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Abstract

Last year, we saw several quad core processor announcements boasting 8MB internal
caches and 64b Front-side bus (FSB) exceeding 1000MHz.  Amongst the challenges

for ATCA CPU blade designers is to provide ample storage 1/O to satiate all this

computing power. A single mechanical disk drive will deliver maximum sequential
bandwidth somewhere between 40 and 120MB/s, with top performance largely tied to the
physical form factor silesiodndg hwet idlriizvieng =
per blade often hinder maximum potential blade performance. Both redundancy and

higher performing storage 1/O storage is needed, and designers would ideally solve this
problem without adding another fabric to the chassis backplane, or implementing a costly
external SAN.

ATCA, Love the wire

Nearly all ATCA architects wrestle to prioritize the fabrics they will include in the
backplane chassis designs. In addition to 1 Gb and more recently 10 Gb Ethernet,
designers often consider specialized networks such as infiniband (IB) for low latency
clustering, or Fibre channel (FC) and Serial-attach-SCSI (SAS) for storage. Choosing
specialized networks is one way to meet architectural product goals, but choosing to
implement a second or third fabric also increases cost and adds complexities to the
ATCA chassis and to each ATCA blade design.

The ATCA1000 allows ATCA architects to leverage the existing IP networks for storage
traffic sourced via redundant 10Gb fabric connections or redundant 1Gb base

connections. With the advent of 10Gb fabrics there is now ample bandwidth to consider
unifying the storage with application networks traffic. With support for multiple IP storage
protocols, including iISCSI, NFS and CIFS, the ATCA1000 allows designers to embrace
and utilize existing investments made in Ethernet backplane fabrics, while
simultaneously improving the spbadsisél st
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2 ATCA In-CHASSIS SAN

ATCA1000

The ATCA1000 is a Raid Storage Blade, with four
AdvancedMC slots, specifically tailored to provide multi-
protocol IP storage services within a telecom shelf,
including iISCSI, NFS and CIF.

The ATCA1000 connects to the chassis via redundant
1Gb Base, or redundant 10Gb Fabric connections.

RAID Functions

An on-board SAS controller supplies the RAID functions
for the ATCA card. LUNs are defined using the AMC
disk resources. Optionally, a SAS JBOD may be
connected for additional capacity. LUNs are exported to
the Chassis backplane via iSCSI or NAS storage
protocols.

Figure 1. ATCA1000 installed in chassis

Gateway function

The ATCA10006s gateway ser"’
yet cost effective option to connect all ATCA shelf CPUs

to legacy SAN infrastructures. In this model, 1

SANBIaze AMC controller is used to access the external
SAN equipment; LUNs are zoned and mapped to the
ATCA chassis again utilizing iISCSI or NAS storage
protocols.

Architecture flexibility, growth

The versatility of the ATCA1000 is evident in the use cases outlined in the next several sections of this document. This
ipurpose builto blade was designed to excel in storage
thermal footprint. By loading SANBlaze application profiles, users can quickly implement functions such as IP based
video playback or IP block or file storage, This paper presents several detailed storage case studies that begin with a
modest 4 drive RAID implementation, completely contained within the ATCA chassis. The case studies progress to
illustrate the use of JBOD (just a bunch of disks) and integration with external rack mount RAID array products. Case
studies culminate with an examination of fully redundant storage deployments. Together, these case studies give users
several new options to consider in planning their ATCA storage solutions.

The ATCA1000 was developed using best in class compone
special i ze in storage technology products. Wedve | ever ai
partners will have un-encumbered access to critical code elements. At SANBlaze, we take pride in our ability to

integrate technologies, proven in adjacent market environments, and apply them in an innovative fashion to fulfill ATCA
storage needs.

SANBIlaze Technology, Inc. www.sanblaze.com
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Use Case: #UC

ATCAT1000 RAID, in-Chassis solution

In this use case, the ATCA1000 and all the storage reside inside the chassis. Up to four disk drives are attached to the
blade using AMC mid height carriers, each with hot plug capability. Choices for disk technology include SAS, SATA and
Solid State Drives (SSD).

Using the web-based HTML configuration tool, users define LUNS using the disk drive resources. Users may choose RAID
0, 1 or 1E. The LUNSs are optionally volume split, and subsequently mapped to the desired IP protocol service (iISCSI, NFS
or CIFS), and exported to the chassis backplane over all 1G and 10G links.

RAID levels:
RAIDO provides a capacity aggregation function. The advantage is the multiplicative performance and capacity effect of four
spindles working in concert to store or retrieve data for the host.

RAID1 provides a mirror function. By definition, two drives our bounded in a fashion such that every write to one drive is
mirrored to the second. If a failure occurs with either drive, data is still accessible via the surviving drive.

RAID1E also provides a mirror function, but with algorithm extensions to permit use with many drives, four in the case
depicted.

Key Facts:
Spare drives: None in this configuration
RAID levels: 0, 1orlE Alarms MMC, SMTP
Number of drives : 4
Capacity: 588GB
10Gb Host ports : 2
1Gb host ports: 2

Controller Failover: None
Products used: SB-ATCA1000, SB-AMCé2E, SB-AMCA48,

SB-AMCSSD

SANBIlaze Technology, Inc. www.sanblaze.com
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Use Case: #UC
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ATCA1000 RAID, Maximum capacity and performance

In this case, the user doubles the total in-chassis capacity by adding the SANBlaze ATCA1020 SAS/SATA JBOD. All eight
disks are visible to the ATCA1000, and can combine them to create a RAIDO LUN. The user can populate with SAS, SATA
or SSD (solid state disk) modules. From a performance perspective, the RAIDO LUN will deliver throughput of all eight drives
added together. For example, if the user populates with eight solid state drives that each individual delivers 100MB/S of
sequential read bandwidth; the RAIDO LUN can deliver 800MB/S burst bandwidth. If capacity is the goal, the user can
instead populate the blades with eight AMC-HD SATA disks with individual capacity up to 320MB each. By combining all
disks into a RAIDO LUN, the application will see a single 2.5TB device. Later in this year (2008), this configuration may be
further expanded by populating with additional drives located in the RTM slots. These drives will offer additional capacity or
can be designated as global hot spare if using other RAID levels 1 or 1E.

Using the web-based HTML configuration tool, users define LUNS using the twelve disk drive resources. A user could
optionally add more drives to the spare AMC slot positions. Users may choose RAID 0, 1 or 1E. The LUNS are optionally
volume split, and subsequently mapped to the desired IP protocol service (iSCSI, NFS or CIFS), and exported to the chassis
backplane over all 1G and 10G links.

Key Facts:
Spare drives: 0
RAID levels: 0, 1orlE Alarms MMC, SMTP
Number of drives : 8
Capacity: 2.5TB
10Gb Host ports : 2
1Gb host ports: 2

Controller Failover: None

Products used: SB-ATCA1000, SB-ATCA1020, SB-ARTM403,
SB-AMC45, SB-AMCSSD

SANBIlaze Technology, Inc. www.sanblaze.com
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ATCATO000 RAID, with JBOD via front AMC

In this case, the user expands the total capacity available to the ATCA1000 by adding an external SAS/SATA JBOD. In the
example, the 3™ party JBOD and its twelve disks are physically attached to the ATCA using an AMC SAS adapter (SB-
AMCS50) and a four lane SAS cable, with 12Gb of raw bandwidth. The configuration may be further expanded by populating
up to three additional drives in the front AMC slots.

Using the web-based HTML configuration tool, users define LUNS using the twelve disk drive resources. A user could
optionally add more drives to the spare AMC slot positions. Users may choose RAID 0, 1 or 1E. The LUNs are optionally
volume split, and subsequently mapped to the desired IP protocol service (iSCSI, NFS or CIFS), and exported to the chassis
backplane over all 1G and 10G links.

Key Facts:
Spare drives: 2
RAID levels: 0, 1orlE Alarms MMC, SMTP
Number of drives : 12
Capacity: 1.47TB
10Gb Host ports : 2
1Gb host ports: 2

Controller Failover: None
Products used: SB-ATCA1000, SB-AMC50

SANBIlaze Technology, Inc. www.sanblaze.com



http://www.sanblaze.com/

6 ATCA1000 In-CHASSIS solution

3 Party RAID1E
ARTM 403
2X
1Gb/s
Bl cllclclclclclclclclclclc
2x ulfull Pl Pl P[P PPl P|Pr]r]|r|r
10Gh/s ol B/l 8] ujl ul| uf ull uf ull uf uf vl uf uju
> 0
0

ATCA1000

Use Case: #UC

ATCA1000 RAID, with JBOD via RTM

In this case, the user expands the total capacity available to the ATCA1000 by adding a SAS/SATA JBOD. In the example,
the 3" party JBOD and its twelve disks are physically attached to the ATCA using an Advance rear transition module (SB-
ARTM401). A x4 SAS cable connects the JBOD to the ARTM. The ARTM routes four lanes of SAS traffic to the ATCA front
board, which connects directly to the RAID controller. The configuration may be further expanded in two ways: (1) by
populating up to four additional drives in the front AMC slots and (2) by populating up to two additional drives on the ARTM
itself. This latter method of capacity expansion requires adequate chassis cooling strategies for an active ARTM.
Furthermore, the disks on the ARTM are serviced only by removing the ARTM.

Using the web-based HTML configuration tool, users define LUNS using the twelve disk drive resources. A user could
optionally add more drives to the spare AMC slot positions. Users may choose RAID 0, 1 or 1E. The LUNSs are optionally
volume split, and subsequently mapped to the desired IP protocol service (iISCSI, NFS or CIFS), and exported to the chassis
backplane over all 1G and 10G links.

Key Facts:
Spare drives: 2
RAID levels: 0. 1orlE Alarms MMC, SMTP
Number of drives : 12
Capacity: 1.47TB
10Gb Host ports : 2
1Gb host ports: 2

Controller Failover: None
Products used: SB-ATCA1000, SB-ARTM403

SANBIlaze Technology, Inc. www.sanblaze.com
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Use Case: #UC

ATCA1000, Gateway to Fibre channel appliance

In this use case, the ATCA1000 is applied in a hybrid fashion, performing both RAID and gateway functions. First, using
three AMC drives, the ATCA1000 applies RAID1 using two drives, and reserves the third for hot spare. An AMC 4Gb Fibre
Channel controller (example SB-AMC55) is installed in the fourth AMC slot and cabled to an external 3" party RAID array.
All LUNS presented by the FC controller are configured as pass thru devices, and no additional RAID is applied.

Using the web-based HTML configuration tool, all LUNs are optionally volume split, and subsequently mapped to the
desired IP protocol service (iISCSI, NFS or CIFS), and exported to the chassis backplane over all 1G and 10G links.

The ATCA10006s gateway capabil it ycostenconnextingeadh CreU directly fo a Fikeen t
channel SAN. In this example, 12 CPU blades have access to the Fibre Channel array, yet only ONE Fibre channel adapter
was purchased. Furthermore, a costly Fibre Channel switch was also eliminated, since all connections are aggregated
instead by the gateway function of the ATCA1000.

If running iISCSI, each ATCA1000 supports multipathing protection with MC/S (multiple connections per session). With this
feature, an iSCSI target is accessible via any Ethernet port. When all ports are optimal, iSCSI initiators may send traffic
down all available paths. Should any path become degraded or unavailable, traffic is automatically sent down the surviving
path(s).

Key Facts:
Spare drives: 1
RAID levels: 0, 1orlE Alarms MMC, MMC, SMTP
Number of drives : 2
Capacity: 294GB ateway Capacity: >1TB (typical
10Gb Host ports : 2 c y Cap Y (typical}
1Gb host ports: 2

Controller Failover: None

Products used: SB-ATCA1000, SB-AMC62E, SB-AMCS55, SB-
AMCA48, SB-AMCSSD

SANBIlaze Technology, Inc. www.sanblaze.com
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ATCAT1000, RAID in-chassis, Dual-Active conftrollers

In this use case, two ATCA1000s are installed to create a fully redundant fault tolerant storage deployment, with all the
storage residing inside the chassis. Each ATCA1000 is populated with up to four disk drives and attached to the blade using
AMC mid height carriers, each with hot plug capability. Choices for disk technology include SAS, SATA and Solid State
Drives (SSD).

Using the web-based HTML configuration tool, users define LUNS using the disk drive resources. In the application pictured,
the user established a RAID 0 volume. The LUN is optionally volume split, and subsequently mapped to the desired IP
protocol service (iISCSI, NFS or CIFS), and exported to the chassis backplane over all 1G and 10G links.

The final step is to apply a host OS mirror, freely available on standard Linux2.4/2 . 6 di stri buti ons, W
So | a fnotes 1 Each server is assigned two LUNs, one from each ATCA1000. If running iSCSI, each ATCA1000

supports multipathing protection with MC/S (multiple connections per session). With this feature, an iSCSI target is
accessible via any Ethernet port. When all ports are optimal, iSCSI initiators may send traffic down all available paths.

Should any path become degraded or unavailable, traffic is automatically sent down the surviving path(s).

Notel:Helpful links:

Windows 2003 Mirrosetuphttp://support.microsoft.com/kb/323432

Linux OS mirror setuittp://www.kernel.org/pub/linux/utils/raid/mdadm/

Solaris OS mirror setupttp://docs.sun.com/app/docs/doc/8161520/6manpiejd?a=view

Key Facts:
Spare drives: None in this configuration
RAID levels: 0, 1orlE Alarms MMC, SMTP
Number of drives : 4
Capacity: 1.17TB
10Gb Host ports : 4
1Gb host ports: 4

Controller Failover: Yes
Products used: SB-ATCA1000, SB-AMCé2E, SB-AMCA48,
SB-AMCSSD

SANBIaze Technology, Inc. www.sanblaze.com
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ATCAT000, RAID, Dual Active Controllers with JBOD

In this use case, two ATCA1000s are installed to create a fully redundant fault tolerant storage deployment, and with storage
capacity supplied by two external SAS/SATA JBOD. In the example, a 3 party JBOD and its twelve disks are physically
attached to each ATCA1000 using an AMC SAS adapter (SB-AMC50) and a four lane SAS cable. The configuration is
further expanded by populating two additional drives in the available front AMC slots.

Using the web-based HTML configuration tool, users define LUNS using the disk drive resources. In the application pictured,
the user established a RAID 0 volume. The LUN is optionally volume split, and subsequently mapped to the desired IP
protocol service (iISCSI, NFS or CIFS), and exported to the chassis backplane over all 1G and 10G links.

The final stepistoapplya host OS mirror, freely available on standar
(note 1, Use-case #5). Each server is assigned two LUNs, one from each ATCA1000. If running iISCSI, each ATCA1000
supports multipathing protection with MC/S (multiple connections per session). With this feature, an iSCSI target is
accessible via any Ethernet port. When all ports are optimal, iISCSI initiators may send traffic down all available paths.
Should any path become degraded or unavailable, traffic is automatically sent down the surviving path(s).

Key Facts:
Spare drives: 4
RAID levels: 0, 1orlE Alarms MMC, SMTP
Number of drives : 28
Capacity: 3.82TB
10Gb Host ports : 4
1Gb host ports: 4

Controller Failover: Yes
Products used: SB-ATCA1000, SB-AMCé2E, SB-AMC50, SB-
AMCA48, SB-AMCSSD
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ATCAT000 RAID, in-Chassis solution

In this use case, two ATCA1000s are installed to create a fully redundant fault tolerant gateway storage deployment using an
external Fibre channel array. An AMC 4Gb Fibre Channel controller (example SB-AMC55) is installed in a empty AMC slot
and cabled to an external 3" party RAID array. All LUNS presented by the FC controller are configured as pass thru
devices, and no additional RAID is applied.

Using the web-based HTML configuration tool, all LUNs are optionally volume split, and subsequently mapped to the desired
IP protocol service (iISCSI, NFS or CIFS), and exported to the chassis backplane over all 1G and 10G links.

Each OS will execute a native multipath 1/O driver to properly manage the multiple paths that now exist between the CPU
and the iISCSI view of each LUN. Should any component, port or module fail, the driver can immediately route 1/0 through
the remaining path transparently to the application, with no visible disruption.

The ATCA1I0006s gateway capability can save the i mplementer s
channel SAN. In this example, 12 CPU blades have redundant access to the Fibre Channel array, yet only two Fibre

channel adapters were purchased. Furthermore, two costly Fibre Channel switches were also eliminated, since all
connections are aggregated instead by the gateway function of the ATCA1000.

Windows MPIO Driver

Linux:DM Multipath. Linux kernel 2.6.13
Solaris: Sun StorageTek Traffic Mgera

HRUX- LVM pvlinks, HX 10.0 (1995) and later

Key Facts:
Spare drives: 2

RAID levels: 0, TorlE Alarms MMC, SMTP
Number of drives : 4
Capacity: 588GB Gateway Capacity: >1TB (typical
10Gb Host ports : 4 ( )
1Gb host ports: 4
Controller Failover: None Products used: SB-ATCA1000, SB-AMC50
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Summary

This document highlights several potential deployment options of the SANBlaze ATCA1000
RAID storage services blade. All of the presented scenarios leverage the existing Ethernet
network already available on the ATCA chassis backplane. The ATCA1000, with its
redundant native 10Gb fabric has the bandwidth to carry storage traffic, and can be a viable
option for solving I/O bottlenecks. Moreover, the ATCA with built in RAID, can vastly improve
the MTBF, performance and capacity utilization efficiency vs. configurations that would
otherwise rely on a single disk for boot.

For more information please visit the SANBlaze web site at: www.sanblaze.com
or send email info@sanblaze.com

SANBlsZe

SANBIlaze is a leading provider of storage solutions for embedded
systems, delivering high performance enterprise storage technologies
and functionality to the embedded computing market. Our AMC,
PMC, ATCA and cPCI board level storage solutions provide
maximum design flexibility, ease of integration and cost effectiveness.

Copyright © 2007, 2008 SANBIaze Technology Inc.. All rights reserved. Referenced products are trademarks or
registered trademarks of their respective owners
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