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Abstract  

Amongst the challenges for ATCA blade designers is to provide ample storage I/O to 

feed powerful multi-core CPUs. Designers can readily find a disk that exceeds half-

terabyte capacity, but soon discover a single disk solution will leave most applications I/O 

starved because they deliver a maximum bandwidth of only ~1Gb/s.   Embedded 

applications now regularly demand sustained storage bandwidth exceeding 10Gb/s, 

along with multi-terabyte storage capacities. Add additional expectations for RAID5 and 

RAID6 data redundancy, and you have a clear need for high performing, multi-disk 

storage I/O solutions. This paper explores several options to meet these requirements 

using ATCA in-chassis storage solutions. 

SAN vs JBOD  

Given goals for multi-terabyte capacities and high bandwidth performance, a designer 

will likely face a choice between a Storage Area Networks (SAN) versus Just-a-Bunch-

Of-Disks (JBOD). One could argue the choice boils down to a preference of deploying 

shared storage pools vs. privately owned direct attach storage.  When deploying a 

JBOD, the host CPU blade becomes the sole owner of this disk pool.  Contrastingly, a 

SAN offers the ability to amortize a disk pool across multiple CPU blades.  In truth, there 

are opportunities for both to shine. 

Storage 

Type 

Characteristics 

SAN  Optimal capacity utilization 

 Generally lower cost $/GB when supporting >1 host blade 

 Many SAN technologies (iSCSI/FCoE) can utilize ATCA 10Gb backplanes  

 RAID algorithms in SAN device, and do load host CPU 

JBOD  More Deterministic performance and latency 

 Generally lower cost $/GB when supporting 1 host blade 

 Host often need specialized components such Serial-Attach-SCSI (SAS) 

 Host often requires special silicon or host CPU to operate RAID algorithms 
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ATCA1000 SAN, with 3.6TB 

The ATCA1000 Raid Storage Blade is specifically 

tailored to provide multi-protocol IP storage services 

within a telecom shelf, including iSCSI, 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 disk 

resources connected via AMC and RTM.   Optionally, a 

SAS JBOD may be connected for additional capacity.  

LUNs are exported to the Chassis backplane via iSCSI 

or NAS storage protocols. 

Disk Choices 

SAS disk technology often dominates enterprise ATCA 

storage deployments because of its feature set. These 

performance-focused products spin in excess of 10,000 

RPM, have 600GB capacities and boast million+ hour 

MTBF.  Users are increasingly considering SSD as their 

costs come down and capacities continue to increase.  

Finally, many non-NEBs applications will consider SATA 

for its unrivaled cost vs capacity advantages. The 

ATCA1000 can be deployed with any of these disk 

technologies. 

 

Figure 1. ATCA1000 installed in chassis 

ATCA1020 JBOD, with 3.6TB 

Like the ATCA1000, the ATCA1020 is single slot ATCA blade, but offers JBOD storage functions using four 

AdvancedMC disks and two RTM disks. With its on board 3Gb/s SAS expander, it too offers up to 3.6TB of disk 

storage, and boasts the ability to deploy with SAS, SATA or SSD disks.   

4 x  
3Gb/s

ATCA1020 RTM431

4 x

Host  RTM

http://www.sanblaze.com/
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3.6TB SAN with RAID, in-Chassis solution 

In this deployment, the ATCA1000 and all six disks reside in a single slot inside the chassis.  Four disk drives attach to the 

blade using AMC mid height carriers, each with hot plug capability.  The remaining two disk reside on the RTM, connected 

with hot plug disk FRUs. Choices for disk technology include SAS, SATA and Solid State Drives (SSD).   

                                                        

Using the web-based HTML configuration tool included with the ATCA1000, users define volume groups (VG) using the disk 

drive resources, and optionally apply a RAID algorithm.  The VG is then split into slices, and subsequently mapped to the 

desired IP protocol service (iSCSI, NFS or CIFS), and exported to the ATCA backplane over 1G and 10G links.    

RAID levels:   

RAID0 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 binded in a fashion such that every write to 
one drive is mirrored to the second.  If a failure occurs, data is still accessible via the surviving drive 

RAID1E Also provides a mirror function, but with algorithm extensions to permit use with >2 drives 

RAID4 Three or more disks are grouped in fashion where all written data is available even when any single 
disk drive is removed or fails.  RAID4 employs block level striping with a dedicated parity disk. 

RAID5 Three or more disks are grouped in fashion where all written data is available even when any single 
disk drive is removed or fails.  RAID5 employs block level striping with a distributed parity disk 

RAID6 Four or more disks are grouped in fashion where all written data is available even when any two 
disk drives are removed or fails.  RAID6 employs block level striping with a 2 distributed parity disks. 

 

Key Facts: 
 

Number of drives :  6 

Disk size:  0.6 TB (600GB) 

Raw Capacity:              3.6TB 

RAID levels:  0, 1, 1E, 4, 5, 6 

10Gb Host ports :  2 

1Gb host ports: 2  

Controller Failover:  None 

 

 

 

 

Spare drives:  0   

Alarms MMC 

Usable Capacity: 

 RAID0 RAID1 RAID4/5 RAID6 

 3.6TB 1.8TB 3.0TB 2.4TB 

 

 

Products used: SB-ATCA1000, SB-AMC68,  SB-RTM431                                  
 SANBlaze Technology, Inc. www.sanblaze.com 
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3.6TB JBOD, in-Chassis solution 

In this case, the ATCA1020 JBOD provides 3.6TB of storage expansion for any ATCA host Server with SAS connectivity. 

This high-density enclosure features 6 SAS, SATA or SSD drives in single ATCA slot.   All disks are individually serviceable, 

via four standard AMC slots on the front ATCA blade and two removable disk sleds on the RTM enclosure. Use this JBOD to 

cost-effectively add storage within the ATCA chassis. 

 With the JBOD connection in place, the user will next use software running on the host blade to add RAID functions and 

create virtual drives.  Most modern operating systems include some basic RAID capability at no cost.  Windows offers both 

RAID1 and RAID0.  Linux includes this too, but also RIAD 4,5,6.  In some cases, the SAS controller resident on the host 

ATCA blade may offer RAID acceleration via firmware.  These solutions reduce the CPU load on the host to conduct RAID 

storage operations. 

                                                  

Key Facts: 
 

Number of drives :  6 

Disk size:  0.6 TB (600GB) 

Raw Capacity:              3.6TB 

RAID levels:  0, 1, 1E, 4, 5, 6 

10Gb Host ports :  N/A 

1Gb host ports: N/A  

Controller Failover:  None 

 

 

 

 

Spare drives:  0   

Alarms MMC 

Usable Capacity: 

 RAID0 RAID1 RAID4/5 RAID6 

 3.6TB 1.8TB 3.0TB 2.4TB 

 

 

Products used: SB-ATCA1020, SB-AMC68,  SB-RTM431                                  
SANBlaze Technology, Inc. www.sanblaze.com 
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7.2TB SAN with RAID, Maximum capacity configuration 

In this case, the user doubles the total in-chassis capacity by combining the SANBlaze ATCA1000 with the ATCA1020 

SAS/SATA JBOD.  All 12 disks are visible to the ATCA1000.  Supported drives include SAS, SATA or SSD (solid-state disk), 

and all are individually serviceable.  Users can combine disks to define virtual disks with RAID protection.  From a 

performance perspective, a virtual drives will deliver throughput of all drives added together.  For example, if the user 

combines eight solid-state drives that each individual delivers 100MB/S of sequential read bandwidth; the RAID0 LUN can 

deliver 800MB/S burst bandwidth.  If capacity is the goal, the user can instead populate the blades with 12 SAS disks with 

individual capacity up to 600GB each.  By combining all disks into a RAID0 LUN, the application will see a single 7.2TB 

device.   

Again using the web-based HTML configuration tool included with the ATCA1000, users define volume groups (VG) using 

the disk drive resources, and optionally apply a RAID algorithm.  The VG is then split into slices, and subsequently mapped 

to the desired IP protocol service (iSCSI, NFS or CIFS), and exported to the ATCA backplane over 1G and 10G links.    

 

Key Facts: 
 

Number of drives :  12 

Disk size:  0.6 TB (600GB) 

Raw Capacity:              7.2TB 

RAID levels:  0, 1, 1E, 4, 5, 6 

10Gb Host ports :  2 

1Gb host ports: 2  

Controller Failover:  None 

 

 

 

 

Spare drives:  0   

Alarms MMC 

Usable Capacity: 

 RAID0 RAID1 RAID4/5 RAID6 

 7.2TB 3.6TB 6.6TB 6.0TB 

 

Products used: SB-ATCA1000, SB-AMC68,  SB-RTM431 

                          SB-ATCA1020, SB-AMC68,  SB-RTM431     
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JBOD Redundancy for 4 ATCA blades  

This deployment illustrates how to deploy one ATCA1020 SAS/SATA JBOD to protect four ATCA host blades. The key to 

this deployment is the SAS ñYò cable designed by SANBlaze Technology, and the use of SAS zoning features included with 

the ATCA1020 and RTM. 

The graphic shows the ATCA1020 JBOD configured to allocate 1 drive to each external host blade. In turn, each host blade 

is configured with RAID1 to mirror data on its local disk with the ñmatchingò disk in the ATCA1020 JBOD.   

 

Key Facts: 
 

Number of drives :  4 

Disk size:  0.6 TB (600GB) 

Raw Capacity:              2.4TB 

RAID levels:  0, 1 

10Gb Host ports :  N/A 

1Gb host ports: N/A 

Controller Failover:  None 

 

 

 

 

Spare drives:  0   

Alarms MMC 

Usable Capacity: 

 RAID0 RAID1 RAID4/5 RAID6 

 N/A 600GB N/A N/A 

 

Products used:  

                          SB-ATCA1020, SB-AMC68,  SB-RTM402     

                            
SANBlaze Technology, Inc. www.sanblaze.com 
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7.2TB, RAID in-chassis, Dual-Active controllers 

In this final use case example, 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 six disk drives and attached to the blade 

using AMC mid height carriers and RTM, 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 (iSCSI, 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 Linux 2.4/2.6 distributions, WindowsÊ and 

SolarisÊ(note 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). 

Note1: Helpful links: 
Windows 2003 Mirror setup http://support.microsoft.com/kb/323432  
Linux OS mirror setup: http://www.kernel.org/pub/linux/utils/raid/mdadm/  
Solaris OS mirror setup: http://docs.sun.com/app/docs/doc/816-4520/6manpiejd?a=view                                                                   

Key Facts: 
 

Number of drives :  12 

Disk size:  0.6 TB (600GB) 

Raw Capacity:              7.2TB 

RAID levels:  0, 1 

10Gb Host ports :  N/A 

1Gb host ports: N/A 

Controller Failover:  Yes 

 

 

 

 

Spare drives:  0   

Alarms MMC 

Usable Capacity: 

 RAID0 RAID1 RAID4/5 RAID6 

 3.6TB N/A N/A N/A 

 

 

Products used: SB-ATCA1000, SB-AMC68,  SB-RTM431                           
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 Summary 

Single slot, multi-terabyte storage has arrived for ATCA environments.  This document highlights 

the versatility and scalability of SANBlaze Technology storage solutions for In-chassis ATCA 

environments.  The presented examples represent just a few of the deployment configurations 

achievable with SANBlaze products.    Whether your plans call for a JBOD or fully redundant 

10Gb Ethernet SAN with RAID6, SANBlaze can offer an integrated set of hardware and software 

components that are fully compliant with rigorous industry standards, including PICMG 3.0 

(AdvancedTCA), AMC.0, AMC.1, AMC.3, FCC, and UL 60950 Safety.  All SANBlaze products may 

be rebranded to suite alternate OEM òbadgingó, including FRU data, user documentation, and 

product configuration wizards. 

Both the ATCA1000 and ATCA1020 were developed using best in class components and 

software from the worldõs leading suppliers who specialize in storage technology products.   

We have leveraged open source code whenever possible to ensure OEM 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.  

 
 
For more information please visit the SANBlaze web site at:  www.sanblaze.com  
 or send email info@sanblaze.com 
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SANBlaze is a leading provider of storage and networking 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. 

http://www.sanblaze.com/
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