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Drive Assignments  

When using active passive interposers (dongles) on SATA drives, the drive can only have an active path to one 

controller at a time. This results in each controller only having direct access to 50% of the drives. The controller 

gains access to the other 50% of the drives by forwarding commands to the other controller.

SAS disks and active/active interposer (dongle) SATA drives provide dual ports whereby the controllers can access 

the disk via both ports. 

Because of the redundant concept, a path failure to a drive is not considered a failure of the drive. The alternate 

path via the redundant controller is used with a forwarding technique. SATA drives will change the operating 

path to the alternate and use the new path before determining drive failure.

Figure 4: Indicates connection between SAS expanders and drives

F5412E and E5412E controllers support both active/passive and active/active SATA arrangements. F5402E and 

E5402E controllers only support active/passive SATA arrangements. 

There are no restrictions concerning the construction of Arrays, but as a result of the active/passive SATA limi-

tation with the F5402E and E5402E, commands will be forwarded to the owning controller for issuing to the 

drives. 

Note: The performance of SATA configurations with F5402E and E5402E is therefore dependant on the 

physical disk location used in the Array construction!
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SAS Arrays with F5402E & E5402E and  
F5412E & E5412E Controllers

As explained earlier, SAS disks provide two active ports and both can be used by the controllers. However, to 

maximise SAS Array performance the drives should be spread across the 2 SAS expanders of each controller, e.g. 

using disks in column 1 & 3 for the first and column 2 & 4 for the second Array. 

Especially for high bandwidth streaming applications, i.e. video editing, the benefit is measurable.

Examples of optimal SAS configurations within a single chassis are shown below. The configuration can be used 

for single controllers as well.

Column 1 Column  2 Column 3 Column 4
Row 1 Array 1  

SAS disk 1

Array 2  

SAS disk 2

Array 1 

SAS disk 3

Array 2 

SAS disk 4

Row 2 Array 1 

SAS disk 5

Array 2  

SAS disk 6

Array 1 

SAS disk 7

Array 2 

SAS disk 8

Row 3 Array 1 

SAS disk 9

Array 2  

SAS disk 10

Array 1 

SAS disk 11

Global 

Hotspare

Column 1 Column  2 Column 3 Column 4
Row 1 Array 1 SAS 

disk 1

Array 2  

SAS disk 2

Array 2 

SAS disk 3

Array 1 

SAS disk 4

Row 2 Array 1 

SAS disk 5

Array 2  

SAS disk 6

Array 2 

SAS disk 7

Array 1 

SAS disk 8

Row 3 Array 1 

SAS disk 9

Array 2  

SAS disk 10

Array 2 

SAS disk 11

Array 1 

SAS disk 12

Figure 5: Sample configurations for two Arrays based on SAS disks
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SATA Array Configurations 
F5402E and E5402E with Active/Passive SATA Drives

This section describes the use of active/passive SATA dongles and SATA command forwarding and how it can 

affect performance.

With the active/passive SATA dongles, only one controller can access the SATA drive at any one time.  

The green lines in figure 5 show the active connections and the red lines show the passive connections to each 

SATA drive. This is the default configuration when both controllers are online. 

Figure 6: Active and passive paths to SATA disks using a/p dongles

Therefore controller 0 has an active path to the SATA disks in column 1 and 3, and controller C1 primary controls 

column 2 and 4.

Controller C0 active path disks = column 1+3 = drive slot 1, 3, 5, 7, 9 and 11  

Controller C1 active path disks = column 2+4 = drive slot 2, 4, 6, 8, 10 and 12 

When using JBOD expansions the disk assignment and column rules are applied across all enclosures. 

The following scenarios explain how the controllers communicate to all SATA drives. 

Suppose there is an Array of 3 SATA drives, located in column 1 configured as a single Logical Drive 1.	

(LD0) and the LD0 is being accessed via controller 0 - port 0, which owns the active path to those disks.  

The data transmitted via controller 0, port 0 goes directly to the SATA drives because controller 0 is directly 

connected to these SATA drives as shown in figure 6.
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Figure 7: Access to LD0 via active path (controller 0)

Assuming the same LD0 is mapped throughout controller 1, port 0, than every command has to be 2.	

forwarded via controller 1 via the inter-controller link to controller 0 which accesses the SATA drives.

Figure 8: Access to LD0 via passive path (controller 1) with command forwarding
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If SATA command forwarding is being used in this type of configuration then command transfer latency 

happens.

As a result of this a significant decrease in Total I/O per second and Total MB per second per LD may be seen. 

Contemporaneously the Average I/O Response Time (ms) increases at same rate.

In case that command forwarding is being used both ways (both controllers forward the commands to the other 

one plus mirror their cache two way using the SAS inter-controller links), the performance decrease is accumula-

tive. 

If a configuration is only a single controller or a degraded dual controller then the single controller has ownership 

of all SATA drives, so the performance effect is minimized. However, the I/O load should be spread across the SAS 

expanders to optimize performance as per section 3 earlier. 

Ideal F5402E and E5402E Dual Controller SATA Array Configurations

When creating the Arrays as shown in figure 6 and mapping their Logical Drives (LD) to the active controller the 

best performance will be reached.

Column 1 Column  2 Column 3 Column 4
Row 1 Array 1  

SATA disk 1

Array 2  

SATA disk 2

Array 1 

SATA disk 3

Array 2 

SATA disk 4

Row 2 Array 1 

SATA disk 5

Array 2  

SATA disk 6

Array 1 

SATA disk 7

Array 2 

SATA disk 8

Row 3 Array 1 

SATA disk 9

Array 2  

SATA disk 10

Array 1 

SATA disk 11

Global 

Hotspare

Figure 9: 12 drive SATA configuration, F5402 dual controller

After creating Arrays and Logical Drives the active path to each Logical Drive has to be determined via Port 

Availability (Port Mapping) or SAN Mapping.

LDs on Array 1   active path via controller 0 (C0P0, C0P1)  

	 failover path via controller 1 port(s)

LDs on Array 2  active path via controller 1 (C1P0, C1P1) 

	 failover path via controller 0 port(s)

If Global Spare became an active member of Array 1, the controller C0 would pass the commands for this disk to 

C1. Therefore at the next maintenance window, drive roaming should be utilised. This means the system should 

be powered off and the drive moved to the correct responding column. 
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When using Host based Multipathing Software, e.g. Xyratex Storview Path Manager, the adequate setting of the 

primary path can be checked. 

The Array configuration and Mapping described above is shown in the following figures. 

Figure 10: shows SATA Array1 members with Logical Drive “Array1 LD0”
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Controller C0 has the active path to all Logical Drives created on Array 1. 

In the sample below Server HBA1 gains access via C0P0 (active path).

Figure 11: Active path SAN Mapping via Controller 0 Port0

For high availability the same Logical Disk can be mapped via the partner controller (failover path). Because the 

Logical Disk is already mapped it is marked with an * in the LUN list.

Figure 12: Determine failover path in SAN Mapping via Controller1 Port0
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Finally, the Multipathing Software at the Host shows the active (preferred) path to the Logical Drive via C0P0 and 

the passive path via partner controller C1P1.

Figure 13: StorView Path Manager view of active and passive path

The example below shows a 24 drive SATA configuration

Column 1 Column  2 Column 3 Column 4
Row 1 Array 1  

SATA disk 1

Array 2  

SATA disk 2

Array 1 

SATA disk 3

Array 3 

SATA disk 4

Row 2 Array 1 

SATA disk 5

Array 2  

SATA disk 6

Array 1 

SATA disk 7

Array 3 

SATA disk 8

Row 3 Array 1 

SATA disk 9

Array 2  

SATA disk 10

Array 1 

SATA disk 11

Array 3 

SATA disk 12

Row 1 Array 1  

SATA disk 13

Array 2 

SATA disk 14

Array 1  

SATA disk 15

Array 3 

Disk 16

Row 2 Array 1  

SATA disk 17

Array 2 

SATA disk 18

Array 1  

SATA disk 19

Array 3 

Disk 20

Row 3 Array 1  

SATA disk 21

Array 2  

SATA disk 22

Dedicated 

Spare A1

Dedicated 

Spare A2, A3

Figure 14: 24 drive SATA configuration, F5402 dual controller, 1 Expansion
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Mixed SAS and SATA Configuration with F5402E and E5402E

SAS and SATA Arrays can be configured within a single system. However, the described array creation and 

mapping of all SATA LDs is required for the best performance.

F5412E and E5412E Dual Controller SATA Array Configurations

The F5412E and E5412E controller is able to support active/active as well as active/passive dongled SATA 

drives. Nevertheless it needs to be configured with SATA drives of just one type. Customers cannot mix active/

passive dongle SATA drives with active/active dongle SATA drives. 

When using SATA drives with active/passive dongles please refer to section 3.2. With active/active SATA drives 

any configuration is possible. However, for maximum performance configuration with active/active dongles 

refer to section 3.
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About Xyratex

Xyratex is a leading provider of enterprise class data storage subsystems and storage process technology. 

The company designs and manufactures enabling technology that provides OEM and disk drive manufac-

turer customers with data storage products to support high-performance storage and data communication 

networks. Xyratex has over 20 years of experience in research and development relating to disk drives, storage 

systems and high-speed communication protocols. 

Founded in 1994 in a management buy-out from IBM, and with its headquarters in the UK, Xyratex has an 

established global base with R&D and operational facilities in Europe, the United States and South East Asia. 
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