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OPEN

1  Scope

This document illustrates an example implementation of the Storage Device with
Ethernet Interface in an existing system that uses SAS expanders to communicate to
SAS or SATA hard drives. The reference system is the Open Vault Storage System
defined in Open Vault Storage Specification v0.7. Only substitution of the storage device
and associated expander cards is covered in this example. Although enclosure
management depends on data provided by the storage devices, implemention of
enclosure management is not addressed.

2 Contents

i Y oo T o1 I P P PP PO PSP P P PP PPPPPPPUPPPPPPPPPPN 2
2 CONTENTS ittt e 2
I - o1 [l o) T YU 2
4 Open Storage with Ethernet DeVvice (OSED)........uuiiiiiiieiiiieee ettt e e e saree e s saaeee s 3
5 OSED STOIaZ0 SYSTOM .. s s aan 4

51 Open Vault Storage System OVEIVIEW .......ceiivciiieiiiieieeeieeeesiee e esiee e e s s e e 4

5.2 Open Vault Storage System USiNg OSED ........cccveviiriiiiiiniieeeecciee et esieee s e e e 7

3  Table of Figures

Figure 1 Storage device with Ethernet interface (OSED).........ccoovviiiiiiiiiiiiiice e, 3
Figure 2 Open Vault StOrage SYSIEM .......ceiiiiiiiiiiiiiiieiiieiee i nennnnanene 4
Figure 3 HDD tray iAQTAM .....oeeeeiiieiieeeiieieeeeeeeeeeeeee e nnennnes 5
T [0 =R S =1 2 3 =T | =T o o PP 6
Figure 5 Connection between SEB and Winterfell............ccooooeeiriiiii e, 6
Figure 6 HDD tray diagram using OSEDS and NEBS ............ccoouviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeiees 7
T [0TSR V1 =1 = 30 [T To |- o 1P 8
Figure 8 Connection between NEBs and Rack 10G SWitCh...........cccoooooiiiiiiiii e, 9
Figure 9 Open Vault Storage System with OSEDs and NEBS..............ouvviiiiiiiiiiiiiiiiiiiiiee 10

2 10 April, 2014


http://www.opencompute.org/assets/open-rack/Open_Compute_Project_Open_Vault_Storage_Specification_v0.7.pdf

Open Compute Project » Storage: Example of OSED Implementation

4 Open Storage with Ethernet Device (OSED)

The storage device with Ethernet interface provides a common configuration for the
implementation of the Ethernet interface on a storage device. It is intended to support
large configurations of storage devices in data center applications. Other applications
may find the features of this device advantageous where direct communication to the
device through the Ethernet interface is desired. Figure 1 shows the storage device and
connector. For additional details see “Storage device with Ethernet Interface”
specification at this URL under IC Review section:
http://www.opencompute.org/wiki/Storage/Dev/.

The following section illustrates how the storage device with Ethernet interface (OSED)
may be used to replace SAS or SATA drives in the Open Vault Storage System to reduce
the system complexity and allow increased overall capacity.

Connector

Figure 1 Storage device with Ethernet interface (OSED)

http://opencompute.org 3



5 OSED Storage System

5.1 Open Vault Storage System Overview

The configuration of the Open Vault Storage System defined in Open Vault Storage
Specification v0.7 is illustrated in Figure 2. The maximum storage capacity is achieved when
there are 8 Knox storage slots per one Winterfell server. This provides a total number of storage
devices available in the Open Vault Storage System equal to 480 (16 *30 = 480). The storage
rack is attached to the host system through Ethernet cables connected to the 10G Switch of the
storage rack.
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Figure 2 Open Vault Storage System
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The section labeled Knox illustrated in Figure 2 is referred to as an Open Vault Storage Unit in
the Open Vault Storage System. The Open Vault Storage Unit is a 2U-30HDD storage
enclosure, consisting of two identical 1U high HDD trays with fifteen 3.5" HDDs and slots for two
SAS expander boards on each, one fan control board, and six redundant fan modules mounted
externally in the rear of the chassis (see Figure 3). Each HDD tray contains one drive plane
board, one power transition board and at least one SAS expander board. Within the rack, each
SAS expander board (SEB) (see Figure 4) is connected with Mini SAS cables to a Winterfell
server (see Figure 5). The Winterfell server provides a bridge function to convert the SAS
interface of the HDD tray to Ethernet which is then connected to the 10G Switch in the top of the
rack.
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Figure 3 HDD tray diagram

http://opencompute.org 5



Mini-SAS- Mini-SAS-4i Conn. x2 Enclosure  Debug
4x Conn. Status LED Header

Figure 4 SEB diagram
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Figure 5 Connection between SEB and Winterfell
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Open Vault Storage System Using OSED

The Open Vault Storage System may be simplified by replacing the SAS/SATA HDDs
with OSEDs and changing the SEB to a Network Expander Board (NEB). When OSEDs
(i.e., Ethernet storage devices) are used with an NEB, the NEB board may be connected
directly to the Ethernet 10G Switch in the top of the rack, eliminating the need for the
Winterfall to provide a SAS-to-Ethernet translation. The HDD tray diagram using OSEDs
and NEBs is shown in Figure 6.
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Figure 6 HDD tray diagram using OSEDs and NEBs
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The same drive plane board may be used for either the SAS/SATA or OSED storage
devices. The drive plane board should be populated with only one type of drive (i.e.,
SAS/SATA or OSED) since the expander board is unique to the type of interface.

Figure 7 shows the NEB diagram. Two RJ45 jacks are used to connect each tray in the
Knox to the 10G Switch in the top of the rack. There is an Ethernet Switch on the NEB
that is used to redirect the data traffic to individual OSEDs on the drive plane board. The
enclosure status LED and debug header are not illustrated in the diagram as
implementation of enclosure management is not addressed in this example.

(NN NNNERNNNNEENEEEEM

Gold Finger to Drive Plane Board

RJ45 RJ45

Figure 7 NEB diagram
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The NEB is directly connected to the 10G Switch in the top of the rack rather than to the
intermediate Winterfell server. The connection diagram is shown in Figure 8. Figure 9 shows
how two additional 2U slots are available in the rack where the Winterfell servers were located.
These slots may be used for two additional Open Vault Storage Units when OSEDs and NEBs
are used instead of SAS/SATA HDDs and SEBSs, allowing a total number of storage devices
available in the Open Vault Storage System to equal 540 Storage Devices (18 *30 = 540).

The original configuration supported up to 480 Storage Devices. With OSEDs in the rack the
maximum storage increases by 12.5% as compared to SAS/SATA HDDs for Storage Devices of
equal capacity.

2 X Ethernet
cables

Figure 8 Connection between NEBs and
Rack 10G Switch
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Figure 9 Open Vault Storage System with OSEDs and NEBs
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