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Motivation
• Tape Storage Market Monopoly 

- Only left a few major vendor 

• High cost of High-End disk storage system 

- High-End Storage is very expensive 

• Increasing storage demand 

- Every year data size and request is increase



Pre-test Equipment & Setup
• JBOD: DELL PowerVault ME484 

- Disk: 70EA (HGST 12TB 7.2k NL-SAS), 840 TB 

• Server: DELL PowerEdge R640 

- CPU: Intel Xeon Scalable 6150 2.7GHz 18 core * 2EA 

- Memory: DDR4 16GB 2666MHz * 24EA  

- HBA: DELL PowerEdge 12Gbps SAS HBA (FW version: 
16.17.00.03) 

- NIC: QLogic 4x10GE QL41164HMCU CNA

I/O Module I/O Module

10G NIC

UpLink

12G SAS HBA

Dell ME484 JBOD

Dell R640 Server

Dell HBA LSI HBA

System Information
Operating System 
    CentOS Linux 7 (Core)


Operating System Kernel Version 
    7 (Core) Kernel 3.10.0.-957.el7.x86_64


BIOS Version 
    1.5.6


Filesystem: XFS (Default EL7 Distribution)

3



4



5 https://docs.broadcom.com/docs/12353459 



Schedule
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Delivery & Installation
• Dec 17th ~ 27th
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Present Equipment
• JBOD: Dell PowerVault ME484 * 2EA 

- Disk: 84EA (HGST or Seagate 12TB 7.2K NL-SAS) 

• Server: Dell PowerEdge R730 

- CPU: Intel(R) Xeon(R) CPU E5-2637 v4 @ 3.50GHz 4core * 2EA 

- Memory: DDR4 16GB 2,400MHz * 12EA 

- HBA: Dell PowerEdge 12Gbps SAS HBA * 4EA 

- NIC: MLNX 40Gb 2P ConnectX3Pro Adpt * 2EA



40Gb Ethernet

40Gb Ethernet

12Gb HD-Mini SAS

Present Network Diagram
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I/O Test: Single/Dual Path
• Single Path 

- Single Path each HBA 
- Every disk has dual path

• Dual Path 
- Dual Path each HBA 
- Every disk has quad path

XFS, VDBench, Read 100%
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Read : Write = 8:2 Scenario
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Read : Write = 2:8 Scenario
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• As file transfer size exceeds 512k, performance difference appears in read and write. 
• For stable operation, it is necessary to proceed with Multi path configuration.

8GB/s
7GB/s
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Conclusion
• JBOD is very cheap disk storage and we can get much storage capacity. 

• But hard to manage. No manage software and solutions. 

• JBOD power consumption is hight than tape storage, but it is very reasonable. 

• We will keep testing JBOD Storage repeatedly with Alice-EOS.



Thank you
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