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- NVMe over Fabrics 15t Version 1.0 (2016/June)
- NVMe over Fabrics Latest Version 1.0a (2018/July) NVMe with NAND A
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+ By extending NVMe efficiency over a fabric Block Device / Native Application.
*  NVMe commands and data structures are transferred end to NVMe Transport I- scsl NVMe local ‘ TC P | P I S C S |
end Prestandard
R NVMe local NI bric NVMe over fabric I Sl NVMe Device
* Bypassing legacy stacks for performance -
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» First products and early demos all used RDMA NVMe Device
* Performance is impressive
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Software-defined Block Storage

Lowest Overhead

Local Flash Latency across the Network

100% Software-defined

Use any Hardware

Block Storage

Use any File System
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Non-Volatile devices and networking
» Supports RDDA & NVMf for transport
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Applications —
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Shared/Parallel File Systems

Files systems —_—

Logical Volumes

NVMesh Software-
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Storage
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NVMesh Client(s)
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Centralized Management
(GUI, RESTful HTTP)

High Speed Network

Effective Data Path
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Manager

NVMesh Target
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Local Storage in Application Server Storage is Centralized

me

|/O NVMesh Target Module
NVMesh Target Module
v Intelligent Client Block Driver
Intelligent Client Block Driver
« Storage is unified into one pool « Storage is unified into one pool
+ NVMesh Target Module & Intelligent Client * NVMesh Target Module runs on storage nodes

Block Driver run on all nodes

Intelligent Client Block Driver runs on server nodes

+ NVMesh bypasses server CPU » Applications get performance of local storage
+ Linearly scalable
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Data Management & Protection

Multiple transports NVMf-ready, Patented RDDA,

Logical Volumes Concatenated, RAID 0, RAID 1, RAID 10  Erasure Coding 8+2 (NVMesh2 coming soon)
Multiple Drive Types NVMe, NVMf, SATA, SAS, 3D XPoint

Failure Domains Host, rack & row aware

Management & Monitoring

Interactive Interfaces Web GUI & CLI commands

Automated Provisioning RESTful API, Docker Persistent Volumes

Next-gen Data Center

Flexible Topologies Physically converged, disaggregated or mixed

High Performance Limitlessly scalable at near 100% linear performance

Scale-out Architecture Intelligent clients utilizing multiple hosts, drives, network-paths and racks
Supports multiple fabrics Ethernet (RoCE v2), InfiniBand TCP/IP, FC (NVMesh2 coming soon)
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Excelero Customer Success
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62% reduction in Oracle Reducing NVMe TCO 1828?3)(:6 servels witiiBie

licensing costs doing the for Predix Cloud with 140GB/s of throughput
same amount of processing 70% 30M random 4k IOPS

Net technicolor # teuto.net

.

80 pooled NVMe devices

give 250GB/s of throughput 4K streaming @ 60ips to 50+
and 20M random 4k IOPS workstations concuarrently
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- 80 pooled NVMe devices
- 148 GB/s of write burst (device limited)

- 250GB/s read throughput (network limited)
Well over 20M random 4k IOPS
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Sustained 4KB Random mixed 30% Write Tests
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ISCSI vs NVMesh

iISCSICEENG 45D ERE
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CPU Utilization
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Fandisk Skvhawk NVMe

Seg Read(128KB) : 1500MB/s
Seqg Write(128KB) : 1170MB/s
Rand Read(4KB) : 250k IOPS

Rand Write(4KB) : 47k IOPS
4k mix (30%Write) 7,000

-
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256k Seq Read
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IOPS
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