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Challenges and Opportunities of
EDSFF based Storage Solution
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EDSFF Benefits
Poseidon V1 - E1.S Reference System
Poseidon V2 - E3.X Reference System

V1 Validation Result
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Designed to overcome conventional device limitations

Capacity & Performance scaling
v' Improves thermals, power, and scalability

Flexibility
-

v' Various power (12W, 16W, 20W, 25W, 40W, 70W) and connector (x4, x8, x16) options
v Various size: E1.S (5.9/8.01/9.5/15/25mm), E1.L (9.5/18mm), E3.S (1T/2T), E3.L(1T/2T) x8 W

(O (T (e
16

E3 short, Thick E3 Long, Thick

E3 Short, Thin E3 Long, Thin

Size 384 % 31875 x 9.5mm 384 x 31875 x 18mm Size 76 x 11275 x7.5mm 76 x1422x 7.5mm 76 % 11275 16.8mm 76 x142.2 x 16.8mm

Recommended 25w 25W(low fan) , 40W(high fan - 1.5%) Re‘;”‘"‘f\;‘f)‘ed 2BW 40w 40w 70W
‘owerl

Power(W)

E1S r. | | f

Size 315 x111.49 x 5.9mm 315% 11749 x 8.01mm 33.75x 11875 x 9.5mm 33.75 x 11875 x 15mm 33.75x 11875 x 25mm

12w 18W 20w

20w 25W

Recommended Power(\W)
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* ElandE3 based system can increase the performance and density

* Have more flexibilities than a traditional system

E1.SSSD x 32ea

U.2 SSD x 24ea
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* OCP based industrial collaboration b/w “ComponentVendor« System Vendor +Data Center”
* Open-source HW & SW project to expand NVMe eco-system

0

GitHub

Poseidon HW

E1.S/E3.S Ref. System . 7
=
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e PSDV1announcedin 2020 OCP virtual summit

* V2 Reference Server announced in 2021 OCP global summit

PSD V1 server V2 reference server

PR ikeebiictih

e 32*E1.S(PCle x4)
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E1.S Ref. System (iBoF V1)

E3.S Ref. System (iBoF V2)

System Design

Reference Target

E1.5 55D (32ea)

ICX / PCle Gend / DDR4 3200 / E1.5 * 32ea

T
E3.5 2T (4ea) E3.51T (8ea) E3.5 2T (4ea)

SPR / PCle Gen5 / DDR5 4800 / E3.S 1T * 24ea or 2T * 8ea

Application

NVMe-oF (POS), DB

NVMe-oF (POS), DB, VM, Video Transcoding

Relative Characteristic

High Performance / Density (Max. 8TB * 32ea)

High Performance / Density / Flexible

System Structure

1RU / EL.S * 32ea [ 25 (Ice Lake)

2RU / E3.S * 16ea [ 2S (Next gen CPU)

« XEMICH ssp F/FQ! E1.52] Reference A|AEIC 2 pele Gens 3
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E3.S Reference A| 2T 2 2 pCle Gen5 7|4t M| S HE{ A &F

BHSHZHS

ssD = 2t OfL| 2t CHY Dt HEHO| DeviceE HISE 22 1
Application B & S8 7' 7Hs

7H
]

24

9l




Openinfra
Community Day
Korea 2021

Motherboard

=
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- Genz X16
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SlimlineX8

BMC | PCA9| [ 4PinIC

LAS2500 Conn

ShmlineX8 +—PClc xs—=

Backplane

ELS Backplane (ELS0-31)

ShimlineX8 4+—pc1e vs—
1Pgex+ 1 TELS Connector()

ShimlineX8 -
SlimlineX8 < 4pCT . SwitehO

++ELS Connector15

JTAG TCK 7 Header
~PCA9S48 0 E1507

~[PCADSIR 3] 152431

x64 Ianes total

ELS Connector16 |
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:E1.8 SSD (5.9/8.01/9.5)
:32E1.SBP

:PSU

: 10 Module

: FAN

:MB

: FHHL Card

:OCP NIC V3

: NVDIMM Power Module
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* Each 32 SSDs shows stable |0 performance around 6.4GB/s
» Aggregated 10 performance achieved > 102GB/s
* Lanes b/w CPU+PCle Switch (x16) are saturated with 4 SSDs

Sequential Read (single SSD) Sequential Read (Aggregated)

*Theoretical B/W limit: 128GB/s

« Samsung PM9A3 Specification

Ers
960GB,19278,3.8278,748 T8
Upto 6,500 MB/s
Up10 3,200 MB/s
Up to 900,000 I0PS
Up to 150,000 10PS

Physical Dimensions 3NSxMAPx 5.9 mm

Power consumption Read: <= 9.7W, Write: <= 11.7W

Hast interface PCle Gen 4 x4

ocP

INSPIRED
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* Compared Raid 0 & 5 performance of 4 xNVMe SSDs

* Observed significant performance degradation on Raid 5 write operation

Further study would be needed for S/W Raid on NVMe storage system

RAIDO Sequential - Block vs File 10 RAIDS5 Sequential - Block vs File 10

SeqWrt

08: Ubuntu 20.04.2 LTS
Kernel: Linux 5.4.0-65—generic
Num. of threads : 112 (56 * 2)
Model name : Intel Xeon Gold 6330N CPU @ 2.20GHz
fio: fio—3.16
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* Compared Raid 0 random performance of 4 xNVMe SSDs

* Observed random write performance increase in XFS compared to EXT4

Further study would be needed for S/W Raid onNVMe storage system

RAIDO Random - Block vs File 10

Us: Ubuntu 20.04.2 LTS
o pet  mEecn mETs e Kernel: Linux 5.4.0-65-generic
Single 350 Num. of threads : 112 (56 * 2)
Model name : Intel Xeon Gold 6330N CPU @ 2.20GHz
fio: fio=3.16
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Thank You!




