byayuwume TexXHOJIOrMn XpaHeHus

[TfpOorHo3 Ha 5 net

Cepre# NnaTtoHOB
RAIDIX
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Kakue npo6nemMbl CTOAT nepes HAaMMU ceroaHs

PocT 06beMOB AaHHbIX U CKOPOCTU X 06paboTkm

« 5@, IoT, Al.
* Mbl X0TM 60nee ToYHble N BbICTpble peLleHns

C60p AbIHHbIX Ha rpaHMYHbIX cpepax (Edge) u n3 obpabotka anga npuHaTus RealTime peweHuin

« K'23 rogy 50% BbluncnnuTenbHom MHQPPaCcTpyKTypbl OyaeT pacrnosaratbCs Ha rpaHUYHbIX cpeaax

Cloud Native noaxoa K pa3paboTke NpuioXxeHum

* 90% npunoxeHun Kk 2025 roay
« 500 MnH npunoxeHun Kk ‘23 rogy

Multi-cloud




YTOo HaM npeapnararoT cemyac?

RAM

OHeproHe3aBUCUMan NaMATL

BobicTpblit Flash

O6bl4HbIM Flash (TLC, QLC)

N
=
w

HDD

Refactoring NVMe® Specifications

Previous
Version

New
Structure

Key Aspects Driving the Refactor
Back o the core values... Fast, Simple, Scalable

Foster areas of innovation while minimizing impact to broadly deployed
solutions

Creating an extensible spec infrastructure that will take the industry through
the next phase of growth for NVMe technology

2ns
NVMe Base Specification
Existing Ba 5 PCle, NVM Block Command Set)

NVMe-oF base-relevant content
Identify, SGLs, Capsules, Discovery,

=
S
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S
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PCle RDMA TP
Transport | Transport| | Transport
Mapping | Mapping | = Mapping
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el iz
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GPU

Without GPUDirect Storage

[E] System Memory NVMe D PCle Switch
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CONTAINER
o STORAGE
INTERFACE

GPU

With GPUDirect Storage

GPUDirect Storage Bounce buffer PCle
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PeweHunsa RAIDIX

06beM Mpon3BoaNTENbHOCTb MpunoXxeHUs
123TBJI80Gbit/siillEdge
06BbeM Mpon3BoaNTENbHOCTb MpunoxeHus

Su 114CSTNR Supermicro AS1114CSTNR

+ 3x Mellanox ConnectX-6 * 3x Mellanox ConnectX-6

g e E 1x AMD Epyc 7643 E 1x AMD Epyc 7643
m .

06beM Mpon3BoANTENBHOCTb MpUnoXeHUs

GBps
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C kakmMu npo6,s1eMmaMm Mbl CTOJIKHYJIUCDb

Hyper-Converged lnfrastructure

. ilepu *)l ]Hnn {:}l

H e,CI,O n C M OJ'I b3 0 B a HA e L Compute Storage Network

pecypcoB cocTaBnsieT i © 'ﬂ — ?]uui::‘r

30-70% no oueHKkaM

Dark Flash

o

)

L Compute Storage Networ
pa3HbIX BEHA0pPOB g —
m aru 3¢) mnn{:}l
e 1ol o

| Compute Storage GPU Ndetwork

o=

Compute Storage Network

i“ﬁ?

Fixed building blocks Underutilized
resources

N306bparkeHne B3ATO y KomnaHun Gigabyte: https://www.gigabyte.com/MicroSite/540/5260-NF0.html
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C kakmMu npo6s1eMaMm Mbl CTOJIKHYJIUCD

Hyper-Converged Infrastructure Software Composable Infrastructure

Ade3arperayuma Kak qm* ‘ﬂuut}
GPU

LLLLLLLLL) LLLLLALLLL LALLALLALL LULLLLLLLL

Network LALAARAANAS maenm LRAARARAALI LAALAARAAAS
/ The Answer:

=\ NVMe O Fabri = ) =0
wieon  [(©

e 111l

LALLALiL)
e

CPU

Liiiiaingl
LARARARRAL]
LAAAARRRAN]

LUILLLLLAL)

T
LIALLiiLl

T
LAALLLLALL

npenna raEMoe -llllll|lll

| Compute Storage

pelleHue ,

LALLLLLALL
LARMAAAALS

Composable Servers and Revenue Forecast TYTTTTTTIT

1,200,000 $20,000 L Compute Storage GPU Network
P $18,000 ( ~
1,000,000 $16,000 :llllllllll:
o =8 2 =) o)
$12,000 3 E e GPU 3¢ GPU 3¢ GPU ¢ GPU ¢
600,000 $10,000 TITTTTITIT
$8,000 Compute Storage GPU Network
400,000 e \ P \ J
$6,000 b &
& JALLALLLL
200,000 54,000 of —— 1
$2,000 = =
o) (©) Yo )] Ine o nel ol
- - — A -
2o Jaozo  Joo  Jaoza  Jooes  Jaoze  Jooes Jaos | e <
$1245 $1,889 $2,794 $4,061 $5,879 $8,730 $12,846 $18,675 compute S*Of"ﬁ ge GPU N:"t\‘“./ol'[(
CDI Server Units 67,254 104,067 156,871 232261 342360 517,387 765,974 197 " i >y
Source: Ligid Fixed building blocks Underutilized Disaggregated resources
resources

N306bparkeHne B3ATO y KomnaHum Gigabyte: https://www.gigabyte.com/MicroSite/540/5260-NF0.html
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Ho He Bce TaK paay>XHo

* Hy>XHbl cepBUCbl XpaHeHnd, nogaepxxka passinyHbole OC

 BblCOKasg CTOMMOCTb O6CJ'IY)KVIBaHMF| 3TUX CEPBUNCOB

« CPU
« RAM
* JlnueH3nn, B TOM 4ucnie Ha cucrtemHoe NMNO u NnpmnnoxeHusa

 CyuwectByowme SDS 3HaUnUTENbHO BIUAIOT Ha 3a4EePXKN




RAIDIX=

DATA STORAGE SOFTWARE

YTOo >Xe Hac xaeT?

« CneuymanusmpoBaHHblie NpoLeccopbl AN

pa3r| NWYHbIX 3a4au Hype Cycle for Storage and Data Protection Technologies, 2020

- CPU, GPU
- DPU e s
- IPU o

 CXL Kak HOBbIN MHTEPKOHHEKT

o®
Q

« HoBasa nepapxuma namMaTm U pasgensemad St el PV Lo
MeXay MallMHaMn namaTb

« Computational storage




A set of on-board CPUs that provide
standard software-processing capability

s

=
C

A data-plane composed of N

etwork " = ath =
standard accelerator blocks | PL 1 ‘ e
, , l I I a r S Programmable logic that can be inserted into the = e e i

data path to achieve application-specific data planes.

DRAM that can be used by components in the

data path to buffer or store persistent state
—.

APPLICATIONS

Networking Security Storage HPC/ML

DOCA SERVICES DOCALIBS
Orchestration Flow DPI Data Integrity HPC/Al RiverMax

VNF/UPF SPDK ucx/ucc TSDC

Host
Introspection

Telemetry

Storage DOCA DRIVERS

SDN HPC/AI FlexlO
Networking Security Storage
ASAP?/DPDK/P4 DPDK/Crypto SNAP/Virtio
DEURISDas S ment RDMA Comm Channel

DPU - BlueField and BlueField-X
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Computational Storage

Computational Storage Architecture

Move Compute Closer to Storage

o)

A A
AN A

SR |l «—— AP| definitions here

4

v
- S ﬁ

=l ® | &

SSD SSD csD csD

CSD=Computational Storage Drive

N306parkeHune oT Eideticom
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CXL, CCIX

Memory and Storage Hierarchy

Compute Express Link (CXL)

Host
A CXLio(PCle) ) A Memory
Discovery
Register Access
Ukra Wiia Mamary Bus Configuration CXLcache CXL.mem

Coherent requests | Memory Flows

[} )
CXLcache CXL.mem CXLio
\J \J \

Initialization
Interrupts
DMA

ATS

Error Signaling Y

Coherence/Cache Logic PCle Logic
Traditional Memory Bus

-

A
L
-

CXL Attached Mamory Accelerator Logic
IA Core IA Core 1/O Device

Accelerator
SSD(TLC) - > Memory
(Optional)
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e | &
2 |2
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5 |9
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o 2
2 3
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Accelerator Host

Processor

S50 (ULC)

SATAEthamst

Flhamat
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Hawe BuaeHne apxmTeKTypbl XpaHeHuUs

 [10 Ha ocHoBe noaxoaa Intel SPDK u
PMDK

i} m* 4 yo ro ro r
° 3ar|yC|<aeTcs=| B KOHTENHEPHbIX CpEAAX HA _!!!!!!m%mmm_

DPU/IPU u BareMetal

Hundreds of millions 10ps
ddddddddddddddd

« DHeproHesaBuCMMada NnamsaTb s
Metadata, Cache,etc i T i T

« OntTnmunzauymsa 3anmcm Ha QLC NAND, ZNS, &2 :
SMR

 VIHTerpmpyeTcs C KOHBENepom
akcenepatopoB — PYHKUMOHUPYET Kak
pacnpeaenéHHbin Computational Storage
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