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The Answer to All Your Questions is...
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Question:

What transformative technology are
you going to learn about right now?
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2X 5x

1.6x 2.6x

= PCle Standard Form Factors & Power

e High throughput, low latency

e Workload tuning I"I
CSS 1000

e |/O optimization: Atomic Writes & Streams Up to 8TB 3D TLC

= Open Channel-like Block Storage L
™ N

= HW Adaptable Compute Engines

e Existing APIs for GZIP & EC
@ ScaleFlux
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Fast Data

First Name |Last Name
Dalton Kramer
Gita Tetterton
Weston Jurgens
Brad Chupp
Marvheth [Raumann
Allyson Feder
Lucile Folks
Mickey Rusk
Clarine Esslinger
Kimberly | Penny
Colleen Kellough
Nettie Edmonds
Duncan Rickenbacker
Marchelle | Diedrich
Mariano Murrell

Low Latency, sut cet dataset
Transactional Database

Email
dalton@email.com
gita@email.com
weston@email.com
brad@email.com
marvheth@email com
allyson@email.com
lucile@email.com
mickey@email.com
clarine@email.com
kimberly@email.com
colleen@email.com
nettie@email.com
duncan@email.com
marchelle@email.com
mariano@email.com

Country
France
USA
Spain
France
Italv
Italy
Greece
Canada
Greece
France
USA
Spain
France
Italy
Ital

IP address
211.91.226.108
222.153.179.100
203.123.236.1
202.183.111.122
214 132 168 129
182.108.190.85
18.64.161.62
40.18.115.207
185.134.23.86
34.72.165.11
73.51.152.185
94.133.138.234
211.91.226.108
222.153.179.100
203.123.236.1

V]

'A"

Migration

Folks

Rusk
Esslinger
Penny
Kellough
Edmonds
Rickenbacker
Diedrich
Murrell

Country
France
USA
Spain
France
Italy
Italy
Greece
Canada
Greece
France
USA
Spain
France
Italy
Italv

IP address
211.91.226.108
222.153.179.100
203.123.236.1
202.183.111.12
214.132.168.129
182.108.190.85
18.64.161.
40.18.115.207
185.134.23.86
34.72.165.11
73.51.152.185
94.133.138.234
211.91.226.108
222.153.179.100
203.123.236.1

Baioh, full dataset
Analytical Database
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Question:

What Storage Solution Unifies
Fast & Big Data?
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Computational Storage Unifies Fast & Big Data

Low-Latency FAST Data

Intensive Compute
Extract/Transform Tra nsa Ctlons
Record Filtering
Scale BIG Data analytics

I workloads with capacity
‘ Commodity infrastructure

m {@A@k 27
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Analytical Queries on Transactional Data

MyRocks

My R
" RocksDB

Seconds
«— Lower is Better

75% Faster!

Faster FPGA A FPHTY —o—O—
engine vs. CPU o‘_, = @

Scale Performance with Capacity




Computational Storage

SFXDB CPU Utils %
Lower is better

0N O hAWN 2

CPU Utils %
® N GO AWN
CPU Utils %

T T T T T T T 0 T T T T T T T
250 500 750 1000 1250 1500 1750 500 750 1000 1250 1500 1750 2000
Time (Seconds) Time (Seconds)

MyRocks 10 Utils (MB/S)O SFXDB 10 Utils (MB/s)
Lower is better Lower is better

0N GO BAWN =
0N O A WN =

10 Utils (MB/s)
10 Utils (MB/s)

™
T T T T T T T T T T T T T T : T
250 500 750 1000 1250 1500 1750 2000 250 500 750 1000 1250 1500 1750 2000 ' S l Fl
Time (Seconds) &v ca e ux

Time (Seconds)




Cl
Alibaba Cloud POLARDB

" Cloud native database with distributed storage

= HTAP: Hybrid Transactional-Analytical Processing
 No lag for analytics
e Reduced storage capacity required vs. traditional architectures

" Embrace Computational Storage
e Best price/performance, new class of analytical responsiveness

e Commodity server/storage infrastructure

@ ScaleFlux




Computational Storage Value @ Cloud Scale

O POLARDB

Alibaba Cloud

Database Nodes

PolarDB Storage

W, W,V

25Gb/s Network

W W, W,

W W, W,

4 database + 3 storage nodes cluster
Commaodity HW w/ Computational Storage

Computational Storage

TCO:

Scale CPU & Memory

Scan
Throughput 24GB/s 3X more Efficiently

Query Latency Up to 70% Performance:
Reduction Best User Experience

“ScaleFlux Computational Storage is required to delivery consistent
transactional processing performance with analytical workloads on the
same data.” — Alibaba RDS

@ ScaleFlux




Question:

What storage solution offers a new paradigm to
scale compute resources with workload capacity?
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New Paradigm for Infrastructure Scaling

Scale performance with capacity @ cloud scale
Enable a new class of service

e Optimize latency, eliminate stale data analysis
Infrastructure scaling TCO benefits
Parallelize intense compute @ data

@ ScaleFlux




Compute Acceleration Along the Whole Stack

IN STORAGE
ANALYTICAL DB i csD 2000 series l/ @scauenux

Computational Storage Driw

‘ . i
Compre55|0n \QZIP) O scaleFiux”
Erasure Coding (RS) N

Security (AES)
Industry’s I@I‘gg‘i )Comp tational Storage Drive

rror

v Fixed algorithms (&% Ic% Orage Acceleration

v’ Bit-wise compare/manipulate
v'Required across all data

@ ScaleFlux




Data Path Compression & Decompression

| Consistent Performance across Workloads

CSD 2000
3.2TB

| |
100% 50/50% Random 100%
Random Reads/Writes Random
Reads Writes

A -
(Random, 2.5:1 compressible, FIO, 4KB 1/Os, 8 Jobs, 32 QD) @ ScaIEFlux




Data Path Compression & Decompression

= CSD 2000
: 3.2TB
a A

1.4 - 1.7x IOPs
for OLTP
Workloads

¥ 4

| |
100% 50/50% Random 100%
Random Reads/Writes Random
Reads Writes

A -
(Random, 2.5:1 compressible, FIO, 4KB 1/Os, 8 Jobs, 32 QD) @ ScaIEFlux




Data Path Compression & Decompression

CSD 2000
3.2TB

1.4 -1.7x IOPs
for OLTP Databases

Consistent
performance
across workloads

Penalty Free!
(zero CPU overhead,
zero app latency...)

|
100%
Random
Reads

(Random, 2.5:1 compressible, FIO, 4KB 1/Os, 8 Jobs, 32 QD)

|
50/50% Random
Reads/Writes

|
100%
Random
Writes

@ ScaleFlux




OLTP Optimized

1.5

CSD 2000
3.2TB

CSD 2000
6.4TB User
NVMe SSD (3.2TB Phys)

6.4TB

NVMe SSD
3.2TB

Relative Read-Write Performance
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~50% More Performance ~25% More Performance, Half the Spend

Sysbench with MySQL, InnoDB, 50M records, 64 Threads, 1hr Test run, Read-Write test
Perf Opt Mode: 2.4TB Raw Files Size; 0.9TB Compressed. Cost Opt Mode: 4.8TB Raw File Size, 1.6TB Compressed i
? ? ? ? @ ScaleFlux




Question:

What storage solution cohesively opens APPLICATION
and INFRASTUCTURE computing bottlenecks?
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Responsive Performance

OLTP and Mixed R/W
Unify Fast & Big Data

Minimize Data Movement

B CsD 2000 Series
;:‘ Computational Storage Drive l/ @ ScaIeFlux
al — o

CSD 2000 SeriesI/
Copuatiael Szeage e /

& ScaleFlux”

r _/ /.

ge:
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Affordable Scaling

Reduce $/GB
Performance w/ Capacity

Commodity Infrastructure

e

O

Agile Infrastructure

Transparent Benefits
In-System HW Updatable
Application Tuning

@ ScaleFlux




A Growing Ecosystem of Innovative Systems

Extreme Scale Infrastructure (ESI)
Large Scale Customers

PowerEdge R640 (Intel Skylake)
PowerEdge R6415 (AMD Epyc)

MIDDLE CANYON

swarm compose PYT b RCH
Sy ™
& .S B
S &
CiEmbem ) influxds OMQ

% mongo
Solr® #mens

Nvidia T4
BCOM/MLNX SmartNICs

9x 7.68TB ScaleFlux CSDs
Klondike 2020

Real-time AI/ML Streaming Workloads with
Computational Storage

@ ScaleFlux




Computational Storage Proliferation

Expanding Apps

Transparent Benefit
Ease of Use

Standardization

NIA.

|dentification
Activating Computation

Pipeline Compute

f1

Application + Infrastructure
Multiply benefit

@ ScaleFlux




The Rise of Computational Storage

;j;; CSD 2000 Series @ ScaleFlux”
. . . . ,' 1 Computational Storage Drive 1a| Storage

GPUs/TPUs

. i — €50 2000 eries Jll Domain Specific Compute
gl FPOAs Rl e - e T T /

AR € ScaleFlux”

Compute Network - r _/ /4 o

Unify Fast & Blg Data
New paradigm to scale performance with capacity

Growing ecosystem & shipping in volume
@ ScaleFlux




Q ScaleFlux

Deploying Computational Storage at Scale

Thank You!

Come visit us at Booth #113
www.scaleflux.com

@ ScaleFlux




