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Storage Hierarchy

THE TYRANNY 

OF TIERS
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Campaign Storage

Parallel Filesystem(s)

Flash
“Burst Buffer”

Residence – Weeks/Months
Flushed - Monthly

Residence – Months/Years
Flushed - Years

Residence – Years / Decades
Flushed - Never

Residence – Days/Weeks
Flushed – Weekly

Residence – Minutes/Hours
Flushed - Hours

Residence – Seconds/Minutes
Flushed - Continuously

OPS/s – 100,000,000/s
BW – PiB/s
$$$$ /GB

OPS/s – 10,000,000/s
BW – TiB/s
$$$ /GB

OPS/s – 1,000,000/s
BW – 100‘s GiB/s
$$ /GB

OPS/s – 100,000/s
BW – 10’s GiB/s
$ /GB

OPS/s – 10,000/s
BW – 1’s GiB/s
0.$ / GB



LOW-COST FLASH WILL BENEFIT FROM CONTINUED INNOVATION…

FIRST QLC 
DRIVES SHIP

2019

64-LAYER QLC 3D NAND
15TB U.2 DRIVES

GEN2 INTEL QLC
DRIVES SHIP

2021

144-LAYER QLC 3D NAND
30.72TB U.2 & EDSFF DRIVES

64KB FLASH PAGE SIZE

125% DENSITY INCREASE

144-LAYER QLC 3D NAND
60TB U.2 & EDSFF DRIVES

ZONED NAMESPACE DRIVES

100% DENSITY INCREASE 25% DENSITY INCREASE

PLC
5-BITS PER 

CELL

KIOXIA ENTERS MARKET
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NEW AI WORKLOADS ARE 
FROM HPC WORKLOADS



“While advances in hardware and software have been driving down 

AI training costs by 37% per year, the size of AI models is growing 

much faster, 10x per year. As a result, total AI training costs 

continue to climb. We believe that state-of-the-art AI training model 

costs are likely to increase 100-fold, from roughly $1 million today 

to more than $100 million by 2025 .”

A R K  C A P I T A L
B I G  I D E A S  2 0 2 1  R E P O R T

THE COST OF DEEP LEARNING
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IN 4 YEARS



TRAINING COSTS ARE 

EXPLODING
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1MB
100KB
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VS

@1MB Sequential: 140MB/s

@100KB Random Read: 10.5MB/s

128,000 MB/s 

Bi-Directional

Nvidia H100



VS

Nvidia H100
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8,000 HDDs REQUIRED FOR A 
SINGLE MODERN AI PROCESSOR



NO MORE TIERS

OUR MISSION

— Extinction-level Event for The Hard Drive

— An End To 30 Years of Complex Storage Tiering

— Unleash Big Data and ML Insights 

P A S T

BREAKING TRADEOFFS TO MAKE STORAGE SIMPLE
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NVME OVER FABRICS FOR DISAGGREGATION

The latency of DAS, over switched commodity networks.

QLC FLASH FOR COST SAVINGS

Low-cost, lower-endurance hyperscale flash.

STORAGE CLASS MEMORY LONGEVITY & EFFICIENCY

Enables write shaping to QLC and rich metadata.

STARTING FROM A 

UNIVERSAL STORAGE
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Storage-Class Memory

Hyperscale Flash

Storage-Class Memory

Hyperscale Flash

Storage-Class Memory

Hyperscale Flash

HA Enclosure

Global Namespace

Stateless Servers: VAST Containers

- IDC, 2020

THE STORAGE 

ARCHITECTURE 

DISAGGREGATED, SHARED-EVERYTHING

— Scale to exabytes, asymmetrically

— A composable flash cloud

— Archive economics

— 99.9999999% Architecture
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Multi-Protocol Access:  NFS, NFS+RDMA+GPUDirect™, SMB, S3, K8S CSI

NVMe Fabric: Commodity Ethernet Or InfiniBand

HA Enclosure HA Enclosure



VAST DATA FORESIGHT LOCALLY DECODABLE ERASURE CODES SIMILARITY-BASED DATA REDUCTION

QLC + 10-Year Longevity 2.7% Overhead Data Protection Global, Fine-Grained Compression

TRANSFORMING 

STORAGE EFFICIENCY

1 0 - Y E A R  L O N G E V I T Y
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COMPRESSION DEDUPLICATION VAST DATA SIMILARITY REDUCTION

Fine Grained, But Local Global, But Coarse Global & Fine Grained

SIMILARITY IS 

STORAGE EFFICIENCY

EXAMPLE SAVINGS FROM SIMILARITY

3:1 3:1 2:1 3:1 3:1 8:1Pre-Reduced

Backups

Pre-Compressed

Log Files

Life Science 

Data

HPC

Data

Animation 

Data

Uncompressed 

Time-series 

Data
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S3SMB v2NFS v3 & v4 …
PROTOCOL

LAYER

DATA STORE: CAPACITY-EFFICIENT BLOCKS IN QLC 
A byte-granular, thin-provisioned, sharded, infinitely-scalable data store

ELEMENT

STORE METADATA: RICH, SHARED-EVERYTHING METADATA STORAGE CLASS MEMORY
POSIX & S3 metadata, multi-protocol mappings, links, lock state, snap state, encryption keys

FLEXIBLE & EFFICIENT 

UNIVERSAL STORAGE



NO MORE TIERS

OUR MISSION

— Extinction-level Event for The Hard Drive

— An End To 30 Years of Complex Storage Tiering

— Unleash Big Data and ML Insights 

P A S T

BREAKING TRADEOFFS TO MAKE STORAGE SIMPLE
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QUESTIONS?


