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The world Is not flat...nor Is data

—  Up to 80% of data is unstructured,
growing 55-65% per year,
edgedelta.com

— Data has a life cycle

—  This requires intelligent software,
policy management, tiering, and
more...

Round Earth Clues: How Science Proves that our Home is a
Globe | University of Nevada, Las Vegas



STORAGE for AI MATTERS

Storage Scale

The fastest servers in the world are the world’s
slowest servers If they are waiting for data
ALL GPUs'& CPUs WAIT ATRTHE SAME SPEED

IBM St e for Data and AI ) iBI:4 . orati
orage for D2 AW‘:‘} )



Feeding HPC and AI data comes from everywhere and IBM has
a road map for data access, not another storage silo

ORACLE , ‘

teradata.



High-Performance Storage
Offered by Certified Storage Partners

=

L e Load Store
Upload oad Filtering Load Dataset Checkpoint

Data / Store \ *

l Ny

High-Performance Storage (HPS)

On- CSP Provided Data Lake
boarding $3 or NFS Data Store Read and Write bandwidth critical for model
new tenants loads and checkpoint
Jusers High-Capacity, Data Reduction

Lervices, Ransomware
detection

TLC
Performance
Bound

Connector Tools to
migrate data =]

Secure, Mult-tenancy, Highly-Available, and Resilient
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HPC and Al with IBM Storage Scale

Filers Scale filer cache HPC/AI cluster Jobs Users

IBM Storage Scale
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IBM Storage Scale caches data providing the cluster parallel access to the data,
eliminating hot spots

IBM Storage for Data and AI / © 2025 IBM Corporation



ldentifying HPC and Al Related Opportunities

IBM Storage Scale and Storage Scale System

< NVIDIA - HPC compute, GPU, DPU
Al, Accelerated et . Al Training
I — ? « Feed NVIDIA DGX servers or SuperPODs
ComPUtlng & CR)HELQI » Extreme price perf overall, per U, and per Watt
HPC pen source » OpenShift and Non OpenShift workloads
* One of only three approved for NVIDIA SuperPODs

IBM Fusion & Fusion HCI
/ OPENSHIFT [ watsonx A \

: IBM CloudPaks
AI’ Hybnd ClOUd, & — ISVs on OCP —_  Fastest way to deploy watsonx
. . * AI Acceleration tier as a turnkey HCI appliance
App Modernization In-house SW Dev . Alnference
+ Watsonx RA with Ceph for x.Lakehouse

\VMware alternative )
* OpenShift applications only

- S3 Data Lakehouse
CLOUDZ=RA watsonx.data —3  IBMStorage Ceph & Storage Ready Nodes

Hadoop Date Lake — Cloud Repatriation - Building blocks for an S3 data lakehouse

Modernization Open Source Tools + Modular and flexible; 1-stop support from IBM
+ De facto data lakehouse for watsonx

N y




Storage requirements tor HPC and Al

Al Tuning/Inferencing/Postprocessing

Efficient GPU

Storage support Rapid deployment
Acceleration
HA/DR/Backup
Storage Simplified

Abstraction Day-2 operations

Metadata catalog
iIntegration

IBM Storage for Data and AI/ ® 2024 IBM Corporation
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HPC and Al Training

Efficient GPU support

Maximum : .
Performance High bandwidth
Low latency
Scalable performance
Scalability Linear scaling of performance and capacity

High density
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Making your data ready for
nigh value analytics is widely
time-consuming today

Run anage
Productionalize 0andaao
anse Where analytics and data
science teams focus
252% Where the business impact is created|

Lineage

(ability to retrace steps used to build data products):

Supports audibility/compliance and
customization/reuse



Al and Analytics Data Flow - High Speed Ingest

(Local Windows Boxes)

INGEST

Transient Storage

SDS/Cloud
—

ORGANIZE

Throughput-oriented,
software defined
temporary landing zone

Content Aware
Storage

Classification &
Metadata Tagging

Cloud Ingest
Cloud
Throughput-oriented,
globally accessible

capacity tier

4

>

High volume, index & =
auto-tagging zone

High Speed Ingest /
ETL

SSD/Hybrid

SSD

Real-time Analytics ‘

High throughput, Random <=
1/O, performance &
capacity Tier

High throughput
performance tier

IBM Storage for Data and AI / © 2025 IBM Corporation

ANALYZE

ML / DL

INSIGHTS

Insights Out

Trained Model

Hadoop / Spark l

Data Lakes

Hybrid/HDD
Throughput-oriented

Prep = Training = Inference |
/NVMe

High throughput, B

i & latency,
periormance Random I/O performance
capacity Tier ti
ier
10
Inference
HDD Cloud
Tape

High scalability, large/sequential I/O capacity tier



Al and Analytics Data Flow — Transient Ingest
(Temporary)

EDGE INGEST ORGANIZE ANALYZE ML / DL INSIGHTS

Transient Storage

SDS/Cloud

Insights Out

Throughput-oriented,
software defined
temporary landing zone

Content Aware
Storage

Trained Model

Classification &
Metadata Tagging

Cloud Hybrid/HDD Hi SSp/NVMe
. i gh throughput, [0
Throughput-oriented, =
. Data In » globagllypaccessible > Al oL, (TS K -1 Throeur?:rﬁjg:c:fgted latency,
" auto-tagging zone P Random |/O performance
11

Hadoop / Spark

Data Lakes Prep = Training = Inference

capacity tier capacity Tier

tier

Inference
SSD SSD/Hybrid HDD Cloud
3 High throughput —plp High throughput, Random <+ Tape
1/0, performance & High scalability, large/sequential I/O capacity tier

performance tier

capacity Tier
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Al and Analytics Data — Cloud Ingest
(Internet of Things (IoT))

EDGE INGEST ORGANIZE ANALYZE ML / DL INSIGHTS

Insights Out
SDS/Cloud
— —_—
Throughput-oriented,
@ software defined % X
temporary landing zone _—
S— Content Aware Trained Model
= Storage

I Classification &
Metadata Tagging

Hadoop / Spark

ML / DL : >
Data Lakes Prep = Training = Inference B

lpleste it High throughput, oW/ Ve

Cloud Ingest

Cloud
Throughput-oriented,

6
Data In
@

globally accessible High volume, index & =T ThFOUrsf;hrz:J;-:rlegted latency,
g auto-tagging zone periormance Random |/O performance
cefpicly el capacity Tier o

Inference

SSD SSD/Hybrid HDD Cloud

3 High throughput —plp High throughput, Random <+ . ) . . Tape
performance tier 1/O, performance & Hiah scalabilitv. larae/seauential /O capacitv tier

capacity Tier

IBM Storage for Data and AI / © 2025 IBM Corporation



Is there another case?
Discovering your Archive

We see:
: : ML / DL
Customers across all verticals are creating Hadoop / Spark Prep o Trining o Inference
large PB to EB data stores. SSD/NVMe HDD Cloud Tape

Other just does not mean cloud or tape,

it could be existing storage

Vast majority of data is relatively (c)old,
but still required for periodic trend analysis.

PowerScale
O puresTORAGE
" NetApp

Al / Analytics require high performance,
low latency storage to keep expensive
CPU/GPU/TPU / FPGA busy.

13

IBM Storage for Data and AI / © 2025 IBM Corporation



Al Data Assistant for your existing data!

EDGE INGEST ANALYZE

ORGANIZE

ML / DL

SDS/Cloud
—>

—>

Throughput-oriented,
software defined
temporary landing zone

Content Aware
Storage

Classification &

» letadata Tagging Data Lakes
Cloud
Throughput-oriented,
globally accessible

capacity tier

>

Data In »

me, index &

performance &
ng zone

capacity Tier

SSD SSD/Hybrid

»lp High throughput, Random
1/O, performance &
capacity Tier

—

High throughput
performance tier

PowerScale

OneFS
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Hadoop / Spark

Hybric/HDD
Throughput-oriented

High scalability, large/sequential I/O capacity tier

{® PURESTORAGE

“ NetApp

Trained Model

ML / DL

INSIGHTS

Insights Out

Prep = Training = Inference

High throughput, B
latency,

tier

Backup/Archive
HDD

Cloud
Tape

Random I/O performance

Google Cloud

/NVMe

Inference

aws

!




Abstract your Storage with Unified Access

Multi Protocols with Single Access Capability

-
Before After
3

E
EREER
EREEN

High Performance Network Extreme Al Big Data High Performance
Object Attached Performance Acceleration Containers

S3 NFS /SMB POSIX GPUDirect HDFS CsI

N =
)
IBM Cloud

Storage Storage
Island Island

Storage
Island Island

Global Namespace

ent (AFv) Automated storage tiering




Abstraction Journey - https://www.spectrumscaleug.org/wp-content/uploads/2023/05/SSUG23ISC-
University-of-Queensland-UQs-Storage-Scale-Journey.pdf

UQ Research Computing Centre THE UNIVERSITY

https://ieeexplore.ieee.org/document/10678706 OF QUEENSLAND

A more holistic picture of the new architecture shape...
m E‘%E::‘ k [Future?] Rergc())t:yPreservation

Q collection DMF7 engine

Request from User Policy cassandra
Cache @ QBI

Placement
Preservation _
Data movement

Integrity

TS4500 + 10 *
. TS1160's
Cache @ IMB Cache I@ ITS <« 25km of hlg hway——> Preservation Copy 2
| —SESSSESSSeSSENER
e ——
‘ Polaris 100G Edge
UQ OneNet 100G . - -
Core i =
TS4500 + 10 * GPFS AFM “home” ZWS Archive Disk
TS1160's CRICOS code 000258 Preservation Copy1

Preservation Copy 1 @ Polaris




Storage tor Data and Al
Phases of AI — Scale Optimized

aCache Data in from e Filter and tokenize e Transfer data from o e

across the data for use such as data lake to high Train models using Write Checkpoints,
organization Hate and Profanity performance storage tokenized data test, tune and
removal for use inference

Data Transfer

Data BEF! Evaluation and
Data Collection Preparation

Deployment

Content Aware Storage

Storage Scale Platform for Global Data Services

Local Cache Local Cache Local Cache Local Cache Local Cache

\ ¥4 S
Ooenr v _ &t i 0o
PURE
STORAGE' n NetApp" ML 3 @
(Q) IBM Ceph -

On-Prem Cloud

On-Prem .
: Object Stores
NAS Filers Object Stores | Storage Scale System

Tape Tiering

Cache the latest necessary Data - No full Copies!

IBM Storage for Data and AI / © 2025 IBM Corporation

Storage Scale

Decision

17



IBM Storage Scale - a global-data platform for storage (gpfs)

services of unstructured data
1) Accessibility, 2) Storage Acceleration and Abstraction 3) Data Aware Services, and 4) Assurance

watson

Data Lakehouse Analytics

Accessibility legh Performance Network Extreme Big High Performance\ Assurance
Object Attached Performance Accelerahon Data Containers
- NFS / SMB POSIX GPUDirect HDFS CNSA/CSI
Identify

Storage Abstraction Collaboration Resilience Hybrid Cloud

Acceleration &

= e S —

Abstraction Local Cache Local Cache Local Cache Local Cache Local Cache
‘ ‘ ‘ ‘ ‘ Detect
File Object NextGen Investment Tape
Storage Storage workloads protection Storage
(%) 18M Ceph 7 Respond
DEIE LS @ S & RedHat 0079
Services D&LL OpenShift DELL N/ —
VAST Recover
Content Aware IBM Storage Scale (S mﬂqah Q IBM Storage Fusion M netape IBM Storage Tape
Storage 3 PURE
STORAGE

IBM Cloud

IBM Storage for Data and AI / © 2025 IBM Corporation 18



Example IBM Storage Scale global data platform

Performance and scalability optimized

Application/ Application/ Application /
User User User

. . - N':!"’/'5”'3/53 " Global Namespace "
— o | o [T IBM Storage Scale BRgiitih e Eemempmssssszez=ossanasseneenst N IBM Storage Scale
g . ! | SyStem 6000 \.: ----------- ) --------------------------:‘o’ System 6000
v

)

IBM Storage Scale
Global Namespace
:'iq'i'é,'géiéi'i': ' . T . S . L}

R S : Scalable |:NFS, SMB,: t ... HDFS

i POSIX !:S3Object: l ---------- l ] ‘
Fersistent FQfSlStent

----------------------------

| | 2z

Volumes Volumes
Nodes Nodes ) kubernetes kubernetes
Nodes Nodes
GPU Server
Nodes | Nodes it % e &f ey e cel(s e
. : L RIIER- gl 52
Flles, Ccsv, Parquet Map Hive | HBase |Impala ‘§ E '§ 3 g 3 g 5
Systems NVIDIA RAPIDS freducs DS|[DS DS DS
of record
ABACH WG RED HAT'
IBM Z Spor‘l’g Whadamp G OPENSHIFT

53 Object

DGX SuperPOD
or HGX GPU

S

NVIDIA.

Cloud Computing



MN5: IO Partition

ESSmodel | HESS | Drive Capacity | Total # drives | Raw capacity | Netcapacity | Read perf ___| Write perf

ESS 3500 Capacity 50 NL-SAS 18TB 20400 367PB 248 PB (8+3P) 1.6TB/s 1.2TB/s
model (IOR 100%read) (IOR 100%read)
ESS 3500 13 NVMe 15.36TB 312 4.79PB 2.81PB (8+2P) 600GB/s 600GB/s
Performance model 1Mio iops 4KB 500K iops 4KB

https://www.spectrumscaleug.org/wp-content/uploads/2023/08/SSUG23UK-Barcelona-Supercomputing-Center-Site-Update.pdf

Total net storage capacity: 650 PB

IBM TS4500
Tape Enterprise 20100 400 PB

Barcelona

Supercomputing Drives 64
Center
Ceantro Nacional de Supercomputacion

@

&



IBM'’s Storage Scale System works with NVIDIA solutions!

https://www.nvidia.com/en-us/data-center/dgx-superpod/
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NVIDIA NVIDIA NVIDIA NVIDIA
=nterprise DGX BasePOD DGX SuperPOD Cloud Partner
Reference

Architecture (ERA) (NCP)

And wait there’s more! NVIDIA certified system vendor based on HGX
https://www.nvidia.com/en-us/data-center/products/certified-systems/

IBM Storage for Data and AI/ © 2025 IBM Corporation



IBM and NVIDIA Redbook
https://redbooks.ibm.com/abstracts/redp5746.html

Coir IBM Storage Scale System
6000 with NVIDIA DGX

SuperPOD Deployment Guide
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Sy St
GbE 1/10 GbE Undsay T4

2 network diagram with optional AFM connectivity

Pl o — st “) ik /

®


https://redbooks.ibm.com/abstracts/redp5746.html

Julich Lab Jupiter Exascale Al: IBM Storage, NVIDIA GPU and ARM

JURTIFEREESEEINV]

A new C[agg Of Extreme-scale computing for
Al powered by the NVIDIA

Su perCOmpUterS Grace Hopper™ and IBM
: le Syst
for AI—drlven StorageRsedlessSyvsien
Hosted at the Forschungszentrum Julich facility in

S C i e n t i ﬁ C Germany, JUPITER, the world's most powerful AI

supercomputer, is being built in collaboration with
NVIDIA, ParTec, Eviden and SiPearl to accelerate the

b re a kt h ro u g h S creation of foundational AI models in climate and

weather research, material science, drug discovery,
industrial engineering and quantum computing.

) JULICH

pute performance of 1 ExaRL(
T, flowing, a 21 Petabyte Flash I

More information @ https://www.fz-juelich.de/en/ias/jsc/jupiter/tech




Scale System models are built tor speed and capacity "=

— Speed  e—) s Capacity seee——)
C— Hybrid — ee—)

IBM Storage Scale System IBM Storage Scale System

6000 Hybrid (NVMe + HDD) 6000 Capacity (HDD-0nly)

IBM Storage Scale
System 6000 . 1PB Usable Flash™

4U48 Enclosure
24 or 48 NVMe drives

14PB

1PB Usable Flash. 1 Usable
- HDD

Usable

ISS Performance
Machine type 5149-F48

Up to 330+ GB/s
IOR 100% read, InfiniBand

upto9x 4U91 IJBOD
ISS 6000 Hx
Machine type 5149-F48 ISS 6000 Cx

Up to 280 GB/s — NVMe Machine types
IOR 100% read InfiniBand 5141-FN2

Up to 90 GB/s — HDD
IOR 100% read InfiniBand Up to 90 GB/s
IOR 100% read C9 model, InfiniBand

wpto9Ix 4U91 JBOD




Al Workflows @ IBM

Data Collection

Text Extraction HAP Filtering

Tokenization

Pretraining +
Fine Tunning

Pretraining

Fine Tunning

Context Extension

Quantization

Source: Belgodere 2024

Inference

L

NVIDIA NIM RHEL Al

WatsonX

25



Data Access In HPC and Al workflows @ IBM

MODEL
TRAINING

DATA DATA
ACQUISITION PREPARATION

-)

Compute Clusters Compute Clusters ‘ Compute Clusters
Load
Read Write input data
Write raw processed |
raw data data Write

checkpoints

Data

Scale Storage

Object
Storage

Scientists

Data

IBM Storage for Data and AI / © 2025 IBM Corporation




Multi-user Elastic Cache w/ Storage Scale

BEFORE NOW Large, persistent,
| 10 1 ] s and high-performance
. TrainingJobs data cache dedicated
Red Hat OpenShlft : Reqd Hat QpenShift to the AI ClUSter
Lm w) o] o) o) | E CTIs I Gy

\/ 1. Fast data load from cache
~ 2. Fastcheckpoints
\/ 3. No backend overload

140TB

I AFM Data Mover - Critical Ditferentiator

@ ﬁ 4. Automated data

E Cloud Object Storage (S3) o movement
;;1‘:' Cloud Object Storage (S3)

o R
|

\ |

jii




Storage tor Data Preparation

Compute Cluster (ROKS)

| | | | | I | 1
: Pata F:rpcessiln
Red Hat OpenShift

[m]
;;1‘:' Cloud Object Storage (S3)

Compute Cluster (ROKS)

Data Processing
Storage Scale Container Native

Red Hat OpenShift

[m ]
;;1‘:' Cloud Object Storage (S3)

Embarrassingly parallel workload for which
one can deploy larger compute clusters to
accelerate data preparation

Problem. When using over 70 compute

nodes, data preparation applications overload
COS backend.
Limits the speed of data preparation.

Deploying cache allows to flatten I/O burst,
not overload COS, and run data preparation at
larger scale — 200 nodes (target).

» Lots of data reuse

Data factory applications require object
storage interface (S3), not file system. Scale
provides object storage (S3) interface through
Noobaa technology

* No need to deploy Scale Cloud Native ©

Status
1. Functional PoC completed
2. Performance PoC in progress:
Larger scale, reduced peak load on
COS, higher throughput



IBM Blue Vela- HGX “SuperPOD” Storage Fabric (IBM Cloud/
IBM Research/NVIDIA/Dell) working together to delivery an Al
solution D<A LTechnologies

NVIDIA.

Scalable Unit

* 32 Compute Nodes
e 256 H100 GPUs

l-----i-- _-._------_'-f-------- 3

i

¥ ’-----.--?--------l----i--ﬁ'f

Compute Pod

* 4 Scalable Units

* 128 Compute Nodes

* 1024 H100 GPUs

* 82 TB of GPURam

* 12,288 Physical Cores

* 256 TB of RAM

* 3481 TB NVME Local Storage

------------------------

https://www.linkedin.com/posts/dannybarnett_todays-an-incredibly-proud-day-for-my-team-activity-7180654456361910274-4fvU?amp;utm_medium=member _ios
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IBM Storage Recent News ie

IBM Storage Scale System 6000 Now a Certined NVIDIA Cloud Partner

@Dz https://community.ibm.com/community/user/storage/blogs/mike-

kieran/2025/01/10/ibm-storage-scale-system-6000-now-a-certified-nvid

NVIDIA

IBM Storage Scale System 6000 is now a certified NVIDIA Cloud Partner (NCP) for HGX H100/H200/B200 systems. As a
certified high performance storage partner for NCP, IBM Storage Scale System 6000 has demonstrated that it can deliver
scalable high-performance 10 to the most demanding Al training and inferencing workloads deployed on NVIDIA HGX

GPUs in the cloud.

4

‘The supercomputer will \
leverage IBM Storage Scale
System 6000 flash technology
to deliver high-performance
storage for Al, data analytics,
and other demanding
workloads.

As part of this agreement,
CoreWeave customers can
access the IBM Storage
platform within CoreWeave’s
dedicated environments and A
cloud platform.”

\_

| e One of the first deployments of NVIDIA GB200 NVL72 at supercomputing scale

CoreWeave Partners with IBM to Deliver New Al
Supercomputer for IBM Granite Models C¥W

CoreWeave

NEWS PROVIDED BY
CoreWeave —

Jan 15, 2025, 08:00 ET

https://www.prnewswire.com/news-releases/coreweave-partners-with-ibm-to-
deliver-new-ai-supercomputer-for-ibm-granite-models-302351465.html

e Supercomputer will leverage IBM Storage Scale System to power Al research and development
32
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LLM 1/O Patterns

3 Phases
Init read phase — Model Load
Compute Phase — Iterative GPU Phase
Checkpoint write phase — every N compute iterations (buffered I/0)

(| \

Read
Bandwidth

Write
Bandwidth

Time
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LLM Data Set Size
Checkpoint time reduced to 1% an hour => 36 seconds

Model Specific Example for Synchronous

Checkpoint Model Load

Tensor Model Parallel Size determines how many GPUs Using the same Tensor Parallel Size of 8 from the checkpoint

articipate in the checkpoint.
P P P 8x the data set size will need to be loaded across all GPUs

For example, If Tensor Parallel size is set to 8, 1 out of 8 GPUs will
participate in the checkpoint Example
175B Parameter Model: ~19TB Data set size

512B Parameter Model: ~58TB Data set size

Example 1T Parameter Model: ~110TB Data set Size
175B Parameter Model: ~2.4TB Data set size
512B Parameter Model: ~7.2TB Data set size
1T Parameter Model: ~14TB Data set Size Total Number of GPUs is 4000 GPUs

. Data set per GPU is the same, but now all GPUs participate in the
3 x IBM Storage Scale 6000 load in 36 seconds Model Load

Total Number of GPUs is 4000 GPUs 175B: ~4.8GB data set / GPU

. . . ) 512B: ~15GB data set / GPU
Only 512 GPUs will participate in the checkpomlt 1T: ~28GB data set / GPU
(4000 GPUs / 8 Tensor Parallel Size)

175B: ~4.8GB data set/ GPU
512B: ~15GB data set / GPU
1T: ~28GB data set / GPU

~14 bytes per Parameter

i v READ: 310+ GB/s
v WRITE: 155+ GB/s




Checkpointing Large Models

Parameters

175B

530B

T

4T

8T

Nodes GPUs ‘ Total Size of Write Per Thread Per Node ‘ Overall Write Number of Storage
(8 GPUs/node) Checkpoint Bandwidth Write Write Performance Scale Systems
128 1,024 ‘ 2.45 18 68.06 GB/s 0.53 GB/s ‘ 4.25 GB/s ‘ ~155 GB/s 1 Scale System 6000
256 2,048 7.42 18 206.11 Gs/s 0.74 /s 5.89 cs/s ~300 GB/s 2 Scale System 6000
512 4,096 1418 388.89 Ge/s 0.76 GB/s 6.08 Gs/s ~450 GB/s 3 Scale System 6000
2048 16,384 56 18 1,555.7 gs/s 0.76 GB/s 6.08 Gs/s ~1650aGB/s 11 Scale System 6000
4096 32,768 112 8 3,111.1Gs/s 0.76 GB/s 6.08 Gs/s ~3150G8/s 21 Scale System 6000

Number of bytes per parameter: 14
Checkpoint write time percentage of total training time: 1%
Checkpointinterval: 1 hour




NVIDIA DGX SuperPOD solution with IBM Storage Scale

System 6000

NVIDIA SuperPOD Storage Guidelines hitps:/docs.nvidia.com/dgx-
superpod/reference-architecture-scalable-infrastructure-b200/latest/storage-
architecture.html

NVIDIA Storage Guidance
Performance Characteristics IBM Storage Sizing Guidance
Standard (GBps) Enhanced
(GBps)
Single SU aggregate system read 40 125 1x IBM Storage Scale system 6000
Performance model
Single SU aggregate system write 20 62 Up t0 320 GB/s read & 150 GB/s write
2x IBM Storage Scale system 6000
4 SU aggregate system read 160 500 Performance model
Up to 640 GB/s read & 300 GB/s write
4 SU aggregate system write 80 250

» High performance, resilient, parallel filesystem storage recommended for
multi-threaded read and write operations across multiple nodes

+ Peak performance for writes and read are needed for creating and reading
checkpoint files

» Concurrent filesystem access minimizes step time

IBM Storage Scale system 6000 delivers “Enhanced” in class performance

800
16 compute node scaling with 2 x IBM .
600 Storage Scale System 6000
S~
C
5
400 2
o
>
o
200 i 45 126
47 625% I I
1 2 #of Nodes [ Wr|$e

IBM Storage Scale System 6000

- upto 1PB Usable Flash,-

4U Rack Space 3200 Watts power
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IBM Storage Scale

GPU Direct Storage

GPUDirect Storage (GDS) for
Storage Scale enables an
RDMA (remote direct memory
access) path between GPU
memory and storage.

NVIDIA Magnum IO

Family of I/O Optimizations
for GPU accelerated data
centers.

GPUDirect RDMA: Access peer
node’s memory without copying
through host memory

GPUDirect Storage: Transfer
data between GPU and storage
without involving CPU and CPU
memory

IBM Storage for Data and AL / © 2024 IBM Corporation

Without GPU Direct

Client

4
3

NVIDIA CUDA Toolkit

GDS API isin the CUDA toolkit

A development environment
for GPU accelerated
applications

Libraries, compilers,
debuggers, optimizers and
tools

Leading GPU compute
platform since 2006

IB fabric

IB fabric

NSD server

pool
X|

1

With GPU Direct

Client

-k

IB fabric

-

2

GDS for Applications

Invoked using the CUDA
Toolkit (cuFile) APT

GDS APIs must be explicitly
called by the applications

Storage must be GDS
enabled. If not, GDS APIs use
regular data movement.

NSD server

Storage Scale

page
pool

1

L

GDS eliminates two data transfers, which increases throughput,
reduces latency and reduces client CPU utilization

« Why it matters

= Al HPC, ML and analytics are
data hungry and require a very
high data throughput.

GPUs can be starved by slow
I/O due to multiple data
transfers on the client.




IBM Storage Scale o
GPU Direct Storage Comparison

GPU Direct |0 comparison with latencies , , , o
GPU Direct 10 comparison with CPU Utilization

80.00 30000.00
80.00 40
70,00
25000.00 7000 35
60.00
20000.00
000 60.00 0
(%] (%] =
= 4000 15000.00 2 50.00 25 o
5 = . B
30,00 @ 40000 20 .M
' 10000.00 ] =
20,00 30,00 15 5
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(]
10,00 A000.00 20,00 10
0.00 0.00 10,00 5
128KiB I56KB 512KB  1024KIB  2048KIB  4096KIB
. 0.00 0
1O Transfer §
FANSIEr Stee 128KiB 256KB 512KB 1024KiB 3048KIR ADSEKIB
B CPU GPU Throughput{GiB/sec) M GPUD Throug hput|GiB,/sec) B CPUGPU Throughput{GiB/sec) B GPUD Throug hput{GiB/sed)
s GPUD latency|usec) CPU_GPU latemncyiusec) s GPUD CPUS CPU_GPU %

Note : 16 Threads per GPU; Total 128 threads for read

Up to 3.5x Higher Bandwidth; 50% reduction in latencies

IBM Storage for Data and AI / © 2024 IBM Corporation



IBM Storage Scale Developer Edition

https://www.ibm.com/products/storage-scale

Scale User Group

IBM Storage Scale

The Scale (GPFS) User Group is free to
join and open to all using, interested in
using or integrating IBM Storage Scale.

The format of the group is as a web
community with events held during the

Accelerate AI and unlock value from your year, hosted by our members or by IBM.

data See our web page for upcoming events and
presentations of past events. Join our
# v {7 17 Reviews - G2 Crowd conversation via mail and Slack.

www,storagescale.org

Try the free developer edition — Schedule a freedemo —



https://www.ibm.com/products/storage-scale
https://www.ibm.com/products/storage-scale
https://www.ibm.com/products/storage-scale
http://www.spectrumscaleug.org/

Techzone — https://techzone.ibm.com/collection/ibm-storage-scale-developer-edition-labs

IBM Storage Scale Developer Edition Labs

Resources

* * * * * (1) Rate this resource

Aug 25, 2024
Ibmcloud 2: us-east, us-south, ca-tor, eu-
gh, eu-de, jp-tok, jp-osa, eu-es

IBM Storage Scale Developer
Edition - Installation Experience

IBM Storage Scale Developer Edition -
Installation Lab

Aug 25, 2024
Ibmcloud 2: us-south, us-east, ca-tor, eu-
de, eu-gb, jp-tok, jp-osa, eu-es

IBM Storage Scale Developer
Edition Experience

IBM Storage Scale Developer Edition
Installed on a 5 node system consisting of
a GUI, 2 clients and 2 storage servers.

Aug 25, 2024

Ibmecloud 2: us-south, us-east, ca-tor, eu-

de, eu-gb, jp-tok, jp-osa, eu-es

IBM Storage Scale Developer
Edition Lab - Cyber Security
Experience with IBM QRadar

IBM Storage Scale Developer Edition
Installed on a 5 node system consisting of
a GUI, 2 clients and 2 storage servers
along with IBM QRadar.

Visibility

IBMers, Business Partners

Reserve

Aug 25, 2024
Ibmcloud 2: us-south, us-east, ca-tor, eu- |ew

gh, eu-de, eu-es, jp-tok, jp-osa
imples

IBM Storage Scale High
Availability Experiences

Setup clusters for:

1. Erasure Coding

2. Active File Management Disaster
Recovery

3. an RPO =0 Active/Active Stretch Cluster

4. a multi-cluster remote mount with AFM-
POSIX or NSD remote mount

Visibility

IBMers, Business Partners

Reserve
Jata

Flauuviii pUWEITU Dy owiage ovalc ‘



ECHNOLOGY GROUP (ATG)

Hands-on Storage Scale and Scale System Workshop - August 20-21

If you are actively considering Storage Scale for your
organization, come join us for this very technical
interactive workshop designed to let you:

» Gain a deep overview of IBM Storage Scale and the

Storage Scale System — how it works, how to use it.

* Dive into advanced features and functions,
including:
 Information Lifecycle Management (ILM)
 Cluster Export Services (NFS, SMB, S3)
* Replication strategies for caching, HA, and DR
* Networking best practices
 Using storage-rich servers
» Data-resiliency with Scale
» Content-aware storage

* Architecting Storage Scale solutions to solve your business
problems

 Participate in hands-on labs

© Copyright IBM Corporation 2025

August 20-21, 2025

IBM Silicon Valley Lab (SVL)
Executive Briefing Center,
555 Bailey Avenue

San Jose, CA 95141

Customers and Business Partners: If interested,

please speak to your IBM representative and see if
they can nominate you to attend.

Business Partners and IBMers: Nominate your clients

at https://ibm.biz/Bdnw28

Questions about workshop content: Reach out to
Lindsay Todd, lindsay@us.ibm.com

43


https://ibm.biz/Bdnw28
mailto:lindsay@us.ibm.com

Scale Deployment model comparison

Storage Area Network (SAN)
(NVMeoF,Fiber Channel,iSCSI)

Application
NDdES

torage Netw ok

|
— i —_

RELLEER  Unify and parallelize storage silos
Scale

PureScale

Sailfish

Twin tailed storage with erasure coding

R

Application
Modes

\_ Modular High-Performance Scaling

IBM Storage Ceph
Scale ({9 IBM Cloud
Scale Erasure Object Storage
SLELEINGERI,  span storage rich servers for converged architecture or HDES deployment (Cos)

Fusion HCI




Storage Scale foundations 1 — place data where you need it!

B /home/data/we b/important_hi-performance_data
j_j /home/data/we b/unstructured_performance_data
/home/data/web/unstructured_long_term_data ADLIEEILINS S0 ETa

enterprise data infrastructure

[ [ [ ][ []
GI EEEEEE
o ([T []]] Servers Compute

clients
I [y - ol I 1

ol |
Clients

Storage Scale global name space Physical data mana.gement Vil
policy engine
Policy Engine

Data / Storage cluster - high speed TCP/IP network

a

Data Servers

— __J_J

\ Parallel high performance, data

striped across all storage in pool

High IOPS . .
Aﬁ Flash High Capacity
Storage Pool performance Disk

Disk Storage Pool
Storage Pool

Workload auto-balanced across
all data servers in enterprise data
infrastructure




Storage Scale foundations 1.1 — just read it when you need it!

a

B /home/data/we b/important_hi-performance_data
j_j /home/data/we b/unstructured_performance_data

/home/data/web/unstructured_long_term_data

Compute

Servers ] clients
L

Single version of data flows to other
applications / servers from common
enterprise data infrastructure

Read/write with full data integrity
across multiple users

Clients

Policy Engine

POSIX

Storage Scale global name space

Data / Storage cluster - high speed TCP/IP network

@A)
0 —

Data Servers

High IOPS
All Flash
Storage Pool

oSS oSS
N TN

—_J_J
High Capacity
performance Disk
Disk Storage Pool

Storage Pool

Parallel high performance

Auto-balance

Single version of data




Storage Scale foundations 2 - scalability

@ Servers

Compute
clients

Clients

Storage Scale global name space

AN

/

Data / storage cluster
High speed TCP/IP network

Policy Engine

Dynamically add more
resources =

More parallel high
performance =

More auto-balance

.H .H
Data Servers %%&

High IOPS
All Flash
Storage Pool

[ e—— | .H o |of [ | ol o |of o |{ of
c>' C>I c>' c>' C>I c>' C>I c>' C>I c>' C>' C>I c>' o. c>'
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High Capacity
performance Disk
Disk Storage Pool

Storage Pool



Storage Scale foundations 2.1 — more scalability

@ Servers

Compute
clients

Clients

Storage Scale global name space

@ L

/

Data / storage cluster
High speed TCP/IP network

Policy Engine

Dynamically add more
resources =

More parallel high
performance =

More auto-balance

.H .H
Data Servers %%&

High IOPS
All Flash
Storage Pool
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performance Disk
Disk Storage Pool

Storage Pool



Storage Scale foundations 2.2 — even more scalability

Single version of data accessible
by scalable enterprise common
data platform

Parallel high performance, full

ENENEEEN EEEEEEEE . .
EEEEEEE EENEEEE data integrity, data mgmt
[ [ ][ ][] [ [ []]]
= Compute
@ Servers clients

Clients
POSIX

Storage Scale global name space

Policy Engine
Data / storage cluster

High speed TCP/IP network

Q)

H .H .H .M .H .H .M .H .H .H ol
Data Servers c>, c>, c>, c>, c>, c>, c>, c>, c>, c>, c>, c>, c>, — c>,
S — S e S e S S e e o o
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ceceseses ceeaseses
[ I ) N S Nu— N—1 N— i il O, R, O, O OFD O
. High Capacity
|:iéils?hFlla?sFr:S performance Disk
Disk Storage Pool
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Storage Scale foundations 2 — Scale System 3500/6000

Compute
clients

l
@ Servers

IBM Scale System = pre-
packaged Storage Scale storage
building block with unique

Storage Scale RAID

Fully integrated, tested,
delivered, and supported by IBM

Clients

Policy Engine

a

Data Servers

IBM Storage Scale System 6000

IBM Storage Scale System 3500

Storage Scale global name space

Data / storage cluster
High speed TCP/IP network

[ —1
g:ﬁ
S

co-exists with

other Storage

Scale Storage
Pools



Storage Scale foundations 3 — access by more protocols

Servers Compute Multiple protocols access
] Storage Scale common
——el enterprise data platform
(-]

Compute
clients

Servers
RedHat Access file system over IP
OpenShift  yja standard protocols

o) EREDE

&8 RedHat  Access file system over IP
OpenShift iz standard protocols
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Storage Scale foundations 3.1 — access by multiple clusters\
“‘remote mount” Remote Fileset Access Control (RFAC)
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Clients
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Storage Scale
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enterprise data
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Data aware cost optimization

Total IO Capability ——>
B/W or IOPS

| |

e

l Small files last
accessed > 30 days
System pool
Flash
( ) last accessed
Gold pool

> 60days
(SSD)

Management
Capped at 20% —>
(example)

accessed
today and
file size is
<1G

Silver pool is >60% full
Drain it to 20%

Silver pool
( NL SAS)

Tape or S3

Tape Library

& g%mg:;:;n
Example: Online storage reaches 90% full then G
move all 1 GB or larger files that are 60 days old

to offline to free up space



A Global Data Platform in action

EDGE INGEST ORGANIZE ANALYZE ML / DL INSIGHTS

Compute
Servers clients

a)

Google Cloud

‘ High Speed, Transient,

YTy Cloud, or Archive Ingest
CEPH S

UGS ) PURESTORAGE

OneFS

“ NetApp

Data Servers



Tiering models to move the data to and from the compute

Lowers Energy Consumption and Costs with Data Lifecycle Management

Data Acceleration Tier

R =
Storage Scale System
A subset of ' d . " The complementary subset
_ server’s of the server’s drives are
Storage Scale System drivesare " used for the performance
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