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Performance

DGX SuperPOD

1 Scalable Units (SU)
A100: 20 CH
H100 : 32CH

Storage with
Distributed File system
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Performance

DGX SuperPOD

1 Scalable Units (SU)
- A100 : 20 CH
H100 : 32CH

« Storage Fabric2 InfiniBand& A250{ RDMAE E-8304A| 2.
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v Provide single node bandwidth more than 40 GBps.
v Provides single-node bandwidth of at least 40 GBps to each DGX H100 system.

v An IB-based fabric is essential to maximize bandwidth since the I/0 per-node
requirements for the DGX SuperPOD is to exceed 40 GBps.

v Storage is provided over InfiniBand and leverages RDMA to provide maximum
performance and minimize CPU overhead.

Storage with
Distributed File system
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Performance

DGX SuperPOD

Figure 6. InfiniBand storage fabric logical design
The storage fabric employs an IB network fabric (Figure 7). An IB-based fabric is essential to maximize

bandwidth since the I/O per-node requirements for the DGX SuperPOD is to exceed 40 GBps. High-

bandwidth requirements with advanced fabric management features, such as congestion control and
adaptive routing, provide significant benefits for the storage fabric.

Figure 7. Storage fabric topology for 140-node system
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DGX SuperPOD

Bandwidth : 40 (A100 HDR x 2)
- 80 (H100 NDR x 2) GB/s

Storage Fabric
(InfiniBand Switch)

Storage with
Distributed File system
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DGX SuperPOD
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v Maximize storage access performance from a single SU.
v A100 : Allow for training of DL models that require peak I/0 performance, exceeding 16
GBps ( ) directly from remote storage.

v H100 : Use cases in automotive and other computer vision-related tasks, (]

read performance is needed. ... Even for the best category above, it is desirable that the
single node read performance is to the maximum network performance of :
v If you are looking for best end-to-end training performance, do not ighore I/0 operations for

Storage with
Distributed File system
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DGX SuperPOD

/ Bandwidth : 40 (A100 HDR x 2)
- 80 (H100 NDR x 2) GB/s
DGX 14] 241 85

Use RDMA. ~ Storage Fabric

A100 : Peak 1/0 performance > 16 GB/s (InfiniBand Switch)
H100 : Peak 1/0 performance > 32 GB/s
- 80GB/s

Storage with
Distributed File system
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Performance

DGX SuperPOD

« GPU AMHOJ|AM O|OJE] Cache read hit% S = £ = A4S AESIAA L.
v The key to performance is the ability to read data multlple times.
v The closer the data are cached to the GPU, the faster they can be read.
v Caching data in local RAM provides the best performance for reads. This caching is transparent

once the data are read from the filesystem. However, the size of RAM is limited and less cost
effective than other storage and memory technologies. Local NVMe storage is a more cost-effective
way to provide caching close to the GPUs. 2Z C|A3E x50 2 £t25}= dhH(0f]: NFS It A|AEIS
cachefilesd)0| x|, 2= W ES3 YU A LH0| JFA & £ U= GEHE HMSTh= 212 oHdLiCt.
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Re-readr,

Filesystem Cache n
(RAM, NVMe)
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Use RDMA.

A100 : Peak I/0 performance > 16 GB/s
H100 : Peak 1/0 performance > 32 GB/s
-> 80GB/s
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DGX SuperPOD

/ Bandwidth : 40 (A100 HDR x 2)
- 80 (H100 NDR x 2) GB/s

~ Storage Fabric
(InfiniBand Switch)

Storage with
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Integration with other systems

« E} A|AEHE or Storage?}2| HE Hot2 112{514lA| 2.

v Provide additional connectivity to shared storage between the DGX SuperPOD and
other resources in (out of) the data center.
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Integration with other systems

On-premise
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Cost

« Storagel| 2+ ds, 2F U H|2 z|Hs= 2ol Data Tiering BotS 112{0}4l A 2.
v Storage architecture and desigh must consider the hierarchy of different storage

technologies, either persistent or non-persistent, to balance the needs of
performance, capacity, and cost.
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Cost

Storage with
Distributed File system

Data classification Cost Optimization
Automatic Data Management

Public Cloud

Virtualized

Object Storage
etc.

NVMe U.2 Disk NL-SAS Disk

20243 HY, 2 8IT Innovation XA / © 2023 IBM Corporation



GPUZ AER|X| D2AlSt

1. Performance
v' ML/DLOj| X[Q10]| BN E|X| 5= A EE K| S0 CHe HE 2R

2. Integration with other systems
v OO|H 4, 4, MY 2 22| 2| Z=N|A Arser

3. Cost
v HZSH AELK P89S ST s

O 1 — -

822 1|8

’ o == @)

20243 Y, 2 8IT Innovation ZHEZ A / © 2023 IBM Corporation



IBM
ESS3500




ESS6000 — Al GPUE T & Storage

Controller H/W spec

Dual AMD EPYC Genoa 48C processor
v' AMD EPYC 9454 48-Core Processor

Memory
v’ 768GB or 1.5TB

Host Interface Card x 27|
v" NVIDIA CX7 supported cards:
v' 400Gb single port (IB only) x16 Gen5
v' 200Gb VPI dual port (IB/ETH) x16 Gen5

NVMe Enclosure
roushot. [ 24 or 48 NVMe
v NVMe SSDs (3.84TB, 7.68 TB, 15.36 TB or 30.74TB)
13M 4KB random reads/sec v' NVMe FCM (19TB or 57TBe and 38TB or 114TBe)
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FS Cache 2% > Flash Local Read Only Cache (LROC)

Flash LROC NVMe (&= 7} 78 7t5)
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2 FS Cache % > Flash Cache M5 SFAF Test A1}

Spectrum

» Two consumer grade 200 GB SSDs cache a forty-eight 300 GB 10K SAS disk
Spectrum Scale storage system

LROC - Local Read Only Cache
40
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~ 32,000 IOPS Flash SSD
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~ 5,000 IOPS 10K RPM SAS Drives

-
$))

Operations/sec (thousands)
N
o

b
o

&)

O M
1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151 161 171 181 191 201 211 221 231 241 251 261 271 281 291
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———pRead from LROC ®™===(Client Read Read from Disk

* Initially, with all data coming from the disk storage system, the client reads data from the SAS disks at ~ 5,000 IOPS

» As more data is cached in Flash, client performance increases to 32,000 IOPS while reducing the load on the disk subsystem by more than 95%
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