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Executive Summary 
This reference architecture document outlines the certification of NVIDIA DGX™ systems with Hitachi Content Software for 
File, offering a robust solution for high-performance computing (HPC) and advanced AI workloads. The certification of NVIDIA 
DGX BasePOD™ validates the seamless integration and interoperability between NVIDIA's AI infrastructure and Hitachi's 
scalable file storage system, ensuring optimal performance and reliability.  

Hitachi iQ with NVIDIA DGX H100 systems simplifies enterprise support for advanced AI workloads by providing a flexible 
infrastructure backed by Hitachi Vantara's award-winning services. This solution delivers improved time to value, better 
scalability economics, and the adaptability to meet all AI demands.  

Key highlights include seamless interoperability and compatibility, superior performance and scalability, enhanced AI 
workflows, robust reliability and data integrity, ease of deployment and management, stringent security and compliance, and 
accelerated time to value. 

Leveraging the certified integration of NVIDIA DGX systems with Hitachi Content Software for File, organizations can achieve 
new levels of performance and efficiency in their AI and HPC initiatives. This document serves as a comprehensive reference 
architecture guide for a reliable, high-performance, and scalable solution tailored to modern AI and data-intensive workloads. 
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About This Document 

Introduction 
This document focuses on the reference architecture design and testing for Hitachi iQ with NVIDIA DGX BasePOD, powered 
with Hitachi Content Software for File, Hitachi Vantara’s high performance parallel filesystem. 

Intended Audience 
This document is intended for NVIDIA DGX customers, utilizing the NVIDIA DGX H100 platform for GPU accelerated AI 
workloads. This technical paper assumes that you are already familiar with GPU-accelerated server products, general storage 
concepts, and common IT storage practices.       

Document Revisions  

Revision Number Date Details 

v1.0 July 2024 Initial release 
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Understanding AI Pipelines and Challenges  

Through an iterative process ranging from information collection to final deployment, AI learning systems continuously collect 
and process new information, using it to accelerate insights and optimize results.  

These learning systems implement a complex set of tasks that make up the AI pipeline. Each of these stages in the AI pipeline 
rely on the complex algorithms that have been specially designed to leverage the computational power of GPUs. Supporting 
these GPUs is a set of highly sophisticated infrastructure solutions that are especially tuned to ensure that the GPU can 
operate at peak efficiency. This includes high-speed networks and highly parallelized storage systems.       

 

 

 
Figure 1: Example of a typical Generative AI Pipeline 

Key challenges enterprise customers face when implementing and utilizing these AI solutions include solution complexity, 
infrastructure challenges, data security, and optimizing compute resources like the NVIDIA DGX H100 system for the highest 
performance possible. The following Hitachi Vantara solution helps organizations address the challenges of productivity, 
performance, compliance, and provides seamless integration with NVIDIA DGX H100.       
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Solution Overview  

Unlike conventional AI offerings, Hitachi iQ, which is Hitachi Vantara’s AI portfolio, transcends basic integration and storage 
capabilities by layering industry-specific AI outcomes within the AI solution. This approach ensures that outcomes are finely 
tuned to the unique needs and objectives of each organization. 

Hitachi iQ provides unified access to data, irrespective of where it resides, while ensuring explainability, lineage, data 
accuracy, security, and traceability at any given point for mission-critical solutions. By creating these optimized AI deployments 
with end-to-end software-defined AI and data analytics capabilities, Hitachi iQ can streamline the development and 
deployment of production-grade AI applications from pilot to production.  

At the heart of Hitachi iQ is the data platform, Hitachi Content Software for File, a highly scalable, parallel file system designed 
to work seamlessly with Hitachi Vantara's object storage portfolio. Content Software for File, being a software-defined solution 
has been designed to be deployed on-premises, in the cloud, or in a hybrid cloud environment, supporting a variety of high-
performance applications and workflows including AI, ML, and traditional analytics. With the capability to support over 10 
Exabytes, a single cluster can meet the extensive data requirements of any modern organization’s data platform needs. 

With the Hitachi iQ portfolio, customers will benefit from flexible infrastructure that has been specifically engineered to provide 
the highest performing AI platform, while simplifying the enterprise AI journey, leading to improved time to value, better 
economics at scale, and the flexibility required to scale to meet the demands of the enterprise AI workload, regardless of the 
size. All while being backed by Hitachi Vantara’s award-winning support and services organizations.   

Key Highlights 

Interoperability and Compatibility 
The NVIDIA DGX BasePOD certification ensures that NVIDIA DGX systems and Hitachi Content Software for File work 
together seamlessly, providing a unified and efficient solution for GPU-intensive applications. Rigorous testing has confirmed 
compatibility, making smooth deployment and operation far easier within diverse IT environments. 

Performance and Scalability 
The combined solution leverages the powerful processing capabilities of NVIDIA DGX with the scalable storage architecture of 
Hitachi Content Software for File, catering to the growing demands of AI and machine learning workloads. Optimized 
performance ensures faster data processing, reduced latency, and enhanced throughput, facilitating quicker insights and 
decision-making.  

Enhanced AI and HPC Workflows 
Hitachi Content Software for File's high-performance file storage paired with NVIDIA DGX systems enables efficient 
management and processing of large datasets. This integration supports advanced AI workflows, including training, inference, 
and data analytics, enhancing productivity and innovation.       

Reliability and Data Integrity 
Hitachi’s robust Content Software for File platforms ensure data integrity and reliability, crucial for mission-critical AI 
applications. The certified architecture provides enterprise-grade reliability, minimizing downtime and ensuring continuous 
operations. 

Ease of Deployment and Management 
The reference architecture offers detailed guidelines for deployment, ensuring a straightforward setup process. Simplified 
management and monitoring tools enable efficient oversight and maintenance of the integrated solution. 

Security and Compliance       
The solution adheres to stringent security protocols, ensuring data protection and compliance with industry standards.       
 

Accelerated Time to Value 

The reference architecture creates the foundation for an enterprise AI strategy and is validated to meet the most demanding 
workloads, simplifying the deployment by avoiding the typical trial-and-error implementation cycle.  
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The data pipeline for these workloads requires significant computational power dependent on the network and storage 
technology supporting it. Hitachi iQ offers high-bandwidth, non-blocking network connectivity between compute and storage, 
improving GPU utilization by up to 20x. Using an end-to-end non-blocking NVIDIA Quantum-2 400 Gb/s InfiniBand 
infrastructure, Hitachi iQ ensures these high-demand workloads are fulfilled in an accelerated manner.       

This guide also provides guidance for fast deployment and scaling to meet increased demands, ensuring the fastest time to 
insight for data scientists and developers. All platform components are pre-validated and integrated for quick on-site 
installation.  
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Hitachi Content Software for File Architecture 

Hitachi Content Software for File Architecture 
Hitachi Content Software for File’s unique architecture is different from legacy storage systems, storage appliances, and 
hypervisor-based software-defined storage solutions as it not only overcomes traditional storage scaling and file sharing 
limitations but also allows unified file access via POSIX, NFS, SMB, S3 and NVIDIA GPUDirect® Storage. Hitachi Content 
Software for File provides a rich enterprise feature set, including local snapshot and remote snapshot offload, automated 
tiering, dynamic rebalancing, backup, filesystem encryption, authentication integration, quotas, and much more.       

Hitachi Content Software for File Benefits:       
● Meets performance across all IO profiles – ideal for mixed workloads, including heavy metadata operations 
● Scalable capacity – start as small as 207TB and scale to hundreds of petabytes in a single namespace  
● Strong security – keep data safe from threat or rogue actors with both software and hardware encryption  
● Hybrid Cloud – burst to all the major cloud providers for compute agility or run natively in the cloud  
● Backup – offload backups straight to HCP, HCP Cloud Scale or public cloud for long term retention  
● Best economics – combine flash and disk for best cost at scale 

What sets Hitachi iQ apart is Hitachi Content Software for File, a fully distributed parallel file system that delivers the highest 
performance file services by leveraging NVMe flash. Also included is integrated tiering that seamlessly expands the 
namespace to and from hard disk drive (HDD) object storage, without the need for special data migration software or complex 
scripts; all data resides in a single namespace for easy access and management.  

Hardware Capabilities 

A single file system can support billions of directories and trillions of files, delivering a scalability model more akin to object 
stores than NAS systems, and directories scale with no loss in performance. Hitachi Content Software for File supports up to 
1024 files systems, and up to 24,000 snapshots in a single cluster.  

● Hitachi Content Software for File Limitations: 
● 6.4 trillion files or directories  
● 14 Exabytes managed capacity in the global namespace  
● 6.4 billion files in a directory  
● 4 petabytes for a single file 

● Hitachi Content Software for File Supported Networking Technologies: 
● NVIDIA Quantum InfiniBand – NVIDIA Quantum-2 400Gb/s (NDR), NVIDIA Quantum-2 NDR200, HDR, and EDR 
● NVIDIA Spectrum Ethernet – 100Gb, 200Gb, and 400Gb 

Note: This architecture uses specific vendors that are required to achieve performance SLAs. However, multiple vendors offer 
a range of products that support Ethernet at varying speeds, including 100Gb, 200Gb, and 400Gb, catering to different 
network infrastructure needs and requirements. Reach out to a Hitachi Vantara technical sales specialist Hitachi Vantara 
Contact to discuss what products suit your needs. 

Software Capabilities 

Point-and-click simplicity allows users to rapidly provision new storage; create and expand file systems within a global 
namespace, establish tiering policy, data protection, encryption, authentication, permissions, NFS, SMB and S3 configuration, 
read-only or read-write snapshots, snapshot-to-objects, and quality of service policies, as well as monitor overall system 
health. Detailed event logging provides users the ability to view system events and status over time or drill down into event 
details with point-in-time precision via the time-series graphing function. 

Hitachi Content Software for File has a built-in, policy-based automated data management feature, that transparently moves 
data across storage types according to the data temperature. Hitachi Content Software for File supports moving data from the 
NVMe flash storage tier to HCP and HCP Cloud Scale or cloud-based object storage. Snapshots can be saved to lower-cost 
cold storage such HCP and HCP Cloud Scale object storage. 

https://www.hitachivantara.com/en-in/company/contact.html
https://www.hitachivantara.com/en-in/company/contact.html
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Hitachi Content Software for File supports user-definable snapshots for routine data protection including backup. For example, 
snapshots can be used to back up files locally on the flash tier as well as making copies to cloud storage tiers for backup or 
disaster recovery.  

The following protocols are supported by the solution: 

● POSIX Compliant Client 
● NVIDIA GPUDirect Storage (GDS)       
● NFS (Network File System) v3 and v4.1 
● SMB (Server Message Block) v2 and v3 
● S3 (Simple Storage Service) 
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NVIDIA Architecture 

NVIDIA DGX H100 System 
NVIDIA DGX H100 drives business innovation and optimization as part of the NVIDIA DGX platform. Powered by the 
groundbreaking NVIDIA H100 Tensor Core GPU, the NVIDIA DGX H100 is engineered to maximize AI throughput, offering 
enterprises a refined, systemized, and scalable platform for breakthroughs in natural language processing, recommender 
systems, data analytics, and more. Available on-premises and through various access and deployment options, NVIDIA DGX 
H100 delivers the performance required for enterprises to tackle their most significant AI challenges. 

NVIDIA AI Enterprise  
NVIDIA AI Enterprise is an end-to-end, cloud-native software platform that accelerates data science pipelines and streamlines 
development and deployment of production-grade co-pilots and other generative AI applications. Easy-to-use microservices 
provide optimized model performance with enterprise-grade security, support, and stability to ensure a smooth transition from 
prototype to production for enterprises that run their businesses on AI. 

NVIDIA Base Command Manager 
NVIDIA Base Command™ Manager provides rapid deployment and comprehensive management for diverse AI and high-
performance computing (HPC) clusters, whether at the edge, in data centers, or in multi- and hybrid-cloud environments.  

Base Command Manager automates the provisioning and administration of clusters from a few nodes to hundreds of 
thousands, supports systems with NVIDIA GPU acceleration and other configurations, and enables orchestration through 
Kubernetes.       

NVIDIA GPU Direct Storage 
NVIDIA GPU Direct Storage offers the following capabilities: 

● Direct Memory Access (DMA) Engine: DMA capabilities allow for direct communication between GPU memory and 
storage devices, bypassing the need to copy data through system memory. This reduces latency and enhances overall 
system performance. 

● RDMA Capabilities: GPUDirect Storage utilizes remote direct memory access (RDMA) technology to efficiently access data 
stored in remote memory locations without involving the CPU, enabling data transfer between GPUs and storage devices 
across the network. 

● NVIDIA Kernel Extensions and Drivers: These extensions and drivers facilitate the integration of GPUDirect Storage, 
enabling efficient data transfer paths between storage and GPU memory. 
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Hitachi Content Software for File with NVIDIA DGX 

Hitachi Content Software for File paired with NVIDIA DGX systems delivers extreme performance, scalability, and ease of use. 
This combination ensures computational jobs are completed faster and more efficiently by keeping GPUs saturated with data, 
maximizing their utilization. With scalability supporting the workload required to meet the AI demand, customers can easily 
expand their computational capacity without compromising performance.       

Hitachi's integration with NVIDIA DGX is user-friendly, allowing for quick deployment and minimal setup time. Hitachi Content 
Software for File supports NVIDIA GPU Direct capability, enhancing acceleration for data-intensive tasks. Additionally, it offers 
tiering to object storage with Hitachi Content Platform (HCP) for efficient data management, optimizing the entire data lifecycle. 
The synergy between Hitachi Content Software for File and NVIDIA DGX ensures top-tier AI performance and scalability.  

Hitachi Content Software for File Architecture 
The Hitachi iQ with NVIDIA DGX H100 solution includes the following: 

● Fully redundant hardware and network connectivity
● High-performance NVIDIA Quantum-2 400Gb/s (NDR) InfiniBand and NVIDIA Quantum-2 NDR200 connectivity between all

components using IPoIB

Figure 2: Hitachi iQ with NVIDIA DGX H100 Reference Architecture Network Diagram 

https://docs.nvidia.com/networking/display/mlnxofedv461000/ip+over+infiniband+(ipoib)
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The NVIDIA DGX BasePOD best practices provide a network comprised of multiple fabrics responsible for: 

● Fully redundant hardware and network connectivity 
● High-performance NVIDIA Quantum-2 400Gb/s (NDR) InfiniBand and NVIDIA Quantum-2 NDR200 connectivity between all 

components using IPoIB       
● Redundant storage fabric with Hitachi Content Software for File using InfiniBand NVIDIA Quantum-2 400Gb/s (NDR) 
● GPU-to-GPU compute fabric using NVIDIA Quantum-2 400Gb/s InfiniBand (NDR) 
● Redundant compute storage fabric using NVIDIA Quantum-2 NDR200 InfiniBand       
● Redundant In-Band management connectivity through NVIDIA Spectrum Ethernet switch using 100GbE or 200GbE       
● Out-of-band management connectivity through ethernet switch using 1GbE and 10GbE 
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Network Overview 

The following four networks must be configured for this solution: 

● Compute Fabric (ibnet1): NVIDIA Quantum-2 InfiniBand network for internode GPU communication, connecting all NVIDIA 
DGX servers through NVIDIA Quantum-2 400Gb/s (NDR). 

● Storage Fabric (ibnet2): NVIDIA Quantum-2 InfiniBand network connecting NVIDIA DGX servers and Hitachi Content 
Software for File storage through NVIDIA Quantum-2 400Gb/s (NDR) and NVIDIA Quantum-2 NDR200. 

● In-Band Network (internal net): NVIDIA Spectrum Ethernet network used exclusively within the cluster for in-band 
management and communication to external resources (applications, developers, and internet).       

● Out-of-Band Management Network (ipminet): Network for out-of-band management, connecting BMC/iLO ports. 

NVIDIA DGX H100 Diagrams 
The following figure shows the rear view and the network ports available on the NVIDIA DGX H100 system:  

 
Figure 3: NVIDIA DGX H100 connections detailed view 
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Network Connections 
NVIDIA DGX H100  

Device: NVIDIA DGX H100 

Port PCI 
Bus 

Port 
Designation 

Default 
RDM

A 

CP
U 

for 
NU
MA 

Netwo
rk 

Adapt
er 

Type 

Port 
Spe
ed 

Connection 
Type 

Switch 
Connecti

on 
Switch Label 

and Port Details 

OSFP1P
1 

dc:0
0.0 ibp220s0 mlx5_

11 1 IB 400 GPU 
(Compute) QM9700 GPU_Compute_SW-B 

Port-IB1/1/1 

OSFP1P
2 

9a:0
0.0 ibp154s0 mlx5_

6 1 IB 400 GPU 
(Compute) QM9700 GPU_Compute_SW-B 

Port-IB1/1/2 

OSFP2P
1 

ce:0
0.0 ibp206s0 mlx5_

10 1 IB 400 GPU 
(Compute) QM9700 GPU_Compute_SW-B 

Port-IB1/2/1 

OSFP2P
2 

c0:0
0.0 ibp192s0 mlx5_

9 1 IB 400 GPU 
(Compute) QM9700 GPU_Compute_SW-B 

Port-IB1/2/2 

OSFP3P
1 

4f:00
.0 ibp79s0 mlx5_

4 0 IB 400 GPU 
(Compute) QM9700 GPU_Compute_SW-A 

Port-IB1/1/1 

OSFP3P
2 

40:0
0.0 ibp64s0 mlx5_

3 0 IB 400 GPU 
(Compute) QM9700 GPU_Compute_SW-A 

Port-IB1/1/2 

OSFP4P
1 

5e:0
0.0 ibp94s0 mlx5_

5 0 IB 400 GPU 
(Compute) QM9700 GPU_Compute_SW-A 

Port-IB1/2/1 

OSFP4P
2 

18:0
0.0 ibp24s0 mlx5_

0 0 IB 400 GPU 
(Compute) QM9700 GPU_Compute_SW-A 

Port-IB1/2/2 

Slot1 P1 aa:0
0.0 ibp170s0f0 mlx5_

7 1 IB 400 Storage QM9700 Storage IB-SW-2 
Port-IB1/7/1 

Slot1 P2 aa:0
0.1 

enp170s0f1
np1 

mlx5_
8 1 ETH 200 Storage 

(no use in IB)  SN4600 Storage_InBMgmt_S
W-i 

Slot2 P1 29:0
0.0 ibp41s0f0 mlx5_

1 0 IB 400 Storage QM9700 Storage IB-SW-1 
Port-IB1/7/1 

Slot2 P2 29:0
0.1 

enp41s0f1n
p1 

mlx5_
2 0 ETH 200 Storage 

(no use in IB)  SN4600 Storage_InBMgmt_S
W-ii 

Slot3 P1 22:0
0.0 ens6f0 irdma

0 1 ETH 100 In-Band 
Management SN4600 

Storage_InBMgmt_S
W-I 

Port-swp1 

Slot3 P2 22:0
0.1 ens6f1 irdma

1 1     
Object 

Storage 
(Optional) 

    

On-
board 

0b:0
0.0 eno3   0 ETH 10 OS 

Management SN2201 
SN2201_Core_OOB_

SW 
Port-swp1 

On-
board   BMC     ETH 1 BMC 

Management SN2201 
SN2201_Core_OOB_

SW 
Port-swp2 

Note: An IPMI subnet route must be advertised to be the in-band network so that the BCM can control hosts using the IPMI 
network.   
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Key Solution Components 

The following tables list the key components of this solution. The versions in the tables might be updated over time. Consult 
your Hitachi technical representative to verify the most current information. 

Storage Configuration  
Hitachi Content Software for File Storage Cluster Hardware Details  

Hitachi Content Software for File Storage Cluster Node Details 

Category Details 

Server Model Hitachi Software Content for File 36116 Storage Node 

Processor 1 x AMD EPYC 9534 64-Core Processor 

Boot Drive 1 x SAMSUNG 960GB MZ1L2960HCJR-00A07; FW version GDC7502Q 

Operating System Rocky Linux 8.8 (Green Obsidian) 

Number of Storage Nodes 
(Backends) 8 

Number of Storage NVMe 
SSD Drive 15 x 3.84TB Per Node 

NVMe SSD Type KIOXIA KCM7XRJE3T84 

NVMe SSD Firmware Version 1TETE102 

Network Interface Card (NIC) 
Type 

NVIDIA Quantum-2 400Gb/s (NDR) IB, Single Port, Mellanox Technologies MT2910 
Family [ConnectX-7], PCIe 5.0 x16 

NVIDIA ConnectX-7 Adapter 
Card Part Number MCX75310AAS-NEAT 

NVIDIA ConnectX-7 Adapter 
Card Firmware 28.39.2048 

OSFP Transceiver Part 
Number and Firmware PN: MMA4Z00-NS400, FW: v47.181.24 

Number of NIC Per Node 
Used 2 

Memory Used Per Node 768GB Per Node, 64GB x 12 DIMM (12 out of 24 slots populated) 

Server BIOS Revision 1.6b; Build Time 01/25/2024 

Server IPMI Revision 01.02.23; Build Time 03/05/2024 

 

Hitachi Content Software for File Storage Cluster Software Details 

Hitachi Content Software for File Storage Cluster Software Details 

Category Details 

Hitachi Content Software for 
File Software Release v4.2.10.30-hcsf 

OS Rocky 8.8 

NVIDIA OFED Version       23.10-0.5.5.0 
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Total Number of Drives Used 
Per Node 15 

8-Node Storage RAW Capacity 461 TB 

Data Network Config 2x ConnectX-7 in 400 Gb/s InfiniBand (NDR) used in High-Availability mode (HA-mode) 
to configure the storage cluster data networking       

Cluster Network Deployment 
Type 400 Gb/s InfiniBand (NDR) 

MTU in all Data NICs 4092 

 

Compute Configuration 
For reference, see: NVIDIA DGX H100         

  
Filesystem Mount Details 

Hitachi Content Software for File filesystems were mounted on clients (NVIDIA DGX H100) using the stateless client feature 
with multiple physical network devices to enhance performance in a High Availability (HA) configuration. HA mode is selected 
according to NUMA balancing on all clients. In this setup, NUMA-0 InfiniBand adapters are connected to one switch, and 
NUMA-1 InfiniBand adapters are connected to a different switch. 

Clients Filesystem Mount 

Client PCIe 
slot 

BUS 
Addres

s 
Interface Devic

es 
RDM

A 
NUM

A 
Connecte

d To 
SW 
Port 

Storage 
Switch 

NVIDIA DGX H100 
#1 

Slot2 
P2 29:00.0 ibp41s0f0 HCA-2 mlx5_

1 0 <<< ---- 
>>> 

IB1/7/
1  

Storage_IB_S
W-1 

Slot1 
P2 aa:00.0 ibp170s0f

0 
HCA-

10 
mlx5_

7 1 <<< ---- 
>>> 

IB1/7/
1  

Storage_IB_S
W-2 

Mount Command 
mount -t wekafs -o num_cores=19 -o net:ha=ibp41s0f0 -o net:ha=ibp170s0f0 192.168.100.20, 
192.168.100.24,192.168.200.24,192.168.100.25/hcsffs -o mgmt_ip=192.168.100.32+192.168.200.32 /mnt/hcsf 

Refer to Hitachi Content Software for File User Guide for mount parameter guidance. 

Management Configuration       
Management Servers 

Management Servers 

Category Details 

Server Model HA810 G3 

Processor CPU: INT Xeon- G 5418Y CPU (185W, 24C, 2.0GHz) 

Operating System (OS) RHEL 9.2 

Kubernetes Kubernetes: 1.27 

Number of Clients 5 

Drive 1 × 6.4 TB NVMe 

NVIDIA MT28908 Family [ConnectX-6] 
Adapter Type and Part Number       

NVIDIA ConnectX-6 InfiniBand HDR/Ethernet 200Gb 2-port QSFP56 PCIe4 
x16 MCX653106A-HDAT Adapter  

https://resources.nvidia.com/en-us-dgx-systems/ai-enterprise-dgx
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NVIDIA ConnectX-6 Dx NIC Firmware       28.39.2048 

Number of IB NIC Per Client Used 
2 × IB HDR 200 Gb 2p QSFP56, 1 × 10/25 GbE 
2p QSFP28 

Speed Set on ConnectX-6 Dx Adapter HDR 

Memory RAM: 512 GB 

MTU 1500 

 

NVIDIA Quantum-2 QM9700 InfiniBand Switch Details – Compute and Storage Fabrics 

NVIDIA Quantum-2 QM9700 Series datasheet 

NVIDIA Quantum-2 QM9700 InfiniBand Switch Details – Compute and Storage Fabrics 

Category Details 

Performance  400Gb/s per port 

Switch radix  64 400Gb/s non-blocking ports with aggregate data throughput up to 51.2Tb/s 

Connectors and cabling  32 octal small form-factor pluggable (OSFP) connectors; passive or copper or 
active fiber cable; optical module 

Power supply  

1+1 redundant and hot-swappable power 
Input range: 200–240Vac; US min: 2 phases of 
100–110v—in total, at least 208v 
80 Gold+ and ENERGY STAR certified 

Cooling  
Front-to-rear or rear-to-front 
Cooling option: 6+1 hot-swappable fan unit 

 Management ports  
1x USB 3.0 x1 
1x USB for I2C channel 1x RJ45 
1x RJ45 
1x RJ45 (UART)  

CPU x86 Coffee Lake i3  

System memory  Single 8GB, 2,666 mega transfers per second (MT/s), DDR4 SO-DIMM  

Storage M.2 SSD SATA 16GB 2242 FF 

Software MLNX-OS 

System weight 14.5kg 

System dimensions 
Height: 1.7in (43.6 mm) 
Width: 17.0in (438 mm) 
Depth: 26.0in (660.4 mm) 

Rack mount 1U rack mount 

Environmental conditions 

Temperature: 
• Operational: 

Forward air flow: 0–35°C 
Reverse air flow: 0–40°C 
Non-operational: -40–70°C 
 

• Humidity: 
Operating 10–85% non-condensing 
Non-operating 10–90% non-condensing 
 

https://nvdam.widen.net/s/k8sqcr6gzb/infiniband-quantum-2-qm9700-series-datasheet-us-nvidia-1751454-r8-web
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• Altitude: 
Up to 3,050m 

EMC (emissions) CE, FCC, VCCI, ICES, and RCM 

Product safety/compliant/certified RoHS, CB, cTUVus, CE, and CU 

Warranty One year 

 

In-Band Management Network 

In-Band Management Network 

Category Details 

Switch NVIDIA Spectrum SN4600 2RU 200GbE Ethernet switch for In-Band 
Management 

Number of Switches 2 

Number of Ports 64 

OS Cumulus Linux v5.5.1 

MTU 9216 

 

Out-of-Band Management Network 

Out-of-Band Management Network 

Category Details 

Switch 1 x NVIDIA Spectrum SN2201 1 Gb/s Ethernet switch for OOB management 

Number of Switches 1 

Number of Ports 48 

OS Cumulus Linux v5.5.1 

MTU 1500 
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Validation Results 

This section summarizes the key lab verification tests performed on the Hitachi iQ solution outlined in this reference 
architecture. The findings of the integration tests are as follows: 

 

 

 

 
Validation Findings  

● Hitachi Content Software for File meets the performance requirements for NVIDIA DGX BasePOD certification.       
● The solution does not introduce any Single Points of Failure (SPOF) within the network fabric or compute resources. 
 

Hitachi Performance Comparison 

Performance Characteristic NVIDIA Recommendation (GBps) Hitachi Results (GBps) 

Single-node read 40 60 

Single-node write 20 60 

Hitachi Content Software for File Performance 

Workload Type Peak Performance 

Sequential read performance 745 GB/s 

Sequential write performance 257 GB/s 

Random 4kB read performance 26.2 MIOPS 

Random 4kB write performance 6.16 MIOPS 

4kB read latency 112µs 

4kB write latency 78µs 
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Hitachi Content Platform 
Hitachi iQ provides additional benefits by connecting Hitachi Content Software for File with Hitachi Content Platform (HCP) 
object storage for data management, protection, and governance capabilities. Hitachi Content Software for File and HCP are a 
tightly coupled solution stack that delivers an appliance-like experience with a single, unified namespace across NVMe and 
object storage for ‘always hot’ access to data. The distributed storage design ensures that there are no hotspots in the storage 
cluster and delivers exabyte scale at 80+ GBs/sec to each GPU in the client layer.  

Automated tiering expands the Hitachi Content Software for File namespace from fast flash to economical hard disk storage 
via on-premises or hybrid cloud object storage to optimize scalability and cost. This distributed design also eliminates the 
bottlenecks of traditional data protection.  

Data protection and business continuity are designed into the solution with logical snapshots, data protection levels, erasure 
coding and remote replication. HCP brings built-in ransomware protection in the form of immutability, versioning, and 
encryption. HCP also addresses data governance requirements with robust retention, destruction, authenticity, access 
controls, and auditing capabilities. 

 

Hitachi Content Software for File integration with Hitachi Content Platform (HCP) 

 
    Figure 4: Hitachi Content Software for File integration with Hitachi Content Platform (HCP) 
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Conclusion 

Hitachi Content Software for File achieving NVIDIA DGX BasePOD certification represents a significant milestone in the 
advancement of high-performance computing and AI-driven solutions. This integrated reference architecture combines the 
unparalleled computational power of NVIDIA DGX systems with the scalable and efficient storage capabilities of Hitachi 
Content Software for File, offering a comprehensive solution that addresses the complexities of modern AI and HPC 
workloads.       
 

The rigorous testing and validation process ensures that this integrated solution delivers seamless interoperability, optimal 
performance, and enterprise-grade reliability. Organizations can confidently deploy this architecture, knowing it will provide the 
necessary computational power and data management capabilities to accelerate AI and machine learning initiatives, 
streamline workflows, and enhance overall productivity. 
 

Key benefits of this certified reference architecture include: 

● Enhanced performance and scalability for demanding AI and HPC applications. 
● Reliable and secure data management, ensuring data integrity and compliance. 
● Simplified deployment and management, reducing operational complexities. 
● Comprehensive support for advanced AI workflows, driving innovation and insights. 
 
By adopting this certified solution, organizations can effectively harness the power of AI and HPC, transforming data into 
actionable insights and achieving strategic objectives with greater efficiency. This reference architecture serves as a 
foundational guide, providing the necessary tools and best practices to leverage the combined strengths of NVIDIA DGX 
systems and Hitachi Content Software for File, ultimately driving success in the era of data-driven decision-making. 
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Notices and Disclaimer 

© 2024 Hitachi Vantara LLC. All rights reserved. 

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including 
photocopying and recording, or stored in a database or retrieval system for commercial purposes without the express written 
permission of Hitachi, Ltd., or Hitachi Vantara (collectively, “Hitachi”). Licensee may make copies of the Materials provided that 
any such copy is: (i) created as an essential step in utilization of the Software as licensed and is used in no other manner; or 
(ii) used for archival purposes. Licensee may not make any other copies of the Materials. "Materials" mean text, data, 
photographs, graphics, audio, video and documents.

Hitachi reserves the right to make changes to this Material at any time without notice and assumes no responsibility for its use. 
The Materials contain the most current information available at the time of publication. 

Notice: 

Hitachi products and services can be ordered only under the terms and conditions of the applicable Hitachi agreements. 
The use of Hitachi products is governed by the terms of your agreements with Hitachi Vantara. 

By using Hitachi Vantara software, you agree that you are responsible for: 

Acquiring the relevant consents as may be required under local privacy laws or otherwise from authorized employees and 
other individuals to access relevant data; and 

Verifying that data continues to be held, retrieved, deleted, or otherwise processed in accordance with relevant laws. 

Notice on Export Controls. 

The technical data and technology inherent in this Document may be subject to U.S. export control laws, including the U.S. 
Export Administration Act and its associated regulations, and may be subject to export or import regulations in other countries. 
Reader agrees to comply strictly with all such regulations and acknowledges that Reader has the responsibility to obtain 
licenses to export, re-export, or import the Document and any Compliant Products. 

Export Controls. 

Licensee will comply fully with all applicable export laws and regulations of the United States and other countries, and 
Licensee shall not export, or allow the export or re-export of, the Software, API, or Materials in violation of any such laws or 
regulations.  
By downloading or using the Software, API, or Materials, Licensee agrees to the foregoing and represents and warrants that 
Licensee is not located in, under the control of, or a national or resident of any embargoed or restricted country. 

Hitachi is a registered trademark of Hitachi, Ltd., In the United States and other countries. 

AIX, AS/400e, DB2, Domino, DS6000, DS8000, Enterprise Storage Server, eServer, FICON, Flash Copy, IBM, Lotus, MVS, 
OS/390, PowerPC, RS6000, S/390, System z9, System z10, Tivoli, z/OS, z9, z10, z13, z/VM, BCPii™ and z/VSE are 
registered trademarks or trademarks of International Business Machines Corporation. 

Active Directory, ActiveX, Bing, Excel, Hyper-V, Internet Explorer, the Internet Explorer logo, Microsoft, the Microsoft 
Corporate Logo, MS-DOS, Outlook, PowerPoint, SharePoint, Silverlight, SmartScreen, SQL Server, Visual Basic, Visual C++, 
Visual Studio, Windows, the Windows logo, Windows Azure, Windows PowerShell, Windows Server, the Windows start button, 
and Windows Vista are registered trademarks or trademarks of Microsoft Corporation. Microsoft product screen shots are 
reprinted with permission from Microsoft Corporation. 

All other trademarks, service marks, and company names in this document or web site are properties of their 
respective owners. 

Send any comments about this document to GPSE-Docs-Feedback@hitachivantara.com. Include the document title, the revision level, and 
refer to specific sections and paragraphs whenever possible. All comments become the property of Hitachi Vantara Corporation. Thank you. 

MK-SL-301-00
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