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Overview

HPE Cray Supercomputing User Services Software

HPE Cray Supercomputing User Services Software (HPE Cray SC USS), launched in July 2024, is designed to enhance the user
experience for high-performance computing. HPE Cray SC USS integrates advanced features tailored for supercomputing
applications, offering optimized performance, security, and manageability for large-scale parallel processing tasks. It leverages a
unigue blend of software technologies to facilitate efficient resource management, workload scheduling and seamless data access
distributed systems. In addition to functionalities and performance optimization features to help users get the most out of their
HPE Cray supercomputers, HPE Cray SC USS simultaneously establishes a foundation to help users run their Al workloads on the
supercomputing infrastructure with features that enable containerization, virtualization, and advanced workload management.
Looking forward, HPE Cray SC User Services Software will introduce evolved features to facilitate complex integrated HPC and Al
workflows.

HPE Cray Supercomputing User Services Software provides the foundation across HPC managed nodes (compute and user
services node) to unlock the many diverse workflows required by HPC users; be it application compilation, scheduling batch jobs,
or emergent workflows that require container orchestration. With the understanding that customers can and will modify managed
nodes for their own use cases, HPE Cray SC USS will seek at a minimum to remove any friction or impediments to administrators
and users’ operation of managed nodes. The software offered by HPE Cray SC USS will optimize the usage of managed nodes
due fo its extensibility and integration with the wider HPE system management and monitoring ecosystem.

HPE Cray Supercomputing User Services Software provides more choice for customers by allowing the use of standard Linux
distributions (RHEL or SLES with HPE Cray SC USS 1.1) and enhancing it with various modules, libraries, and other software that
users require for complex applications and workflows. It is available for HPE Cray EX systems, HPE Cray XD and HPE ProLiant
high- performance computing systems.
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HPE Cray Supercomputing User Services Software

Key features
e High-Performance and Scalability:

— HPE Cray SC USS leverages the full capabilities of HPE Cray hardware, software and other third party and open-
source software to deliver superior performance and scalability, supporting large-scale parallel processing across
thousands of nodes.

® Optimized resource management:

— Advanced resource management tools ensure efficient allocation and utilization of computational resources,
enhancing throughput and minimizing idle times.

e Advanced I/O and networking:

— USS supports high-speed networking including HPE Cray Slingshot and optfimizes I/O operations for handling large
data intensive applications efficiently.

® Resilience and Reliability:

— Features for fault tolerance and automatic recovery ensure high availability and consistent operation, minimizing
downtime and maintaining system stability.
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® Energy efficiency:

— Dynamic power management features opfimize energy consumption, balancing performance with cost savings and
environmental sustainability.

e Support for diverse workloads:
— HPE Cray SC USS provides tools and functionalities to manage a wide array of workloads from scientific computing
to Al and machine learning, providing flexibility for various applications.

Specific Functionalities:
® Job Scheduling and Management:

— Integration with job schedulers like Slurm and PBS Pro allows for sophisticated scheduling, resource allocation, and
job prioritization, ensuring efficient job management.

e Performance Monitoring and Tuning:

— Tools for performance monitoring and analysis help identify bottlenecks and optimize application and system
performance, including specialized NUMA tools and performance extensions.

e Data Virtualization and File Systems:
—  Support for high-performance file systems like Lustre and Data Virtualization Service (DVS) simplifies data
management and enhances access across the HPC environment.
e Container Support:
— HPE Cray SC USS supports container technologies, enabling easy deployment, scalability, and management of
containerized applications, which is crucial for HPC and Al workflows.
e Power Management Tools:

— Features like turbo boost limiting and other power management tools such as pm_counters help control energy
usage, contributing to operational efficiency and sustainability.

The HPE Cray SC User Services Software is a cornerstone of HPE Cray supercomputing solutions, designed to meet the rigorous
demands of evolving workloads at the convergence of high-performance computing and artificial intelligence. By combining
advanced resource management, superior performance, energy efficiency and robust security, HPE Cray SC USS empowers
organizations to achieve significant scientific and engineering breakthroughs. Its ability to handle diverse workloads and its
integrated, high-performance features make it an essential platform for cutting-edge HPC and Al applications.
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Supported OS
HPE Cray Supercomputing User Services Software support for multiple operating systems including Red Hat Enterprise Linux and
SUSE Linux Enterprise Server, offers significant flexibility and compatibility to allow organizations to optimize their HPC
environments according to their specific needs, whether they prioritize performance, cost-efficiency, user preference, or compatibility
with existing applications. Each supported operating system benefits from its own security patches and updates. HPE Cray SC USS
compatibility ensures that these updates can be applied without disrupting workload and system operations. By integrating
seamlessly with multiple operating systems, HPE Cray Supercomputing User Services Software enhances the manageability and
reliability of HPC infrastructures, facilitating advanced computational research and data processing tasks.
Supported operating systems with HPE Cray Supercomputing User Services Software:
e Red Hat Enterprise Linux
— Versions: RHEL 9.4
— Features: RHEL is known for its stability, security, and long-term support, making it a preferred choice for enterprise
and HPC environments.
e SUSE Linux Enterprise Server (SLES)
— Versions: SLES 15 SP5
— Features: SLES offers excellent performance, reliability, and scalability, which are critical for HPC workloads.

File system capabilities

The HPE Cray Supercomputing User Services Software is designed to optimize the extensive computational resources of HPE Cray
supercomputers. One of the critical components of HPE Cray SC USS is its file systems capabilities, which are pivotal for ensuring
efficient data management, storage performance, and scalability required in HPC environments.

Key file system capabilities include:

e Data Virtualization Service:

The Data Virtualization Service (DVS) included with HPE Cray Supercomputing User Services Software provides a high-
performance scalable file system solution tailored for large-scale high-performance computing environments. DVS enables
efficient and seamless access to remote POSIX file systems across compute nodes, allowing applications to read and write data
as if it were stored locally. The architecture minimizes bottlenecks associated with data I/O operations, ensuring consistent and
reliable data throughput even under heavy workloads. DVS supports advanced features such as data stripping and caching,
which further optimize performance by balancing load and reducing access times.

By providing unified data access, performance optimization, seamless integration and robust security, it ensures that
researchers and IT administrators can efficiently manage and utilize large data sets. This, in turn, accelerates scientific discovery
and innovation, making HPE Cray systems a powerful tool for high-performance computing applications.

Key features and benefits include:

e Unified Data Access:

— DVS creates an abstract layer over disparate data sources allowing users to access and query data without needing to
know where it is physically located. It simplifies the complexities of managing data spread across various storage
systems. Users and applications can interact with data through a single unified interface, reducing the need for manual
data integration efforts. Unified access promotes data sharing and collaborative analysis, leading to faster scienfific
discoveries.

— It supports integration with various storage systems including Lustre, NFS, IBM Spectrum Scale and other file systems
services. It facilitates the compute nodes to have only one client, and through that access NFS, Lustre, and IBM
Spectrum Scale, thus reducing the number of clients on each compute node.

— Enhanced metadata management capabilities allow for the easy discovery, indexing and retrieval of data across
different storage systems.
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e Performance optimization:
— DVSincludes intelligent data caching mechanisms to enhance performance, reduce latency and optimize data retrieval
times, thereby significantly enhancing the performance of HPC workloads.
— By enabling parallel data access, the service ensures that multiple data requests can be processed simultaneously,
improving overall throughput.
e Scalability and Efficiency:

— The service can scale horizontally to accommodate growing data volumes and increasing number of users, ensuring
consistent performance as the HPC environment grows.

— Data Virtualization Service enables more efficient use of existing storage resources by optimizing data placement
and access, thereby leading to reduced storage costs and better resource utilization.

— DVS's ability to seamlessly access data across different compute nodes ensures that HPC applications remain agile and
adaptable to changing computational requirements and data landscapes.

Compute Nodes
DVS Client

|

I HPE Slingshot I

{ !

DVS Server DVS Server DVS Server
IBM Spectrum Other File
Scale client Systems client

NFS client

Other File
Systems
Server

IBM Spectrum

NFS S
Scale Server erver
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e Custom Lustre filesystems and Lustre network (LNet) to enable Lustre on compute nodes

The Lustre file system is renowned for its high throughout and low latency, making it suitable for the demanding I/O operations
typical in HPC workloads. It can handle petabytes of data and billions of files, supporting the scalability needs of large-scale
scientific computations. It also allows for multiple compute nodes to read from and write fo the storage systems simultaneously,
optimizing the data flow and reducing bottlenecks.

The Lustre file system and Lustre Network (LNet) are integral components of HPE Cray Supercomputing User Services
Software, providing the performance, scalability, and reliability necessary for modern high-performance computing
environments. By leveraging these technologies, HPE Cray systems can effectively manage vast amounts of data, deliver high-
speed access and support the demanding requirements of scientific research and complex computational tasks. These
capabilities ensure that HPE Cray supercomputers remain at the forefront of HPC innovation, enabling researchers

and scientists to achieve groundbreaking discoveries and advancements.
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Some of the benefits of Lustre and LNet are:

- The combination of Lustre parallel I/O capabilities and LNet's efficient data transport ensures that HPC applications
can access and process data at high speeds, reducing wait fimes and increasing overall system throughput.

-~ The robust design of Lustre and LNet, including data redundancy and fault-tolerant networking, ensures that HPC
environments can maintain high availability and data integrity, even under heavy load or in the event of hardware
failures.

-~ Lustre and LNet together provide a scalable solution that can grow with the increasing demands of HPC and Al
workload, ensuring that storage and network resources do not become bottlenecks.

- With POSIX compliance and seamless integration with HPE User Services Software, Lustre and LNet provide a familiar
and straightforward interface for users and administrators simplifying the deployment and management of HPC
resources.

User application enhancements

The HPE Cray Supercomputing User Services Software is designed to optimize the performance of high-performance computing
applications, providing a robust environment tailored for the demanding needs of scienfific research, data analysis, and complex
situations. To achieve this, HPE Cray SC USS includes a suite of application performance extensions that enhance the efficiency,
scalability, and overall performance of HPC workloads. These extensions are essential for leveraging the full potential of HPE Cray
supercomputers and ensuring that complex scientific research and applications run at maximum efficiency. The major user
application enhancements included with HPE Cray SC USS are:

e Custom NUMA (Non-Uniform Memory Access) management tools:
NUMA tools in the HPE Cray SC USS are designed to manage and optimize memory access in systems where memory access time
varies depending on the memory location relative to the processor. These tools help in minimizing memory access latency and
maximizing data throughput, which are critical for the performance of HPC applications. Whether through advanced memory
management policies, integration with job scheduler, or detailed performance monitoring, NUMA tools help ensure that HPC
applications run smoothly and efficiently, delivering the high-performance required for scientific research, data analysis and complex
simulations.
Some of the features and benefits of integration with NUMA tools are:
— NUMA aware scheduling ensures that jobs are placed on processors and memory nodes in a way that minimizes cross-
NUMA node memory access, thereby reducing latency and improving overall performance. These tools manage CPU
and memory affinity, ensuring that hardware resources are used more effectively, reducing idle times and increasing
throughputs.
— These tools minimize the latency associated with remote memory access by ensuring that memory is allocated and
addressed locally wherever possible.
— NUMA tools balance the loads across all available NUMA nodes, preventing bottlenecks and improving overall system
performance.
— They support the scalability of applications by efficiently handling memory and processor resources across numerous
nodes.

e XPMEM (Cross-Partition Memory):
HPE Cray Supercomputing User Services Software includes XPMEM which enhances inter-process communication capabilities in
HPC environments. By allowing different processes running on the node to directly access virtual memory regions, XPMEM
facilitates low-latency data exchange and collaboration within an application. Some of the benefits of XPMEM are:

— XPMEM integration streamlines communication and coordination between different processes running on the compute
nodes. By providing a high-performance, kernel-level mechanism for sharing memory regions, XPMEM optimizes data
transfers and reduces overhead associated with inter-process communication, improving overall system efficiency and
utilization.

—  XPMEM's efficient shared memory communication capabilities enable seamless integration with parallel programming
frameworks like Cray MPI and SHMEM (included in HPE Cray Programming Environment), enhancing performance
and scalability of parallel applications.
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e Low Noise Mode:
Low Noise Mode (LNM) with HPE Cray Supercomputing User Services Software is a vital feature for optimizing the performance
and reliability of high-performance computing applications. By making it easy to use Linux features that reduce system noise and
jitter, Low Noise Mode can create a more predictable execution environment, enhancing the performance of sensitive applications
and improving overall system efficiency. This makes it an essential ool for HPC users aiming to achieve the highest levels of
performance and consistency in their computational tasks. Benefits include:

— Low Noise Mode reduces the frequency and impact of background tasks, such as system daemons and interrupts. This
minimizes the interference with running applications, helping to maintain consistent performance and potentially
leading to faster completion times and more efficient processing. Applications that are sensitive to system noise, such
as those requiring high synchronization, benefit significantly from the predictable environment provided by Low Noise
Mode.

— Low Noise Mode enables optimizations in tfask scheduling to ensure that compute-bound processes are less likely
preempted by lower-priority system tasks. Reducing operating system induced variability leads to more predictable
application performance.

— By reducing the system noise, Low Noise Mode helps in reducing jitter, which is the variability in execution time that
can occur due fo the operating system’s activities. This is crucial for applications that require precise timing and
consistency.

— This mode also helps in achieving better resource utilization by ensuring that compute resources are primarily
dedicated to user applications rather than background system processes.

e Turbo boost limiting:
The turbo boost limiting feature included with HPE Cray SC USS is designed to control or limit the CPU turbo boost technology on
compute nodes. Turbo boost is a feature present in many modern CPUs (e.g, Intel's Turbo Boost and AMD's Precision Boost) that
dynamically increases the clock speed of cores to provide bursts of performance when needed. The feature includes dynamic
frequency scaling of CPU cores fo prevent them from exceeding certain frequency thresholds associated with furbo boost operation.
Benefits include:
— By limiting turbo boost frequencies, HPE Cray SC USS helps optimize power usage across the HPC cluster, reducing
energy consumption and operational costs associated with running compute intensive workloads.
—  With turbo boost limiting, administrators can ensure more predictable performance behavior across the cluster,
enabling better resource allocation, scheduling, and workload management for HPC applications.
— By opfimizing power usage and reducing energy consumption, furbo boost limiting contributes to environmental
sustainability efforts by minimizing ecological footprints of HPC operations.
— Administrators can optimize power usage and prevent overheating by controlling CPU frequencies, ensuring reliable
operation of HPC clusters under varying workloads and environmental conditions.

e Support for third party performance tools not included in standard Linux distributions:
The HPE Cray Supercomputing User Services Software includes several performance enhancement tools designed to optimize the
performance of high-performance computing applications. Among these tools are:

— msr-safe and other utilities that provide fine-grained control over hardware performance, monitoring and
optimization. These tools provide users access to performance data, who in turn can identify bottlenecks and
optimization opportunities, thereby ensuring efficient ufilization of system resources.

— GPU memory copy functionality included with HPE Cray SC USS enables seamless and efficient data transfer
between CPU and GPU's dedicated memory. It leverages optimized data transfer mechanisms and advanced memory
fechnigues to minimize latency and maximize throughput, thereby improving the overall performance of GPU-
accelerated applications.

- Spindle: Integration with Spindle is provided with HPE Cray SC USS. Spindle is a high-performance, scalable tool
designed to optimize the loading of dynamic libraries in large-scale, parallel computing environments. Key features of
Spindle include its ability to significantly reduce the overhead associated with launching applications that use shared
libraries by aggregating and distributing these libraries efficiently across multiple compute nodes. This reduces
redundant data fransfers and leverages collective communication mechanisms to enhance performance. Benefits of
Spindle include faster application start-up times, improved overall system throughput, and reduced load on network file
systems, making it particularly advantageous in high-performance computing environments.
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Power Management features and tools
The power management features provided with HPE Cray SC User Services Software offer comprehensive capabilities for optimizing
energy efficiency, reducing operational costs and promoting environmental sustainability in HPC environments. By leveraging
dynamic voltage, frequency scaling and advanced power capping, HPE Cray SC USS along with HPE cluster management tools
enable organizations to achieve optimal performance while minimizing energy consumption and maximizing the return on
investment in high-performance infrastructure. With its scalability, flexibility and focus on efficiency, HPE Cray SC USS is a key
enabler of energy efficient computing and sustainable HPC operations. The power management features included in HPE Cray SC
USS are:

¢ Node Power Management:

- HPE Cray SC USS includes pm_counter and blade power management control daemon used to monitor and frack
power related meftrics. It exposes applications’ power data counters provided by the node controller to the compute
node. It helps fo monitor power consumption, thereby identifying opportunities for optimizing energy usage and
reducing operational costs.

- AMD and NVidia GPU energy management plugins are included in HPE Cray SC USS offers significant benefits in
terms of energy efficiency, performance opfimization, cost savings and environmental sustainability for HPC
deployment.

e Integration with Power Monitoring and Reporting tools:

- HPE Cray SC USS infegrates with HPE system management infrastructure monitoring platforms allowing for
centralized management and control of power related seftings across the entire HPC infrastructure. This facilitates
comprehensive energy management and optimization strategies.

¢ Integration with workload management tools:

- HPE Cray SC USS offers integrations with popular workload management tools SLURM and PBS Pro. Both SLURM and
PBS Professional offer power management features that help optimize energy usage, reduce operational costs, and
promote environmental sustainability in HPC clusters. By integrating power aware scheduling algorithms, enforcing
power caps, and providing power monitoring and reporting capabilities, SLURM and PBS Pro enable organizations to
achieve efficient resource ufilization while maintaining system stability and reliability.

- HPE Cray SC USS also include plugins that provide per-job power statistics to users.

User Mode Container Support
User mode container support in the HPE Cray SC User Services Software provides a powerful and flexible solution for
running containerized applications in high-performance computing environments. By enabling rootless container execution,
enhancing security and ensuring performance optimization, HPE's contfainer support meets the demands of ever evolving HPC and
Al workloads. Tools like Singularity and Podman, along with comprehensive container management capabilities, empower users to
leverage the benefits of containers without disrupting their established HPC workflows. Key container capabilities provided with
HPE Cray SC USS are:
e Compatibility with Singularity
- Designed for running applications in unprivileged user mode.
- Infegrates with job schedulers like SLURM and PBS Professional, enabling seamless container execution within
scheduled jobs.
- optimized for performance, ensuring that containerized applications run efficiently on HPC infrastructure.
o Compa'rlblll'ry with Podman
Enhanced security through daemon-less architecture. Users can also run containers without requiring root privileges,
reducing the risk of running containerized applications with elevated permissions.
-~ Adherence to OCl standards for container images and runtimes, ensuring compatibility and interoperability with other
OCI compliant tools and platforms.
- Integrates with job schedulers like SLURM and PBS Professional
- Lightweight design ensuring minimal overhead.
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Workload Management and Application Launch:
HPE Cray SC USS offers comprehensive tools and integrations for workload management and application launch, tailored fo the
demanding needs of high-performance computing environments. By integrating with advanced scheduling systems such as
Slurm and PBS Professional with specialized tools like PALS, ATOM, etc, HPE Cray SC USS ensures efficient resource utilization,
optimized application performance, and streamlined job management. These capabilities empower researchers and engineers to
tackle complex computational challenges with efficiency and reliability. Below is an overview of the key workload management tool
integrations and application launch tools included in HPE Cray SC USS:
e Integration with Slurm:
Slurm is an open-source job scheduler widely used in HPC environments. It is designed to allocate resources, schedule jobs, and
manage workloads efficiently across large-scale compute clusters. It includes features such as:
- Dynamic allocation of compute resources based on job requirements.
- Support for various scheduling policies to optimize resource utilization.
- Features for job checkpointing and recovery, enhancing resilience.
-~ Various command-line tools and graphical interfaces for job submission and monitoring.
HPE Cray SC USS provides plugins for integration of Slurm with the Slingshot interconnect. These plugins significantly enhance
the Slurm job scheduler by integrating advanced networking features of the Slingshot interconnect. These plugins improve
network performance, optimize resource utilization, and ensure scalable and efficient management of large-scale HPC
environments. With features like topology aware scheduling, virtual network interface (VNIs) for workloads, QoS management,
and real-time performance monitoring, these plugins not only boost system performance but also enhance the overall user
experience, making them an indispensable tool for HPC administrators and users alike.

o Integration with Altair PBS Professional:
PBS professional is a commercial workload management system designed for complex distributed computing environments. It
offers advanced scheduling capabilities and high scalability. Key features include:

-~ Support for advanced scheduling policies, including priority-based scheduling and fair-share scheduling.

- Efficient allocation of resources manages job queues, and monitors job execution.

- Integration mechanism with other HPC and Al tools for seamless workflow management.

e Parallel Application Launch Service (PALS):

The parallel application launch service provided with HPE Cray SC USS is a sophisticated tool designed to streamline and
optfimize the launch and execution of parallel applications in high-performance computing environments. Its optimized resource
allocation, scalability, high throughput, and integration with job schedulers like PBS Pro ensures efficient and reliable application
launches, thereby contributing significantly to the overall performance and productivity of HPC systems. Key benefits include:

- PALS enhances the efficiency of resource utilization by optimizing the launch process and ensuring that resources are
allocated precisely based on application needs.

- By providing a streamlined launch mechanism and reducing overhead, PALS improves the overall performance of
parallel applications, enabling faster time-to-results.

- PALS's ability fo manage and launch applications across thousands of nodes ensures that it can scale to meet the
demands of the largest HPC environments.

-~ The user-friendly interfaces and integration with job schedulers like PBS Pro and standards like PMIx simplify the
process of managing parallel applications, allowing users to focus more on scientific computations and less on
operational deftails.

-~ PALS helps integrate the Slingshot interconnect with PBS Professional and helps in configuring VNIs, traffic classes,
and NIC resources for applications.

e Application Task Orchestration and Management Service (ATOM):
The Application Task Orchestration and Management Service (ATOM) provided with HPE Cray SC USS is a powerful and versatile
solution designed to cleanup and check the health of compute nodes after each job run, thereby making sure that the nodes are
healthy and ready to run further jobs. Major features and benefits include:

- With capabilities such as configuration, compute node cleanup and node health testing, ATOM makes sure that the
compute nodes are ready o run the next jobs.
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- ATOM is highly configurable and allows users to add their own tasks (command or script that ATOM runs) and
configure the built-in tasks, thereby making sure that tasks are executed in an optimal sequence, reducing wait times
and maximizing throughput.

- It also provides an accounting feature which can create energy usage reports for jobs. It captures detailed metrics on
resource usage, including CPU, memory, I/O and network utilization.

Integration with PMix:

PMiIx is a standard designed to enhance interoperability and scalability for job scheduler and runtime environments in high-
performance computing. HPE Cray SC USS provides integration with PMIx and thereby helps in facilitating efficient
communication and management of parallel applications, enabling seamless integration with job schedulers to optimize
resource utilization and performance. Integration with popular job schedulers like Slurm and PBS Professional provides a robust
framework for job management and execution. Some of the benefits of this integration are:

-~ Streamlined job launch process by providing standardized mechanism for initializing and managing job execution.

- Efficient resource allocation based on real-time analysis of system load and job requirements, ensuring opfimal
utilization of computational resources.

-~ Scalable job management allowing job schedulers to handle a large number of simultaneous job submissions and
executions without performance degradation.

-~ Real-time communication between job schedulers and runtime environments enabling rapid dissemination of job-
related information and improving overall system responsiveness.

Reliability, Availability, Serviceability (RAS):

HPE Cray SC User Services Software incorporates a robust set of features aimed at maximizing reliability, availability, and
serviceability in high-performance computing environments. Through advanced error detection, failover mechanisms, dynamic
resource management, and proactive maintenance tools, HPE Cray SC USS along with other HPE HPC software solutions ensures
that HPC systems operate smoothly, handle failures gracefully, and are easy to manage. These RAS features are critical for
maintaining the high levels of performance and uptime required in demanding HPC applications. Some of the RAS features included
in HPC Cray SC USS are:

Reliability features:

- Confinuous monitoring of hardware health (e.g.,, PCle link bandwidth monitoring and node health monitoring) helps in
detecting failures and allows for preemptive action

- Advanced files systems (Lustre) included with HPE Cray SC USS include integrity checks to ensure data consistency
and reliability.

Availability features:

- HPE Cray SC USS supports high availability and automatic failover mechanisms in event of a failure.

- Leverages the scalable capabilities of Linux distributions to enhance system performance.

Serviceability features:

- Comprehensive logging and diagnostic capabilities

-~ Rich set of command line utilities to provide fine grained control over system operations

- Comprehensive documentation and vendor support
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HPE Services

No matter where you are in your digital transformation journey, you can count on HPE Services to deliver the expertise you need
when, where and how you need it. From planning to deployment, ongoing operations and beyond, our experts can help you realize
your digital ambitions.

https://www.hpe.com/services

Consulting Services

No matter where you are in your journey to hybrid cloud, experts can help you map out your next steps. From determining what
workloads should live where, to handling governance and compliance, to managing costs, our experts can help you optimize your
operations.

https://www.hpe.com/services/consulting

HPE Managed Services

HPE runs your IT operations, providing services that monitor, operate, and optimize your infrastructure and applications, delivered
consistently and globally to give you unified control and let you focus on innovation.

HPE Managed Services | HPE

Operational services

Optimize your entire IT environment and drive innovation. Manage day-to-day IT operational tasks while freeing up valuable time
and resources. Meet service-level fargets and business objectives with features designed to drive better business outcomes.
https://www.hpe.com/services/operational

HPE Complete Care Service

HPE Complete Care Service is a modular, edge-to-cloud IT environment service designed fo help optimize your entire IT
environment and achieve agreed upon IT outcomes and business goals through a personalized experience. All delivered by an
assigned team of HPE Services experts. HPE Complete Care Service provides:

A complete coverage approach -- edge to cloud

An assigned HPE team

Modular and fully personalized engagement

Enhanced Incident Management experience with priority access
Digitally enabled and Al driven customer experience

https://www.hpe.com/services/completecare

HPE Tech Care Service

HPE Tech Care Service is the operational support service experience for HPE products. The service goes beyond traditional
support by providing access to product specific experts, an Al driven digital experience, and general tfechnical guidance to not only
reduce risk but constantly search for ways to do things better. HPE Tech Care Service delivers a customer-centric, Al driven, and
digitally enabled customer experience to move your business forward. HPE Tech Care Service is available in three response levels.
Basic, which provides 9x5 business hour availability and a 2-hour response time. Essential which provides a 15-minute response
fime 24x7 for most enterprise level customers, and Critical which includes a 6-hour repair commitment where available and outage
management response for severity 1 incidents.

https://www.hpe.com/services/techcare
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HPE Lifecycle Services
HPE Lifecycle Services provide a variety of options to help maintain your HPE systems and solutions at all stages of the product
lifecycle. A few popular examples include:

e Lifecycle Install and Startup Services: Various levels for physical installation and power on, remote access setup,
installation and starfup, and enhanced installation services with the operating system.

e HPE Firmware Update Analysis Service: Recommendations for firmware revision levels for selected HPE products, taking
into account the relevant revision dependencies within your IT environment.

e HPE Firmware Update Implementation Service: Implementation of firmware updates for selected HPE server, storage, and
solution products, taking into account the relevant revision dependencies within your IT environment.

e Implementation assistance services: Highly trained technical service specialists to assist you with a variety of acfivities,
ranging from design, implementation, and platform deployment to consolidation, migration, project management, and
onsite technical forums.

e HPE Service Credits: Access to prepaid services for flexibility to choose from a variety of specialized service activities,
including assessments, performance maintenance reviews, firmware management, professional services, and operational
best practices.

Notes: To review the list of Lifecycle Services available for your product go to:
https://www.hpe.com/services/lifecycle

For a list of the most frequently purchased services using service credits, see the HPE Service Credits Menu

Other Related Services from HPE Services:

HPE Education Services

Training and certification designed for IT and business professionals across all industries. Broad catalogue of course offerings to
expand skills and proficiencies in topics ranging from cloud and cybersecurity o Al and DevOps. Create learning paths to expand
proficiency in a specific subject. Schedule training in a way that works best for your business with flexible continuous learning
options.

https://www.hpe.com/services/training

Defective Media Retention
An option available with HPE Complete Care Service and HPE Tech Care Service and applies only to Disk or eligible SSD/Flash
Drives replaced by HPE due to malfunction.

Consult your HPE Sales Representative or Authorized Channel Partner of choice for any additional questions and services options.

Parts and Materials
HPE will provide HPE-supported replacement parts and materials necessary fo maintain the covered hardware product in
operating condition, including parts and materials for available and recommended engineering improvements.

Parfs and components that have reached their maximum supported lifetime and/or the maximum usage limitations as set forth in
the manufacturer's operating manual, product quick-specs, or the technical product data sheet will not be provided, repaired, or
replaced as part of these services.

How to Purchase Services

Services are sold by Hewlett Packard Enterprise and Hewlett Packard Entferprise Authorized Service Partners:
e Services for customers purchasing from HPE or an enterprise reseller are quoted using HPE order configuration tools.
e Customers purchasing from a commercial reseller can find services at https://ssc.hpe.com/portal/site/ssc/
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QuickSpecs HPE Cray Supercomputing User Services Software

Service and Support

Al Powered and Digitally Enabled Support Experience

Achieve faster time to resolution with access to product-specific resources and expertise through a digital and data driven
customer experience.

Sign into the HPE Support Center experience, featuring streamlined self-serve case creation and management capabilities with
inline knowledge recommendations. You will also find personalized task alerts and powerful tfroubleshooting support through an
intelligent virtual agent with seamless transition when needed to a live support agent.
https://support.hpe.com/hpesc/public/home/signin

Consume IT On Your Terms
HPE GreenLake edge-to-cloud platform brings the cloud experience directly to your apps and data wherever they are—the edge,
colocations, or your data center. It delivers cloud services for on-premises IT infrastructure specifically tailored to your most
demanding workloads. With a pay-per-use, scalable, point-and-click self-service experience that is managed for you, HPE
Greenlake edge-to-cloud platform accelerates digital fransformation in a distributed, edge-to-cloud world.

e  Gef faster time fo market

e Save on TCO, align costs to business

e Scale quickly, meet unpredictable demand

e Simplify IT operations across your data centers and clouds

To learn more about HPE Services, please contact your Hewlett Packard Enterprise sales representative or Hewlett Packard
Enterprise Authorized Channel Partner. Contact information for a representative in your area can be found at "Contact HPE"
https://www.hpe.com/us/en/contact-hpe.html

For more information
http://www.hpe.com/services
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Configuration Information

Licensing Options
Description

SKU
HPE Cray Supercomputing User Services Software 1 Node 3-year 24x7 Support E-RTU S3B55AAE
HPE Cray Supercomputing User Services Software 1 Node 4-year 24x7 Support E-RTU S3B56AAE
HPE Cray Supercomputing User Services Software 1 Node 5-year 24x7 Support E-RTU S3B57AAE

Notes:
—  One license per node.
This is an electronic license.

This is a term license. The software will continue working even when the support term ends.
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Summary of Changes

Date Version History  Action Description of Change
05-Aug-2024 Version 2 Changed Standard Features section was updated
01-Jul 2024 Version 1 New New QuickSpecs
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HPE Cray Supercomputing User Services Software

Copyright

Make the right purchase decision.
Contact our presales specialists.

! I Chat now (sales)

@ Get updates

|

Hewlett Packard
Enterprise

© Copyright 2024 Hewlett Packard Enterprise Development LP. The information contained herein is subject
to change without notice. The only warranties for Hewlett Packard Enterprise products and services are set
forth in the express warranty statements accompanying such products and services. Nothing herein should
be construed as constituting an additional warranty. Hewlett Packard Enterprise shall not be liable for
technical or editorial errors or omissions contained herein.

Microsoft and Windows NT are US registered trademarks of Microsoft Corporation.
Intel is a US registered trademark of Intel Corporation.

Unix is a registered trademark of The Open Group.

a50009203enw - 17235 - Worldwide - V2 - 05-August-2024

Page 15


https://www.hpe.com/global/hpechat/index.html?jumpid=Collaterals_a50009203enw
https://www.hpe.com/us/en/contact-hpe.html
http://www.hpe.com/info/getupdated

	Overview
	Standard Features
	Service and Support
	Configuration Information
	Summary of Changes
	Copyright
	a50009203enw - 17235 - Worldwide  - V2 - 05-August-2024

