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HPE CRAY SUPERCOMPUTER
SOFTWARE STACK
Software stack for the new era of computing
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HPE Cray supercomputer software stack
brings:
Developer productivity and
capability—It provides a curated set
of flexible and powerful tools to create
new converged modeling, simulation,
analytics, and AI workflows.
Value at any scale—It delivers the
same features and capabilities through
a unified software stack regardless of
system size spanning both liquid- and
air-cooled systems.
Operational excellence in
production—A combination of core
supercomputing capabilities with
new best-of-breed cloud capabilities
empowers users and system operators
alike to focus more on innovation and
less on maintenance.
Data center interoperability—It
provides Open REST APIs for
management, access, and integration.
Investment protection—Complete
software stack supports a broad range
of operating systems and processor
options from management to end-user
development.

The HPE Cray supercomputer represents a
revolutionary approach to supercomputing
that enables a next-generation
breakthrough of both performance and
productivity. It is an ideal solution for
delivering exaflop performance and scale,
but more than that, it has been architected
to deliver productivity across the full range
of today’s challenges in the engineering,
scientific, security, and artificial intelligence
communities.
Seeing the need for an evolution of
supercomputing software infrastructure,
we designed and developed HPE Cray
supercomputer software platform to move
beyond super by adding the productivity
of cloud and data center interoperability to
the power of supercomputing. HPE Cray
supercomputer software stack is built on
decades of supercomputing expertise
coupled with a cloud services model to
deliver a new standard in manageability,
reliability, availability, and resiliency.
The software delivers the ease and
flexibility of cloud computing through an
environment that is designed to support
microservices‑based composability for rapid
innovation of new converged workflows
across processor architectures. Seamlessly,
it scales from development in the cloud to
production on a supercomputer.

EXPANDING THE POWER OF
SUPERCOMPUTING WITH
THE FLEXIBILITY OF CLOUD
AND FULL DATA CENTER
INTEROPERABILITY
Figure 1 shows HPE Cray supercomputer
software stack. It can be split into
administrator services and services for the
developers or end users. The services are
full separation of the management plane (on
the left) from compute plane (on the right)
to allow each to be run and be upgraded
seamlessly without impacting the other
allowing for more time for computation.
Another key aspect of this design is
its openness. The interfaces are built
with published APIs that allow system
administrators and users to interact with
components of the system to get insight
into their run time or create a personalized
environment. This facilitates extensions to
the software stack and innovation both on
top and within the software stack.

Brochure

Page 3

System
admin

Administrator system services

3

Monitoring
framework

HPE Cray System
Management

OpenAPIs

Developer and user services

2

HPE Cray Programming Environment

4

Containerized services

Containerized services

5
OS and orchestration

6

OpenAPIs

1

Software
developer/
user

HPE Cray OS
and dynamic orchestration

FIGURE 1. Schematics of HPE Cray supercomputer software stack

HPE Cray System Management
supports the following hardware
platforms:
• HPE Cray EX supercomputer

ADMINISTRATOR
SYSTEM SERVICES
1

• HPE Cray supercomputer
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HPE Cray System Management: It
contains the tools required to manage
a system, network, storage, and
applications—built for scale—allowing
for system to scale to thousands of
users and accommodate exascale
applications accessible through APIs
for extensibility and innovation.
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HPE Cray Programming
Environment is a complete toolchain
that allows your programmers to
develop, debug, analyze, and help
optimize the performance of their
applications easily with a common
familiar environment regardless of
computing architecture and vendors.
Containerized developer
environments enable portability from
laptop or cloud to supercomputer.

HPE Cray Operating System is a
suite of high-performance software
designed to run large, complex
applications with hardened low-jitter
operating system at its core. This
custom OS does not alter the ability
to run standard Linux® applications
but rather enhance it for performance,
scale, and reliability with many ISV
applications available out of the box.
Workloads can be scheduled through
a traditional HPC workload manager
like PBS Pro or Slurm. Containers
adhering to the Open Container
Initiative standards can be scheduled
and run this way, or containerized
workloads could also be run and
orchestrated by Kubernetes.

The monitoring framework collects
and provides analytics‑ready
telemetry data that can lead to
insights into how the system,
user environments, and jobs are
performing.
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These services are delivered on a
common high-speed network called
HPE Slingshot—an HPC-enhanced
Ethernet fabric designed to facilitated
and accelerate parallel applications
and AI workloads simultaneously.
The whole software stack is
supported by HPE Pointnext Services.
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TABLE 1. HPE Cray supercomputer software stack specifications
Operating system

• HPE Cray Operating System

System management and
fabric software

• HPE Cray System Management
• HPE Slingshot Network Manager

Workload management
and orchestration

• Altair® PBS Professional
• Slurm Workload Manager
• Containers: Singularity Community Edition
• Kubernetes

Software and application
development tools

HPE Cray Programming Environment

DL/AI tools

• Deep learning plug-in

• Development
– Communication libraries: HPE Cray MPI, SHMEM
– Scientific libraries: LAPACK, ScaLAPACK, BLAS, LibSci, IRT, FFTW 3.0
– I/O libraries: NetCDF, HDF5
– Compiling environment
– Third-party programming environments:
– AMD compilers
– PGI compilers
– GNU Compiler Collection
• Performance analysis tools
– Tools for performance analysis and optimization—versions for both
experienced and novice users
– Code parallelization assistant for application optimization via code
restructuring
– Visualization tool for quick assessment of severity of issues
– Debuggers: GDB for HPC, valgrind for HPC, tools for stack trace analysis and
abnormal termination processing
– Third-party debugger support: Arm® Forge, TotalView™ by Perforce

LEARN MORE AT

hpe.com/info/supercomputing
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