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HPC on the Cloud

Observed Challenges

Compute
 Sustained use: Ability to efficiently use existing computing resources

e Scheduled & Recurring use: Ability to dynamically creating computing resources within a scheduled period and execute jobs
when existing compute pool is insufficient

- Elastic use: Ability to creating computing resources on demand and execute jobs when existing compute pool is insufficient

Data Hydration and Synchronization
« Hydration: Data needs to be available with low latency where the job is executing for high performance
« Synchronization: Data needs to be kept consistent across geos for global collaboration
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IBM HPC Cloud: Integrated Solution Stack

ISV (by industry) Financial Services, Semiconductor, Life Sciences

Scheduler Industry Leading HPC Scheduler LSF/Symphony
(LSF/Symphony) Integrated resource connector solutions

Global namespace, high performance storage,
transparent data replication and synchronization

Storage Scale : _ : .
enabling hybrid and cloud bursting solutions,

VSIs & Bare Metal offerings, full root access,
Compute Bare Metal visibility down to the component, up to 3X

Intel, Power VS performance vs. on-prem, multiple server profiles

IBM Security

IBM expertise and Research

Managed Services / Partner

Near-Line speed fast data transfers, unlimited free
private network transfer, 20 TB/bare metal host
outbound public bandwidth included

Network, Aspera

IBM has maintained a position as a global leader in
HPC for more than 30+ years with our Spectrum
LSF/Symphony Suite

Using IBM Cloud customers can scale up workload
clusters for compute intensive, memory

intensive, & data intensive applications on-
demand with consistently high performance

IBM HPC on IBM Cloud provides:
Complete HPC environment with full IBM

ownership of the software stack

* Engineering teams can adapt products and their
roadmaps to Industry needs

* High levels of security and encryption (FIPS
140-2 Level 4, KYOK, BYOK, FFIEC, ITAR...)

* Foundry Certified for EDA Workloads

* Single Point of Support across the entire stack
* SMEs covering the entire HPC stack

* Available Managed Services

» Innovations and headlights into Future from
IBM Research
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Storage Scale for HPC Solutions

Be Hardware Agnostic, use multi-vendor

Intelligent Automated Data Tiering

Bursting to the Cloud

Global Collaboration: single geo-independent namespace

Software Defined — use any enterprise HW
Proven references at very large scale

Multi-Protocol access to data — POSIX, NFS, SMB, HDFS, Object
Proven High Perf Data Analytics references

End to end IBM Service and Support
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Load

High Performance - Shown 2.5 TB/s on 250 PB filesystem, beats NetApp on SpecFS

Data Security: End-to-end checksum, Storage Scale RAID, NIST/FIPS certification
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Storage Scale: Some Performance metrics

AR

File Size & Total Operation Performance Procs per Threads per | Request
Files Compute Node Process size
Write sequential 37 GiB/sec 1 8 4MiB
64 files Read sequential 123 GiB/sec 1 12 4MiB
17TiB Write random 876,002 |OPS 1 136 4KiB
Read random 5,601,396 IOPS 1 80 4KiB
Write sequential 38 GiB/sec 2 4 4MiB
128 Files Read sequential 125 GiB/sec 2 4 4MiB
512 GiB Write random 873,046 |OPS 2 68 4KiB
Read random 5,605,109 IOPS 2 40 4KiB
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