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CASE STUDY

POOLING NVME WITHIN GPFS NSDS
ENABLES EFFICIENT BURST BUFFER

USE CASE
Large-scale modeling, 

simulation, analysis 

and visualization

CHALLENGE
Complete checkpoints 

within 15 minutes to meet 

availability SLA's

SOLUTION
NVMesh enables 

a petabyte-scale unified 

pool of distributed 

high-performance NVMe 

flash as burst buffer 

for checkpointing

RESULTS
•  80 pooled NVMe devices 

•  148 GB/s of write burst 

    (device limited)

•  230GB/s read throughput 

    (network limited) 

•  Well over 20M random 

   4k IOPS

BENEFITS
• Meets the 15 minutes 

  checkpoint window 

• Extremely cost effective 

• Unheard of burst 

  buffer bandwidth  

SciNet is Canada’s largest supercomputer center, providing Canadian 

researchers with computational resources and expertise necessary to perform 

their research at massive scale. The center helps power work from the biomedi-

cal sciences and aerospace engineering to astrophysics and climate science. 

SciNet is currently building what will be the fastest supercomputer in Canada.  

As the project is funded by government branches, such as the University of 

Toronto and Compute Canada, this new supercomputer needs to meet high 

levels of availability to ensure high ROI for the supercomputer. One way to 

increase availability is by using a burst buffer for checkpointing. This case study 

lays out how Excelero’s NVMesh enables SciNet to build a petabyte-scale unified 

pool of distributed high-performance NVMe as a burst buffer for checkpointing. 

The NVMe pool delivers 230GB/s of throughput and well over 20M random 4k 

IOPS and enables SciNet to meet its availability SLA’s.

High-performance computing applications consist of complex sets of processes that 

sometimes run for weeks. When any of these processes is interrupted, this could destroy 

the results of the entire compute job. This problem becomes worse as supercomputers 

become more powerful – imagine the challenge for Canada’s soon to be largest super-

computer. Therefore, parallel computing applications use the concept of checkpoint-re-

start. This technique allows compute jobs to be restarted from the most recently saved 

checkpoint in case of an interruption.

Checkpoints are typically saved in a shared, parallel file system; SciNet has chosen 

GPFS. But as clusters become larger and the amount of memory per node increases, 

each individual checkpoint becomes larger and either takes more time to complete or 

requires a higher-performance file system. When a system is checkpointing it’s not com-

puting, which reduces the availability score of the system. To shorten those moments of 

unavailability, SciNet decided to implement a burst buffer leveraging Excelero’s NVMesh. 
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ABOUT EXCELERO

Excelero enables enterprises and service providers 

to design scale-out storage infrastructures 

leveraging standard servers and high-performance 

flash storage. Founded in 2014 by a team of storage 

veterans and inspired by the tech giants’ 

shared-nothing architectures for web-scale 

applications, the company has designed a 

software-defined block storage solution that meets 

performance and scalability requirements of the 

largest web-scale and enterprise applications.

ABOUT SCINET

SciNet is Canada’s largest supercomputer centre, 

providing Canadian researchers with computational 

resources and expertise necessary to perform their 

research on scales not previously possible in 

Canada. SciNet powers work from the biomedical 

sciences and aerospace engineering to astrophysics 

and climate science. SciNet is part of Compute 

Canada, a national infrastructure for 

supercomputing-powered innovation, and is funded 

by CFI, NSERC, the Ontario Government, Fed Dev 

Ontario, and the University of Toronto.

ABOUT NVMESH

With Excelero’s NVMesh, customers can build distributed, high-perfor-

mance server SAN for mixed application workloads. Customers benefit 

from the performance of local flash, with the convenience of centralized 

storage while avoiding proprietary hardware lock-in and reducing the over-

all storage TCO. The solution has been deployed for hyper-scale Industrial 

IoT services, machine learning applications and massive-scale simulation 

visualization.
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