








Useful links for EasyBuild @ CSCS
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Who We Are: NERSC

- Cori (Cray-XC40)
— 34 double-width cabinets
- 9,688 KNL + 2,388 Haswell nodes
- Aries-High-Speed Network
- Intel/Cray/GNU
- Edison (Cray-XC30)
- 30 cabinets
— 5,586 Ivybridge nodes
— 12 Sandybridge login nodes
— Intel/Cray/GNU
- Genepool (soon to be deprecated)

and Denovo
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NERSC Software Environment NEeF

Among three systems NERSC maintains: 700+ software packages
— Includes different:
architectures - haswell, mic-knl, sandybridge
compilers - gcc, intel, cce
Different categories:
— High Energy Physics
— Climate
— Bioinformatics
— Libraries
— Machine Learning/Deep Learning libs and frameworks
— Debugging tools
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Software Environment Policy NEF

NERSC has established a software programming environment policy:
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Maintain 4 CDT (Cray Development Tools) versions on the system at
a time

* Users have access to any given software version for at least 18 months
Install new CDT every 3 months (Mar, Jun, Sept, Dec releases)
Change software default versions every 6 months

* Mostly for changing Cray provided software versions

* Promotes to rebuild NERSC supported packages with these new defaults

Fix critical bugs as needed with user notices
Provide pe_archive module for archived older versions




Package Installation without Spack NEeF

Software Owners List for each System
— Consultant assigned a package to install and maintain
— Consultant usually has experience installing (and maybe using) package
Bash scripts
* Each maintained their own
* No central repository for scripts
No documentation

Python — Anaconda
— Conda install
— Virtual environments
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Choosing Spack @ NER

- Easy to install and use
— Git clone — $ spack install — installed!

- Lawrence Livermore National Laboratory close to us and easy to

collaborate with
— At the time Spack did not have Cray support but now does thanks to close work with

Spack developers

- Powerful package database querying system
- $ spack find

- Allows for combinatorial installs
— Can install the same packages with different features turned on and off
— No interference with other installs

- Rapid adoption from other facilities

- OLCF
- ALCF
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Software Management Today NEF

Started using Spack for production software June-2017 on Edison
Spack-built packages on Cori and Edison (700+ packages each for different
architecture)
Some software still done by with bash scripts
- Usually the difficult to manage scientific applications (CP2K)
Cross compilation still difficult
Python
- Managed separately through anaconda and environments
Users sometimes told to install their own package using Shifter
- Some build systems are difficult to use on Cray’s compilation environment
Entire software stack is static
Spack modulefiles not used
- Some NERSC custom logic in modulefiles (moving to the auto-generated ones)
- In-house script to generate modulefiles.
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Spack Manages Software Through SWOwner gi—

SWOwner
- Pseudo-user with an elevated access (still no root privileges)
- Consultants login as “swowner” (using yubikey)
- Single spack instance
Default configuration files
- packages.yaml - linking with external Cray tools and libraries
- config.yaml - for customizing install path format and location
Run a spack install or transfer their custom bash script to pseudo-user

Create modulefile using in-house script
- make_modulefiles.sh
Collaboration between consultants

— Done via PRs
— Each consultant maintains their own fork and works on their own package
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Impressions of Spack NEFR

- Pros
- Spack makes installing libraries and large software stacks easier
- Community is very active
— Close collaboration with developer
- Spack is easy to use
- Combinatorial installs

- Cons
- Spack re-builds a lot of packages
- Cross compilation not possible at the moment
+  NERSC is working on this!
- Static linking support is lacking

*  Most package files, like Linux systems, assume shared linking.
+  This does not work well on Cray.
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NERSC/Spack Roadmap NEeF

* Improve cross-compilation
* Improve linking of dependencies on Cray systems
* Automation of the creation of modulefiles

— Use spack built modulefiles instead of creating our own

* Provide spack as a module for users.
— Users can use Spack to install packages
— Developers part of the Exascale Computing Project (ECP) can use Spack to
install
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Thank You






