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Software Preservation
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∙ Porting and validation for running experiments

∙ Freezing for decommissioned experiments

∙ Freezing technologies

∙ Emulation: bridging hardware architectures
e.g. might become relevant again for x86_64 on Power / ARM

∙ Virtualization + Containers: sandboxing execution envionments
e.g. SLC 4 on CentOS 7

∙ Confident to bridge 15+ years with freezing

∙ Demonstrated Aleph SLC 4 software in CernVM
∙ CMS 2010 SLC5 CernVM

∙ Current work focused on

∙ Identyfing and removing external dependencies (e.g. databases)
∙ Understanding relevant consitituents of software stack;

how to move beyond “capture the mess”
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Role of CernVM(-FS)
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CernVM (Container or VM)

∙ Curated Linux platform with all dependencies to LHC applications

∙ All base packages and build recipes archived

∙ Strongly versioned (CernVM-FS)

∙ Graphical (development environment) and batch flavors

CernVM-FS
∙ Production system for LHC software distribution

∙ DP capabilities included: versioning and snapshotting
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Upcoming Functionality wrt. Versioning
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New features under construction

¶ Exposed Access to Snapshots. A new virtual directory that provides access
snapshot access within a single mountpoint, like
/cvmfs/alice.cern.ch/.cvmfs/snapshots/version-1.0

· Branching. Support for hotfixes of historic execution environments

default branchv1.0.0 v2.0.0 v3.0.0

fix-2.0 branch
v2.0.1

¸ Snapshot Diffs. Show change set between any to snapshots

$ cvmfs_se rve r d i f f a l i c e . c e rn . ch v1 . 0 v2 . 0
M / change log ( F i l e )
M / l a t e s t ( L ink )
A /v2 . 0 ( D i r e c t o r y )
R / e x t e r n a l s /unused− l i b ( D i r e c t o r y )
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Understanding Software Stack Constituents
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Today’s focus: Umbrella
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Backup Slides
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Use Cases for a Preserved Software Environment
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1 Processing of legacy data
∙ Software implicitly encodes knowledge about

the correct interpretation of the data
∙ After substantial upgrades and modifications of the detector,

the new software might lose this legacy knowledge
∙ After experiment decommission, porting and validation of

software is likely to end
∙ Porting and validation will at some point become

prohibitively expensive or just impossible

2 Validation of new software versions
∙ Comparison with historic version provides input for validation

3 Stable environment for education (cf. CMS Open Data Pilot)
∙ Stable operating system and experiment software version

accompanies “open data” set and well-defined analysis tasks
∙ Driver for data preservation:

Opportunity to streamline data format and documentation
Disentangle from grid environment
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Validation
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Versioning and Snapshots in CernVM-FS
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Repository

/cvmfs/alice.cern.ch

AliRoot

v5-04-Rev-18

CMakeLists
...

806fbb67373e9...

Chunk store File catalogs

Cryptographic Hash
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Data Store
∙ Eliminates duplicates

∙ Archiving

File Catalog
∙ Directory structure,

symlinks

∙ Content hashes of
regular files

∙ Digitally signed

∙ Plain files

Reduces preservation of software environment to bit preservation
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ALEPH software on CernVM / SL4
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CMS Open Data Pilot on CernVM / SL5
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