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CERNBOX

CERN’s cloud collaboration storage platform.
Nowadays, it supports around 4.1 Billion files and 12 PB of data from
27000 people around the globe.
Private Spaces: Personal area visible only to the user.
Project Spaces: For teams, with roles (Admins, Editors,
Viewers ...)
Both spaces allow sharing content with others.

Figure: World Map
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EOS Open Storage at CERN

EOS Open Storage is a high-performance distributed storage system
developed at CERN since 2010.

Designed to meet the extreme computing and data throughput
requirements of the LHC.

Provides scalable, disk-only storage combining filesystem, archive, and
cloud-like concepts.

Serves as a core storage backend for multiple CERN services.

CERNBox delivers at least 1 TB of personal or project space,
enabling collaboration through web access and sync clients, built on
top of EOS scalability, reliability, and performance.
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EOS Design & Architecture (I)

EOS Open Storage was designed as a low-latency file storage
system for physics data analysis.

The core access protocol is XRootD, providing advanced features
compared to FTP, NFS or HTTP(S).

Core EOS components:

MGM: namespace and metadata management.
FST: file storage service.
MQ: asynchronous messaging between services.
QuarkDB: highly available KV store for metadata persistence.
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EOS Design & Architecture (II)

Figure: Service Components
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EOSHPM Design & Architecture (III)

Namespace (Metadata Service):
EOS namespace runs on a single active MGM node (no horizontal
scaling).
Standby MGM nodes take over automatically in case of failure.
Implemented as an in-memory LRU cache with write-back queue.
Persistent metadata stored in QuarkDB:

Highly available transactional KV store.
Based on RAFT consensus algorithm.
Default setup: 3 nodes (leader election).
Data stored in RocksDB.

Filesystem Views:
FS view: all configured filesystems.
Node view: filesystems grouped by FST host.
Group view: filesystems grouped by scheduling group.
Space view: filesystems grouped by placement space (pool).

Each filesystem is identified by:

Storage path, host, internal FS ID (1–65534) and a UUID.
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EOS Design & Architecture (III)

Figure: Views

Figure: File Info Output
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EOS HPM Instance Distribution

Figure: MDC vs PDC
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