
To ensure performance requirements are met, 
CASTOR has been extensively tested using 
simulations of real life scenarios, called Data 
Challenges.

User Data Challenges:
Driven by the experiments’ communities
Last several weeks

Example
Number of pending and
running transfers during
one year for the CMS
experiment. Summer 2006
was a data challenge period
for CMS.

Internal Data Challenges:
Driven by the development team
Target specific usage patterns and
boundary conditions
Exercise the hardware

Example
One week of simulated
data acquisition.
Sustained 1 GB/s to tape
Peak of 2 GB/s for hours
CASTOR configuration:
240 TB in 48 disk servers, 28 tape drives.
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Mass storage systems at CERN have 
evolved over time to meet growing 
requirements, in terms of both scalability 
and fault resiliency.

The CERN Advanced STORage system 
(CASTOR) and its new disk cache 
management layer (CASTOR2) have been 
developed to meet the challenges raised by 
the experiments using the new accelerator 
that CERN is building: the Large Hadron
Collider (LHC).

This system must be able to cope with 
hundreds of millions of files, tens of 
petabytes of storage and handle a constant 
throughput of several gigabytes per second.

• Used in production at CERN since 1999
• The new disk cache management layer is in
production since 2006 for the LHC experiments

• COMPASS and NA48 experiments started
data taking in June 2007

• Approaching 8 PB total storage with 80M files
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Functional Requirements
Global Unix-like filesystem
Transparent access to tape
High performance random
access for data analysis
Automated disk cache
management

Performance Targets

GRID-AWARE STORAGE
RESOURCE FACILITY

Software Architecture Performance TestsMonitoring and Operational Aspects

Stager

Catalog

To facilitate operation of a CASTOR system, a monitoring 
infrastructure is in place, which is based on:

DLF, the Distributed Logging Facility

Database stored procedures, to aggregate status
information to a variety of presentations systems

At CERN, the Lemon (LHC Era Monitoring)
system is used to display metric 
information, and the SLS (Service Level 
Status) system is used to provide end 
users with service availability information. 

Operational problems are classified at node level by 
CASTOR specific logic. Depending on the classification 
problems may cause the node to be moved into 
Maintenance or Draining states.

Service availability for 
the ATLAS experiment

Examples of different metrics collected 
and displayed for the service manager.

When specific conditions are met, 
actions are automatically taken, and if 
needed a GSM SMS is sent to the 
service manager.

Disk Cache
Disk servers provide 
file access through 
RFIO, ROOT, 
XROOT, and GridFTP
protocols.
Garbage collection is 
performed locally, 
according to centrally 
defined policies.

Disk Cache Management
A set of stateless daemons perform the required tasks by 
querying a central database, the stager catalog. The 
database keeps the status of the whole system. 
The Stager is the main CASTOR daemon: among others, it is 
responsible for handling user requests, for deciding which 
files shall be recalled from tape, and for the management of 
file replication within the disk cache.
The Resource Monitoring daemon collects status information 
from disk servers, used to schedule I/O access to the fabric 
resources.

Central Services
The Name server
provides the CASTOR 
namespace.
The Volume and Drive 
Queue Manager
handles the status of 
tape drives and their 
queues.

Tape Archive Management
The tape archive provides long term availability and
transparent access to data on tape.
The Remote Tape Copy software manages a set of migrators
and recallers to handle the transfer to/from tape.
The Tape Daemon is the interface to the tape robots. It supports 
different tape libraries, e.g. STK SL8500 and IBM 3584.


