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dCache history

Born in September 2000 at DESY, designed at first for HEP community
Open source project developed in Java 



dCache 3

dCache deployments around the world
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dCache goals
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Key features

● Capable of managing petabytes of data
● Fault tolerance against server failures (HA)
● Support for commodity servers
● Easy scalability by adding new pool nodes
● Transparent data distribution and replication across multiple nodes
● Fine-grained authorization with POSIX file permissions and NFS-style ACLs
● Quality of Service (QoS) management
● HSM integration
● dualstack IPv4/v6
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Doors
User Protocol-specific entry point

Pools
Handles data storage

PoolManager
Manages and configures pools, 
handling data flow and pool selection

PnfsManager
Interface to the namespace

Admindoor
Administration interface

Databases
metadatas
space management, quotas, pins,
billing, bulk

  

Core components
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From tiny to huge
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Requirements

For headnodes
PostgreSQL (metadatas, spacemanager DBs)
Apache Zookeeper 

For poolnodes
mounted FS (xfs, ...)

 Minimal dCache installation guide : 
https://github.com/dCache/dcache/blob/master/docs/TheBook/src/main/markdown/dcache-minimal-installation.md

https://github.com/dCache/dcache/blob/master/docs/TheBook/src/main/markdown/dcache-minimal-installation.md
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dCache @CC-IN2P3

In production since 2005 @CC-IN2P3
from 35TB to 65 PB 
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dCache @CC-IN2P3

3 instances 
● LCG (Atlas / CMS / LCHb)

- 43PB / 123M files
- 165 servers (Dell R740XD2, HPE Apollo 4200)
- weakly : 3PB imported, 5PB exported, 4PB read analysis
- up to 300TB staged from tapes per day

● Rubin Observatory (LSST)
  - 18PB / 258M files
  - 65 servers
  - 2500 images per night (20TB), +5PB per year

● EGEE (Dune, Belle2, Juno, Xenon, ...)
- 2.5PB / 36M files
- 13 servers
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Authentication

● dCache auth plugins : 
– X509
– voms
– kpwd
– htpasswd
– jaas
– oidc
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Authentication

 VOMS -> OIDC
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Multi protocols

dCache access protocols
– GsiFTP
– HTTP/WebDAV
– XRootD
– NFSv4.1
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Tape interface

Native to dCache
– dCache = disk cache on front of tape
– The essential part of the dCache design
– Transparent for the users
– Stage Protection
– Supports multiple HSM on a single instance
– Tape REST API
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QoS

 HEP : Single copy (tape or disk)
 Cloud : 2 disk copy + 1 tape
 Double copy : 2 tapes on different media types
 ...

" name ": "my - policy ",
" states ": [
 {
   " duration ": " P10D ",
   " media ": 2x DISK
 },
 {
   " duration ": " P1M ",
   " media ": 1x DISK , 1x HSM
 },
 {
   " media ": 2x HSM
 }
]
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        User Metadata/Labeling

 Extended attributes for files/directories
Exposed via NFS, WebDAV, REST
Labels can be attached to a file
Query files by label using the REST API
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Monitoring

 dCache Web interface
frontend
alarms
RESTful API

 Billing log files
 Billing database
 Kafka events
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Monitoring
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Kafka

 A message broker system allowing services to send and receive messages
 load balancing and resilience
 Widely used in the IT industry and scales very well
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Transfers monitoring Kafka+Opensearch
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Monitoring Kafka+Opensearch multi sites
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Global monitoring
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Load monitoring



dCache 24

Deployment

 dCache soft/conf with Ansible playbook 
 ecosystem with Puppet (sys conf, grid, probes)

 dCache on Kubernetes (Helm Chart)
https://github.com/dCache/dcache-helm

$ helm install chimera bitnami/postgresql
$ helm install cells bitnami/zookeeper
$ helm install billing bitnami/kafka
$ helm install –set image.tag=9.2.33 my-store dcache/dcache

https://github.com/dCache/dcache-helm
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Testing

 dCache CI
https://github.com/dCache/dcache/blob/master/.gitlab-ci.yml
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More ?

 dCache international workshop host by CC-IN2P3 in May 20-21 
https://indico.desy.de/event/48191/

https://indico.desy.de/event/48191/
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• More info: https://dcache.org

• Steal and contribute: https://github.com/dCache/dcache

• Help and support: supportϕdcache.org, user-forumϕdcache.org

• Developers: devϕdcache.org

https://dcache.org/
https://github.com/dCache/dcache
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