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The S DCC Source: O. Rind, BNL Box: Cloud Storage for Scientists

* The Scientific Data and Computing Center (SDCC) is a shared multi-program facility in
Bldg. 510/515 serving ~2500 users from more than 20 projects with ~41 FTE

e A component of the Computational Science Initiative (CSI) that includes the RHIC &
ATLAS Computing Facility (RACF) from the Physics Dept.
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Computer Science & Mathematics Scientific Data & Computing Center Center for Data-Driven Discovery Computational Science Lab

e Tier-0 for RHIC, US Tier-1 for ATLAS, US Data Center for Belle-
Il, plus photon sciences, neutrino, astrophysics, LQCD, biology,

ElC; i
e High-Throughput and High-Performance computing including !D'j‘{pECEBIIO
90K+ CPU cores, ~90 PB disk storage, 180 PB tape storage,
3x100 Gbps network (ESNET) Jjupyter @ mattermost
o New data center under construction in Bldg. 725 (2021) O |nd|@

C| CiLogon

* Increasingly involved in adapting, developing and deploying
collaborative tools
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https://indico.bnl.gov/event/6868/

The CernVM File System (CernVM-FS)

* Read-only software delivery file system

 Files and metadata downloaded via HTTP

» Multi-level caching exploited between client and server
» Ensures data authenticity and integrity

* Built for fast, scalable software distribution
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The CVMFS Code Base

* 15,250 commits

* 45 contributors

* 547,063 lines

* Predominantly written in Go (C, C++)
 estimated 150 years of effort (COCOMO model)

(as of 22 Jul 2020, per https://www.openhub.net/p/cvmfs)
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Opening a CVMFS File
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Opening a CVMFS File

chmarks
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Publishing Changes in CVMFS (server)

cvmfs server transaction myrepo.mydomailn
vim /cvmfs/myrepo.mydomain/myfile
cvmfs server publish myrepo.mydomailn
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Distributing Changes in CVMFS (replica)

cvmfs server snapshot myrepo.mydomain
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CVMFS at SDCC: Architecture

* One production Stratum Zero server (internal)

* One production Stratum One replica, one “hot” backup (external)
* Two reverse proxy caches (external/internal, main service target)
» Two forward proxy site caches (internal w/external access)

* (Related) Two forward Frontier Squid site caches (external/internal,
connect clients to WAN service)

» Server, replica, caches all updated to latest stable versions
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CVMFS at SDCC: Architecture
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https://racfjira.atlassian.net/browse/NETREP-13

CVMFS at SDCC: Replica

« 102 replicated repositories
* From 10 domains and four sources (BNL, CERN, OSG, RAL)

» Occupying 28 TB local disk

» Served 790 TB in external client bandwidth to date in 2020 (Jan 1,
2020 - Jul 22, 2020 [A. ZaytseV])

SDCC Cache Servers Cluster Network last year
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CVMFS at SDCC: Server

» Stratum Zero for 13 hosted repositories
* Occupying 490 GB local disk

 For facility and experiment use:
« ASTRO, DayaBay, DUNE, EIC, PHENIX, SDCC, sPHENIX, STAR

Maximum Disk Space Use d
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CVMFS at SDCC: How to Use

 As a client:

« Access your repository on our worker nodes:
ls -1 /cvmfs/myrepo.mydomain

* |Install your own local CVMFS client, define a local cache, and point your
client at our service:
cvmfs.sdcc.bnl.gov
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CVMFS at SDCC: How to Use

* As a repository:
« Obtain liaison or representative access to our CVMFS service write hosts:
cvmfswrite0{1,2}.sdcc.bnl.gov

« Stage your changes directly to your mounted CVMFS repository:
/cvmfs/myrepo.mydomain

« Create a flag file to indicate the change to our publishing mechanism:
CVMFSRELEASE

* Your changes will be published automatically

Details: https://www.racf.bnl.gov/docs/services/cvmfs/stratum-zero
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https://www.racf.bnl.gov/docs/services/cvmfs/stratum-zero

CVMFS at SDCC: How to Use

* For best results:
« CVMFS is optimized for fast, scalable software distribution
» works best with small software files and libraries

 The CVMFS merging and publishing mechanism is atomic
« all files and changes are versioned and recorded

« not intended to store, stage, or distribute continuous software builds, or other

frequently replaced data
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The End
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