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Total weight : 12500 T
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CMS Dataflow
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History of CMS Data Transfers
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CMS Data Transfer Tool: Phedex

Stage In

Web Page | Central Agents |

SYS8] JajSuBl)

a|e|g pausaq
ai|IS WauND

Transfer

Management s
Database 8

FileDownload

Kjusp

Christoph Wissing | GridkA School 2010 | Page 5



Data Organisation

Datasets
1074

{Primary/Processed/Tier

Represents a specific

kind of data.

Transfer Request

who wants this data? (certificate DN}
what data? (dataset, blocks list)
where should it go? (node list)

how? replication or move, priority
why? (optional comment field)

T

Blocks Files
~2TB ~1000/block, ~2GB <
' Dataset#GUID ' Istore/path/.../GUID.root
D————
P ———————————— B
P ——————— A ————
—_— B — e ——

A group of files which
likely need to be
accessed together.
Should be about the
size of a tape.

Approval by site Data Manager

Should be large in order to optimize
transfers and local /0. Logical file

name path designed to help organize
storage.

A
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Subscription
dataset or block
destination
priority
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CMS PhEDEX - Transfer Rate
90 Days from Week 22 of 2010 to Week 35 of 2010

CMS PhEDEX - Transfer Qualit ! ! !
90 Days from Week 23 of 2010 to Week 36 of 2010
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Tier-1 to Tier-1 Transfers

CMS PhEDEX - Transfer Rate
90 Days from Week 22 of 2010 to Week 35 of 2010
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Tier-1 to Tier-2 Transfers

CMS PhEDEXx - Transfer Rate

90 Days from Week 22 of 2010 to Week 35 of 2010
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Tier-2 to Tier-2 Transfers
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Organisation of Tier-2 Storage

Analysis
Operations

Physics
Groups

Local
Comminity

Local Users

Individuel

Typical CMS Tier-2

Central Space

50TB

*Total Central Space: 2.2PB
*Good distribution of analysis samples
*‘Number of replicas ~ attractivity

PAG_1
Group Space

50TB

PAG 2
Group Space

50TB

PAG_3
Group Space

50TB

« Each group supported by
at least 2 Tier-2 sites
« Total space used by groups: 2.5PB

Local Space

~100TB

User Space

~50TB

» Users assigned to a “home Tier-2"
* 1-1.5TB per user (suggested by CMS)
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Conditions Data Distribution

HTTP Squid Caches
- Rather easy to operate

- Good scaling: Larger sites run several squids

CMS Offline

Offline =) -Il_;enr%
| Squids
- Frontier | — J
ORCOFF Servers TierN
ier
. Tomcat+ ierl, 2, 3
Squid \ |:> Farm

; Tierl, 2,3 :> TierN
ORCON Squids Farm




Data Access Pattern

plexity / Reality

Network ,
’

LAN
Network
#
Storage Server
LAN+WAN _
Farm some 100 Nodes SE with dozens of serves
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Oberserving Data Accesses (High Level View)
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Oberserving Data Accesses (Lower Level View)

Typical Networkserver:
> 1GE Networking

Network
g = ~100MB/s expected
g 00 = “Easy” to saturate
& o M : y |

Mo Tue > 10GE Networking
OIn M Out
= Up 1GB/s should be possible
Network = Not easy to saturate

Bisec

laa M
M " Bottleneck now somewhere else
B4 * > Underlaying storage system

Maon Tue
OIn M Out > Sensitive to RAID setup
> Difficult to tune for all use cases
Network

100 1 = Streaming more easy
m: (S i = Seeking due to random access is

Mon Tue expensive

OIn M Out
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ROOT 1/O is rather complex...

TTreeSQL

TSQLServer
TSQLRow
TSQLResult

Oracle

%0



...but not complex enough for CMS 7

| - TFileAdapter
"I - special cache model
- lots of patches to ROOT

TTreeSQL

TSQLServer
TSQLRow
TSQLResult

Oracle
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I/O Layer Steering

> Various parameters in TFileAdapter

> CacheHint
= Application only: ROOT does the caching

= “Lazy download”

> Chunks of several MBs copied to locat scratch disk
> Reading and seeking on local disk

= Storage only: ROOT only drives the caching, but actually does not
> ReadHint

= Direct-unbuffered
= Read-ahead-buffered

> Buffer size can be configured

> Big parameter space

> No set fits for all storage solutions

> Each job type likes other settings
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CacheHint Parameter Matters
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> Experiments move around Petabytes routinely

= Exercised over many years in several data challenges
= Experiment specific tools hide weaknesses of the middleware

= Rates and volumes of the Computing Models are met

> Real challenges (with real data) still to come
> Access to conditions data
= So far no scaling issues seen
> Efficient local data access
= Topic only in the very recent time

= Difficult on complex infrastructures

= Will be a big topic for the coming years

# Analysis of LHC data will be also a technical challenge
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Tier-2 to Tier-1 Transfers (MC upload)

CMS PhEDEX - Transfer Rate
90 Days from Week 22 of 2010 to Week 35 of 2010
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More Quality Plots

Tier-2 to Tier-2 (by Destination)

CMS PhEDEX - Transfer Qualit
90 Days from Week 23 of 2010 to Week 36 of 2010
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Tier-1 to Tier-2 (by Destination)

CMS PhEDEX - Transfer Qualit
90 Days from Week 23 of 2010 to Week 36 of 2010
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