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* CMS computing model

~ data organisation
- data flow from Cern to T1 centers

+ PhEDEX — a tool for mass data movement

~ Data flow from Cern to GridKa

~ import / export strategies
- some plots and numbers
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cvs1 The CMS computing model @

types of data >
e
* RAW data

~ 0.6 +/- 0.3 MB per event (low lumi phase)
- 1.5 +/- 0.5 MB per event (high lumi phase)

* RAW Prime data

~ |ossless compressed RAW data

- |ater maybe lossy compression
* Reconstructed data (= DST)

~ FEVT (full events) consist of RAW Prime + DST

~ shipped to T1 centers

v
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The CMS computing model
streams of data

CMS Online
(HLT)

~10 online streams (RAW)

~10 onling ==

w10 ONliNE
streams streams
RAW) -l P (RAW)

Primary Event
Archiving

First pass
reconstruction

~10 online streams

(RAW) ~50 offline streams

(RAWPRIME+RECO)
/'\ v
! Primary ", < T
tape | S
i archive /

RAW
+» Reformatted FED detector data,
» L1 trigger and HLT trigger data,
¢ some objects from HLT processing

RAWPRIME
+ Same content as RAW
* Lossless compression (e.g. zip)
* Possibly lossy compression once
systems have become stable

RECO
* Reconstructed objects
+ Today, also called DST

AOD
¢ Custom sub-sets/extensions of RECO

(RAWPRIME+RECO)

preliminary

~5 Tier-1
Centres

~50 offline streams

shared amongst

Secondary
Event

Archiving

~10 offline streams
per Tier 1
(RAWPRIME+RECO)

Analysis, Calibration,
Re-reconstruction,
skim productions...

Analysis skims,
AQD’s, TAG's

/ Secondary \\‘\\
tape
\  archive

CERN
\
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~25 Tier-2
Centres

p Tier 2

p Tier 2

p Tier2

b Tier2

> Tier2
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ems. | PhEDEX - G
< challenges and features (1) 2

_— C—
+ 100k files with 5 replicas each per month

* Reliable transfers

~ transfer states: system writes current state to disk
~ checking file-size and cksums
~ multi-hop transfers with fall back routes

* Fulfill transfer needs

~ offering push, pull and stream models
~ data subscriptions; independent from file origin

.

~ web interface for transfer requests & subscriptions
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PhEDEX -

challenges and features (2) >~

~ Buffer space management

- cleaner: removes files from disk

- stage pool management (not yet impl.)
+ Monitoring
- status web page

- interface to Monalisa monitoring

+ Protocol matching

CER/@/
\

- support multiple backends: g-u-c, srmcp, dccp, lcg-rep

- automatic protocol matching (not yet impl.)
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Data movement
GridKa import

* Current import strategy

~ based on globus-url-copy to local disk
~ dccp to dCache interfaced MSS

* Future import strategy

~ using srmcp only for data replication

- still via local disk-buffer ?

® transfer tools unreliable (1-5%) => lots of delete operations
® would stress dCache and tapes ?
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Data movement CERfNj/
GridKa import >

current solution @
dCache (CMS) long term solution -

disk buffer

P a—

~1TB ?
= _SRcp.
cp ~ o
local disk buffer
~ 11.2 TB shared with official /
CMS business (production,etc.) !! GlobusUriCopy
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Data movement
GridKa export

* Export from MSS via dCache

~ manages its buffer space automatically

CER/@/
\

~ no explicit cleaning of stage pool necessary

- Intelligent prestaging with auto balanced replicas
-~ dCache interfaced with SRM

« Export from buffer disk

~ only for intermediate transfers (FZK not final dest.)

~ files will get deleted when at final destination
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Data movement
O\

GridKa export >

E
long term storage

dCache

disk buffer

intermediate storage
local disk buffer

~ 11.2 TB shared with official
CMS business (production,etc.) !!

5, When at final dest.
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cms 1 Data movement via SRM )

why using SRM ? >~

N

* Negotiates transfer protocol (e.g. gridftp)

* Checks avalilable space for file
* Assures correct file transfer (check sums)

~ but failed transfers produce exit code 0 also here ?!
~ PhEDEX does filesize and cksum checks on its own

* |nitiates file staging (e.g. on dCache)

v
.
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PhEDEX - drop-box cE)

data injection & export |“©
&

create
local PFN check existence

provide file size publish to
fix xml TMDB

.:nssign files
generate TURL m_ark
[srm,gsiftp]:// available
St - (om0
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PhEDEX - drop-box
data import (now)

1.assign files
2.maintain routes
3.mark wanted

4 .mark available
5.get S-PFN,...
6.gen. D-PFN
7.init transfer
8.store PFN
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PhEDEX - drop-box @)
data import (future) Vit

&
exporting node importing node 1.assign files

- 2.maintain routes

3.mark wanted

4.1 get PFN

4.2 derive TURL

4.3 advert. TURL
mark avalil.

5.gen. loc. TURL

6.init transfer

7 .derive PFN

store in POOL
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CMS Overview of data moved |

recent PRS request Vi
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Transfer status

_— Compact Muon Solencid

Age Node Files On Site Staged Transferable InTransfer Wanted Pending Other
N Size N Size N Size N Size N Size N Size N Size N Size
Ohoé6 ASCC_Transfer 351 127GB - - - - - - — - - - 351 127GH - -
0h0o5 CERN_MSS 177235 224 °TH 177235 224 TH - - - - - - - - - - - -
Current CERMN_Transfer 113386 149 TB 113386 149TB 31116 39TB - - - - - - - - - -
Current CIEMAT Transfer 351 127 GB 237 10.8 GB - - 114 19GB - - - - 114 19GE - -
Cuwrrent FNAT MS5S 85455 121 TB - - - - - - — - - — 85455 121THB - -
O0h19 FNAL_ Transfer 104798 12.1 TB 104798 121 TB - - - = — - - - - = - -
0h18 FZK MSS 40528 65TB 40528 657TB - - = = | = = = = e
O0h17 FZK Transfer 34487 S50TB 17798 25TB 17798 25TB 133 161GB 14 35GB 942 1313GB 15732 23TB - -
Ohl5 IN2P3_MSS 1782 271.0 GB 37 B85GB - — 1519 2284 GB - — 1519 2284 GB - — 206 338 GB
Ohl4 IN2P3 Transfer 1782271.0GB 1782271.0GB 1782271.0 GB - - - - - - - - - -
Oh13 INFIN_MSS 38677 T75TB - - - - - - - - - - 38677 I75THB - -
Ohl12 INFN_Transfer 80425 78TB B0425 78 TB - - - - - - - - - - - -
Ohll PIC MSS 18176 16 TB 18170 1.6 TB - - 6 143.7MB o6 1437 MB - - - - = -
0h10 PIC_ Transfer 18176 16TEB 18176 1.6TB 109163013 GB - - - — - - - - = -
0h09 RAL MSS 16673 25TB - - - — 16673 25TB - - - - 16673 25TH - -
v 0h08 RAL_Transfer 32652 42TB 10673 25TB 16673 25TB 132 36.7GB - —4473 499.5GB 11487 1.2TH 154777 MB
\ 0h07 TEST_ Transfer 1515 275.6 GB - - - - - - — - - - 15152756 GB - -
Total 786449 989 TB 589265 72.1 TB 78285 9.5TB 18577 2.8TB20 3.6 GB 6934 859.2 GB 190004 259 TB 225 343 GB

http://cms-project-phedex.web.cern.ch/cms-project-phedex
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Transfer performance G
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X
up to ~2 TB a day outbound Transfer Rate Statistics

Ilmlted by netWOrk CEEN Daily External Internet Traffic

EBits per Second

Last hour
Age From To Files Total Size Total Time ;:Aggregate Rate Overall Rate Mean Rate Min Rate Max Rate
Oh12 CERN_Transfer FZK_ Transfer 212 244 GE 255d18h20) 2.8 MB/s 16 kB 274EKBfs 41 B 8707 kBfs
Oh12 CERN_Transfer INFWN_Transfer 214 22.0GB A7d14h06 6.3 MB/s 56kBs 178 kBfs 55 B 2951 KRB
Ohl2 FZE _Transfer FZE_ WSS 15 24GB 3d22hA3] 988.7kBs 104 kBfs  10.5kBfs 8.1 Bfs 201 kB/fs
Oh12 Total 441 55.8 GB 207d7hl0 17.0 MEB /5] 24kBfs  270kB/fs 4.1 B 8707 kBfs
Last day
Age From To Files Total Size Total Time Aggregate Rate Overall Rate Mean Rate  Min Rate Max Rate
v Ohl2 CERN_Transfer FZK Transfer 3183 5887 GE  Z783d23h51 TONB/3 25kBfs 193 EkBfs 18Bfs 12ME/s
|| 0hl13 CERM_Transfer INFN_Transfer 3200 2581 GB  107048h17 42 MB/s 41 kBss 525 kBfs 30Bs 23MEfs
Ohl3 FZE Transfer FZE_MSS 1573 Z291.0GE  123422h13] 34NB/S  285kKBfs 1926 KB/ 145B/5 40MEB/fs
Oh12 CERM_Transfer FIC_Transfer 326 56.2 5B 11d13h58 803.2 kBfs) 624 EkBfs 108.2KB/s 301.7Bfs 14MEfs
Ohl3 PIC Transfer  FIC_M3ES 205 46,77 GB 439d1h59 567.1 kB /s 1.3kB/s 1.3kB/s 42Bfks 21 kEss
Ohl3 Total 8487 13TE  4428d22h20) 16.0 MB/s| 37kBfs  67.1kBfs 18 Bfs 40NME/s
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Typical size of files

file size distribution

CER/@/
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CMS
Summary & outilook C\Ew
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+ 40 TB of data successfully moved in total

~ ~10 TB during DC04
~ ~30 TB so far during recent PRS request

+ System proved capable to handle requirements

~ provides reliable transfers
- redundant distribution chain

+ Central TMDB potential single point of failure

- distribution of DB planned
- |looking into P2P solutions

Jens Rehn December 2004 Service Challenge 2004



performance tuning of @)

globus-url-copy Vet
i tuneable parameters:
S I e amount of g-u-c jobs

e amount of streams

performance MB/s
\
|

&

; rule of thumb:
# jobs * # streams = 50

1 2 3 4 5 6 7 8 9 10
X streams
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Production coupling N
to PhEDEx s
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& publish smry via email

publish
smry file

cksum
Pool-xml frag

—" -
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