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TIpo6renm

MpoGmen

Ycekopurens LHC

o HEP + IT = IIpoGem.

o MaxkcumaJstia ceerumoct 2017:
1.58 %104 [em 2.7 1]

OTcrostHre MeXKy IpyIUTe B CHOna: 25 ns
Yecrora Ha comrbebuure: 40 MHz e

Nevents = Loevent

Op—p/7Tev 60mbarn
600 000 000 000 cbabcanu / cexk
Pasmep Ha gannure: 6 Gbyte/s

Peak luminosity (10" cm s~
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CE/RW IIpo6rem isrefFimem

CERN - MzuncinTesnen neaTbp

Meyrin+ Vigner :

Memory(TiB) 1153.72
Numberofcores 217530
Numberofdisks 90179
Numberofmemorymodules 108743
Numberofprocessors 27409
Numberofsystems 14421
RawH DDcapacity(TiB) 246262

source: http://hwcollect.cern.ch/

Tonop Usanos GRID Texmomorum
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Pemenue Nsuucaunrenen mozen na CMS
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Pemenue Nsuucaunrenen mozen na CMS
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Grid: Jledunurus

o CraHmapTHU KIbCTHbPHU CHCTEMU

InfiniBand Ethernet
Switch . i Switch
000000 | Nodes [ coooooo | Front End

Services

CN1 LAN
login interface

File
Storage

InfiniBand

I xapayep I—P[ onepauMoHHa cucTtemMa |—>| npouec

o ObemuHsiBaHe B MpeKa OT KI'bCTbPHUA CHCTEMU:
o Huga na abcrpaxius

l xapayep l—}l onepauuoHHa cucTema |—>| npouec |H| npunoxenue (ycnyra)
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Pemenue 41

supcanrened mozes na CMS

Crbiky 3a obeMHEHE Ha HUBO YCJIyTH:

o Basupanu na P2P koMmyHuKalms - CHITHO JIeleHTPaJTU3UPaHU.
o Napster - 1999r.

o Seti@Home - 1999r. University of California, Berkeley

o YciloxKHsIBaHe Ha, BHUJIOBETE YCJIYI'U U BPBb3KUTE MEK/Y TAX:
-YCnyru 3a CUrypHocT-

MHdopmaLmroHHK yenyri Yenyru 3a 4ocTbi—

Habnionenwe Ha
sanasn

WcpopmaLs n

Yonym 3a aocten
wabniogenme

Ao Mpup

Yenyru 3a ynpaenenue Ha ﬂaHH”T (—chym 3a ynpaeneHue Ha 3agaqin—

Karanor 1a mera- Daitnos katanor Ynpaanewus ua Usaucnumenen
naknuTe W pennukaLNS prain enemenT
OretHocT
Enewmest 3a Vnpaaneve wa Ynpanesve wa
Chxpanenme Ha Pl paanpepenenvero
AaHHn Ha sapaunTe

o Muabiayenp: gLite - wact ot nmpoekta EGEE/EMI; Globustoolkit;
VDT (Virtual Data Toolkit).

AHOB
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Hebunauims

Crbiky 3a obeMHEHE Ha HUBO YCJIyTH:

o Basupanu na P2P koMmyHuKalms - CHITHO JIeleHTPaJTU3UPaHU.
o Napster - 1999r.
o Seti@Home - 1999r. University of California, Berkeley

o YCI/IOXKHSIBAHE HA BHUJIOBETE YCJIYI'U U BPBb3KUTE MEK/Y TAX:
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-’
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Motpe6uTen Ha rpua
cpepara g-Lite

o Mumabayenp: gLite - wact ot nmpoekta EGEE/EMI; Globustoolkit;
VDT (Virtual Data Toolkit).

GRID rexnosorum



Grid: Hedbununus
WLCG

Nzuucauresnen Mo,

Grid Protocol  Internet Protocol
Architecture  Architecture

Application | Application ###
HEERTE

BEREEERRIRIEEERE

[ Collective | |snnensrarnrennen

RERREERAARRERRIE

[ Resource | |###sssasssssssss

Transport #####

L Comectvy |

Internet ######

[ Fabric | [ Link saensesnss




Pemenne

Hebunauims

o Bupryasnu opranuzanum.

o NzuckBaHus KbM €JHA MpexKa OT pecypcu 3a na o0bae I'pun:

@ /la BxirouBa B cebe Cu U J1a KOOPAUHUPA CIIOJAEJITHETO HA HAKAKBU
reorpadCKu pasesIeHn pecypCH U moTpeduTesu.

© /la u3mos3Ba cTaHZapTHU, OTBOPEHU IPOTOKOJX U HHTepdehcn ¢ 0bIrno
NpeJHa3HAYEHUE.

@ /la nmpeocTaBs JOCTATHIHO HAJEXKJEH METOJ| 38 OCUTYPsBaHe U OlEHKA
Ha KaveCTBOTO Ha cnenuanusupanu (QoS) pecypcu.

o ned: Mpexa oT pecypcu ¢ TEOPETHIHO HEOTPAHUYEH KalallUTeT, IPU
KOSITO OCHOBHUSAT MOZEJI Ha YIIPaBJIEHHE HA PECYPCUTE, TOBA €
MPUHIUITBT HA “TIPEIOCTaBsIHE TPU MOUCKBAHE W MPUTEKABAIIA
Bb3MOXKHOCTTA, 32 BUPTYAJIM3AIMs U CIIOJIEJISTHE HA CAMUTE PECyPCH.

GRID rexnosorun
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o [Ipumepn:
Particle Physics Data Grid (PPDG); EU-Datagrid ; NASA’s
Information Power Grid,
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Nzuucauresnen Mo,

es1 na CMS

Pemenne

7z

Yaactamiu 8 WLCG

: 4
wLccG
Worldwide LHC Computing Grid
WLCG = EGI + OSG + NORDU GRID
— 40 abpkaBu
— 170 u3YUCIUTESHE IEHTHPA
— 2 MUJIMOHA M3YHMCJIMTETHU 3aJa9H / IeH

— 10 Gb/s riobasHa CKOpoCcT
— Haz 10 000 moTpeburesst

GRID rexnosorumn

Tonop Msanos
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SZA

Kanamurer na WLCG
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C\E/RW Pemenue Usuucanrenen mogen na CMS

SZA

AbGcTpakTeH MOIEN HA JaHHUTE.

oB GRID rexnosorum
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Pemenue Nszuucnurenen monen na CMS

AbGcTpakTeH MOIEN HA JaHHUTE.
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WLCC
Pewenue Msuucnurenen monen na CMS

AbGcTpakTeH MOIEN HA JaHHUTE.

WpeHtugpnkatop
Ha CLouTNe

e JaHHW OT
netekTopa

Tonop Usanos GRID Texmomorum
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Msuucnurenen monen na CMS

Tuep cTpy

Tscro cBbp3aHa ¢ pabOTHUTE IOTOIN.

CMS

Pasviep)/ .
[KB]

Skimming ®opmar| CbrbpxKanne

Tunose JaHHN OT PeasHu CHOUTHS.

o ‘ @}n gi\% TIbpeunn - FED dopumar + L1 tpurepa | 150

RAW II'bpBuanm - cjej onsaiin opmarupane - | 500
or L1 rpurep u or HLT

‘ Raw samples ESD Pekoncrpynpanu - Tpekose, Beprekcy, | 1000
(RECO)| crpyn, uacruum -+ wundopManusra OT
Derived Proposed to be transient data RAW
- Derived persistent data AOD Pexoncrpynpann - pekoncrpynpannte du- | 300
3UYHE 00EKTH.

DPD Nzpnevenn Puznuan Jawan - noxbpa- | tmp
an AOD nannu, crenndutHn 3a HIKAKbB
KOHKpeTeH (pu3Mten anaam3

NTUP | Cebpsanu Cuucbun tmp
Tunose JJAHHK OT CHMYJIMPAHI CHOHTHS.
Simulation Recongtruction HEPMC Msxoz or reHepaTop Ha chonTHS 1000

—_— HITS Cumyimpanu cbOuTHS - CHMyaMpaHaTa | tmp
CHEpIusi, OCTAaBeHA B JIETEKTOPa OT IeHe-
- pupanuTe CHOUTHS
RDO Cumymupann IIbpeuasn nannu - u (RAW- | 1500
SIM-RECO)




Pemenne

AHHUTE

Tscro cBbp3aHa ¢ pabOTHUTE IOTOIN.

Grid:
WLCG
V3uuciaurened MOJeN Ha

Tedununus

CMS

Pasviep)/ .

Skimming ®opmar| CbrbpxKanne KB
-4 Tunose jlannyu or peajnu cbLoGuTUA.
o ‘ @}n gi\% TIbpeunn - FED dopumar + L1 tpurepa | 150
RAW II'bpBuanm - cjej onsaiin opmarupane - | 500
or L1 rpurep u or HLT
‘ Raw samples ESD Pekoncrpynpanu - Tpekose, Beprekcy, | 1000
(RECO)| crpyn, uacruum -+ wundopManusra OT
- Derived Proposed to be transient data RAW
- Derived persistent data AOD Pexoncrpynpann - pekoncrpynpannte du- | 300
3UYHE 00EKTH.
DPD Nzpnevenn Puznuan Jawan - noxbpa- | tmp
an AOD nannu, crenndutHn 3a HIKAKbB
KOHKpeTeH (pu3Mten anaam3
NTUP | Cebpsanu Cuucbun tmp
Tunose JJAHHK OT CHMYJIMPAHI CHOHTHS.
Simulation Recongtruction HEPMC Msxoz or reHepaTop Ha chonTHS 1000
—_— - HITS Cumyimpanu cbOuTHS - CHMyaMpaHaTa | tmp
CHEpIusi, OCTAaBeHA B JIETEKTOPa OT IeHe-
- pupanuTe CHOUTHS
RDO Cumymupann IIbpeuasn nannu - u (RAW- | 1500
SIM-RECO)

Tonuna Yecrora Usxox
2012 460 Hz 328 MB/s
2015 1000 Hz 600 MB/s

Tabmuia: Yecrora na pabora na Tpurepa or Bucoko auso CMS.




WLCG
Pemenue Nszuucnurenen monen na CMS

Tl
Germany

TI:
Taiwan

Tonop Msanos GRID rexnosorum
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Pewenue Msuucnurenen monen na CMS

TuepO
3 HOTOKa OT JaHHU 5 paboTHU ITOTOKA
o PusuyeH 1MOTOK OT JaHHu ¢ decrora 200 Hz. o Cimpane
o Excrnpecen moTok ot manuu ¢ decrora 20 Hz. o Ilpenaxerupane
o [lorok 3a kasmbpupane u Habmoaenne 20 Hz. o Bbpsa pexoHcTpyKims
o Excmnpecna obpaborka
CMS (P5) o Bbbpsa kamubposka
HLT Commissioning,
Physics,DQM
A
Storage .
Manager Alignment & | ____]_ Conditions
Calibration v
= CAF M Offline
»12]le = — Conditions
S1g)8 e Conditions | Database
1= © H 4
Sls]x S H '
[l (&) in} S 5 ;
i 3 E
> Express Alignment & o E
| reconstruction Calibration 8 !
7| (within 1-2 hours) < E
A\ A 4 v
: H | $  Prompt
Repacker | 3 J $ reconstruction %
Primary Disk
Tier0 Datasets buffer 48h delay

p Msanos
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Pewenue Msuucnurenen monen na CMS

7 T1 25 T2

~10 ontne
‘streams (RAW)
Am onine
nm
mmsmmm
»N‘mr\lne Tier 2 ||| Tier 2 || Tier 2
(RAWRECO)
50 Datase L
Ponary (RANRECO) ) | L aneste Analyss, Skims: Tier2 li| Tier Tier 2
archive . Tiegd's. per Tier 1 Calibeation, RECO,
Tier 0 (RAWSRECO) | Rereconstncion, one.
Sim making
Second-
CMS-CAF = 2 || Tier2
(CERN Analysis Facility) arcnive /T ata

Tun HAa U3YUCTUTETHUTE 3aJa9u:

o CPU unrensusHI
e ['pyba rpamysnmpanoct
o JIbaro Bpeme Ha M3YUCTIEHUS
o Jlunca Ha KOMyHHKAIUS
=] _
I
(sreams EEE EEE auEmEE )
BEEBCE

[Slream B




. Medbunumus
WLCC
Pemenue Usuucaurenen moaea na CMS

Pazpurne na nzunciurenenns mogen na CMS

asdf

Tonop Usanos GRID Texmomorum
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Pemenne Wszunciaurenen mozen na CMS

BJIATOZIAPA 3A BHUIMAHUETO!

Tonop Usanos GRID Texmomorum
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WLCG
C\E/RW Pemenune Usuucaurenen momen na CMS

SZA

XapakrepuctukuHa KibcTbpa BG05-SUGrid

Caiit or nuBo Tuep3.

40 x COMPUTING NODES: 8 x STORAGE:
CPUs: 80 Intel Xeon E5345 RAID arrays: 6
Cores: 160 Total: 72.8 TiB
Threads: 320 Configured Arrays: RAID6
RAM: 640 GB Distributed Filesystem: dCache
Lan: 1 GigE

[Mogabpxkanun Bupryanan Opranusanum
o CMS - ®usnka HA BUCOKUTE €HEPTUU.
o Padme - ®usuka HA BUCOKUTE €HEPIUU.
o Biomed - Buo-unxkenepun texunonmornn, buosorusi, Memumuua.
o Envir - Boirapcka BO - momenupanero u 3amura Ha OKOJIHATA CPEJIA.
o Dteam - MzmbiHsBa MOHUTOPUpPAIIA POJIS.

o Ops - UznrbiiHsgBa MOHUTOPHPAIIA POJIS.

GRID rexnosorum
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WLCG
C\E/RW Pemenue Usuncaurenen momes na CMS

SZA

[Tpouzsomurennoct Ha BG05-SUGrid

Tecra HEP-SPECO06 - ontumusupan Bapuant za SPECCPU2006 (all-cp).

CPU HEPO06 | Clock | L2+L3 | Core| Memory (GB) | Mainboard
(MHz)| (KB)

Intel Xeon | 58.98 2333 16384 8 16 = (8x2 | Supermicro

Eb5345 FB-DDR2-677)| X7DBE

Tabsnuna: VsmepBane Ha TPOU3BOAUTEHOCTTA Ha €UH U3YHUCIUTEIIEH Bb3€s
unentudeH ¢ re3u or BG05-SUGTrid .

HEP — SPECO06(BG05— SUGrid ) = 40 % 58.98 = 2352 (1)

Teopernuna mapasiensa epeKTHBHOCT:

f*Nxs

Too0 = (2333%1604)/1000 = 1493.12 (G flops| (2)

Tonop Usanos GRID Texmomorum
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Pemenne Nzuucaurenen momesn na (

Tomosorust Ha Kabcrbpa BGO5-SUGrid

GRID at University of Sofia (BG05-SUGrid)

IP: 62.44.127.150 IP: 62.44.127.151 IP: 62.44.127.133 IP: 62.44.127.155
ns.grid.uni-sofiabg  cream.grid.uni-sofia.bg mon.grid.uni-sofia.bg  sbdii.grid.uni-sofia.bg
CE MON SBDII
Box Box DNS
7
5 (&
DNS Server Computing Elerku\t Monitoring Box Site BDII

(EMI-CREAM) LRMS (EMI-APEL) (EMI-BDII)

IP:62.44.127.152
kdcache.grid.uni-sofia.bg
IP:62.44127.153 |

phedex.grid.uni-sofiabg gg  [Xs
H
X

POOLO1

Storage Element
(dCache)

I

! .

| ®

| (J

| IP:62.44.127.134
I

Worker Node
(EMI-WN)
40nodes

POOLOS u!.grlr..i.umtsoﬁ:.bg
git.grid.uni-sofia.bg
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Pemenne JIMTENeH MOJE

T3 BG_UNI_SOFIA

LAl cern.ch esarch
Copy  @Primt  mSave default
SAM3 Si= usage Commissioned
Site Name Visible s Froduction © | Analysis furming. & | Pending E’!%EE‘E In_rate_phedex © | Out_rate_phedex TopalogyMain
I I I
T2_UK_SGrid_Bristal ok CRITICAL | wARNING  62%(202) 7ancer)  [EOSRN © (205 combined 5 [1sRME. 1
T2_UK_SGrid_RALPP ok DOWNTIME DOWNTIME 84%(1085)  01%300) [HSONNNN o (215 combined 4 [1sRM2 3
W Teee CNIGE = sosqizaae  sosrssce) | s comames | o [Corma 5
T2_US_Florida ok oK ok oawssre)  o2%04s2) [N B 1 : 123 [2sRMa 2
T2_US_MIT ok oK oK osw(772e)  msvioass) RGN (215 combined 276 [1sRM2 3
T2_US_Hebraska oK aK oK o1%es1o)  slw(1ss1s) [HEABNNNN (25 combined | =17 407 [EELT)
T2_US_Purdue oK oK oK o0%4571)  o1%21115) (KON 215 combined | 1 80 [1sRma 7
T2_Us_ucso oK oK oK 96%(5950)  75%4259)  |GHSENMMN 1401 |25 combined | 3¢ 7 [1sRM2 2
T2_US_Vanderbilt oK aK oK sew(1060)  oswee72) (AN |25 combined | 51 201 [1sRma 2
T2_US_wisconsin ok oK oK o9%esos)  sasiassis) [EAGSSNNN 215 combinea | = 38 [1sRma 3
T3_BG_UNI_SOFIA oK WARNING DK sawiizs)  [EESHNN © o o [sRma 1
”
T3_CH_CERN_Helixllebula [misswe_ | 3
T3_CH_FSI enor oK o o
T3_CH_Voluntest 100%(1184)
T3_CH_PKU enor [missme_| [2sRm2
T3_CO_Uniandes enor [missms_| [15RM2 1
T3_e5_oviean wasninG o
T2_EU_Fanat enor [missme | [2sRma.
T3_FR_IFNL oKk oK oK szw1311)  [EGENN © 1 0 [15RMM2 1
13_or s ok (BB wariino o 1

GRID rexnosorum
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i 8 firers-vatue-Flsvours-&fiter v C [ Search e+ on

Fom[26-062015 | wo[z7os 206 |
| [iN/esww _______________________§gu
= | i§] #
s S #
mi #
Show[10 2 ] artnes Showing 1 to 1 of L entries. First | previous (] Nex: | Last
€ g sam cms.carn ch/templates/emberfince stsmrymeati4ap?end. tme=201 ozt v &|[Q searcn we o

in}

O
Test history cream.grid.uni-sofia.bg using CMS_CRITICAL_FULL

760 hours from 2015-08-30 03100 0 2016.06:26 03100




Grid: Jedununus
WL

Pemenue Nsuucaunrenen mozen na CMS

paborenu VzaucanTeHu 3a1a4u

The first job record is dated Tue 16 Sep 2014 12:02:47 AM EEST.
The last job record is dated Wed 29 Jun 2016 01:46:20 PM EEST.

Username  Group #jobs days

- 192130  7613.08

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Expand task name.

Tonop Msanos GRID rexnosorum
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C\g‘W Peuwenne Wsuucaurenen Mo

SZA

Backup slides

se008.grid.uni-sofia.bg
IP: 10.10.10.41

dcache.gri
NAT + Firewall IP: 62.4.

ni-sefia.bg
N
e

Internet%
(

initial session J

N 3. client tries connection to
ip 10.10.10.35
- J

se003.grid.uni-sofia.bg
IP: 10.10.10.36

2. session to the pool
ol reports internal
ip 10.10.10.35

se002.grid.uni-sofia.bg Clients from outside
IP: 10.10.10.35
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Backup slides

=@ pnfs
= Dba.infnit

gsidcapdoor-hostiDomain | . . . .
gridftpdoor-hostiDomain | . .

httpdDomain |

dCacheDomain

PoolManager

host1Domain

o Do
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host1_poor2
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pnfsDomain

PnfsManager
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Grid: Jedununus
WLCG
Nsuucaure.

sien mogen na CMS

host2Domain

V

i

host2_pooss

host_poots.

gsidcapdoor-host2Domain
----------- gridftpdoor-host2Domain

)

Loramamanans

S ] Pool Node
SPN ;
host2.ba.infn.it \%
| ———y i
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Web Pages
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t_req_node
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RequestAllocator

Job

Request data to sites, approved by
data manager
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=
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| [

t_xfer_request t_xfer_path

Expand block destinations into file
requests. Compute the path of
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t_xfer_task
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FileDownload
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File*Migrate
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Create transfer tasks from path
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Execute staging, transfers, and
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|
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[[] Dataset/Block level table
D File level table
] Node level table

[] site Agent
[ cCentral Agent

Observe states and fill summary
tables.

Display recent state and history.
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Bunch Disposition in the LHC, SPS and PS
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User
Application

Q: Open /store/foo
A: Check Site
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Global XRootD
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XRootD Redirector

+ Cmsd connection
—— Xrootd connection
- Xrootd redirect

Q: Open fstoreffoo
A: Check Site

Regional XRootD
Redirector (EU)
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Xrootd

Storage
(POSIX, Lusire, Hadoop,
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{POSIX, Lusire, Hadoop,
dCache. DPM, EOS, )

Storage
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Storage
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