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Introduction

How can we analyse data in the future?

e LHC era experiments will produce data in the order of PB/a

*Conventional Mass Storage System and Batch Queue System
of individual computing centers can handle very well subsets
of this dataset.

*The scale change requires an equivalent scale change from single
computing centers to a GRID of computing centers

*Efficient Analysis of large datasets requires:
> Indexing and preselection of data using meta data tags
> highly parallel processing with efficient data distribution




Hl‘En Andreas J. Peters CERN/Geneva @ ACATO3 — Tokyo/Japan

@GRID

Introduction
A step towards a solution: (Al1) ROOT + AliEn

* ROOT is becoming most popular available physics analysis toolkit.
* Interactive analysis work in familiar C++ style syntax

data visualisation, an object-oriented I/O system

crucial role for the LCG project ?!

1s successfully used within the AlIROOT framework of the ALICE

experiment as an all in one solution

* PROOF extends workstation based concept of ROOT to

the 'parallel ROOT facility'.

* user procedures are kept identical during an analysis session
* tasks are distributed automatically in the background

*AliEn as a GRID analysis platform provides two key elements:
* a global filesystem
> files are indexed and tagged in a virtual file catalogue and
everywhere globally accessible
* a global queuesystem
> global job scheduling according to resource requirements
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Introduction

x| assume, you all know
ROOT.

What is AliEn?
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AliEn System as a GRID Framework

« AliIEn = ALICE Environment

« AliEn originally designed as distributed computing and file
storage facility for the Alice experiment

»under development since 2001 by:

» small team of the Alice Offline Group (2-4 FTE)

» temporary people like summer students etc.
» Implementation of main components

«~ PERL - Web Service (using SOAP::Lite)

x C/C++ - API, File Transfer Layer, Globus/GSI
*Open Source Components:

» SOAPIite,gSOAP, MySQL, OpenSSL, OpenLDAP, Apache ...

> only a small part of the code had to be developed
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Basic Guidelines and Concepts

-Modularity

v Service Plugin Architecture

v SOAP Communication Bus
*Scalability

v Distributed Databases

v Distributed Core Services
sUser Indentity

v Concept of “user” + permissions

v Concept of user assigned ressources
*Virtual Organisations (VO)
«Interoperability

v Grid2Grid Interfaces
‘File/Queue System Similarity
*Central Configuration/VO configuration
vSecurity
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Some Design Features of ALLEn




RL‘EH Andreas J. Peters CERN/Geneva @ ACATO3 — Tokyo/Japan

cere AliEn System as a GRID Framework

-Virtual Grid Components-

x (lobal Queue System

» Batch Job System
* Interactive Job System

x (3lobal File System

« File Catalogue
x Browsing
x Access
» Manipulation
» Replication
» Meta Data Catalogue
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Global
==
File

System

Gilobal

AliEn System as a GRID Framework

-Simplified System View-
Storage
Elements
Core Services
Computing
Elements
\

Databases
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AliEn System as a GRID Framework
-Simple Layout-

X How do

Components

communicate ‘7

Y
DQI%
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AliEn System as a GRID Framework
SOAP Service Communication Applications
R I AN
| User 1 API | © A
| Interface 1 Service | o A
SE CE - = = = = = A 1
_— = a === 4 SOAP API
Storage | I Computing I
Element | || Element |
Filetransfer || || Cluster || Core Services
Daemon Mopitor | /- - = - - = = = = —- = 1
— _| | — 1| || Transfer Job Authentication
AAA | | Optimizer Optimizer Service I
% - I
A A SOAP Protocol | Transfer Job Loggmg
Manager Manager Service |
Process Monitors | Transfer Job Information |
|| Broker Broker Service |

Tep !
Router |
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i AliEn System as a GRID Framework

-Simple Layout-

x How do we provide DB
access for various

DB engines?

x How do we preserve
modularity?
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*Core Services talk to
Core DBs through DB

AliEn System as a GRID Framework

-Core Services DB Access-

Core Services

Soap Protocol

Proxies via RPC calls [ Transfer Job Authentication
| Optimizer Optimizer Service
) Transfer Job Logging
DB Proxies connect l Manager Manager Service
to “any” DB via || Transfer Job Information
PERL DBI module | Broker Broker Service
: : RPC
*Core DB information
exported to outside DB @B | DB
world via Core SOAP roxy/ roxy
Services

Core Databases

— DB Connection
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cerp AliEn System as a GRID Framework

-Simple Layout-

x How can we design a

scalable file catalogue?

x How can we provide
global file access?
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AliEn System as a GRID Framework
- File Catalogue Components -
*File Catalogue IT User | API
Interface | Service

implemented by |
“distributed” DBs

eDB Access
through I_ —————— — C_t 1— - -
. atalogue
DB Proxies DB \ / DB Optimizer [
| Proxy,/ \Proxy I
i |
eDedicated DBI ) ( DBI ) ( DBI ) DB |
: I PTOXYy |
Service for | —
Optimization | |
|
' |

Distributed Databases

File Catalogue
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*Components:

* Storage Systems |
* File Transfer Daemons = ¢~ s
e File Catalogue Database R A U

e Transfer Services

Transfer
Optimizer

Transfer
Manager

Transfer
Broker

Transfer Queue DB

AliEn Filesystem

i
N

[

I N
I \

File Catalogue

deadalddald=lz
—
DBs
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Catalogue Hierarchy

S A
U A5
g ﬁﬁ\%
H‘/ /Aj /{M/H K&
A
alien:/ 22 é ﬁf L L
L
. S A s
ahce//\aﬂas/ 3 //;J l ﬂg\gggf/ .
& e A /“&?W} 7y |
data/ ‘ / prod/ mlrm%@ /Lﬁ |
mc _—
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fileO1.root / / origitial file )‘/ L y K ”J/ A\Kg?
RS A &

-Catalogue 1s based on a database tree structure
-Folders are linked database tables
-Files are table entries with location pointers
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Distributed Databases

alien:/
B
alice/ .' cms/
' '

fileO1.root

file02.root

file03.root fileO1.root
file04.root
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File Catalogue sharing between VOs

VO Alice VO CMS

Catalogue Catalogue
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File Access

User WS

Globg
ransfer Layep

Local Transfer Layer

Global File Transfer Layer in ALiEn:
»Scheduled Transfer

v bbftp (release)

v gridFTP (under devel/integration)

v aiod (under devel/integration)

>Interactive Access
v airod
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Crosslink-Cache-Architecture

eChent A

© Main Cache élusx
© Regional Cache

File B

aiod — AliEn I/O Daemon

H Client |

Preload thread ’ Monitor/
7777777777777777777777777777777777777777777777777777777777777777777777777 ‘Cachelookup Service

Local Cache
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AliEn Crosslink-Cache-Architecture
Implemented Features
eData encryption stransfer routing
*SSL certificate based authentication ecache routing
*Bandwidth regulation *cache route lookup
svariable pre-load cache (#/size of pages) *CMD interface +
*[oad Balancing/Connection Redirection API Class for server acces
*Cache-Server |
e support for different cache levels:

e main/global (4) CIC Package contains :

* regional (2) aiod - Server
. 10531 (1) aloget - 'get’ client
aloput - 'put’ client

* nocache (0)

e variable cache size
e GUID file identifications

aiolookup -  Cache lookup
guidtool - GUID creation
libalienio - client library
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AliEn Queue System

«Jobs described in JDL (Condor) syntax

«Jobs execute registered commands/installed —

a
ackages
p & Computing I JOb. .
. . Element | | Optimizer
«Job Scheduler with passive “Pull” model: Cluster |1 - Job
x CEs ask for jobs in regular intervals Monitor | Manager
- F - - Job
. . » ’s AAA ‘ Broker
«Job Optimizer allows “Pseudo-Push” model: |
«~ JDL modifications allow job assignment o WY OB
to a specific resource or a subset of resources ETRERSS WO Proxy

about running jobs to the AliEn /proc filesystem Queue DB

Process Monitor Service reports job information |

CE acts as a queue system wrapper
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AliEn Job Description Example

Running a ROOT macro on registered data

Executable = "root";

Packages = "ROOT::3.10.01";

Arguments = "Command::ROOT -x macro.C";
InputData = {"/alice/production/peters/*Tree.root” };
InputFile = {"LF:/alice/user/p/peters/macro.C" };
OutputFile = {"myhisto.root"};

Simple and readable !
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[ wwrud: =wrdump
||D—H peters on ph-d-128-141-47-124: mome/fpeters - Shell - Konsole <Z»

Session Edit View Seftings Help

AliEn Ul

aliprod
aliprod
aliprod
aliprod
aliprod
a1 iprod
=l iprod
aliprod
aliprod
aliprod
aliprod
aliprod
aliprod
aliprod
a1 ipirocd
=l iprocd
aliprod
aliprod
aliprod
aliprod
aliprod
aliprod
aliprod
a1 ipirod
aliprod
aliprod
aliprod
aliprod
aliprod
aliprod
aliprod
aliprod
aliprod
a1 iprod
aliprod
aliprod
aliprod
aliprod
aliprod
aliprod
aliprod
aliprod
a1l ipirod
= liprocd
aliprod
aliprod
aliprod

Mow 20 003458119

114377

-114979
1155632

115571

-115588
-115589
-115591
-115593
-115594
-1155%6
-115528
115601
-115603
-115605
-115628
-115630
-115631
-115632
-115623
-115634
-115635
-115636
-115637
-115628
-115639
-115640
-115641
-115642
-115643
-115644
-115645
-115646
-115647
-115648
116076

116077

116078

-116351
-11635%6
-116359
-116363
-116397
116401
-116404
116407
-116448
-116455

aliendbl ,cern,chi3307] 7/ > ps Hrs

notice (Felmaking connection to ClusterMonitor: aliendbl.cern,ch:8084

-=10-gub jobs--
Alice; ;:CERM: ;LRSHARE
-=100-zub jobs--
-=100-=zub job=--
Alice:!:Torino: tFPES
Alices:Torino: tPES
Alicet:Torino: tPES
Alicet:Torino: tPES
Alicet:;Torino: tPES
Alicet:Torino: tPES
Alice::Torino: :FES
Alice::Torino: tFES
Alice::Torino: tPES
Alice::Torino: tPES

Alicet!:Torino: :PES
Alicet:Torino: tPES
Alicei:Torino: :FES
Alicet:Torino: :FBES
Alice:Torinoy :FES
Alice;:Torino: :FBES
Alice:Torinoy :FBES
Alice::Torino: tPES
Alices:Torino: tPES
Alicet:Torino: :PES
Alicet:Torinos tPES
Alicet:Torino: :FES
Alicet:Torino: :FBS
Alice:Torino: :FES
Alice;:Torinoy :FBES
Alice::Torinoy ;FBES
Alice::Torino: :PES

—=100-=ub jobs--
==100-=ub jobs--
==100-sub jobs--
Alice;:FZK::PES
Alice::FZK::FES
Alice::FZK:iFES
Alice::FZK::FBES
Alice::FZK::FBES
Alice::FZK 1 :FBS
Alicey:FZK: tPES
Alicey:FZK::PES
Alicey:FZK:PES
Alicet:FZK:1PES

[zliendbl,cern,ch:Z207] /> [

R
RS
RS

=

+

=] 15,2 3353.3
0 1.8 LaY
0 1.8 1.53
0 1.8 L.B3
0 1.8 hEiz ]
0 1.2 k9
0 1.8 L5
0 1.8 1,09
0 1.8 1.26
0 1.8 1.26
0 1.8 1.26
0 1.7 1.26
0 1.7 1.26
0 1.6 1.26
0 1.6 1.26
0 1.4 1.26
0 1.8 £

0 1.4 1.26
0 1.3 1.26
0 1.8 L

0 1.4 1.26
0 1.8 1

0 1.2 1.26
0 1.2 1.26
0 1.8 E

0 1.8 1.52
0 1.8 LB

48347105

02303151

02202156
02304301
02:03:51
02302146
02303135
02303124
02303133
02303127

02202114
02301143
02:01:45
02:01:38
02:01:21
02301137
02:01:31
02302311
02301314
02:01:21
02301137
02:01:17
02:01:39
02:01:11
02:01:45
02300357
0230052

FIPIBIPIPIPIPIPIPIPAMI PRI RIPIPIMI RS PRI PRI PRI BIRIMI BRI RY R

oMM OO hoh oo oo oo o o,

/hindaliroot
551 Ahindalircot
fbindaliroot
fbindaliroot
795 fbindaliroot
Jbindaliroot
796  dhindaliroot
796 Ahindaliroot
795 Ahindaliroot
795 Ahindalircot
798 Ahindalircot
798 Aoindalircot
1263 /binfaliroot
1263 Jhindaliroot
fbinfaliroot
1263 /hindaliroot
1263 /hindaliroot
1263 Abindaliroot
1262 Abindaliroot
1262 Abindaliroot
1262 Abindaliroot
999 Jhindalircot
1263 Fhinfaliroot
1263 /binfaliroot
9598  dhindaliroot
1263 Abindaliroot
9959 Ahindalircot
1262 Abindaliroot
1262 /bindaliroot
999 Ahindalircot
798 Ahindalircot
795 fbindaliroot
fhindaliroot
fbinfaliroot
Jhindaliroot
/bindaliroot
/bindaliroot
/bindaliroot
fhindaliroot
foindaliroot
Jhindaliroot
fhindaliroot
fbindaliroot
/hindaliroot
/hindaliroot
/bindaliroot
/bindaliroot

e [T
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AliEn Ul
queue system 1nformat10n

= xurud: xwdump

e TS DI T n]urnefpet.ers Shall Korsole 2 e e

Session Edit Wiew Settings Help
= AliEn Queue all aliprod [x]
Runming . P 27 100 .00
Assigred___ _ Z zZ 100,00
Inserting__ _ ] u] 100,00
Queued______ 10 10 100,00
Waiting_____ 0 o 100,00
Error_A_____ 0 o 100,00
ErmomiEriiins 0 o 100,00
Entior. S 0 o 100,00
e ) ] o =z 1 100,00
Expired_____ 46 19 41 .30
Dorme________ 4956 4430 £9.39
Idle________ 21
Interactive 0
= Job Execution all aliprod
Exec. Efficiency S99.04 X S99 .55 X
Assign. Ineff. 0.00 X 0,00 X
Submission Ineff. Q.00 X .00 X
Execution Ineff. 0.00 & 0.00 =
Expiration Ineff. 0.92 X 0.43 X
= Present Resource Usage all aliprod
CPU [GH=z] 0,00 0.00
RSize [Mi] 0,00 0.00
Y3ize [Mb] 0.00 0.00
= Site Statistic
Site Dorne  Run HQuely Start Error Idle Iact
Alice: :Barl::FES 0 0 0 0 ] 0 0
Alice: :Bergen: :FPES 1 0 0] ] 8] 0 0
Alice::Calcutta: :FBS ] 8] 8] 8] ] 0 0
Alice::Catanla: :FES 1 0 0 o o ] ]
@@ Mesw [ A shel

[4]»]
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E

=m peters on pt)—(l;:léﬁ—

AliEn Ul

= s gwedump

[4]v]

Session Edit View Settings Help
RSize [HMb] 0.00 0.00
¥Size [HMb] 0.00 0.00

= Site Statistic
Site Done Run Queu Start Error Idle Iact
Alice::Bari::PBS 0 O Q 4] 0 0 0
Alice: :Bergen: :PBS I 0 0 0 0 0 0
Alice::Calcutta::PBS O ] ] O O O 0
Alice::Catania: :PBS 1 O O ) O ) 0
Alice: :CCIN2P3: :BAS 2 0 0 0 0 0 0
Alice: :CERN: :FAKE 0 0 0 0 0 0 0
Alice: :CERN: :LXSHARE 1896 1 0 0 2 0 0
Alice::CERN: :0Oplapro 55 0 0 4] 0 13 0
Alice::CERN: :PCEPALICE45 2 0 Q 0 0 0 0
Alice: :CNAF : :PBS 7 0 0 0 0 0 0
Alice: :Cyfronet::PBS 13 0 0 0 0 0 0
Alice: :FZK: :PBS 1132 © 10 0 0 0 0
Alice::GSI::LSF 10 0 0 0 0 0 0
Alice: :Houston: :PBS O O O ) 0 O 0
Alice: :THEP: :PBS 0 0 0 0 0 0 0
Alice::ITEP::RRC 0 0 0 0 0 0 0
Alice::JINR::PBS 8 0 0 0 0 0 0
Alice::LBL::LSF 3 0 0 0 0 0 0
Alice::LCG: :Torino 14 0 0 0 0 0 0
Alice::05C: :PBS Q 0 0 0 0 0 0
Alice::Padova: :LSF 10 0 Q 0 0 0 0
Alice: :Prague: :PBS 568 0 0 0 0 8 0
Alice: :SUBATECH: -PBS 7 0 0 0 0 0 0
Alice::Torino: :PBS 187 26 O 1 O ) 0

[Laliendbl.cern.ch:33071 7 > |}

I @New[ Esmu
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AliEn Monitoring — Monal_isa

[ ] o] [¢]
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i AliEn Performance Test at SC2003
Submission of 1000 production jobs (run time 5-20 minutes/job)

(=% x]
X Cluster History Piot <3 [=][ofaed | =4 Clusier History Plot 6= |[«][O][x] XK Cluster History Plot <7> (=gl
Draw Managesets Smooth sets Analyze sets Yiew Dray Manage s Smooth s Arral}r_-ze 5 View Draw Manageset: Smooth set: Analyze set View
Load5s nperl Done
15
SO0 il
f 5500
10 oo L=
100 5250
5 gl :]H:-_ m aliendbl .cern.ch 00 u localhost 5000
| A i) eSS
: Iﬂd_“.l-"-.dwd.w W "-\-?JW* Lo _ 4750
sE s /
T 4500
21:08 2216 2324 00:32  01:40 2104 22,08 23:12 0D:16 0L:20
: i 4250
Farm Local Time Farm Local Time _f"
= B
=T —{ -4 Qluster History Fiot <5= “3@@ 4000
X—N Gusies Higians Hiat [BIEE Dray Manage s Smooth s Analyze s Viev 3750
Draw Manage sets Smooth sets  Analyze sets  View h
; nmysql
Running 3250
00 ; 3000
250 P A0 :r L“W‘:
200 Pl e e ™ P 2750
i 300 ! !
150 / , % 2500
! ! an ¥ b ® localhost
1:2 ; \ O B | e | 2250
| i TR A
0= | L1} 2000
21:06 22:12 23118 00:24 01:30 2104 22:08 2312 (016 0120 1750
Farm Local Time Farm Local Time
| = = 1500
M4 Cluster History ot <2» |[=1[2]= Clusts ory FIg ==
Draw Manage sets Smooth sets Analyze sets View Draw Manage sets Smooth sets Analyze sets View
InteractiveRunning ntcp
3 E ==t 3.000
o THHI
10 HH 2.000
1 e J
£ z = 2 12 00:56 01:40
21:06 22:12 23:18 00:24 01:30 21:0621:3922:1222:4523:18 23:51 00:24 00:57 01:3002:03 Loeal i
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= | —] =2
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AliEn Performance Test at SC2003

=] (o] ]

X Cluster History Plot <3>

(][] ]

(1= [ [x]
¥ Clusier History Plot <63 =g

Draw Manage sets Smooth sets Analyze sets View

Draw Manage set: Smooth SET.:'AI’IEI“I'ZE-SEI Yiew

Draw Manage sets Smooth sets Analyze-sets View

Inserting
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¥ 11 H
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. I
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AliEn Performance Test for Alice Data Challenge Preparation

* new VO for Alice Data Challenge

10 API instances
API API
Service Service

2x2.4 GHz Xeon
2 GB RAM

DB DB
PTOoXy PTOXy
(DBL (DBL

Performance of File Registration:
170 Files/s < 1000 DB inserts/s

2x2.4 GHz Xeon

MySQL DB 2 GB RAM
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Client

Host

Jointventure of AliEn + ROOT

<other>
Plugin

TAlien
Plugin

AliEn
C++ API

gSOAP
Client

TGrid

Client or Remote Host

API
Service

VO Service + DB Hosts

Services

|
|
| ALEn || |
|
|

*AliEn Services + Catalogue are accessible via TAlien(TGrid) class and global

<g(Grid> variable in ROOT

e TAlien uses a SOAP based AliEn C++ API

Examples:

>TG i1 d:: Connect (“al i en: //aliendbl
// inititate gGrid with AliEn plugin (API server at aliendb1, port 15000)

>gGid->nkdir(“/alicelacat03”);
// create directory in virtual file catalogue

: 15000/ ?direct”,””);



TGrid.h — Prototypes

const char *CetGid() const { return fGid; } //--- file access
const char CGetHost () const { return fHost; } virtual Grid_AccessPath_t *Get AccessPat h(const char *Ifn, Bool t npde = kFALSE,

Int_t GetPort() const { return fPort; } const char *msn = 0) Z o
i == - ? : : - -
virtual Bool _t |sConnected() const { return fPort 1 ? kFALSE : kTRUE; } virtual char *GetFileUrl (const char *msn, const char *path) = O;
virtual const char *GetUser() = 0;
//--- file catalog browsing //--- file access posix interface
virtual Gid ResultHandle t QpenDir(const char *Idn) = O virtual Gid_FileHandl e_t GidOpen(const char *Ifn, Int_t flags,
virtual Grid Result t *ReadResult(Grid ResultHandle t hResult) = O . - oida SidE HiU:“”‘—‘ L“’dzlz 0) 3_0?
virtual void O oseResult(Grid ResultHandl e t hResult) = O virtual Int_t Giddose(GidFileHandle t handle) = 0;
virtual void ResetResul t(G'I d Resul tHandl e t hResul t) =0 virtual Int _t G dRead(G'l d_FI | eHandl e_t handl e, void *buffer,
. - - ’ Long_t size, Long64_t offset) = 0;
//--- file catalog management virtual Int_t GidWite(Gid_FileHandle_t handle, void *buffer,
. . . . Long_t size, Long64_t offset) = 0;
virtual Int_t Mdir(const char *I dn, Bool _t recursive = kFALSE) = 0; virtual Int_t GidFstat(Gid_FileHandle_t handl e,
virtual Int_t Rmdir(const ch*ar dir, Bool _t recursive = kFALSE) = 0; gridstat_t *statbuf) = 0
virtual Int_t Rr(const char *Ifn, Bool _t recursive = kFALSE) = 0; virtual Int_t GridFsync(Gid_FileHandle_t handle) = O
virtual Int_t Cp(const char *sourcelfn, const char *targetlfn) = 0; virtual Int_t GidFchnod(Gid_FileHandl e_t handle, Unt_t node) = O
virtual Int_t M/(const char *sourcelfn, const char *targetlfn) = 0; virtual Int_t GidFchown(Gid_FileHandl e_t handle, Ulnt_t owner,
virtual Int_t Chnod(const char *lIfn, Unt_t node) = O; Unt_t group) = O;
virtual Int_t Chown(const char :'f”r const char *owner, virtual Int_t GridLink(const char *source, const char *target) = O;
) ~ const char 9£°UP) = 0; . ) virtual Int_t GridSymink(const char *source, const char *target) = O;
virtual Int_t AddFile(const char *newlfn, const char *pfn, Int_t size = -1, virtual Int_t GidReadlink(const char *Ifn, char *buf, size_t bufsize) = 0;
const char *msn = 0, char *guid = 0) = 0;
virtual Int_t AddFileMrror(const char :Ifn, const char *pfn, virtual Int_t GridStat(const char *Ifn, gridstat_t *statbuf) = O;
) ) ) const char *msn) = 0; virtual Int_t GidLstat(const char *Ifn, gridstat_t *statbuf) = 0;
virtual Int_t RegisterFile(const char *Ifn, const char *pfn,
. e const char *msn = "") = D; virtual Grid_FileHandl e_t GridOpendir(const char *dir) = 0;
virtual char *GetFile(const char *Ifn, const char *localdest = 0) =0; virtual const Grid_FileEntry t *QGidReaddir(Gid_FileHandl e_t handle) = 0
virtual Gid_ResultHandl e_t GetPhysical Fil eNames(const char *1fn) = 0; virtual Int_t Giddosedir(Q&id FileHandl e_t handle) = 0;
//--- file catalog queries )
virtual Grid_ResultHandle_t Find(const char *path, const char *file, //--- PROOYF interface
_ _ _const char *conditions =0) =0; virtual void SetGridProof (TGidProof *proof) { fProof = proof; }
virtual Gid_ResultHandl e_t FindEx(const char *path_, const char *file, virtual T@idProof *Get&idProof() const { return fProof; }
const char *conditions = 0) = 0; virtual Grid_ProofSession_t *Request Proof Sessi on(const char *user,
Int t nsites,
//--- file catalog meta data management Ao
void **ntinmes,
virtual Int_t AddTag(const char *ldn, const char *tagName) = O; time_t starttine,
virtual Int_t RenpveTag(const char *Idn, const char *tagNane) = O; ) ) ) time_t duration) = 0;
virtual Grid_ResultHandl e t GetTags(const char *Idn) = 0; virtual Grid_ProofSessionStatus_t ) )
virtual Int_t AddAttributes(const char *Ifn, const char *tagNane, ) Get Proof Sessi onSt at us(Gri d_Pr oof Sessi on_t *proof Session) = 0;
Int_t inargs, ...) = 0; virtual void Li st Pr oof Daenons() = O;
virtual Int_t AddAttribute(const char *lfn, const char *tagNane, virtual void ListProofSessions(Int_t sessionld = 0) = 0;
const char *attrname, const char *attrval) = O; virtual Bool _t KillProofSession(Int_t sessionld) = 0;
virtual Int_t DeleteAttribute(const char *Ifn, const char *tagName, virtual Bool _t KillProof Session(Gid_ProofSession_t *proofSession) = 0;

const char *attrnane) = 0;

virtual Gid_ResultHandle_t GetAttributes(const char *Ifn, .
const char *tagName) = 0; //"' plllgln faCtory
o virtual TGidResult *Create@i dResult(Gid_ResultHandl e_t handle) = O;
//--- JOb management virtual TGidProof *CreateGidProof() = 0;
virtual Grid_Jobld_t Subni t Job(const char *jdlFile) = 0;
virtual Gid_JobStatus_t *GetJobStatus(Gid_Jobld_ t jobld) = O;
virtual Int_t KillJob(Gid_ Jobld_t jobld) = 0;

virtual Grid_Jobld_t Resubnit Job(Grid_Jobld_ t jobld) = 0;
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I Task Splitting in AliEn

1 Job Spawning:
> aproduction job i1s spawned <n> times by the Job Optimizer

2 File based Splitting:
> a task 1s split into one job for each input data file

3 Storage Location Splitting:
> atask 1s split into one job per storage system

4a/b File size/number based Splitting:
> atask 1s split into one job for a group of input data files with
a maximum input data size or maximum number of files

5 Combinations of 3+4a & 3+4b & 3+4a+4b
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@GRID
Batch Analysis AliEn + ROOT

 Task splitting 1s executed by the AliEn JobOptimizer

* From the ROOT prompt

> Input Data query

> Registration of Input Files and macros

> Submission of single job requests,
which are spawned afterwards

> Status Check

> JDL creation

> Interactive result file merging

> batch result file merging
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@GRID

Batch Analysis AliEn + ROOT

Since the task splitting is defined in the JDL, we can commit any kind of job
from the ROOT prompt using the approriate JDL syntax:

gGrid->SubmitJob(“<jdlfile> [parameter]] [parameter?] .... ”);

F.e. for a production job with 100 spawned subjobs:

gGrid->SubmitJob(““/alice/jdl/AliRootProd.jdl myproductiondir 1007);

For analysis specify SE and file size based job splitting and put as input data
a query with the specific data f.e. ana. j dl :

| nput Dat é':{ “/alicelproduction/aliprod/prod001/*galice.root”};
Split="SE";

Max| nput Fi | eSi ze="100000000";

Max| nput Fi | eNunber =" 10" ;
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@GRID

Batch Analysis — Result Merging

To merge automatically histogram files of submitted analysis job,
task splitting with storage location and a maximum number of files can be
used, to merge

1* in each site locally the results and

2" the premerged results of all sites.

The 2™ job depends on the 1%, in the JDL one has to specify:

JobPrecessor={<jobld 1° >}




RL‘EH Andreas J. Peters CERN/Geneva @ ACATO3 — Tokyo/Japan
@GRID

Interactive Analysis with PROOF

Basic requirements:

*Analysis data has to be stored as objects derived from TObject in
ROQOT trees

* proofds have to load extension libraries for user-specific objects to
access the data members

* Analysis code has to be inserted in the automatically generated
selector macro for the object to be analyzed:

<classobject>->MakeSelector();

Receipe:
-store your objects in trees
-use the selector macro for analysis code
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°°"® | Interactive Analysis with AliEn + ROOT/PROOF

e Proof allows interactive Analysis on local clusters with a static
master/slave configuration

==

PROOF SLAVE

= [SERVERS [i=

" N A

Classical Proof Setup:

USER SESSION

PROOF MASTER
SERVER

* in the GRID Environment, resources are distributed and temporary:
> no guarantteed incoming access to every possible slave server
> resources are dynamic and not static available
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@ . . . .
o Interactive Analysis with AliEn + ROOT/PROQOF
AliEn Grid Proof Setup: " PROOF SLAVE
‘ SERV
— ~ V N

~ PROOF SLAVE \ / PROOF SLAVE
- = ERVERS 'i\ \ S/ / , ERVEHRS = \
N - R e .
NN S A N N

N /

~ —

PROOF MASTER
SERVER

* Guaranteed site access through
multiplexing TcpRouters

——

USER SESSION
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°°° | Interactive Analysis with AliEn + ROOT/PROOF

*Site Access
» TcpRouting Service for connection forwarding to 'idle’ jobs (proofds)
> retrieves information about local proofds from the queue system
> does blind packet forwarding
> established connections change status of proofd to 'interactive'

*Master Access
x access through temporary TcpRouter to connect to hidden port
x access 1s gained like in a booking system for a reserved time

*Authentication
» Proof master authenticates with a crypted secret password to site
daemons-crypted password 1s distributed via the TcpRouter service
» Proof client authenticates with a different temporary password

retrieved with the AlilEn API
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GoRD Interactive Analysis with AliEn + ROOT/PROOF

Work Distribution

* interactive analysis with Proof steered by a data packetizer

* in a local cluster:
> cluster wide accessible data can be processed by all
slaves
> packet takeover by all slaves!

* in a grid environment:
> site wide accessible data can be processed by all slaves
> packet takeover by all slaves within one site !
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®°"° | Interactive Analysis with AliEn + ROOT/PROOF

Daemon Population + Reservation

* daemons can be started manually with a special interactive JDL tag
on a dedicated site

* daemon assignment through dedicated Proof service:
* corresponding to accessability of input data
* availability of daemons and resources
* limited duration
* identified by session 1D

* Proof populator service in preparation:
* dynamic increase and decrease of proofd population
* depending on avaible resources
* depending on static population configuration per site
* depending on booking requests
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Interactive Analysis with AliIEn + ROOT/PROOF

Sample Session:

= yrud: wrdump

WELCOMWME to ROOT

Version  2,.10/01 17 Mowember 2003

fou are welcome to wizit our leb site
http:d#root,cern.ch

¥R E KK K X
X XN N K X X

FreeType Engine w2,1.3 used to render TrueType fonts,
Compiled for linux with thread support.

CINTAROOT CAC++ Interpreter version 5,15,.110, Mow 9 2003

Type 7 for help, Commands must be C++ statements,

Erclose multiple statements betwesn £ 3,

root [0] L display,C+

2L s

root [1] L scripthewlizpl,C

root [2] preparel}

Setting API Server to URL: http:isfaliendbl,cern,chilhoo0

Welcome to the AlLLiEn Grid Serwices at httpi/faliendbl,cern,chilBH000 |
root [3] add("salice/productionsaliprods/fzkprod-010s", " ITSold*, root" ) :

1

wom - ™M M s

10
11

12
13
14

LFN;
FFM:
LFN:
FEM:
LFM:
FFM:
LFH:
FEM:
LFH:
FFH:
LFH:
FFH:
LFH:
FEM:
LFM:
FEM:
LFM:
PEM:
LFN:
PEMN:
LFM:
PEMN:
LFMN:
FEMN:
LFN:
FFM:
LFMN:
FEM:

Falice/productiondal iprodd/fzkprod-0Ll0 /1135701 TSold, Tracks ., root. S22

11603 PERM: led
filet/ c0l-005-109, gridka.des/grid/fzk delal icesalicel /Al iEnsave O0001 00036, 10B27 FE2E4

Falice/productionsal iprod/fzkprod-010/1135711T50ld, Tracks, root. 523 11603 PERM: led
file:/Ae0l-006-110, gridka,de/grid/fzk defal icesal icel /Al iEn/sawve Q0001 00004 , 10B377E3LY
daliced/productiondal iprodd fzkprod-010/113572/1TS0ld, Tracks,root. 523 9830 PEREM: 1led
filer/dcil-008-111, gridka, des/grid-fzk . desalicesal icel /Al iEn/save 0001 00005, 10B87 FES17
Aalicedproductiondal iproddfzkprod-010/113572/1T501d, Tracks, root. 523 9523 PERM: 1ed
filer/Ycul-005-112, gridka, dedgrid-fzk . desalicesal icel /Al iEn/save 000100018, 10BE7FEST0
Aalicedproductiondal iprod/fzkprod-010/113574/1TS01d, Tracks,, root. 522 10803 PERM: 1ed
filersdel-005-113, gridka. dedgrid/fzk . dedfalicesal icel /Al iEn zave Q0001 /00037 10B87 76410
Aalicedproductiondaliproddfzkprod-010/113575/1TS0ld, Tracks, root 522 10030 PERM: 1ed
filersdel-005-114, gridka, dedgrid/fzk . desfalicesal icel /Al iEn s save 000100044 10B87 76426
Aalicedproductiondaliprodd fzkprod-010/113576/1TSold, Tracks, root 523 9879 PERM: 1ed
filersFel-005-115, gridka, desgrid/fzk desfalicesal icel Al iEn S zave Q0001 00032 , 10687 FE336
Falice/productiondal iprods/ fzkprod-010/113577#1TS0ld, Tracks, root 523 10045 PERM: led
filetsFel-006-116, gridka, dedgrid/fzk ,desalicesal icel Al iEnsave 000100033, 10687 FE406
Falicedproductiondal iprods/fzkprod-010/113578/1T50ld, Tracks,root. 523 10377 PERM: 1ed
filet/Fe0l-005-117 . gridka,de/grid/fzk . defal ices/al icel /Al iEn/save Q0001 00042 1 0ES77E421
Falice/productiondal iprod/fzkprod-010/113579 1 TSold, Tracks ., root. 523 10575 PERM: led
filet/Fe0l-005-118, gridka,de/grid/fzk . defal ices/al icel /Al iEn/sauwe Q0001 00053 10687 7E45L2
Falice/productiondal iprods/fzkprod-010/114638 1 TS0ld, Tracks,.root 523 10028 PERM: led
file:/Fe0l-004-117  gridka,de/grid/fzk .defalicesal icel/Al iEn/sawe Q0001 00142 1069054932
Salicedproductiondal iprods/fzkprod-010/1146329/1TS0ld, Tracks ., root. 523 10022 PERM: led
file:/fc0l-004-118 gridka,de/grid/fzk ,defal icesal icel /Al iEn sawe Q0001 001432 1089054932
Falice/productiondal iprod/fzkprod-010/114640/1T50ld, Tracks, root. 523 10028 PERM: led
file:/dc0l1-004-119, gridka.de/grid/fzk . defal icesal icel /Al iEn/save Q0001 /00141 , 10E3054332
daliced/productiondaliprods/fzkprod-010/114641/1TS0ld, Tracks, root. 523 9877 PEEM: 1led
filer/dol-004-120, gridka, des/grid fzk . desalicesal icel /Al iEn/save 000100172, 10E30EHO7L

TIME: 1069216600

MSM: Alice:iFZk:iiFile
TIME: 10E831EE00

MSM: Alice:iFZk:iiFile
TIME: 10ES31EE0D

M5M: Alice:iFZk:iiFile
TIME: 10E831EE00

MSM: Alice:iFZk:iiFile
TIME: 1058816600

MSM: Alice::FZk:iFile
TIME: 1058816600

MSM: Alicet:FZR::File
TIME: 1058816600

MSW: Alice::FZK:iFile
TIME: 10E881EE00

MSM: Alice::FZK::File
TIME: 1058816600

MSM: Alice:iFZK:iFile
TIME: 1068316600

MSM: Alice:iFZK:iFile
TIME: 1089065240

MSM: Alice:;FZk:iiFile
TIME: 1069055240

MSM: Alice:iFZk:iiFile
TIME: 10E30ELHZ40

M5M: Alice:iFZk:iiFile
TIME: 10E30ELHZ40

MSM: Alice:iFZk:iiFile
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@GRID

Interactive Analysis with AliIEn + ROOT/PROOF

L= xtenm -

40 LFM: Aalice/productionsaliprods/cernprod00l 112220/ 1T50ld, Tracks, root. 523 10668 PERM: 1ed TIME:
PFN: castor:/#1=b0337,cern.ch/castors/cern, chiuser/asaliprod/Al iEn-1, 0/dat 00001 /000320, 1068745339

root [5] seszioni)
root. [B] dasmoms()

SITE awval used tot freed

Alice::CERN: :L¥SHARE 0 0 0 0,00

Alice::PadowatLSF 0 4] 00,00

Alicer:FZK::PES 10 0 10 100,00

Alice::CERN: tFAKE 1} 0 0 0,00

Alice::Prague::PES 0 4] 00,00

Alice::CERN: 10plapro 12 0 12 100,00

Alice::Torino: tPBS 0 0 0 0,00

Alice::CHAF: tPES 0 0 0 0,00

v} i} 0 0 0,00

root [7] request()

MSM: AlicessFZKiiFile nfilesy 20 ndasmony -1 datalbytes]: 203782
MSM: Alicet:CERM::Caztor nfiles: 53 ndasmon: -1 datalbytes]: G44573

[ 2003_11_26 15:12,32 ] Info in <TAlierProof}:Request>: PRODF request accepted: your session ID i= BO3

id user mux req ass scheduled dur, left
EO3 aliprod 22 73 22 1531232 26,11.2003 300z 300=
MSM: AliceriFZK:iiFile nfiles: 20 ndasmon: 10 datalbytes]z 203782

MSM: AlicessCERM: :Caztor nfilesy B3 ndaemony 12 datalbytes]: G44573

41 LFM: Aalicesproductionsaliprod/cernprod0l 112221/ 1T5ald, Tracks,root. 523 10553 PERM: 1ed TIME:
PFN: castor://1=b0327, cern.ch/castors/cern,chiuserd/alaliprod/AliEn-1,0/dataM0001 /00028, 10E87 45363

42 LFM; Aalicesproductiondaliprods/cernprodiil 112222/ 1T50ld, Tracks, root. 523 10795 PEREM: 1ed TIME:
PFM: castor:/#lzbatch220,cern,ch/castor/cern, chiuseraal iprod/AliEn-1.0/dat a/ 00001 /00117, 10EE74TH4E

43 LFM: Aalicesproductionsaliprod/cernprod0l 112224,/ 1T5ald, Tracks,root. 523 10566 PERM: 1ed TIME:
PFM: castor://lzbatch342,cern,ch/castor/cern.chiuser/aal iprod/AliEn-1,0/data 00001 /00017 , 10E874827E

44 LFM; Aalices/productiondaliprods/cernprodiil 112225/ 1T50ld, Tracks, root. 523 106556 PEREM: 1ed TIMEZ
PFM: castor: s 1=b0590, cern.ch/castor/cern, chiuser/asaliprod Al iEn-1, 0/data 00001 /00121 , 10BEF 47577

45 LFM: Aalicesproductionsaliprod/cernprod0l 112226/ 1T5ald, Tracks, root. 523 9518 PERM: led TIME:
PFN: castor://1=b0081,cern.ch/castors/cern,chiuserd/alaliprod/AliEn-1,0/dataM0001 /00039, 10E87 48503

45 LFM; Aalicesproductiondaliprods/cernprodiil 112227/ 1T50ld, Tracks, root. 523 11202 PERM: 1ed TIME:
PFM: castor:/#lzbatchE52,cern,ch/castor/cern, chiuserdaal iprod/AliEn-1.0/dat a/ 00001 /00002, 10E87 48033

47 LFM: Aalicesproductionsaliprod/cernprod0l 112228/ 1T5ald, Tracks,root. 521 11137 PERM: 1led TIME:
PFM: castor://1=b0177,cern,ch/castors/cern, chifuserd/alal iprod/AliEn-1,0/data00001/00119, 1068747575

48 LFM; Aalices/productiondaliprods/cernprodiil 112230/ 1T50ld, Tracks, root. 523 10661 PEREM: 1ed TIMEZ
PFM: castor:/#1=b0472, cern.ch/castors/cern, chiuser/asaliprod/AliEn-1,0/data 00001 00123 1068747639

49 LFM: Aalicesproductionsaliprod/cernprod0l 112231/ 1T5ald, Tracks, root. 523 9832 PERM: led TIME:
PFN: castor://1:b0359, cern,ch/castors/cern, chiuserd/alaliprod/AliEn-1,0/data 00001 /00001, 1068747685

{51H] LFM; Aalicesproductiondaliprodscernprodinl 112233/ 1T50ld, Tracks, root. 523 9393 FEEM: 1led TIME:
PFM: castor:/#1=b0222, cern.ch/castordcern,chiuser/asaliprod Al iEn-1, 0/ data 0001 /000058, 10BEFAT77E

Gl LFM: Aalicesproductionsaliprod/cernprod0l 112235/ 1T5ald, Tracks,root. 521 10035 PERM: 1led TIME:
PFM: castor://1=b0220,cern,ch/castors/cern, chifuserd/alal iprod/AliEn-1,0/data 00001 /00125, 1068747640

52 LFM; Aalices/productiondaliprods/cernprodiil 112236/ 1T50ld, Tracks, root. 523 11192 PEEM: 1led TIMEZ
PFM: castor:/#1=b0522, cern.ch/castors/cern, chiuser/asaliprod/AliEn-1,0/data 00001 00013, 1068745192

L3 LFM: Aalicesproductionsaliprod/cernprod0l 1122357/ 1T5ald, Tracks, root. 523 9218 PERM: led TIME:

PFM: castor://lzbatchl3b.cern,ch/castor/cern, chiuser/aal iprod/AliEn-1.0/data/ 0000100020, 1068748313

[ 2003_11 26 15:12.28 ] Info in <TAlierProof::DSetMsnExtraction?: request 20 daemons for site Alice::FZK:iFile
[ 2003_11_26 15:12.28 1 Info in <TAlierProof::DSetMsnExtraction?: request 53 daemons for site Alices:CERN::Castor

10687E2300
MSM: Alices;CERM:iCastor
10687E2300
MSH: Alice::CERN::Castor
10687E2900

MSM: Alice:iCERM: iCastor

1068762300

MSH: Alice::CERN: iCastor

10687E2300
MSM: Alices;CERMYiCastor
10687E29E0
MSH: Alice::CERN:iCastor
10687E29ED

MSM: Alice:iCERM: iCastor

10687E23E0
MSH: Alice::CERN::iCastor
10687E29E0
MSM: Alices;CERM:iCastor
10687E29E0
MSH: Alice::CERN::Castor
10687E29ED
MSM: Alicet:CERMEiCastor
10687E23E0
MSH: Alice::CERN::iCastor
10687E29E0
MSM: Alices;CERMYiCastor
10687E23E0

MSH: Alice::CERN: iCastor
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@GRID

Interactive Analysis with AliIEn + ROOT/PROOF

Sample Session:

| o= s wrdump

% =term
root [5] session()
root. [G] daemon=()

connection to assigned proofds

SITE avai used tot fresd

Alice1CEEM: :LXSHARE Q o} 00,00

Alice::Padowvas:LSF 4] 4] 00,00

AlicetiFZK::PBS 10 0 10 100,00

Alice::CERM: :FAKE 4] V] 00,00

Alicei;Prague;:PBES Q 0 00,00

Alice::CERN: :0plaprao 12 0 12 100,00

Alicei:Torino::PBES Q 4] 00,00

Alicet:CMNAF:IPES Q 4] 0000

) Q 0 00,00

root [7] request()

MSM: Alicei:FZK:iFile nfiles: 20 ndaemon: -1 datalbutes]: 203732
MSM: Alice;:CERM:iCastor nfiles: 53 ndaemon: -1 datalbuytes]: 544573
[ 2003_11_26 15:12,28 ] Info in <TAlienProof::DSetMsnExtraction?>: request 20 daemons for zite AliceriFZK:i:File

[ 2002_11_26 15:12,.28 ] Info in <TAlienProof::DSetMsnExtraction>: request 53 daemons for site Alice::CERM::Castor
[ 2003_11_ 25 15:12,32 ] Info in <TAlienProofiiRequest>: PROOF request accepted: your session ID is BO3Z

id user mux req ass scheduled dur, left

EO3 aliprod 22 73 22 15312,32 26.,11,2003 300 300
MSM* Alice::FZK::File nFiles: 20 ndaemon: 10 data[bytes]: 203732
MSM: Alicei:CERM:iCastor nfiles: 53 ndasmoni 12 datalbytesz]1: 544579

root [B] connect()

MasterUrl:
ConfigFile:
Loging
Pazsword?:

proofi/fal iendbl  cern, chil 3000
saliendproofd/conf igsdproof (603, conf, 10B3855952-0, 8530165084 20126
alienMaster

alice,fzk.de
alice,fzk.de
alice,fzk.de
alice,fzk,de
alice,fzk,de
alice,fzk.de
alice,fzk,de
alice,fzk.de
alice,fzk.de
alice,fzk.de
oplaprofl,cern.ch
oplaprofl,cern.ch
oplaprall,cern,ch
oplaprall,cern,ch
oplapral,cern,.ch
oplaprodl,cern,ch
oplapraodl,cern.ch
oplaprofl,cern.ch
oplaprodl,cern.ch
oplaprall,cern,ch
oplaprall,cern.ch
oplapradl,cern,ch
(22 =zlaves)

Fowering
Fowering
Fowering
Fowering
Fowering
Powering
Fawering
Fowering
Fowering
Fowering
Fowering
Fowering
Fowering
FPowering
Fowering
Fowering
Fowering
Fowering
Fowering
Faowering
Powering
Fowering up slawve an
FROOF set_to parallel

up
LR
up
up
up
up
U
up
L
up
up
up
U
P
up
R
up
up
up
L

up an

os
mode
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Interactive Analysis with AliIEn + ROOT/PROOF

Sample Session:

= ewrud: xurdump
X 4 =term

data processing

Alice::Padovaz: tLSF
Alice;;FZK::PBS
Alice;;CERM: ;FRAKE
Alice;:Prague;:PES
Alices:CERM: :0plapro
Alice::Torino::FBES
Alices; ;CHAF; sPBS

[i]
root
MSH:
MSH:

[y
oMM S oo o

[10] requesti)
Alice::CERM: ;Castor
Alice;;FZkiiFile

0,00
0,00
0,00
0,00
100,00
100,00
0,00
0,00

coocooooo
I
CoOMMoSooo

53
20

=1
=

544573
203732

data[bytes]:
datalbytes]:

ndaeman:
ndaeman:

nfiles:
nfiles:

[ 200311 _26 15333,13 ] Info
[ 2003_11_26 15:33,13 ] Info

in <TAlienProof::DSetMenExtractions>:
in <TAlienProof::DSetMenExtraction::

53 daemons for zite Alice::CEREN::Castor
20 daemons for zite Alicer:FZk::File

request
request

[ 2003_11_26 153;33,16 ] Info

in <TAlienProof::Request>: PROOF reguest accepted: your session ID is BOS

id
EOS

UZEr MU
aliprod 20

req
73

ags scheduled == S -
20 15133,16 SARLEE :

[=][x]

MSH:
FSH:

Alices; :CERM: :Castor
Alice::FZk:iFile

nfilg

nEild Executing on PROOF cluster "aliendil with 20 parallel slaves:

[11] session()

uSEr MU
E05 aliprod 20
root. [12] connect()

root
id req
73

TreeT.C
ass scheduled || 73 flEs, number of events 0, staring event 0
20 15335.16

MagterUrly
ConfigFile:
Loging
Passuwords
Powering
Powering
Powering
Powering
Powering
Powering
Pawering
Powering
Powering
Powering
Powering
Powering
Powering
Powering
Poweting
Powering
Powering
Powering
Powering
Powering

up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up

proofisfaliendbl, cern,.child
«aliensproofd/configsproof
alienMaster

oplapro0l,cern,c
oplaproll,cern,c
oplaprofl,cern,c
oplapro0l,cern,c
oplaprall,cern,c
oplapradl,cern,c
oplapradl,cern,c
oplapradl,cern,c

oplaprall,cern, chl

Estimated time left: - sec (- events of - processed)

Frocessing rate: - eventsisec

" Close this dialog when processing complete

Slop Close

oplaprall,cern, ot
oplaprodl,cern,ch
oplaprall,cern,ch
alice,fzk.de
alice,fzk.de
alice,fzk,de
alice,fzk.de
alice,fzk.de
alice,fzk.de
alice,fzk.de

slave host alice,fzk.de

on
PROOF =et to parallel
root [13] feedback()
root [14] run()z

mode (20 slawes)

203 11_26 15:34.52 ] Erraor in <TClass:iMewr: cannot create object of class TRootFileMerger
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Sample Session: data processing with feedback histogram

! = wrud: xwrdump

A €44 hCl0_canvas [BIEE
Eile Edit ¥iew Options [nspect Classes Help
hC10 | hC10
Entries 113

= Mean 5.706e-09
= RMS 1.223e-07

25—
B 4573
- 3782

20 B ice;CERN: Castor
= iceriFZRyiFile
C EOS

15—
fr 4573

10 C E7E2
- ~=» PROOF Query Progress
= Executing on PROOF cluster "aliendb1” with 20 parallel slaves:
- il TreeT.C
o 1 L 1 1 I 1 1 1 1 I L L [HJH ] L " 1 L | 1 1

-0

TOWET LT WP S lowe 1T et O LaPT oL T [Te el T

Powering up slave on host oplapro0l,cern,ch
Powering up =lave on host oplaproll,cern,ch e o e i - 2a
Powering up slave on host oplapro0l,cernt,ch Estimated time left.  532.5 sec (160 events of 342 processed)
Powering up slave on host oplaprofl,cern,ch F"r'DE:'ESSiﬂg'f‘alE!; 03 eventsfsec

Powering up slave on host oplaproll,cern,ch 2 i RS TR
Powering up slave on host oplapraoll,cern,ch
Powering up slawve on host oplapro0l,cern,ch I Cloge this dialog when processing complete
Powering up slawve on host oplapro0l,cern,ch 5 =

Powering up slave on host oplapro0l,cern,ch
Powering up slawve on host alice,fzk.de 'S{Dp' ‘Close
Powering up slave on host alice,fzk.de : — —
Powsting up slawe on host alice,fzk.de I I
Powering up slawve on host alice,fzk,.de

Powering up slave on host alice,fzk,.de

Powering up slawve on host alice,fzk.de

Powering up slawve on host alice,fzk,de

Powering up slawve on host alice,fzk.de

PRODF set to parallel mode (20 zlaves)

Te=E

73 files, number of events 342, starting event 0

W
©
(¥
o

M BF v 3A0EPNG Y cunregisters X wxwud: xwdump:
K s contraols [E peters an linus

2003-11-28
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Interactive Analysis with AliIEn + ROOT/PROOF

Sample Session:

data processing

Powering up =lave on
Powering up slave on

host oplaprofl,cern,ch

[=] (] ]

X 4 =term ! =]

Alice::Padovaz: tLSF i} i} 0 0,00 o it 1

Alioos sFoKe PG 5 o oo Eile Edit ¥iew Options Inspect Classes Help

Alices;;CERM: :FRAKE [i] i 00,00 hC10 hC10

Alice;:Prague;:PES [u] 0 0 0,00 I—I Entries 3n

Alice;;CERM: :0plapro 12 0 12 100,00

Alice: iTorine: sPES 2 0 2 100,00 = Mean 1 S4/7e-05

Alices; ;CHAF: :PBS [i] 0 00,00 70— RMS 1.262e-07

[i] [u] i] 0 0,00 =

root [10] request() -

M5M: Alice::CERM: :Castor nfiles: 53 ndaeman: -1 60—

MSH: Alice;:FZk::File nfiles: 20 ndaemon: -1 =

[ 2003 11 26 15:33,1% ] Info in <TAlienProof::DSetMsrExtraction>: r 5():

[ 2o02_11_26 15:33,12 ] Info in <TAlienProof::DSetMsrExtraction>: r ==

[ 2003_11_26 15:32,16 ] Info in <TAlienProof::Request>: PROOF reque 40:

id uzer mux req asz scheduled dur, lef =

EO5 aliprod 20 73 20 15:32.16 26,11.2003 200z 00 30:

MSM: Alices: :CERM::Castor nfiles: G2 hdaemon: 12 -

MSH: Alice:iFZk:iiFile nfilesy 20 ndagmon: & ks

20—

root [11] session() -

id uszer mux req ass scheduled dur, lef -

EO5 aliprod 20 73 20 15:33.16 26,11.2003 200z 297 10—

root [12] connect() -

Masterlrl: proof i/ aliendbl  cern,chil3000 —

ConfigFiles .aliensproofdsconfia/proof 605, conf, LOBS857196-0,15 o Y T (O LA A s | L[ PR e e | L e >.<1(J'5

Loging alienMaster _% 3 0.2 0.1 0.1 0.2 0.3

Pazswords ~—  —————— = = = & £ 5

host oplaproll,cern,ch =
(k) L=

& 1

Powering up slave o
Powering up slave
Powering up slave
Powering up slave
Pawering up slawve
Powering up slave
Powering up slave
Powering up slave
Powering up slave
Powering up slawve
Powering up slave
Powering up slave
Powering up slawve
Powering up slave
Powering up slave
Powering up slave
Powering up slave
Powering up slave o
PROOF =et to parallg
root [13] feedback(])
root [14] run()z

2003_11_26 153345

Qoo QOO OoOOoOOoOOO0O00000

L.
X4 PROOF Query Progress

Executing on PROOF cluster "aliendh1® with 20 parallel slaves:
TreeT.C
73 files, number of events 342, starting event 0

Estimated time |eft:
Processing rate:

10.6 sec (3533 events of 342 processed)
0.7 eventsisec

[T Close this t_iiah;ng-whep p'mc_e",ssing_c’;um'plet_e

Stap Close
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Unification of Batch & Interactive Analysis with

AliEn + ROOT/PROOF

current implementation:

* datasets are represented by objects of the type TDSet in ROOT
e a GRID data query assigns data files to TDSet Objects

* the “process” method initiates the interactive processing on the
assigned GRID proof cluster

to come:

* the same “process” method initiates the batch processing of the
same data set and automatic merging of results.

ALICE will test the analysis facilities during the physics data
challenge in early 2004.
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Evolution from Queue Model to Job Agents
CE -advertise
Job Agent —L> at CE
CE
CE — -assigned Job Agent 1
- JoblD . | Job
Job Agent CE Computing Optimizer
Job Agent Element ||
Cluster I Job
CE Monitor Manager
—A Job Agent — 1| Job
Process-Monitor  User Job CE ] A A A Broker
Job Agent A A

e o distinction between
Interactive and batch mode

* faster response and
optimized scheduling

e advance reservations

Process Monitors bB
PTOXY,

Queue DB

)

e avoid queue drainer (black hole) scenario

* Job Agents on user workstations

( advertised as lower quality or low I/O service)
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Outlook & Summary

*AliEn provides already now most of the required features to a
GRID system for LHC experiments

*Ul 1s getting very similiar to unix standards (/proc , df ...)

* AliEn modularity (distributed databases and services)

allow a good scalability of the system

*AliEn will serve as a basis for the next service oriented GRID
prototype at CERN (ARDA recommendation)

*AliEn was already used running 30.000 jobs in productions
for the ALICE PPR report

*AliEn will be tested extensively during the upcoming ALICE

data challenges C()nclusi()ns

* we are close having one solution for data analysis:
> complete embedding of GRID functionality in ROOT
> equal procedures for batch and interactive analysis




