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AlIEn overview

Erf

@GRID

e \Worldwide distributed system for running ALICE jobs
e Set of central services

o TaskQueue, File Catalogue, Job Optimizer, Transfer Optimizer,
User authentication, Logger Configuration...

e Set of site services — running on the VoBOX

e Site proxy, Computing element, Storage Adapter, Package
Manager;

o Pilot jobs (Job Agents) submitted to the WNs

e It provides a high-level single interface to the Grid, separating the
user from

o Grid flavors
o Complexity of the Grid itself
o Platforms, operating system flavors, software environment
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AlIEn Jobs workflow

e User submits job to AlIEn
e Job is registered in the AlIEn TaskQueue
e User receives back a job ID to track his job

e Various optimizers run on the queued jobs

o Optimizer splits the job (if necessary) to run in several sub-
jobs, usually close to the location of the data

e Job priority and quotas

e Jobs are matched to the resources needed for their
execution

e Job Agents

e Picks a job, prepares input files, runs the job, saves the
output

e And reports on the status of the job through its lifetime
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Job status flow chart
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Direct job monitoring
e From the AliEn shell (second part of hetalk MonAl_ISAf)

foern.chfuser/:
o

=]l =1
(= R

e Show all my jobs

e Show details for job
2325337 (split job
with 943 sub-jobs)

400
1

e Show detalls for
2477057 (another
split job)

1
1
5
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Direct job monitoring (2)

e Show all sub-jobs from master job 2325337 in a specific error condition

T

[aligndhl6a.cern.chi3307] /alice/cern.ch/user/a/aliprod/ » top -split 2325337 -status ERROR ¥

JobId  Status Contiand name Submithost
4804 ERROR V falice/hin/aliroot aliprodipealinonitor.cern. ch
4512 ERROR V falice/hin/aliroot aliprodipealimonitor.cern. ch
ERROR_ ¥ falice/hin/aliroot aliprodipealimonitor.cern.ch

ERRCE. Jalice/hin/aliroot aliprodipealimonitor.cern

ERROR. |

v
V /alice/bin/aliroot aliprodipealimonitor.cern

.2 ERROR /alice/bin/aliroot aliprodipealimonitor.cern.ch
v
7
7

76 ERRGR:
=RE E1’«!,1’«!,[:]1’--!,_T
866 ERROR ¥

falice/hin/aliroot aliprodipealironitor.cern
falice/hin/aliroot aliprodipealimonitor.cern.ch
Jalice/hin/aliroot aliprodipealimonitor.cern
falice/hin/aliroot aliprodipealinonitor.cern.ch
/alic

ERRGR_H

869 ERROR V {hin/aliroot aliprodipealimonitor.cern.ch
: ERROR W falice/hin/aliroot aliprodipealivonitor.cern

2365871 ERROR V falice/hin/aliroot aliprodipealimonitor.cern. ch

[aliendbOfa.cern.chi3307] /alice/cern.ch/user/afaliprod/ » D

o o
m rm rm
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Direct job monitoring (3)

| Show full tracelo ) f one of the sub-jobs in ERROR V
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Direct job monitoring (4)

e Show full tracelog of one of the sub-jobs in ERROR_IB

7219 2007 [state i Job 2491934 inserted from aliprodipealimonitor.cern.ch [Master Job i3 2481104
007 [state v Job state transition from INSERTING to WAITING
2007 [state + Job state transition to STARTED |=| procinfotime: 1174602281 site: ALICE::54RA::LCG started

- j|:|1 1|1_| l”:tll TI'[]'I .

005 Thu Mar 24:49 2007 [trace v The job needs 72000 seconds

006 Thu Nar 92007 [trace + Defining the enviromeent varisble ALIEN JOL OUTPUTDIR /alic F 2006/ 2/ 55

007 Thu Nar 007 [trace + Defining the enviromwent varishle ALIEN JDL PACKAGE3=VO uLIlEHUPIIIIMFIn Ve ] uLIIEHRuHT

v5-14-00#5V0 ALICERGE v1-6- ﬁﬁWH ALICERALiRoot: :vd-04-Rev-10

008 Thu Mar | [trace : |1w1r1uq the muL}luq dlLEﬂtury eeratch/259198 . muf . matrix, sara. nl/ s 12?7 017072 hetps da 2f 2

frud . matrix i 3

009 Thu Mar T [trace ] :

010 Thu Nar '3 I [trace : Dnmnln1d1nw Input IllH

011 Thu Mar 7 [trace v Error downloading input Ill:: /8

012 Thu Nar T [trace i Error downloading input file: /s b

013 Thu Mar 007 [error » Could not download the input file: /a iroot (into /acratch/259198.mub.matrix. sara.nl/

gy x.3ara.nl 3a8000 2£154yinEfoBRC-r00ATRI0 111H11-1||1 134/ (

u14 Thu Hul 5 2007 [state ]+ Job state transition to EREUR_IE |=| pluulththt 11”%h|51u4 sites ALICE::34R4::LCG spyurl:

finished: 1174603184
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Direct job monitoring (5)

e All error conditions can be traced through this method

e Highly detailed log of the job progress

e Allows for further debugging of what went wrong
Example ERROR_IB — SE not working, etc...

e |n addition to already finished jobs — monitoring of currently running

[aliendb0fa.cern.ch:3307] falicefcern.chfuserfafaliprod/ = spy 249 & workdir

cotal 136

e e i
Fu-rw-r-—-
FW—-rw—-Lruw-—
FW-Lrw—-Lr—-—
LW—-LW—-LW—

Er—CW—-Er1—

23/03/2007

alizgwlz alicesgm 4096 Mar e .
4026 Ma
21974
Config.C
galice.root
rec.C

oot

=im. log
Simrun.C

9
1
1
1
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1
1
1
1
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Direct job monitoring (6)

1 - r=rn.ch: 10000 o

h:l0000]

ef.nl/THMS wn—1u
FfllwasBFPE7?OImg
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Direct job monitoring (7)

e Additional information in the logfiles after the job has finished o
ended in an error condition

e The sub-jobs with errors can be resubmitted for execution after the
error has been identified in the same format as in the beginning
(preserves even the job ID)

e Simple command ‘resubmit <job ID>

Erf

@GRID

e Services status can also be monitored through the AliEn
interface

e [or statistical overview of the job and services status and error
conditions, ALICE uses MoOnALISA

e Second part of the presentation
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Monitoring requirements

Global view of the entire distributed system
e Non-intrusive

e Accurate

Providing

o Near real-time information

e Long-term history of aggregated data

On key parameters like

e System status

e Resource usage

Helping with

o Correlating events

e System debugging

o Generating reports

Taking automated actions based on the monitored data
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MoOnALISA overview Ene

@GRID

e MONALISA is a Dynamic, Distributed Service Architecture
capable to collect any type of information from different systems,
to analyze it in near real time and to provide support for
automated control decisions and global optimization of
workflows in complex grid systems.

Web
<+«—» | Service
«—» | WSDL

WS Client
(other service)

Postgres Lookup Lookup
MySQL ‘\o“ Serwce Service
O,
Data Cache S
Service & DB °1,%,

® Data (via ML Prox
Predicates & Agentsx |

Configuration Control (SSI> Java Client

(other service)

-.A
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ML Discovery System & Services

Erf

@GRID

e The framework is based on a hierarchical structure of loosely
coupled agents acting as distributed services which are
iIndependent & autonomous entities able to discover themselves
and to cooperate using a dynamic set of proxies or self
describing protocols.

' T
,'HI_/,serV|ces

[
B 4 by
GUI Clients, 2 2 e .
Repositories,’ PN
‘l 'l /// |I \\ l‘ I’I /7
%V}l |I \*|'$>’/
oy v
3 %:1; (33
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e A0ty ™. 3 . Proxies

e A
o)
Network of JINI-LUSs Secure &

I‘j/lonALIéA services

O

Global Services or
Clients

Dynamic load balancing
Scalability & Replication
Security AAA for Clients

Distributed System
for gathering and
Analyzing Information

Distributed Dynamic
Discovery-based on a lease
Mechanism and REN
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MonALISA CPU Usage (%)
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ApMon — Application Monitoring

Erf
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e Lightweight library of APIs (C, C++, Java, Perl, Python) that can
be used to send any information to MonALISA Services
e High comm. performance o+ Con o dynamic
e Flexible SN W, e reloading
o -Fl ==
° Accountrng APPLICATION {1\& Nte
° Sys Mon App. Monitoring -v' ,,/

[ Time.IP.procID |
[ parameterl: value

L
APPLICATION

App. Monitoring i

[ Mbps out: 0.52
[MB _inout: 5624 ] . PMon =

\
No Lost Packages

0

[ Status: reading
System Monitorig/

T T T
1000 2000 3000 4000 5000

-
: # ApMon~ Monitoring
| parameter2: value \Data
L. .. gy

TIBIARIS MonALISA

Service

UDP/XDR
Monitoring
Data

UDP/XDR MonALISA
Monitoring Service
Data

\
——— ApMon configuration

6000 "Toad1: 0.24 |

Messages per second

ApMon

generated automatically

by a servlet / CGI script
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What we monitor

e AlIEn Components

e Central Services

Task Queue, Information Service, Optimizers, API etc.
e Site Services

Cluster Monitor, Computing & Storage Elements

Job Agents

e Jobs status & resource usage
e Other Services

e CastorGrid staging & migration, Xrootd, MySQL
e Nodes

e Central, site, worker nodes
e Network traffic — inter & intra site

e Via Xrootd
e ViaFTD
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Monitoring architecture in AliEn

CastorGrid
Scripts

_, ~MonalLisa

_ — Alerts .
_Repo__sltor Actions

B

o

http://pcalimonitor.cern.ch:8889/
.Cirstoiu@cern.ch, Pablo.Saiz@cern.ch, Latchezar.Betev@cern.ch 18

23/03/2007



Job status monitoring

e Global summaries
e For each/all conditions &
e For each/all sites (o)
e For each/all users
e Running & cumulative

e Error status
e From job agents

Validation process has failed

e From central services

Joboutput is not valid

e Real-time map view &)
e Integrated pie charts
e History plots

Job Agent copies output in SE

¢ Job Optimizer registers output

DONE
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Job Agent does
not send heartbeat

Job Agent does
not send heartheat

KILLED

From any other status, jobs
get here when they are killed
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Job status & traffic - real-time map

MonALISA Repository
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status — integrated pie charts

lob status: | Assigned Started Funning Sawing Saved killed Failed Zambie Error

Done jobs views: | Histany Histogram

Sites :

[ched all | uncheck ally
Mathens Meari Meirmingham FeitP Meologna Mcagliar Meatania Mecinees Fcern [ cERNAL

Ocernmac Mclermont Meonar Ocyfronet Mrzk Mest MHouston FIHEP Fipno Miss Fimep MMk
Mrnu Mrolkatta CJiel Miegnaro MwMadrid FlmMuenster MniHaM MnikHer Mosc Mener Flrrague
Orar Mrrcwr Osars Msejong Msine Mspbsu Msubatech MToring MTroitsk  Muie

Funetion : | Integrate w

Interval selection: | last month ar 4 E |14_Q_2005 || 2300 |% | : E |15-1U-2008 || p—— | o mage size W
Annotations Shouw annotation tex‘t-yes W

Done jobs statistics

Traitsk: 0.5%
Tarino: 1.8%

N Athens: 0.2%
Bari: 1.4%
WEBE
Te 03% {1, | Birmingham: 0.2%
ejang: 0. / I, .
RRC-KI: 1.4%] W BITP: 0%
Prague: 3.7% '\ {|Bologna: 0.4%
ENBIRIF% i |Cagliari: 1.2%
Skl [ Catania: 7.1%)
NIKCHEF: 2.5%] / - \ E
NIHAM: 5.6% | ~ [CCiNZPs: 8.1%
Muenster: 2.2% |

- CERN: 4.9%
Madrd 5.2%| )

Legnaro: 5.9%
Kolkatta: 0.7%]. .
KNU: 0.2%].

CERN-L: 15.5%
JINR: 0.2%
ITEP: 0.7%

155: 3.4% [—
IPNO: 1.8% | —

Clermont: 3.6%
IHEP: 0.5% CNAF: 11%
Houston: 0%

Sl 0.1%
FIH: 4.3%]

@ Athens = 87 @ Bari = 767 @ Birmingham = 98 @ BITP = 10 @ Bologna = 213 © Cagliari = 627 @ Catania = 3,745
® CCINZFP3 = 4,296 ¢ CERN = 2,625 @ CERM-L = 8,239 @ Clermont = 1,929 @ CNAF = 5,820 @FZK = 2,272 0 G5 = 40
® Houston = 9 @IHEF = 271 @IFNO = 986 (/|55 = 1,795 @ITEF = 260 @ JINR = 58 @ KNU = EO

Kollkatta = 572
@ Legnaro = 3,108 e Madrid = 2,753 @ Muenster = 1,164 @ NIHAM = 2,987

MIKHEF = 1,321 @ O5C = 616 @ FNFI = 896

Prague = 1,955 @ RRC-Kl = 740 @ Sejong = 148 @5SINP = 796 ¢ SPbSU = 36 @Subatech = 544 @ Torino = 948 @ Troitsk = 254
@ UiE = 30
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Job status — history plots

Job status: | Assigned Started Saving Saved Daone Killed Failed Zomhbie Error HUNQIngRIons
Farm Lastvalue Min  Avg Max
Running jobs views:  Fie chart Histograrm B\ athens 0 0 4746 15
Sites (chedk all | unched: all) Bari 13 13 37.05 60
Mathens Meari Meirmingham Merme Meologna Mcaglari Mcatania Meocinepa Fcern [FcERN-L WA Birmingham oo b
g g a
Ocernmac Mclermont Fenar Ooyfronet Fzk Mlast MHouston MiHer Mipno Miss Mimep s i8] 0162 &
Mamr Mknu Mrolkatta Flel Fiegnaro MlMadrid FMusnster FniHam Cuikber Mosc M eupr WBologna 5 0 a5
Mrrague [Mral [Flrrc-ki Csara Mssjong Msive Flspbsu M subatech MToring M Troitsk M uis Cagliari 213 1143 13
M Catania 135 B3 1252 144
Lsum W CCINZP3 180 84 1641 234
- - CERM 1] 0 0.041 1
Intemalseledion: or i j|29-9-2005 ||15:00 v| . j|30-9-2005 ||15:00 v n |magesize; =
CERM-L 413 238 3908 M
Annotations Showannotationtext M Clermont a0 20 4256 a0
Annotations rh at iz thiz about™ W CHAF 176 106 2247 340
Running Jobs Gs1 11 1 664 172
600 M Houston 7 0 3544 094
iy ogemiy, 9
e’ Fail® - M HEP 1] 1] 1] 1]
>0 W ol M IPNO 25 13 2329 25
500 3 1SS 0 4508 20
a5 oy . W ITEP 18 3 1625 20
r HIINR T 0 4365 g
g 400 ' o WKNU o o o 0
£ Kolkatta 20 0 1547 20
%‘ HLBL 248 1} 133 262
s Legnara 83 41 8688 102
= W Madrid B0 21 5756 68
§ W Muenster 0 0 0 0
= MNIHAM 93 38 ar.2 95
| Jelin 0 0 6076 34
M PHPI a7 9 33489 40
Prague 43 0 3788 &7
RAL 1} 1} 1} 1}
- : - —— BRRCKI o1 MET A
T ¥ 3§ 8 ® ©® ¥ ¥ 8 ® ¥ ¥ 8 §®8 ®8 ®¥ ¥ &8 ®8 §¥ ¥ =87 &8 =% Sejong 21 6375 10
f‘ 2‘ f‘ ﬁ‘ 2‘ ﬁ‘ ﬁ‘ ﬁ‘ 2‘ é‘ Q‘ @\ g‘ 3\ g‘ 5\ g‘ g‘ E‘ i‘ f‘ ﬁ‘ ﬁ‘ 2\ SINP 2712 3019 45
P A SR - R N S SR - B S S S S - S ST - S B W subatech 15 7 138 15
= ks W Torino 22 17 3753 53
-» Athens Bari - Birmingham - BITP —— Bologna Cagliari — Catania - CCIN2P3 CERM - CERN-L - Clermont = CNAF M Troitsk [ 5 772 10
G5l - Houston - IHEF - IFNO 155 — ITEF - JINR - KMU Kolkatta - LBL Legnaro - Madrid -= Muenster MIHAM HUE 18 4 17.04 24
- OSC - PMPI Frague FAL - RRC-K| Sejong SIMP SPbSU —--Subatech — Torino - Troitsk - UiB Total 1898 1776
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Job resource usage monitoring

Total CPU time for ALICE jobs [hours]

e Cumulative parameters
e CPU Time & CPU KSI2K
o Wall time & Wall KSI2K
o Read & written files =
e Input & output traffic (xrootd)
e Running parameters
* Resident memory
Virtual memory e
Open files
Workdir size == Jf
Disk usage 33;}-
CPU usage i

e Aggregated per S|te
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Job network traffic monitoring

e Based on the xrootd

transfer from every job

e Aggregated statistics for
e Sites (Incoming, outgoing,

site to site, internal)

e Storage Elements
(incoming, outgoing)

e Of what
e Read and written files

Altn
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Site= (chedk all | uncheck all)

[ plice::CERM::Castar2  [Falice::CERN: seratch [ Alice:: CERN::se01 [ alice::CERN: 15203 [ alice::155: File
O alice::kiev::File  Calice::LcG::sPbsu [ alice::niHam: File [l alice::05C: :DMF DAMEE::Sermg::Fi\e

e Transferred MB/s |

Total

61.51 MB/s 46.51 MB/s 3813 1B

Csum
Interval sslaction: | - chooss- v | oy « [ 9] 2802008 | 1500 v | . (5] [2002006 (1500 v | » Image size: | B00:550 v
Integrate data | false
Graphe : [V] 1 o ring Traffic (Writing to 5E5) 7] Outaaing Trsffic (Reading fram SE5) (f=ioes ol ) e ol
Annotations Wihat s this about?
SE Traffic
70 MB/s
65 ME/s
60 ME/s
55 ME/s
. 50ME/s
£
@ 45 ME/s
I
= 40 MB/s
o
E 35 ME/s
S 30 MB/s
=
= 25 MB/s
20 MB/s
15 MB/s
10 MB/s
5 MB/s
0B/s
w1024 KB/s
T 2.048 KB/s
3072 KB/s
o
£ 4.096 KB/s
=
S 5.12KB/s
5
S 6.144 KB/s |
7.168 KB/s L
S 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 &8 8 8 8
2 5 2 & & 3 4 3 £ £ ¥ ¢ =z 2 £ £ 2 2 5 5 o 7 9% &
2 2 3 3 = =2 = = = = = = 2 = = = = 2 = = = &= = =
T I - S v - T - B B I - ]
CEST time
Alice::CERN:: Castor? s Alice:: CERN:scratch —»— Alice: CERN::se01 —»- Alice:: CERN: 5203 Alice:: |55 File Alice::MIHAM: File
Incoming Traffic (Writting to SEs) Owutgoing Traffic (Reading from SEs)
Farm Last value Min Avg Max Total | [Farm Lastvalue  Min Avg Max Total
G1.5MB/s 2758MBfs 465 MB/s 1056MBfs  38127TH Alice::CERN::Castor2 OBis 0B/s 0Bfs 0 Bis 0B
0Bis 0 Bis 0Bis 0 Bis 08 | |Malice:: 0Bis 0Bis 0Bis 0B/s 0B
W Alice 0Bis 0Brs 0Bis 0Brs 08 | |Malice:: OBfs 0B/ 8927B/s 1861 KB/s 7.319MB
W lice 0B/s 0Brs 0B/s 0Brs 08 | |Malice:: DBis 0B/s 3328KBIs 1416KB/s 279.5MB
Alice 0 Bfs 0 Bis 0 Bfs 0 Bis i) Alice:: : OB/s 0B/ 0 Bfs 0B/s 0B
Alice 0B/ 0Bz B121KBls 1561 KBis 513.9MB | |Total 3.295 KBis 3.416 KB/s 286.8 MB

23/03/2007 Catalin.Cirstoiu@cern.ch, Pablo.Saiz@cern.ch, Latchezar.Betev@cern.ch 24



Individual job tracking

Based on AlIEn shell cmds.

. E‘ile View Biscwery Groups Security Position Help SEser\nces,MMZr\oﬂe;2‘29577 params |
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. . . I | éa .E n“ ‘"I" = %ABP"--J =] [cpu_ksizk [~
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e top, ps, spy, jobinfo, masterjob == &= g | [
. R . * TabPan E e || gz:;:z;z i total
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e [Nnteracton wi e Catalogue ot 2ol Ageman Sl
GMap & [0 cernMaC @ 2174230 s
A B Clermont @ 2174231 mem_usage o
- - Limdn & [ caF ‘2”4232 open_files |
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® SIN g e Ien R (K T Er—
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& N T
e Status, resource usage, per job & | =
& @ mer 4500 2174407
T | S8 . e
VO JOBS S g :::;1 3500 v i::xi
% Job parameters % Application software a @ o 2000 AR FAat 17
A B rolkata 2500 A 4 R R En 2174401
Run# - | PID Owner Events | ROOT | ALIROOT | GEANT Date S, Bomole L ppsibin
- : & [ Madrid 1 = . P
— R I ] |- e | Wl
5188 | 2472663 aliprod v5-14-00 |v4-04-Rev-10 vi-6-2|21.03.2007 23:07 | /alicefsimf2] g‘““‘ son ¢ PR it
5187 | 2471497 aliprad v5-14-00|v4-04-Rev-10 v1-6-2|21.03,2007 21:07 | falice/sirm/2 Lk S ; T
Wulti-view 2300 2300 2320 2390 2340 2360 0000 0010 AT
5186 | 2470231 aliprad 2500 w5-14-00|v4-04-Rev-10 wil-&-2[21.03. 2007 19208/ falices/sim/2 L ALFECH Faim links statistics Senice Local Time
pid ouwner first seen last seen subjobs Job states
aliprod [1023] W | | - Al - b | | Active bl SPLIT|WAITIMG |STARTED | RUMKMIMNG |SAYING DOME ERRORS |ERROR_Y¥Y |ERROR_5%
24T 2EE3 aliprod|21,03,2007 23:07|22,03,2007 00:07 1000 1|98% | 925 0% 4 0% =l
2471497 aliprod|21.03,2007 21:07(22,03,2007 00:07 1000 1 0% 1| 21% 21z 2% 21 1% 15
2470231 aliprod|21.03.2007 19:08|22.032.2007 00:07 1000 1 0% Q03| 0% 2 8% 85| 0% ] 0% 2
2458832 aliprod|21,03,2007 16:06|22,032,2007 00:07 1000 1 0% 1| 58% SET| 39| 39| 32% 328 2 25 0% 4
2457498 aliprod|21,03,2007 13:06|22,03,2007 00:07 1000 1 SE%% 80| 0% 9 59% S92 1% 1is 0% 2
2463641 aliprod (21,03, 2007 10:06|22,03, 2007 00:07 1000 1 15% 150| 0% 4| B3 833 1% 1z 0% 1
2462183 aliprod|21.03.2007 06:06(22.03.2007 00:07 1000 1 13% 132 0% S| 89% 2854 0% =]
2450887 aliprod (21,03, 2007 02:06|22,03,2007 00:07 1000 1 =% 52| 0% 1| 92% Q29 0% =]
2459472 aliprod|21.032.2007 00:06&(22.03.2007 00:07 1000 1 4% ELS 4% Qa4 1% 1z 0% 2
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Job agents monitoring

e From Job Agent itself

e Requesting job

e Installing packages
e Running job

e Done

e Error statuses

e From Computing Element

o Avalilable job slots
e Queued Job Agents
e Running Job Agents

Altn

@GRID

Job agents: | Running/Cueued Slots

Sites (ohedk all | uncheck all)

Mathens [Meari Ceirmingham M eIiTe [Fleologna M cagliari M catania Meocinzea [Flcern M CERN-L
Flcernmac Flcolermont Meonar Floyfronet Flrzk Flost MHouston FliHer Mlipno Fiss Fimer
Famr Frnu Flkokatta el Miegnaro Fmadrid Muuenster FniHam FnikHer Mlosc Flenpt
Mprague Mral FRrok [Fsaps Flsejong Fsive Fspbsu Fsubatech MToring FlTroitsk Fluie
EAumam

Intewal selection: | - choose - v | o« [ 7] 2882008 |[1500 v | - [3|lsazoos |[4s00 | » Image size: | 200x550 [
Show statistics| no W Same scale forboth charts no %
€raphs t ] inning Job Agents ¥ Quauad Job Agants (iloeeh &l | wwelieeh &)
Annotations Wih at is this about?
Job Agents
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AlIEn & LCG Services monitoring anE

@GRID
e AliEn services
e Periodically checked
e PID check + SOAP call
e Simple functional tests Al senvices
e SE space usage PP RSN R e st e g g e
o Efficiency L

e LCG environment and tools

e Proxy, gsiscp, LCG CE/SE, Job submission, BDII, Local catalog, sw. area etc.
e Error messages in case of failure
e Efficiency

LCG services

Site Proxy BDI

Included | Machine's . User proxy
in LDAP proxy Renewal |Server [Connection | Query registration |registration

Publication Local | Conn. to
of SE

Local |Software
submission |in LDAP | B |local BDI | catalog area

Service Hame

gsiscp

1. &thens

3. Birmingham

ERROR: Couldn't find a valid
proxy, Uze -debug for further
information, DM not specified and
unable to get DN frorm uzer proxy:
at foptflegibindvobax-proxy line
43,

4. Bologna

5. Cagliari
B, Cataniz

T o ocIAnee

Tl
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CastorGrid scripts monitoring

e Migration
e Amount, speed, errors

2344 GB

2246 GB "f_‘—ﬂ'
- 2148 GB
20.51 GB

. 19.53 GB .F...

e Amount, speed, errors
e Nodes
o Host parameters o

1000 ME

6.6 GB
15.63 GB
14.65 GB

67 GB
12.7 GB

Migrated amount

0.74 GB
9.766 GB

6.836 GB g OB

oooooooooooooooooooooooooooo
mmmmmmmmmmmmmmmmmmmmmmmmmmmm

mmmmmmmmmmmmmmmmmmmmmmmmmmmm
oooooooooooooooooooooooooooo

e File cache status
e Used space, no. of files
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APl Services monitoring

e API Service sessions
e Established, active

e API Service users
e Active, total

e Statistics

o EXxecuted
commands

23/03/2007

APlservice sessions

Catalin.Cirstoiu@cern.ch, Pablo.Saiz@cern.ch, Latchezar.Betev@cern.ch

IDDDD seessesesssesssessssessesseseseseseseeeee eSS ESESSSSS SRR EEe
£
2
w7500
i
2 5000
=
3
™ 2500
i
z
(=]
g
2
-4
B000 | ese - R Ll o F e A.—.—‘.‘HHIHC..H....H-I‘.'..H.H
" 7000 e e sttt tensd
§ 6000 DU S - s s o o 0 = FUUPOPP PP
& 5000 00000
4000
=]
= 3000
= 3000 { evereresscssssssssssssostsssss R &
luuu " . - -
I e e e e
ST DI o R R o T S e R N L e
g F O E FREEEEEZEEEEEEEREEEEEE
CEST time
Server 1 —=—Server 2 —Server 3
Established sessions Active sessions Valid Sessions
Farm Last value Min Avg Max | |Farm Last value Min Avg Max | |Farm Last value Min Avg  Max
Server 1 Qo009 0008 9000 9900 Serwer 1 1 0 2889 136 Server 1 505 378 1368 2022
M Server 2 9988 9999 9999 5999 | |HServer 2 59 44 2898 TT M Server 2 6909 6858 Y773 8358
M Server 3 9999 9999 5999 9999 | |MServer 3 43 3 2377 600 | |MServer 3 5458 8133 5474 G017
Total 29997 29997 Total 109 530.4 Total 12872 14615
29




VOBox monitoring

e Machine parameters, real-time & history
e Load, memory & swap usage, processes, sockets

Global views: General status

Detailed history:  Load Cpu usage Memory usage Swap usage athi I ethl OUT ethl IM
eth1 OUT Processes Sockets

VO Box machine status

Machine status

CPU Mem [%: MB] | Swap [% MB] | Eth0 [KB/s] | Eth1 [KB/s] | Eth2 [KB/s] System
Site name Last see online | Load5 | Usage | User | System | Cnt | MHz | Usage | Total |Usage Total| In Ot In Ot In Out |Procs Socks
1. Athens 2006-10-17 08h| 0288 146 11.82 273 1| 2680 29| 2010 0l 1992/ 19.53| 1965 - - - - a5 E2
2. Bari 2006-10-17 08h| 015 6444|4187 2257 2| 1800 25 1001 1404 2047 0213 007 1613|5643 - - E9 44
3. Birmingham | 2006-10-17 08h| 0359 1759 142 3.389 2| 800 53| 1001 | 5489 2047 1589 7491 - - - - 92 49
4 BITP 2006-10-17 08h| 009 13191018 0.501 4| 2793 E5S| 1001 | 8805 2000 2.565| 2551 5457 51.41 - - a0 107
5. Boloona 2006-10-17 08h|  0.061 175 1.16 0.sa 4| 3067 16| 4005 0| 2000 - -1 1615) 739 - - 94 4
6. Cagliari 2006-10-17 08h| 0059 1818 136 0.4558 203199 16| 2007 0| 2000 8594|7159 - - - - B3 32
7. Catanis 2006-10-17 08h| 0075 1912 1.2M1 0642 4| 2799 35| 2008, 0206 4004 1453|8779 - - - - 86 43
8. CCINZP3 2006-10-17 07h| 0078 2687|1709 0478 4| 3000 38 QDD?- 2047 1278|0079 1063 516 - - 119 45
9. CERM 2006-10-17 08h 113 2313 15.78 4.354 4| 2387 29 5768 1.316 BDDD- 73 - - - - GEE 1340
10, CERM-L 2006-10-17 08h| 0317 15871217 37 2| 2793 24| 3891 0| 4094 2479|9136 - - - - 121 a6
11, CERMMAC |  2006-10-17 08h - - - - - - - - - - - - - - - - - -
12, Clermoanit 2006-10-17 08h| 0287 1416 113 2857 1| 2007 23 303 0} 8189 3096| 2369 - - - - 111 92
13, CMAF 2006-10-17 07h| 0106 4159 3.333 1.558 2| 3087 43 4005, 0185 4000 1747|1037 - - - - 147 94
14, Cyfronet 2006-10-17 08h| 006 3249|2963 0285 2| 1300 27| 1982 0578|1000 - -120031 (1319 - - 77 36
159, FZIK 2006-10-17 OF7h| 0065 1.947|1 564 0.383 4| 3000 6| 2007 1068 3827 1079|4595 0.204| 0186 - - 167 113
16, G3I 2006-10-10 04h - - - - - - - - - - - - - - - - - -
17. Houston 2006-10-17 08h| 0244 9331|7436 1895 1] 1336 43 4014, 2529| 4095 0016|0039 1706|1959 - - 121 147
1o wen Aannc 10 47 now. I o ool nneo a AN al aTaa aal annel 4 ncel anon I i caalcccalnaac T ann
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FTD Monitoring

Global transfer states

00ET
ﬂ\- 002t
0017
0001
0060
0030
00:£0
00:90
00:50
00°k0
00:E0
0020
00:10
- M 00:00

00:ET

00:1z
0002
0061
00:87
00T
009
00:8T

00:FT

e Status of the transfers

e Transfer rates

00:22 '€

W1 00
¥T 00
FT 00
¥1 90
sl
¥1 100
7190
FT 00
PT00
¥1 90
¥1 10

@
w1u0 £
¥1 B0 @
7100
T 00
190
£1 10
190
£1 90
T 00
£1 10
ET 10
ET 00

ET V0

Transfering Wamngl

Local copy

Cleaning - Inserting

|+ Assigned

8000

7500

7000

6500

6000

5500

5000

4500

=
=

R
By

3000

Cummulative finish states

2500

2000

1500

1000

Finish states for the transfers

9
|
[

[

00:ST %1320
00T v1 00
00:ET #1320
00:21 #1320
0017 P1 20
0007 #1320
00:60 #1320
00:80 “$1 20
0040 '¥1 0
00:30 #1320
00:50 “$1 20
00:v0 “v1 20
00:£0 #1320
0020 “$1 320
00:10 #1320
00:00 #1320
00iEZ ST 00
owzz ‘g1 w0
00:12 £1320
00:02 E1320
0067 '£1 20
00:37 ‘€130
00T ET 00
0097 10
00:5T°ET320
00T g1 20

00ET'E1 R0

0021190

850

SEs average transfer rates

800

750

400

SIBSUEIL BUL 10) SAIELS Us|Ul

00:ET 1 00
00:21 1 00
00:TT %1 00
00:01 ‘#1920
00'60 ‘1 L0
0080 FT V0
00:£0 FT R0
00:90 ‘#1920
00:S0 $T V0
0040 FT 10
00°€0 '#1 V0

00:Z0 ¥T VO

CEST time

00:T0 ¥T 10
00°00 ‘1 90
002 'ET 10
00:2Z €1 00
00:1Z €1 00
0002 ‘€1 V0
0061 ET 00
00:87 €T 00
00:£T 'ET 00
00:87 €1 0O
00'5T 'ET 00

00FT £T RO

90 MB/s
85 ME/s

B0 MB/s
75 MEB/s
70 MB/s
65 ME/s
60 MB/s
55 MB/s
50 ME/s
435 MB/s
40 MB/s

paads Jajsued |

20 MB/s
15 MB/s

5 ME/s |

08/s

CEST time

[ Done 1 Failed [ Killed & Lost]

Lcc:5aRA|

LCG:RAL

GLOBAL —e- LCCICCINZPZ -m LCGICMAF - LCGHFZK

CERM::CASTOR2 —=- CERM::SED3

[-+-sum

31

Catalin.Cirstoiu@cern.ch, Pablo.Saiz@cern.ch, Latchezar.Betev@cern.ch

23/03/2007



Annotations et

MonALISA Repository O”ALISA
ALICE NN roring Jleonrs masni o) are
Imtegrarted Serveces A rbifectnr.
MonALISA client _
Click on the buttan below to Running Johs
atkthe Maralisa Gl Job status: | Assigned Started Saving Sawved Daone Killed Failed Zomhie Error Farm Lastvalue Min  Avg Max
m Running jobs views: | Pie charn Histograrm B Athens 5 0 6249 18
Bari o o 181 G0
? ALICE Repository Sites (ehedk all | unchedk ally B % Birmingham 10 3925 20
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— M Clermont 0 0 3402 55
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[0 SE Infarmation Running Jobs B CHAF 00 17ET 481
B0 Services oanD M Cyfronet o o 1] 0
-] Metwork Traffic WA FZK 00 7187 850
lj AliEn Tests 2250 i GS| (27.09.2006 14:00, 27.09.200&6 |46 278
-] FTD Transfers || HHo 22:00) o6 a9
(-7 CAF Monitaring 2000
(] original | [ WIHE o7 092006 22100, a10,2006 | £l
| i 11:55) 04 28
close all = 1750 | i IS 1 16
T
- ' \ WITER o0 1re 22
= | HIINR 2 0 8O7 12
ALICE Reports “ ‘I ‘ WKHU 10 2913 50
Site_Administration 2 1250 L
= I Y Kolkatta o 0 1484 B
Farm Colour = | \
Configuration £ looo \ \/ | L . mLBL 00 384 9
Eookmark this page (ud) E Y | II Legnaro 0D 0 5234 106
750 W Madrid o 0 03 76
M Muenster 0 0 #4105 a3
MHIHAM 2 0 7489 182
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s B PNPI o 0 2353 40
9 (10|11 |12 [13 1415 Prague o0 3112 100
Sep 2006 Oct 2006 RAL 00 4301 49
(G il WRRCKI 00 2084 4D
&5UM — Alhens — Bari —+ Birmingham — BITF — Balogna  Cagliari — Catania - CCINZP3 — CERN = CERN-L — CERNMAC % srpa 0 0 1723 20
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Actions framework

e Based on monitoring
information, actions can be
taken in

e ML Service
e ML Repository
e Actions can be triggered by

e Values above/below given
thresholds

Absence/presence of values

Correlation between multiple
values

e Possible actions types
o Alerts
e-mail
Instant messaging
RSS Feeds
e External commands
e Event logging

« Traffic
« Jobs
» Hosts
* Apps

e Temperature
e Humidity
« A/C Power

Sensors

RlEs

@GRID

Actions based on
global information
A

H :
Actions based on ML_
Repository

local information
A

Local Global
decisions decisions
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Memory

Virtual memaonry

Alerts and actions

2,623 GB
2384 GB
2.145 GB
1.907 GB
1.669 GB
1.431 GB
1.192 GB
976.6 MB
732.4 B
4B8.3 ME
244.1 MB
2.861 GB
2623 GB
2.384 GB
2.145 GB
1.907 GB
1.669 GB
1.431 GB
1.192 GB
976.6 MB
732.4 MB
488.3 MB

=

2 01

Yo

Waiting jobs per user

MySQL daemon

1200
1100
1000
£ oo
é o Target min. queue size
g 700
; 600
500
o Automatic (reysubmission
200
100
30 31 1 2 3 4 5 3
Aug 2006 Sep 2006
CEST time CEST time
MySQL daemon is automatically restarted ALICE Production jobs queue is automatically
when it runs out of memory kept full by the automatic resubmission
Trigger: threshold on VSZ memory usage Trigger: threshold on the number of aliprod waiting jobs

I repository_alice =0x

Conversation  Options  Send As

© repository_alice K|

(07:50:26) repository_alice: ML service ISS is back online

Administrators are kept up-to-date on the services’ status
Trigger: presence/absence of monitored information

(08:58:39) repository_alice: ML service Athens is offline
(09:30:48) repository_alice: ML service Athens is back online

(10:11:00) repository_alice: ML service Bari is back online

(12:21:19) repository_alice: ML service BITP is offline

L
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Summary

e All aspects of the system are monitored
e Job execution, job data transfers
e Central and site services
e Machines

e LCG services monitoring is done through custom
Scripts
e This should be improved

e MONALISA is a very flexible tool

e Provides a top-down monitoring solution for large wide
distributed systems

o It allows using the gathered data for intelligent control and
decisions taking
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Questions?

Thank you!

Alikn

@GRID

http://alien.cern.ch http:/monalisa.caltech.edu
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ML Service deployment

e MONALISA Is packaged and prepared for

FhErf

@GRID

iInstallation by the AliEn Build System (BITS)

23/03/2007

Ll yEn—TInstal lee—wE. 10
PLEASE SELECT THE INSTALLATICN TYPE

=211
client
gshell
root
Xrootd
portal
g e
leg
monitor

L1l1l packages

Simple Client UI
Grid Shell UI

ROOT for LliEn
¥rootd fr AliEn
Fortal

Site CE/3IE services
LCG Components
Monali=sa sSsite monitor
Core VO services
Worker node

Ll1iEn tests

um ~Cancel>

Catalin.Cirstoiu@cern.ch, Pablo.Saiz@cern.ch, Latchezar.Betev@cern.ch
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ML Service configuration et

@GRID

e From site administrators point of view, It IS

just like any ot
e You start it wit

ner AlIEn service

N alien StartMonalisa

e You stop it wit

N alien StopMonaLisa\

e Check status with alien StatusMonalLisa

automatlcally f

N A N NAIAAI‘A

rom AlIEn LDAP
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PROOF CAF Monitoring

e Each host reports
e CPU, memory, swap,
network
e Each slave reports
e Summaries per query
type
o CPU, memory
e Event rate
o File rate
e 1/O vs. network rate

23/03/2007

History of loadl

- e Laa . T

tf:::g:ice t::fe £ s

2% % 3 i3 3 £l T 3 Fx
- INBE04 L earm ch - [ 43.C8m.N - IXDEO44 L2 —=- BG4S cam.ch
- DG4S - IS 1 com.F - INBEOS 3. cemm.ch

GOSE cern ch InbS0 IabEOS2 cem ch
2MEh - ¥BE0 IBE0GA. cem. o
4 cam ch = WBEOTS corn ch - IxBEOTE corn oF
Traffic hetween the cluster machines (MB/sec) (last 0.5h average)

Machine | §047 | 6048 | 6049 | 6050 6052 6053 6054 6055 | 6056 6057 | 6058 6059 6060 | 6061 | 6062 | 6063 | 6064 | 6065 6066 | 6067 6063 6069 60T
1. 6047 ) - - - - - 2827 2018 - -/ 1.094 - - -[1.908 4112 -|0.8974| 0.614 ) )
2. B04E -| 9408 - - - - - - - - - - - - - - . . - - - -
3. 6043 - -| 8678 - - - - - - - - - - - - - - - - - - -
4. 60350 - - - 6692 - - - - - - - - - - - - - - - -
5. 6052 - - - - 3813 - 1454 - - - 3084 |07 ] ] - 0 - -| 0385 4.497
6. 6053 - - - - - BE03 - - 4 - - R R B - - - -
76054 0 - - 1383 - - 6195 - -l 0 - - - ] - - - - 0 - - 15t
& 6055 . . - - - - - - - - - - - - - - . . . . - -
9. 6056 - - - - - - - -| 4962 - 2442/ 0525 - - - - - - - - - -
10 RST - - - - - - - - |- - - - - - - - - - - - -
11.6058 | 1.164 - - - o - - - 2531 - o o - - - -[1.403 - ) - - -
12,6059 | 3.755 - g2 - - - - - - - - 11.76 1955 0| 0E77| 1548 a - - -l2812 - 07
13. 60GO - - - - - - - -| 2,088 - - - 1159 - -| 106 - - - - - - 200
14, 6061 - - - - - - - - - - - - - - - - - - - - -
15. 6062 - - - - - - - - - - - - - - - - - -
6. BOB3 - - - - 1855 0272416 - - - - - ] -| 638 - 0 0 - -
17. 6064 - - - - - 1423 -| 2822 -l - - 1821 - ] -[3117 - 0 0 - - 0t
18, BOGS ) - - - 352 3185 - o - - o - - - - -| 3.034 0| 1.579 - ) -
19, 6056 . . - - - - - - - - - - - - - - - . - . - -
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Summary

e Monitoring is vital in a large distributed
system

Distributed systems should have built-in
monitoring capabilities

e We have to deal with a lot of data
We need decentralization
And aggregation

e MONnALISA is very flexible and powerful
Monitoring is just the beginning

Gathered data can be used for intelligent control
and decisions taking
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