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Outline

Enabling Grids for E-sciencE

* Overview of EGEE/LCG monitoring tools
— SFT — Site Functional Tests
— GStat
— GridView
— GridICE

« GridICE
— Architecture
— Different viewpoints
— Web interface
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Why Monitoring

Enabling Grids for E-sciencE

— Resources observability is necessary for the
Grid utilization

— Grid resources availability is subject to
faillures



SFT - Site Functional Tests 1/2

Enabling Grids for E-sciencE

Monitor the regularity of performance of a Grid site

« Approach:

— Active monitoring approach based on the periodical submission
of jobs to the observed services

— The result of the service requests are sent to a central server for
reporting and providing a summary view

* Target:
— Grid operators
— Site administrators



SFT — Site Functional Tests 2/2

Enabling Grids for E-sciencE

St. Region Site Name Site CE 1R mhmvgg‘::;:“rg
QK |SouthEasternBurope |AEGIS01-PHY-5CL ce.phy b ac.yu OK|IC|27 0 (1|0 O |00|0] Q| O
OK|CEEN ATBERTA-LOG legeel 1 pic valberta ca OE(C|26 0|TI|10| X |00 Q| C
OK |France ATTVERGEID obsauvergndeel Lutv-bpcletmont F|OK|C | 2 6 0 (T2 O OO |0 W | O
J5 |WorthernBurope EBEgnd-ETLeuven kg-ce01. co kuleuven.ac be JS [ 260 W © 00|00 |0
OK | NorthernEBurope EBEgnd-TUGent gridce. atlantiz ugent be OK|C| 26 0 (T|W| O |00 0 W | O
CT |HMorthernBurope EEand-TILE-VTIE gridee the ac be CT(O126 0 I W] O |O|O|X|0 | O
CT |CEEN BENING-CHIC-LCG2-L464 ce-leg sdg ac.cn CT|I0| 260 |IW X |O|0O|X|W|O
CT [CEEN BEUING-LiCiz2 leg002 thep. ac.cn CT(o260(I|0] X |O]0|X| 0| Q
OK |[WorthernBEurope EelGnd-TCL ingrid. cistn.ucl ac. be OK|Q| 26 0 (1|0 X |00 QW | Q
OK|SouthEasternEurope |BG-INENE celinrne bas.bg OK|O|27 0(1|C] O |Q|0|1Q| Q| Q
OK|SouthEasternEurope |BEGO1-IFP celll ond basbg OE|O|2 7 0(1(C] O |O|0|1Q]| Q| Q
OK|southEasternEurope (BGOZ-IM cell1imbm bas bg OK|O|27 0(T(C] O |O)010]| Q| O
OK|SouthEasternEurope |BGO4-ACAD celll gnd acad bg OK|C| 27 0 (1|0 O |a|o|0] Q| O
OK|SouthEasternEurope |BGO5-5TGnd cel01 grid un-sofia bg OK|C| 27 01O O |0O|0] W | O
OK|UKI BHAW LG epgcel ph bham ac uk OE(C|270|I|0| O |O|0|0|C | O
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CHEE GStat 1/2

Enabling Grids for E-sciencE

Monitoring information from the EGEE Grid Information
Service

« Approach:

— Periodic LDAP query
— Data stored in Round-Robin Databases (RRD) on a central

server
— Web interface with tabular view and chart section

* Target:
— Grid operators
— Site administrators



Enabling Grids for E-sciencE

AEGIS01-PHY-SCL

GStat 2/2

| oK|| ATBERTA-LCG2 |ex|  AUVERGRID || BEgrid-KULeuven o |

BEIMNG-CNIC-LCG2-TAédler|  BEIMNG-LCG2  |ex|  BelGrid-UCL ok EG-TNRNE [

| BG04-ACAD OK||  BG05-5UGrd  ok| BHAM-LCG2 |oK| BIFI o |

| BUDAPEST Jox|[ cARLETONU-L.CG2 s8] [CAVENDISH-LCGolox| CERN-CIC lex|l

| CGE-LOGE ok!l  TEMAT-LOGe  lerl . cWB-TOG2 okl e s sp |

I % No Site Reports GIIS Host bnode cemmse gperfsanityiserv| version ftotalCEU{free CPU

LR gan=iay}

| giaTe || AEGIS01-PHY-SCL ce.phy.bg ac.yu ok ok pk pk ek LCG-Z 7 0100 11

| oitfUDie o ALBERTA-LCGZ lcgee0 1 nic valberta ca i ok ok pk LCG-2 6 048 39

| GR-02-TTeld |3 AUVERGEID obsauvergridcel 1 unv-bpclermont £ ok ok ok LCG-2 6 054 54

| HEPHY-UIRE ¥ BEmnd-EULeuven kg-ce0l.co kuleuven ac be ok ok ok LOG-2 6 036 45

| HPTC-LCG2ia6 |5 BEgrid-UGent aridce. atlattis ugent be A ok k  ek LOG-2 & 08B0 all

| ISAS-Bratislav:f§  [EEprid-ULB-VUB oridce. the ac. be L L ok ok pk LCG-2 6 0]107 107

| INDIACMS-TIE 7 BEIING-CNIC-LCG2-IA64  ce-lgsdgaccn ok ok bk pk  ok LOG-2 6 032 31 .

| INFN-CHAF |3 BEING-LOG2 1cg002. thep. ac.co ok fok  fok jek ek LCG-2 6 016 10 {

| INEN-NAPOLIH  BelGrid-UCL ingrid.cistm ucl ac be X ok ok pk LCG-2 6 012 12 (

| DNFN-ROMA1-CI|10 BG-INRNE cel inrne. bas bg L ok ok pk LCG-2 7 023 18 :
11 BGO1-IPP ce001 grid bas bg ok ok bk k  ok LCG-2 7 011 1 '.
12 BGO2-IM ce001.inbm bas bg i ok ok pk LCG-2 7 06 b (
13 BGO4-ACAD cell gnd acad bg X ok ok pk LCG-2 7 010 8 :
14 BG05-5UGnd ce001 grid uni-sofia bg info ok pk LCG-2 7 06 b (
15 BHAM-LCG2 epgee].ph.bham ac.uk L L ok ok Pk LCG-2 7 028 3 :
16 BIFI ce-egee bifl unizar es ok ek ek kk  bk LOG-2 & 010 £ ¢
17 BNL-LCG2 lcg-cel ] vsatlas bol gov A EfTOr Efforfia
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GridView 1/2

Enabling Grids for E-sciencE

Visualization system for viewing monitoring information

« Approach:

— Collects monitoring information from different sources, e.g.:
= GridFTP monitor
= SFT
= RB Logs

— Archival of monitoring information in a central Oracle database at
CERN

— Visualization of summary data through Web interface

* Target:
— Grid operators
— Site administrators
— VO managers



GridView 2/2
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CGe Overview

Enabling Grids for E-sciencE

GridICE:

a distributed monitoring tool for Grid systems
started in late 2002 (EU-DataTAG project)
IS evolving in the context of EU-EGEE

fully integrated with the LCG-2.x Middleware

Metering and publishing of data can be configured via LCG
standard installation mechanisms

Self-configurable collection and presentation
just give the URL of the root Grid Information Service (GIS)

Installed servers are monitoring Grid resources in the scope of:

EGEE EGEE-SWE RDIG EGEE-SEE Grid.it
GILDA CMS  ATLAS EUMedGrid EUChinaGRID

BalticGrid EELA BeGrid
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The Four Main Phases of Monitoring

Enabling Grids for E-sciencE

Abstract the huge number of received events in
order to enable the consumer to draw

{ Presentation J conclusions about the operation of the
monitored system

I t t Transmission of the events from the
source to any interested parties (data

{ Distribution J delivery model: push vs. pull; periodic vs.

aperiodic)
Sensors enquiring entities and encoding
Generation the measurements according to a schema

T

Processing

e.g., filtering according to some predefined
criteria, or summarising a group of events




Cy Generating Events

Enabling Grids for E-sciencE

* |In GridICE, available measurements are defined
by the GLUE Schema 1.2 + extensions

— Extensions:
= available
- fabric-level information
* job monitoring
« summary info for computing resources
» network connectivity from a Grid viewpoint [4]
= on-going work
« WMS, file transfer, file access (open + I/O per file/dataset)
= Scheduled on a periodic fashion



o

Distributing Events

Enabling Grids for E-sciencE

Distribution of events:

— Hierarchical model.
= Intra-site: by means of the local monitoring service
+ default choice, LEMON (http://www.cern.ch/lemon).
= Inter-site: by offering data through the Grid Information Service.
= Final Consumer: depending on the client application.

— Mixed data delivery model.
= Intra-site: depending on the local monitoring service (push for lemon).
= Inter-site: depending on the GIS (current choice, MDS 2.x, pull).
= Final consumer:
« pull (browser/application)
» push (publish/subscribe naotification)



o

Presenting Events

Enabling Grids for E-sciencE

- Data stored in a RDBMS used to build aggregated
statistics

 Dataretrieved from the RDBMS are encoded in XML
files

« XSL to XHTML transformations to publish aggregated
data in a Web context



Browsing data with the GridICE GUI

Enabling Grids for E-sciencE

* Location bar

« Menu with a 2-level hierarchy

« Context-aware tabbed views

« Possibility of sorting rows by any column attribute

« Common background colour for rows showing the
same value for the sorting attribute

« Monitoring data available as XML document
* Help pages



Cy Different viewpoints

Enabling Grids for E-sciencE

We focus on the following categories of
users:

— VO manager
= actual set of resources accessible to VO members

— Grid operator

= all resources under responsibility of a Grid
Operator Center

— Site administrator
= Site resources offered to a Grid



VO manager viewpoint




Grid operator viewpoint

Enabling Grids for E-sciencE




€ Site administrator viewpoint

Enabling Grids for E-sciencE

» Detection of fault situations
resources.

 Control hgv
the Gv



GEO View

Enabling Grids for E-sciencE

GiocE

Tha wras of e Goid

OridICE > Gen

R

Mumber of sites per country Grid computing activity

1S and ove . 1-E = Mo jabs Z
B- 15 [® Soral lefht click map edges

Cenerated: Wed, 8 Mar 2006 1004046 +0100
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Site View >> ALL

Enabling Grids for E-sciencE

the eyves of

Use Case 1 about

GridICE > 4

Genera Grid operator - Site administrator

aurces

al

Summary info of available resources by admin site =

1 3 13.8 GB 158.2 GB =
1 3 0 0 s 12K (<] =] [ o= ] 359.1 6B sS45.1 o2 EEIE
1 4 0 0 2 0K i 14 [ o= ] 340,90 g6 scs.7 ce B AN
1 4 116 51z 42 378K 36 72 B 1.2 TB 6.3 TR ||
1 =] 4 =] r 102K 5 18 F I 31 GB 71.3 ce¢ HEEE
1 o 0 0 7 45K 5 10 | 10 ] 1.1 Th 1.7 e I N
1 6 0 216 14 ozK 11 bl EEEEN oi1o0.4 g6 o=zs5.1 o EEE
1 5 5T 0 [=E1 1 =l zco N EDSEE 2.6 TB =.5 e FE
1 g o o 27 44K 5 = EET 862 GB 1.7 e IEEEE
1 4 =) 271 17 160K 13 36 N EEN 082.5 GB 1006 e IEIE

GridICE >> Site:ALL == SitecINFN-CNAF

Total Slots

Computing Element 1D ¥ 5 Fres Slots
0=00:00
O-00: oo
0=00:00
O-00; 00
0=00:100
0-00: 00
0=00:00
0-00; 00

it =ce=-001, cnat.mnf, it 2
gridit-ce-001. cnaf.infr.it: 211
ardet=ce=001, cnaf.nfm, it 21197

— = = e e
oo oM o O oo oo
(= R R = s = T R = e |

o e [ e (e N e (e Y e (e |
e R (e Y o U e Y e e |

LAAICE Homepane
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Host View

Enabling Grids for E-sciencE

e Use Case 2
Grid operator — Site administrator
Detecting Resource Brokers with problems

]| 5 i - - - 2 1 1 - - 1 - - L -

n - - L 1 - 1 T 5
1l 11 1 1 1 1 ] 1
1l Ee 1 ] : | 5 - 1 6 -
1l g i - - : - = i : | i = = i - - ] -
1l g = - - = - = - = i - i - = i = = ] -
i 16 z - - - - - - - 1 1 1 - = 1 - - 13 1 -
| S r——— P A" —
HE - e T I - - -

GridICE 2= SitecALL > > Site:INFMN-CNAF & Role:cbroker

0. craf.indm.it [MFR=CHAF AR (v ] 0.27 . 25 MB [ | 2 GB F I Ohileni7s

12, eraf.infn [MER-CRIAF B (] il | Al Ml [ wx | 2.1 GB | - | OhilemiTs
3.cnaf.infn. [MEM-CHAF RE (] 0.11 [ | 125 ME | 2.1 GE | | Oh10m17s
IBFM-CHAF =11 = o . 1.3 GB | 5. | 3.8 GB I =3 46h30mTs

IFFH-CMAF BRE il 1,42 | 08 ME EER 1.2 GB | - | OhiDemiTs

[MFH=CHAF 1) i 0 T 2.8 GB I B 4.8 GB g | Ohileni7s

eumed-rb-1.cnafnfn.it [MFR-CRAF 1) =] 0.05 I 2.9 GB FESE 4.9 GB ] »= Ohibmi7s
ridrt-cart-rh it [MEM-CHAF BE ] 044 I 7T ME =l 2GR I Em Oh10m17s
IMFM-CHAF =1 (] 0.1 | _in | 31 ME || 2 GB b a3 OhlDml7s

[MFM-CHAF o | & | B Oh1Dml7s

Genaratad: Wed, 8 Mars 2006 10 14 b0l
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Host View - Detalls

Enabling Grids for E-sciencE

GokcE

the mysn of the l:-u-é

GHOICE 2> SitetALL == Site iINFN-CNAF == Host:ibin 139, cnaf.intn.it

Fids Proc Mams Status Inste First askh CRUIMax CPUAIl MamlMay Memavg TimelMa: TiFmE A
orokar network=5arver g 1 11-0éi52 11-04:152 0 1] 1 1 0-00:03  0-00:03
broker workload-manager s 1 11-0&:45 11-06:45 B B 10 1o 0-22:34¢ 0-22:34
broker prowy-renewal 5 2 18-12:28 18-18:32 53 ] a a 11-01:01 11-01:02
oroker WMPrDEY -..':' u] O-00: 00 O-00: 00 0 u] n] n] O-00; 00 O-00: 00
broker log-monitor S 1 18-1&01 18-14:01 a o 1 1 0-01:2& 0-01:26
broker l-pirosy - 0 0-00:00  O-00: 00 1] 0 0 0 0-00:00  0O-00:00
broker local-boggar = 1 11-06:55 11-06:55 0 0 0 0 0-00:00  0-00:00
broker |b-natif = 1 12-156:00 18-16:00 L] 1} [0} 0 O-00:00  O0-00:00
broker lacal-lagger-interlog ] i 11-0&:55 11-06:55 L1} o 0 i 0-00:11  0-00:11
prokar Jot-conbrollar g 1 ls-1:58 l8-15:58 0 0 0 0 0-00:43  0-00;49
broker II:.-m':,-':qI = 11 18-16:02 11-04:49 1] 0 1 1 0-00:06  0-00:12
braker fmon-agert 5 1 18-16:00 18-16:00 Li] 1] i i 0-00:01  0-00:01
broker fip=server 8 1 i18=15:01 18=16:01 L] o 0 0 O=00:00  O=00:00
broker condor-master = 1 181558 18-15:58 0 0 0 0 0-00:37  0-00:37
broker  logging-and-Bookkeeping 5 10 18-18:40 B-17:26 Li] i] 1 1 0-00:05  0-00:12
broker condorg-scheduler g 1 1i=06:53 11=06:53 2 2 3 3 0=05:1%9 0O=05:19

[HodeFres

Readrale \WriteRals

File System Info FhoD Size A S Readonly Extenthames INodeTotal
ext3 3462 GB Sdewhded 4. 6M
/oot /oot axtd 96 MB B1 MB f Jodew/hacl 0 0 25,6k 25.5K

Network Adapter Data rate e Arate IP Addrass MTL Cutbound IP Inbound |

athl 521 1094 131.154,100,109 1500 L f
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Enabling Grids for E-sciencE

e wpea ol T Grid

GAAICE > > Sitaz:ALL

Use Case 3

Grid operator — Site administrator

Detecting GRIS’s status

T S S S N
i
J el Bl bt B
1 1
P e e
i

i
e ek
1

Gris

& Site ¥ Domain Middleware  Type  LastCheck  Conn

INFN-CHAF chaf.infr.it LCG-2_7_0 EX Oh17m13s

Il FN-CHAF cnafinfnit  LOG-2. 7.0 SB 0h2mes
OhOm15s

IMFM-CHNAF chaf.infn.it LCG-2_7_0

Generated: Wed, 8 Mar 2006 10:34:35 +0100

]
Il INFn-CNAF chafinfrit LCG-2.7.0  SE Ohi9m3ls @
2
(v

[ T I R

Since Entrigs Scheduling

2006-03-05 08: 50

Gris View

f
P e e
1

2006-02-23 06:57 463 o
2006-02-13 10: 15 31 0
2006-02-24 02:42 208 o

o

GrdICE Homepage
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Gris View - Detalls

Enabling Grids for E-sciencE

GiocE

the aysu of the Grid

GridICE > > Siteaall == BiteazINFN-CHNAF > > QRIS Cgrid 007 g .cnaf.infnit:EX

Idap: £fgndooTg. cnaf.infn.it: 2136/mds-vo-nama=local, o=grid

Histiory Status Details Aun Diate ComectionCods Duration (sac) TatslEntres
2008~-03-0d 1d0:17 -] #0d
20D5-0=-03 09:57 '-.i 11 468
20D5-03-08 09:37 ] 45 4437
20048=-03=-08 09:17 | 10 J50
2004=03=089 08:57 | 4 360
2UD8~-U2-0d Od: 27 'h.'j 4+ 200
20D8~-0=2-08 0O3:17 '\{i T 260
20D&E-03-08 0O7:57 2 4 60
200&6-03-08 07:37 | 4 360
2006=03-08 07:17 | £ 360
2008-02-09 0&:57 @ 3 261
20D8~-02-09 D&: 37 ﬁ = 361
20D5-03-08 D&: 17 \i 4 361
2005-03-08 05:57 d 4 361
20045=03=08 05:37 ol 7 a5l
2008-03-04 05:17 a3 + 261
2008~0=-03 D457 'n.'i & 302
20D5-02-03 D4: 37 '\-.i =] 361
200&6-03-08 D4:17 | 5 361
20065-03=-08 03:57 | 4 361
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Enabling Grids for E-sciencE

Gioch

tha syen of e Grid
flmm sl

Use Case 4
VO manager

GAAICE 5> YOoiALL =2 YWOalica

Sike W Free Slots Total Slats M Fun ERLT
CHR=ILC=PLE& a 4 0 0=00;10
IFFMH-BAR] o 1] a ZHEAE~14: 40
IPFH=RAR] a o 0 24Ea5-14140
1P M -Baid o 1] a ZHEAE~14: 40
INFH-BOLOGH & 3 B 7 O-00; 0a
IMFH-CaGLlakl u ZU i) O-Uo: 20
INFH-CATANIA 157 lg2 163 o-0n:0a
INFH-CATANIA 1EE 17 142 O-01: 00
INFRM-CATANIA 15E 170 163 o-0m: 13
INFH-CATANIA 158 1m0 162 D=00: 00
[NFR-CRAF 1 E a 0-0D: 00
¥l i IMNFH=FERRARA 28 6 0 D=00: 00
O1.fi.infr.it d icgpbs-alice INFH-FIRENZE =32 a4 a D-00: 00
a=02.nlinf.it: 2119501 1 lsf=alce INFH=LHL=2 116 133 100 0=00: 50
grid-ce.Ins.infm.it-2 1190t ol nfinite INFN-LNS a B a 52357
? INFH-LINS a B 0 2-02:59
INFH-LNS a B 0 O-02:22
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Job View

Enabling Grids for E-sciencE

Gioch

1hap @pis of Fap Geid

Use Case 5

GRdICE == Y

Grid operator — Site administrator

Finding informations about jobs

figw 1
16967 Entnas in S94L
9] 1d]11]12]) 12 20 | 21 | Hexk | Last
Eilst-iln (W] e Statis Craahio Skart TS o CP J 5 il P Wb S,
26274 bio SHE-PISA 0 2006-03-08 10: 32 1] 1] = 1] 1] o grdit-rb-01 . cnaf. infr. it
26273 bio SHE-PISA Q 2006-03-08 10: 32 o o - a o o grdit-rb-01.cnaf.infr.it
] F3132  dtaam INFM-FRASICATI E Z2006-03-0E 10:31 00:00:1% D0:00:09 0.56 o 0o n] N
4 23121  demam INFM-FRASCATI E 2006-03-08 10: 31 00:00:04  DO:D0:09 0.5E 1] 1] i} -
= 19ETEE atlas THFN-PADNDW A, o Z006-03-0E 10: 2% u] n] i o u] u] N
=] 19752 atlas INFH=PA&DOA ] 2006=03=08 10: 25 o 0 - 1] 0] i} -
19ETS4  atlas INFH-PADOYW A, 0 2006-03-0E 10: 26 u] o i o u] o N
196753 atlas INFH=P&DOY A ] 2006=03=08 10: 25 0] 0 - u] 0] u} =
19ETS1 atlas INFH-PADOYWA ] 2006-03-0E 10: 2% o o i a o u] N
2475 dtaam INFH=TORING E 2006-03-08 10: 2% D0:00:03  DD:D0:11 0.27 0] 0] u} ghte-rb-00.cnaf. inf.it
4474 lhch INFN-TORING E 2006-03-0E 10: 28 00:00:02 O0:00:09 0.44 a 14.48 M3 42.606 MB cart-rb-04.cnaf.infn.it
4473 Ihch INFH-TORING E Z006-03-08 10: 26 D0:00:03 D:D0:0e 0.5 u] 14.16 @A 42,358 ME =
#4772 Iheh INFH-TORING E 2006-0E-08 10: 26 O0:00:02  O0:00:10 0.4 a o a cart-rb=-04. craf.inf.it
18374 lhch INFN-FERE&FES E FO06-D3-0E 10; 25 00:00:07 D:00:06 0.29 o o u] cart-rb-04.cnaf.infn.it
196750  Ihch INFH=PADOYA E 2006=03=08 10: 28 DO:03:47  D0:00:37 0.24 0 <1.07 M@ B KR leq 16, Sinp. mew.ru
1RET4R Ihch THFH-P &I A, E Z006-03-0E 10; 25 00:03:34  O0:00:08 0.5 o 4,62 MB Bil KB cart-rb-04.criaf.irfn.it
10281 i ] CHA=1LC=-P1SA 0 2006=03=08 10: 24 1] 1] 1] o 1] egae-ro=01.cnal.nfn.it
1OZE] bio CHNR-1LE-P1SA, ] 200&8-03-0E 10: 24 u] u] - u] u] u] prod-rb-01.pd.nfn.it
10274 Ihich CHA=1LC-P]SA Q 2006-03-08 10:24 1] 1] - 1] 1] o =
132 bio CMNR-1LE-P15A, ] 200&8-03-0E 10:23 u] u] - u] u] u] prod-rb-01.pd.nfn.it

Cenerabed: Wed

8 Mar ZO06 10539232 + 01100
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Cy References

Enabling Grids for E-sciencE

SFT: http://goc.grid.sinica.edu.tw/gocwiki/Site Functional Tests
GStat: http://goc.grid.sinica.edu.tw/gstat/
GridView: http://gridview.cern.ch/GRIDVIEW/

GridICE dissemination: http://grid.infn.it/gridice
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C Architecture at a glance

Enabling Grids for E-sciencE

GridICE

Lemon or other
fabric mon. tools
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GridICE Server
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