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The MonALISA Framework % H

» MonALISA is a Dynamic, Distributed Service System 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.

» The MonALISA system is designed as an ensemble of autonomous
multi-threaded, self-describing agent-based subsystems which are
registered as dynamic services, and are able to collaborate and
cooperate in performing a wide range of monitoring tasks. These agents
can analyze and process the information, in a distributed way, and to
provide optimization decisions in large scale distributed applications._
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v H
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Network of “M .'\;;

Secure & Public

JINI-Lookup Services

Proxies

Regional or Global High Level
Services,
Repositories & Clients

Secure and reliable communication
Dynamic load balancing

Scalability & Replication

AAA for Clients

Distributed System for gathering and
analyzing information based on
mobile agents:

Customized aggregation, Triggers,
Actions

Distributed Dynamic
Registration and Discovery-
based on a lease

mechanism and remote events

Fully Distributed System with no Single Point of Failure
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Registration / Discovery
Admin Access and AAA for Clients
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Monitoring Grid sites, Running Jobs, "¢
Network Traffic, and Connectuvnty % (P

B MerALsA 700

g uhning Jobs

Ramvilvien  [¢ABMIng FNre ¥ 05 Links I Ghoes WO Linke | i wvabaed e i
BoOnTap e 025 IBRE R 155 55 My A bl b .

r |
Fou | Lo mause hetins; Selact  Rosls | Trensisie | Tosm | Soale nacdes 3 Srllﬂ" 1200

1100

1080

Running Jobs

GMT time

[@ ATLAS -~ COF - CDMS @ CM5 aDZERG ~ GADU  GRASE & GRIDEX a IVDGL & MIS & NANOHUE & SDS5 a STAR & USATLAS

Running jobs per site

A,

Running jobs/site

e Thrdeds) umrer cerson;

local time (FDT)

cern.ch  fral.gow & hepowisc. edu ATALIT & cr.cnaf infrit = fLinfn.it & fuw.ec.pl @ geol. uniovi. s @ grid.pe.infr.it e gridia.de

aiihe.acbe s IALinfr.it & oeaw.ac. at infr.it_m projects.cscs.ch a sdsc.edu a unl.edu s OTHER DOMAINS
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j Monitoring CMS Jobhs Worldwide

CMS is using MonALISA and ApMon to monitor all the production and analysis

jobs. This information is than used in the CMS dashboard frontend

7000+

6000

5000+

4000+

3000+

2000

1000~

i

X10'°
Rate of collected monitoring values 6 Total Collected values
Rates up to more than -
6000 varues per "1 Collected ~5* 10
second monitoring values in

e 41 the last 12 months
ost in -

13«|V|JIJII-\ISIOINIDIJIFIMIAIMIJIJIAISI AM JJASONDUIFEMAMI I AS
2009 2010 2009 2010
More than 3 years continuous operation without any problems
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Monitoring CMS Jobs Worldwide

File Edit View History Bookmarks Tools Help

v (G ® o | http://dashb-cms-job-task.cern.ch/dashboard/request.py/taskmonitoring#action=tasksTable&usergridname=YousiMa&timera ~| (9~

[ Most Visited~ || Release Notes € EVO B3\ [idocs~ [iCaltech T2~ [IFedora~ #Yultralight/~wart [#lIndex of fu/aglo/pro... *WGoogle Calendar [elahm.sbgrid.org

[ Task Monitoring | + ht

Select a User: YousiMa | Select a Time Range: Last Week  -| Refresh: 5 Minutes ~-| Help User Support

Job Processing is not completed unless job GRID status is DONE. This page does not track further steps inside CRAB Server. Please ignore the GRID status for local submissions.

TaskMonitorld Num of Jobs Pending Running Appl Successful Failed Unknown Completed Successfully Consumed Time Plots
yma_crab_0_110303_100839_dw4b06 ; 1 0 0 1 0 (e] DONE Time Info Plot Selection
yma_crab_0_110303_113157_wje871 ; = 0 0 3 0 (o] 2out of 3 Time Info Plot Selection
yma_crab_0_110303_113851_qg681bp = 0 0 2 1 (o] 2out of 3 Time Info Plot Selection
yma_crab_0_110303_114424_23cv8z 2 0 0 2 0 (o] DONE Time Info Plot Selection
yma_crab_0_110303_114221_14rg2c ; 3 0 0 3 0 0 DONE Time Info Plot Selection
yma_crab_0_110303_114858_23n9gz ; 113 0 0 11 102 (o] 11 out of 113 Time Info Plot Selection
yma_crab_0_110303_114615_d6y34i = 0 0 3 0 0 DONE Time Info Plot Selection
yma_crab_0_110303_115037_bzq371 ; 19 0 0 8 11 (o] 1 out of 19 Time Info Plot Selection
yma_crab_0_110303_115310_j983py 6 0 0 5 bl 0 4 out of 6 Time Info Plot Selection |
Sum Total 153 (o] (0] 38 115 (o] - - - 1
Graphical Representation
yma_crab_0_110303_114858_23n9gz = -
yma_crab_0_110303_114615_d6y34i = -
yma_crab_0_110303_114424_23dv8z ﬂ -
yma_crab_0_110303_115037_bzq371 E- -
yma_crab_0_110303_113157_wje871 D -
yma_crab_0_110303_113851_q&81lbp €I -
yma_crab_0_110303_114221_l4rq2c D -
yma_crab_0_110303_115310_j983py | I -
yma_crab_0_110303_100839_dw4b06 -
o ZlD 4'D ElD BlD IUlU 120 £ |
M Failed Successful Running Pending Unknown [~
Transferring data from dashb-cms-job-task.cern.ch... 3 & Connect /L Error While Signing In F = MW

User-level task monitoring
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Monitoring CMS Jobs Worldwide

-,

File Edit View History Bookmarks Tools Help
& v s @ oy | http://dashb-cms-job-task.cern.ch/dashboard/request.py/taskmonitoring#action=consumedtime&usergridname=YousiMa&ta ~| [-']v
& Most Visited~ |o|/Release Notes € EVO E3\. [Clidocs~ [iCaltech T2~ [iFedora~ #fYultralight/~wart [#Index of fu/faglo/pro... *MGoogle Calendar [slahm.sbgrid.org
[ Task Monitoring |+ ~
Select a User: YousiMa -~ Select a Time Range: Last Week  ~| Refresh: 5 Minutes ~| Help User Support
Task: yma_crab_0_110303_114858_23n9gz Consumed Time Back to all Tasks | This Task |
Job Processing is not completed unless job GRID status is DONE. This page does not track further steps inside CRAB Server. Please ignore the GRID status for local submissions.
TaskMonitorld Num of Jobs Pending Running Appl Successful Failed Unknown Completed Successfully Consumed Time Plots
yma_crab_0_110303_114858_23n9gz ; 113 (o] (o] 11 102 (4] 11 out of 113 Time Into Plot Selection
Time Plots
) L . ) P P . - Wall Clock Time
Average CPU Time Per Average Efficiency Total CPU Time Total Wall Clock Time  Distribution of Distribution of Wall CPU Time Distributed Distributed by Site over
Event Distributed by SiteEl Distributed by SiteEl Distributed by SiteE]  Distributed by SiteEd CPU timeEd Clock time by Site over Timekl TimeyE]
Consumed Time in (HH-MR-QC\ farmad g
TOtal CMSSW CPU Total IOP wrapper Wall J?verage CPU Time Per Event AV-B Distribution of Wall Clock Time spent on Successful and Failed Jobs (in sec.) (Sum: 6,289,618) 1
Time Clock Time (in sec.) Effiis
66 days, 9:20:23 72 days, 19:06:58 0.34008753233 91.3
Failed
M Failed (5.814,624) I Successful (474,994)
i~
=1 I >
http://dashb-cms-job-task.cern.ch/dashboard/request.py/wctimespent.png?task=yma_crab_0_110303_114858 _23n9... | | && Connect J/u Error While Signing In # MW

User-level task monitoring

March 2011
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ALICE : Global Views, Status & Jobs

MIHAM (559)
1 hour 1 day

5004
400 -
3004
200 4

Eunning jobs
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"hirﬂshnm‘g IRES @ Bratislas

Subatech CERN-1.#®CERN m;r L 1
CERN_gLite ®BCERN :
Clermvont @ l}ug!'h:l
cc _«f ‘8 CNAF‘ Legnaro
Eqrﬂmhk Toring ®® EBologna
@ Florence

@ Bari

Captar (@O erSer-Codl http: Ilpcallmonltor cerq ch

Catamnia @ L3 Athens ¢
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Monitoring in ALICE: jobs, resources, services

Running Johs

Job status:  Assigned Stared Saning Seanved Ciane Killed Failed Zambie Errar
Farm Lastvalue Min Avg Max
Running jobs views:  Pie char Histogram W' Athens 0 0 4746 15
S - (check all | unchedk ally Bari 13 13 37.05 60
Mathens Meari Eeirmingham Fleite Fleologna Fcagliari Mlcatania Flcociners Flcern FcERM-L W % Birmingham v v
g a a
Ocernmac Mclermant Mlonar Oeyfronet DFzk Mlast MHouston MiHEP Flipno Fliss FlImep WEITP iG] 0] J602] 38
Flanr Frny Frokatta FeL Mlegnaro FlMadrid Fmuenster FluiHeam CnikHer Mosc Fpwer MW Bologna 3 o429 5
Mrrague FRraL FMrro-kl Osaps Msejong Fsivp Fsebsu Flsubatech FToring FTroitsk Fuie Cagliari 213 Az E3
M Catania 135 63 12592 144
Clsum W CCINZP3 180 84 16441 234
- = CERM u} 0 0041 1
Intercal selection: | - chaose - % | o i€ j 28.9-2006 1500 | - j 30-9-2006 1500 W | Image size: | 800550 b CERM-L 413 238 30808 5491
Annotations | enabled  » Show annotation text | wves  » W Clermont &0 20 42 56 &0
Annotations Wb at is this about™ W CrHAF 176 106 2347 240
Running Jobs G5 111 1 668 172
G500 M Houston 7 0 2544 a4
M IHEP u} u] u} u]
350 MW IPHNO 25 13 2329 25
500 IS5 u} 0 44508 20
s ITEP 18 3 1B.25 20
_ HIIMR T 0 4365 g
T 400 [T o0 o0
E Kolkatta 20 0 15.47 20
% mLBEL 248 u] 133 262
=} Legnaro 93 41 86.95 102
= M Madrid B0 21 57.56 B8
E W Muenster 0 0 0 0
= MNIHAM 93 39 87.2 95
|_Fal={ad u} 0 B.O7E a4
M PMNPI 37 9 33.84 40
Frague 43 0o 37.88 67
Fal a ] a ]
: : W RRC-KI a7 1 7MET 3
= = = = = = = = = = = = = = = = = = =2 =2 = = = = Sejong 2 1 B.375 10
s o2 sy 5 & #H &5 =52 =2 &2 92 ¥ @@ @55 = =2 =2 3 =z 49 @9 =z 49 SINP 27 12 2019 45
5om 5 8 5 & ¥ ¥ 2 72 E &2 53 53 73 75 52 582 2 3 353 7 72 =52 cPhSU 3 1 2005 4
b b a a b b b a a b b a a a b b a a b b o b a b

T T T B - B I I - B M Subatech 15 7138 15
=T B Toring 22 17 3753 53
—— Athens Eari —=— Birmingham -s—EITF —— Bologna Cagliari — Catania - CCIMNZFP3 CERM CEREM-L —— Clermont -m CHAF M Troitsk 5 5 Ti2 10
51 —»— Houston -« IHEFP —=— IPMNO 155 ITEP — JINRE —— KMNU Kolkatta - LEL Legnaro —=— Madrid —=— Muenster MIHAM HLUB 19 4 17.04 24

—— 05C = FPNPI Frague Fal - RREC-KI Sejong SIMF SPb5U - Subatech —— Torino —s— Troitsk —»— B Total 1898 1776
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Monitoring in ALICE: Xrootd servers

' Aggregated network traffic perSE

R 622MB/s IN

732.4 MB(s

Traffic IM

480.2 MB/= PR

2441 MB(s il
3.099 DGE : ]
2.851 GB(s 4
2.623 GB(a |

2.384 5B(s
2.145 GBs A

1.5207 5Bis

1.6652 5B(s

Ly
1.421 GBis 4 |

Traffic QUT
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976.6 MBls 1
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Active Available Bandwidth measurements
between all the ALICE grid sites

Links: FDOT, Kernel parameters

Aalborg - 0
tuning
<Aalborg->
Chart views =
IM from ouT to
_ Speed RTT - Spead RTT
MNo. ID Site (Mbps) Hops {ms) Streams MNo. ID Site (Mbps) Hops Cms) Streams
1. 126975 NDGF 635.81 11 5.837 1 1. 1275348 UiB 879.24 165 33.91 1
.r'?\ 1R1LATA DU R L a0 AR = 5.51 1 2. 128970 IPNO 662.03 17 36.19 1
& © Pdes configuration for test 128970 g7.58 1 3. 129355 NDGF 627.51 11 6.78 1
<mRalborg:> Source Ba.ag 1 4. 127195 DCSC_KU S564.75 7 5.38 1
IP 120,.225.192,.122 88.15 1 5. 126998 LUNARC 314.01 14 31.54 1
oS Ubuntu S.04.1 1 5. 130490 ISS 162.100 19  49.94 1
Kernel 2.6.2Z4-1F-sarver F5.09 1 7. 129827 CSC & = @ Tracepath for test 128970
TSR alge reno 59.96 1 8. 130994 CHAF Tracepath from AaThorg to IPTO
E‘":;EZFS SE2ESE0s (4096 1S75S000 SZESSE02) ?19.2? 1 9. 128512 C”ﬁ.F—CFI_ Hop IP RTT (M=) Do &ire
E=S.0% 1 10. 130365 OSC 0 130.225.192_122 u] aau.dk
Suggestions |
1 11. 126953 SARMS 1 130.225.192.126 o.57 aau.dk
Pi1.91 1 12, 130267 MIHAR = 130.225.192_.126 o.47 aau.dk
<IPMNO: Target B9.97 1 13. 127450 Kolkatag o LEB I oI o 1)
] 134.158.78.52 #0.07 1 14. 129399 RAL L oz 3ol s EoEE
. (Ederﬁt-iﬁc ,j_i,.,,_,x SL release 4.6 E . 1 15. 1o81=% el = 130.225.242.34 &.25 Fskmet. dk
eriiiarm | & 130.225.244.145 .93 fslknet. dk
i3.52 1 15. 131295 Prague =mne
Hernel 2.56.9-67.0.4.ELlargesmp | 7 O120.225.244.218 &.TZ fslimet. dl
I 40.54 1 17. 131055 Kolkata
TCP alge | = 193.10.68.121 Y= rordu. net
. pa.97 1 158. 127177 PNPI
2282502 (4096 2723280 232828603 | 2 624012347 .68 geantz. net
buffers 1 19. 130170 GSI
R E 5 no. 1so55s o | 10 62.40.112.78 19.66 geantz. net
Suggestions
L - renoty 11 6Z.40.112.13% 27,71 geantz.net
e L f21- 129903 Catania 1z 62.40.112.105 35.11 geantZ.net
Tests from Aalborg to IPMNO = 22. 127138 SINP 9 BT BT 5.5 R, et
Tf 23. 131236 Trujillo 14 192.51.179.90 35,74
M. ID Speed (Mbps) Hops RTT {m=s) Streams
24. Q2520 UPB 1s 192.51.188.161 as.98
1. 1229370 G662.03 17 36.19 1 5. 131715 Madrid 1e ho_reply
2. 123za0 S523.89 19 36.23 1 25. 126729 TriGrid 5 N EOB.S . ADE.AG 0 G LE
3. 117348 324 .43 19 35.17 1 |
4 B 445 60 1a 26 .19 1 27. 129296 Legnara Target vwas not reached
: : : - | 28. 131748 ITEP
(= ANnFETT =T-E - | 4= =E A B
cap 290 129381 KPI L
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Active Available Bandwidth measurements
between all the ALICE grid sites (2)

Bandwidth tests
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Local and Global Decision Framework

® Two levels of decisions:

2 local (autonomous),

* Traffic
2 global (correlations). :‘:I%I;?s Action_s based on
® Actions triggered by: - Apps global l?formatlon

2 values abovelbelow given thresholds, Actions baésed on

o absencelpresence of values, local inforrpation

2 correlations between any values.

* Temperature
* Humidity

2 alerts (emails/instant msg/atom feeds), :AI C Power

® Action types:

2 automatic charts annotations in the

repository, Sensors Local Global

) ) decisions decisions
2 running custom code, like securely

ordering MLs service to change
connectivity - optimize traffic, submit
jobs, (re)start global service.
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Memory

Virtual memory

2623 0GB
2384 GB
2146 GB
1.907 GB
1.669 GB
1.431 GB
1.192 GB
976.6 MEB
7324 MB
488.3 MB
2441 MB
2.561 GB
2623 GB
2.384 GB
2146 GB
1.907 GB
1.669 GB
1.431 GB
1.192 GB
976.6 MEB
7324 MB
488.3 ME

0

Status

1
0

ALICE: Automatic job submission
Restarting Services

MysQL daemon Waiting jobs per user
1400
1300
1200
1100
1000 |
2 s |
'g Target min. queue size
£ 800
? 7oo
: 600
=z
500
400 Automatic (reysubmission
300
200
100
1}
CEST time
30 3l 1 2 3 4 5 [
MySQL daemon is automatically restarted ALICE Production jobs queue is kept full by the
when it runs out of memory automatic submission
Trigger: threshold on VSZ memory usage Trigger: threshold on the nhumber of aliprod waiting jobs
Conversation Options Send As
2 repository_alice |
(07:5026) repository_alice: ML service ISS is back online [“Administrators are kept up-to-date on the services’ status
(08:58:39) repository_alice: ML service Athens is offline T | er: resencelabsence Of monitored information
(09:30:48) repository_alice: ML service Athens is back online —Iwg_'%
(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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C Automatic actions in ALICE

® ALICE is using the monitoring information to automatically:

-

resubmit error jobs until a target completion percentage is
reached,

submit new jobs when necessary (watching the task queue size
for each service account)

Jproduction jobs,

2RAW data reconstruction jobs, for each pass,

restart site services, whenever tests of VoBox services fail but
the central services are OK,

send email notifications / add chart annotations when a problem
was not solved by a restart

dynamically modify the DNS aliases of central services for an
efficient load-balancing.

® Most of the actions are defined by few lines configuration files.

Tosif Legrand March 2011
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AMS-GVA(GEANT)
AMS-NYC(GC)

CHI-NYC (Qwest)
CHI-GVA (GC)

Now
2008

Link name

AMS-GVA (Geant)

AMS-NY (GlobalCrossing)

CHI-NY [Qwest)

CHI-NY (GlobalCrossing)
CHI-GVA (Qwest)

GWAL-GVAZ (USLHCNet)

GVA-NY (Calt)

GVA-NY (Geant & GlobalCrossing)

Dec

Data

Starts
14 Oct 2008 12:22
14 Oct 2008 12:22
14 Oct 2008 12:22
14 Oct 2008 12:22
14 Oct 2008 12:22
14 Oct 2008 12:22
14 Oct 2008 12:22
14 Oct 2008 12:22

Statistics

Ends
14 Apr 2009 12:21
14 Apr 2009 12:21
14 Apr 2009 12:21
14 Apr 2009 12:21
14 Apr 2009 12:21
14 Apr 2009 12:21
14 Apr 2009 12:21
14 Apr 2009 12:21

Monitoring

Availability(%o)

99.100%

100%

99.93%

99.62%

99.100%

100%

100%

99.99%

Monitoring Links Availability
Very Reliable Information

Link availability

2009

Gaps
4m 30s=

2:59
16:40
4m 31s

&
&

Mar

colormap [l 0-95% 1 95-97% 97-98%; 98-99% 99-100%m 100%

Link
Availability(%o)

97.87%

100
0.85
0.80
0.85
0.80
0.75



USLHCnet: Accounting for Integrated Traffic

Integrated Traffic

B19.9TE 12.11 FB
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Ot Now Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
2009 2010

B FHAL primary B FMNAL backup BENL primary  BML backup BBML secondary [ FMAL secondary | ESnet-GEANT B FRNAL-FZK B Abilene-CERM & CERM-Abilene (MAMLAM) B CERMN-Abilene IPvE B CERM-Abilene [PvE 2

N Ultralight CHI_GVA [ ESNet-CERM | ESMet-CERM 2 ESMet-CERM IPve B USLHCHNet MYC-GVA 41 B USLHCHet AMS-CVA 5S4 B Atlas Muon B UltraLlight WYC_GvA B CERM-MASA  CERN-MREM B CERM-StarLight
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ALARMS and Automatic notifications for USLHCnet

™| CIENA Alarms for USLHCNet
Date [GMT] Site Node IP Alarm femarks

e 5] || 1 | | |
18.10.2010 12:09 | AMS_USLHCNET_CDS 192.653.197.40 "1-A-3-1-1,GIGE:CR,LOS,5A,2010-10-18,10:09:00,,:\"Loss of signal\","

18.10.2010 12:06 | AM5_USLHCMNET _CDS 192.65.197.40 "1-A-3-1-1,GIGE:CR,LOS,54,2010-10-18,10:05:33,,:\"Loss of signal\"."

17.10.2010 03:21 | CHI_USLHCNET_CDS 192.565.196.107 "TimingInput_LINE_1.REF:MN,S¥YNCCLK, NSA,2010-10-17,01:20:56,,:\"Frequency offset ...
17.10.2010 03:20| CHI_USLHCNET_CDS | 192.65.196.107 "TimingInput_LINE_1,REF:MN,SYNCCLK, NSA&,2010-10-17,01:20:56,,:\"Frequency offset ...
17.10.2010 03:19 | AMS_USLHCNET _CDS 192.653.197.40 "1-4-2-2,0C192:MN, RFI-L,NSA, 2010-10-17,01:19:16,,.:""Line RFIY","

17.10.2010 03:10| AM5_USLHCNET _CDS 192.65.197.40 "1-8-2-2,0C192:MNALS ¢ MR Tesm s ST A AR an e - awe

17.10.2010 03:09 | AMS_USLHCMET_CDS 192.65.197.40 "1-A-2-2,0C192:MN,RF
17.10.2010 03:09 | GVA_USLHCMET_CDS| 192.65.196.172 | "1-A-8-1,0C192:MN.AL
17.10.2010 03:06 | GVA_USLHCMET_CDS| 192.65.196.172 | "gva-chi-51-2,5NC:CR.,|
17.10.2010 03:06 | GVA_USLHCMET_CDS| 192.65.196.172 | "gwva-chi-51-3,5NC:CR.,|

17.10.2010 03:06| GVA_USLHCNET_CDS| 152.65.196.172 | "gva-chi-51-6,5NC:CR,|

17.10.2010 03:06| GVA_USLHCNET_CDS| 192.65.196.172 | "gva-chi-51-7,5NC:CR,|

17.10.2010 03:06| GVA_USLHCNET_CDS| 192.65.196.172 | "gva-nyc-3513-3,5NC:C ] :
17.10.2010 03:06| GVA_USLHCNET_CDS| 192.65.196.172 | "gva-nyc-3524-6,5NC:C 1 _

17.10.2010 03:06| GVA_USLHCNET_CDS| 152.65.196.172 | "gva-nyc-51-1,5NC:CR, — j
17.10.2010 03:06| GVA_USLHCNET_CDS| 192.65.196.172 | "gva-nyc-51-4,SNC:CR, famtde [vey

17.10.2010 03:06| GVA_USLHCNET_CDS| 192.65.196.172 | "gva-chi-3500-4,5NC:C e

17.10.2010 03:06| GVA_USLHCNET_CDS| 192.65.196.172 | "gva-chi-3500-6,5NC:C s [

17.10.2010 03:06| GVA_USLHCNET_CDS| 192.65.196.172 | "gva-chi-3506-5,5NC:C - 4 e

17.10.2010 03:06| GVA_USLHCNET_CDS| 192.65.196.172 | "gva-chi-3506-6,5NC:C cTPe) 1422

e B T T T B LT A RV I st N1 oy o W Al ST Al AT Wi =l mEAS O PRI,
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Monitoring Network Topology (L3),
Latency, Routers

File Discovery Groups Security Help 69 reflectors

{p‘_l' Routers ~ | [Snring > | [ Join aliases  Con (= Node
(Sh g End-Points All ¥ | [ Compact Stiff = Links: 0 188.9 [ Dijkstra [v] ValuesSho

\ Globe | _ )
%" ROUTERS °

Whiap

TabPan
- gy T

ey 1/

Load

Multi-view

Real Time Topology Discovery & Display




EVO : Real-Time monitoring for Reflectors
and the quality of all possible connections

View Discovery Groups Security Help

“I" MonALISA
File

3D Map

= Inte
9.2 Mb/s Links: Ea_rt

(' 251
Groups

o o L
o o

o o o
GMap

-

TabPan .
- _-". -

2Y |

Load

= — B
Clients

o

10 Traffic

node(s) under cursor:
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EVO: Creating a Dynamic, Global, Minimum
Spanning Tree to optimize the connectivity

A weighted connected
graph G = (V,E) with n
vertices and m edges.
The quality of
connectivity between
any two reflectors is
measured every second.
Building in near real
time a minimum-

spanning tree with
I I | I| II addition constrains
T s I* w(T') = ZW((V’U))

I (vanrr
ReS|I|ent Overlay Network that optlmlze real-time communication

IIIIII

00
//
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Dynamic MST to optimize the
Connectivity for Reflectors

100
BeSTGRID_NZ
[u]u}

100

Freguent measurements of RTT, jitter, traffic and lost packages
The MST is recreated in~1S case on communication problems.
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EVO: Optimize how clients connect to the
system for best performance and load balancing
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Monitoring the Topology and Optical
Power on Fibers for Optical Circuits

File View Discovery Groups Position Security Help 179 farms, 16761 nodes, 213730 params
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“On-Demand”, End to End Optical
Path Allocation

[ ] willem@bopen: thomewillem

>FDT AlfileX Blpath/ .
) CREATES AN END TO END PATH<1s

OS path available
Configuring interfaces
Starting Data Transfer

E=n

Internet

MonALISA Distributed Service Systy:/
/

§ 5 1 MonALISA
= -} Service
=N 2)

8

LISA AGENT
LISA sets up
- Network Interfaces
- TCP stack
- Kernel parameters
- Routes

an® . - -...
LISA /N APPLICATION o — e, ARt Optical Switch
“use ethl.2, ...” Active light path “Detects errors and automatically recreate the
path in less than the TCP timeout
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Controlling Optical Planes
Automatic Path Recovery
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MonALISA collects any type of monitoring
information in distributed systems

The MonALISA package includes:

»Local host monitoring (CPU, memory, network traffic , processes and sockets
in each state, LM sensors, APC UPSSs), log files tailing

»SNMP generic & specific modules
»Condor, PBS, LSF and SGE (accounting & host monitoring), Ganglia
»Ping, tracepath, traceroute, pathload and other network-related measurements
»TL1, Network devices, Ciena, Optical switches
»Calling external applications/scripts that return as output the values
» XDR-formatted UDP messages (such as ApMon).
New modules can be easly added by implementing a simple Java interface.
Filters can be used to generate new aggregate data.
The Service can also react to the monitoring data it receives (actions alarms).
MonALISA can run code as distributed agents for global optimization
»Used by Evo to maintain the tree of connections between reflectors
»0n demand end to end optical paths
»Controls distributed data transfers
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MonALISA Summary

MonALISA Today
Running 24 X 7 at ~360 Sites

O Collecting ~ 2 million “persistent” parameters in real-time
Major CommunitiesEE:IETTTTT RVl E\ (] (=Xl ETET [ TR o e EAY

4 ALICE O Update rate of ~25,000 parameter updates/sec

g §1MI?AS O Monitoring

0 PANDA O 40,000 compu_ters

Q EVO 0 >100 WAN Links

4d LGC RUSSIA O > 8,000 complete end-to-end

4 OSG network path measurements

d MXG O Tens of Thousands of Grid jobs

J RoEduNet running concurrently

g USLHCNET O Controls jobs summation, different central services for the Grid,
ULTRAUGHT EVO topology, FDT ...

d Enlightened

1 The MaonAl ISA rennsitaorv svetem serves

htt:IIonalisa.calte_ch.edu


http://monalisa.caltech.edu/
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