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Integrated Data Monitoring and Analysis

Application domain requirements

o Accounting VO activity

o Compare with ‘traditional batch production’
Grid environment constraints

Heterogeneity

Scalability

Limited resources (bandwidth, connectivity)
Small footprint (light, unprivileged, compatible)
Reliability

Deployment

o Multi-level architecture

o Using existing tools

o Extend and integrate

2 Develop new tools to fill gaps | |
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Example of metrics specitfication

desired measures and

short description

o user category requiring it

(Reporting, User, software
Development)

o time sampling requirement

(Offline, Periodic, Event-

based)

Per-VO metrics:
o Execution on more

Measure Category T
Number of sites (per VO) R E
Total number of CPU (per site, R,U P
VO)

CPU usage (per site) R P
Total 1/O (per site, per VO) R,U,D P
Available disk -space U, D P
Memory and swap usage D P
Load, as number of running jobs R,U,D E
(per VO, per site)

Number of running jobs (per VO, U,D E
per Site)

Number of queued jobs (per VO, U E
per Site)

CPU usage per VO U O
Downtime (per site — a system R, U P
will be considered up when able

to pass a defined test)

Submission efficiency as U 0

successful over submitted jobs
ratio

resources
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o Partial use of a resource
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Components of an Integrated Monitoring

Framework
Intermediaries
Globus Meta Directory System (Sites, Indexes)—
(LDAP directory) Outputs
MonALISA, Monitoring Agents in @ﬂ
Large Integrated Service Architecture | wes
(PUb/SUb) PCerjt;aI t

storaae

MonALISA repository (WS/WAP) . o
Ganglia performance monitoring ,

) producers
(Multicast/Hierarchical) Information consumers
Job Monitoring System at the O 8

Advanced Center for Distributed
Computing (non invasive archive)
Aggregation
@ ganglia @ MonALISA @ MDS

The Grid Site Status Cataloging
© ML repos @ ACDC Job @ GridCat

Data amount

System at iGOC (human/automatic
managed DB)
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Grid Telemetry

= Information
Site list

ucSanDiegoPs"

UF lorida-PG

SDI:;h Korea Tue Dec 2 01:42:57 EST 2003

1to270f 27 <> sortby: | Class =] entries per page:[100 =] view[summary =

I e St reS l l I t Class: CS(E) = Compute Service (Exemption), DS = Data Service, TS = Test Site, SI = Site Installing
Global Statistics

D Site Name Node Name Class Loc  ¥O Administrator  CPUS
ANL_HEP ® BNL_ATLAS spider.usatlas.bnl.gov CS  NY  USATLAS Yu, Dantong 20
LS ® BU_ATLAS_Tier2 atlasgrid.bu.edu CS  MA  USATLAS Youssef, Saul 16
Eaiirine ® calTech-Grid3  citgrid3.cacr.caltech.edu ~ CS  CA USCMS  Singh, Suresh 12
CaltechPG ® calTech-PG tierzb.cacr caltech.edu CS  CA  USCMS  Singh, Suresh 66
FNAL_OMS ® FNAL_CMS velveeta fnal.gov CS  IL  USCMS  Giacchetti, Lisa 80
AL EDER ® HU_huatlas xena.hamptonu.edu CcsS  vaA USATLAS Sorrillo, Lawrence 3
HU_huatias ;
. W ATLAD T g . ° : CS  IN  USATLAS Allen, Matt 64
WW_juattas d ° iuatlas.physics.indiana.edu  CS  IN  USATLAS Luehring, Fred 4
D 0 Knu ° cluster2s knu.ac.kr CS  Korea USCMS  Cho, Kihyeon 3
£ pst ® uBuffalo-CCR  acdc.cer.buffalo.edu CS  NY  IVDGL  Green, Mark 464
e UBuffalo-CCR |
ue.eiiaa | [@road e = .| 3
UCSaniega T N
WC o Load Distribution of Computing Nodes L
SanDiegoPG |
Q ODS queue He e
UFloiida-PG o
AL |
uTADPCC 230
UWhladison 220
[ r—— 210

= Heterogeneous = ... ¢
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Historic information analysis

CPU by VO

= Processed ' P Ny
info rm ation —— : - btey ivdgl

uscms

uscms
uscms

o Aggregation . ~

» Filters <7 US CMS DCO4 Aeisagiron
Q AnalySiS B USCMS - Caltech-PG

B USCMS - FNAL_CMS

M USCMS - FNAL_SDSS
USCMS - HU huatlas
USCMS - ISI

B USCMS - IU_ATLAS_Tier2

M USCMS - IU_iuatlas

B USCMS - KNU

B USCMS - PDSF
USCMS - UBuffalo-CCR

—oenguatt USCMS - UC-Grid3

o 10 20 30 40 50 0 7o s gy |EUSCMS - UCSanDiego

Time since 12/10/2003 (day hins) B USCMS - UCSanDeigo-PG
T OIS T e dn T d T —

= Provided CPUs

= CPU.hours
consumed

Usage (CPU.day)
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Historic information analysis(2)

Usage patterns:

Effective grid
storage usage

Dedicated
resource usage

Marco Mambelli, Bockjoo Kim

Cumulative Data consumed, per Slte, per VO for i

Data consumed in GB

1000

100

Data consumed in GB

10 20 30 40 50 60 70 80
Time since 12/10/2003 (day bins)

Cumulative Data consumed, per Site, per VO for BTeV

@ iVDgL - ANL_HEP

0iVDgL - BNL_ATLAS

# iVDgL - Caltech-Grid3

" iVDgL - Caltech-PG
iVDgL - FNAL_CMS
iVDgL - FNAL_SDSS

* iVDgL - HU_huatlas

+iVDgL - ISI

©iVDgL - TU_ATLAS_Tier2
ivDgL - IU juatlas
ivVDgL - KNU
ivVDgL - PDSF

+ iVDgL - UBuffalo-CCR

* iVDgL - UC-Grid3

* iVDgL - UCSanDiego

 iVDgL - UCSanDeigo-PG
iVDgL - UFlorida-Grid3

X o F— e

v Hob=—tHimrda=P&

10 20 30 40 50 60 70 a0
Time since 12/10/2003 (day bins)
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What 1s GridCat ?

A Grid Cataloging A Web App.
High level simple status map : @ @

Computing Resource Information Collector/Presenter
o Static and dynamic information about all sites
o Simple grid status presentation on the web

|dentifies site readiness
A web application easy to develop and deploy
Displays disk space and CPU slots

Parallel information collecting, storing, and archiving among
sites (BE)

Web pages: In templated html+php+js(FE)

Gr1d2003 Monitoring, Metrics, and Grid
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Components

Back-end

o Grid Status Tests: GITS 1.4 (default/non-default ports)

o Site $grid3, $tmp, $data, and $wntmp directory information

o Site disk information (space used and space left)

o Available CPU slots

o Site status map generation (High Level Status Map)

o Scripts can be used for complex grid failure mode analysis
Front-end :

o Displays default views

o Choice of two maps

o Monitoring status per site (MonAlisa, Ganglia, and MDS)

o Initial site population
Collect site information
Site physical/network/pixel address determination

o Site parameter editing
Gr1d2003 Monitoring, Metrics, and Grid
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‘ Flow ot Operations
Grid Proxy for GridCat ___Globus or VDT client

MySQL server
_BE

Gr1d2003 Monitoring, Metrics, and Grid
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1GOC and Tierl monitoring

Grid3 o3
iGOC ot

» Project Information
(Savannah Portal)

» Grid3 Operations
» Applications

» Documents

» User Info

Catalog of Grid3 Production Sites

- : D e
. RS V LA T
FNAL_CH: H
FNAL_CH of ki
Gt las
PC

People
» Participants

BNL Tier1
US ATLAS e

> News
DC2 Se ices » Meetings & Events A-DPCCEMPSHU_A’
l V orida-PG
Project BEt2ridazkRias
» GriPhyN
. . » iVDGL . 2 CHEPREO_F IU
006 Cat | oo oo e, Thu Sep 23 09:33:20 EST 2004
j: = ] @ [ A A] @ €M http: / /www.atlasgrid.
A PplEEiac Amazon® eBay’ Yahool Newsv Gridv Related Projects 1 to 31 of 31 B> z';rt | Location = entrlepsagzrv 100 I*€3 view: Summary s
: » Condor ’ ’
» EDG Service Classifications: CS = Compute Service, SS = Storage Service
» GGF Status Site Name Jobs DiskSpace Service Location Facility Information CPUs
. . - - » Globus
Grid Service Monitoring > LCG CalTech-Grid3 cs ca CALTECH 12
) ) » NMI Caltech-PG EETT cs CA CALTECH 66
Home > Grid Site Catalog > all PDSF 551551 cs CA NERSC 400
lto8of8 <l sortby: [ Class s entries per page:[ 100 [¢) view: Summary (= ]
Class: CS(E) = Compute Service (Exemption). DS = Data Service. TS = Test Site. SI = Site Installing
Site Name Node Name Class Loc VO Administrator CPUS
STORAGE_ELEMENT_1 aftpexp0Ol.bnl.gov BNL GridFtp Server 52:1 USATLAS Yu. Dantong 2
STORAGE_ELEMENT_1 aftpexp02 bnl.gov BNL GridFtp Server §f)‘r';‘ USATLAS Yu. Dantong 2
BNL_RLS_DQ_JABBER atlasgrid02 .usatlas .bnl.gov Globus RLS & DQ Server l\\,li::( USATLAS Smith. Jason 2
BNL_USATLAS_GRID3 spider.usatlas.bnl.gov Grid3 Gate Keeper s(e;;; USATLAS Zhao. Xin 30
BNL_USATLAS_SECOND atlasgridO1 .usatlas.bnl.gov Production Gate Keeper e Gubrle_l(? Zhao. Xin 2
Y ork Carcassi
BNL_VDC db1.usatlas bnl.gov REDHAT LINUX sf):‘ USATLAS Deng. Wensheng 2
BNL_GIIS giisO1.usatlas bnl.gov USATLAS GIIS Server 5‘6’;"{ USATLAS Yu. Dantong 2 11
UTA heppc16.uta.edu UTA_JABBER_SERVER L%  [SATLAS De. Kaushik 2
Arlington

total cpu's: 44



Gridcat In Action
_ . " -  Status map on top
&\E—%ﬁ y r i/!f}“ * Facility--> Sites

+
£ BHL .

. g~ ‘“.'}CHIC S p— clickables

ANL SpuRrDUE by )
T va “narerons « Dynamic CPU/Disk info
g
Ly ®VANDERBILT
CHLTECH ou

* Optional views:

different information
oy * Map : US-Korea map

\k\ \vaj W™ or Worlmap <- New
Wed Sep 22 13:00:56 EST 2004

UCSB

release
map: (U5 -Korea T9)
1to31of31 <bsortby: cPus  [$)entries per page: 100 [$)view: Summary s
Service: CS(E) = Compute Service (Exemption), SS§ = Storage Service, LS = Login Service
Status Site Name Jobs = Disks © Service Loc Facility CPUs
IU_ATLAS Tier2 kE5e:e | [@essssd CS IN U 376
PSU_GRID3 BSis1z | Bessce | CS PA PSU 312
UWMilwaukee Baesee | fesmee | CS WI UWM 306
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‘ GridCat Site History Analysis

* GridCat collected DB
since 08/19/04

* Facility: >=1 sites
* New sites with grey
column

* Chronic problems can
be identified easily

092204

05,1904

» Operational/problem
solving tool

Gr1d2003 Monitoring, Metrics, and Grid
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 Gridcat DB Analysis

08/19/04 - 09/22/04
GridCat Grid3DB

Batch Jobs Running
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il | e
IU_ATW .V | .. _-__ ._ B |
U#anlfg'&dé . & & 4 ' ! N | I8
UCE%I}I Lﬁ D
ﬁ;%é ([ R N n | | e = n "
ua"u\’ta?-‘é%% =
" }!“:é gﬁ - ] 1 !5 |
UW;{% : f E B BE N SN AN SRS NN NN s |
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P — e
°';"Z".L§"§ o —
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U ﬁ'“m - :- -
BUATLAS Tier2 | "n
-1000 0 1000 2000 3000 4000 5000

6000data disk used
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Conclusions and Future Development

Results

Integrated diverse tools into a reliable monitoring infrastructure

Collect, archive, and analyze user-defined metrics in an end-to-end

grid computing system

o resource usage by VO

Testing in a production environment of considerable size

o Grid3: 30 sites, ~3000 CPUs

o feasibility of multi-VO Grids.

Contributing to several applications

Design and develop GridCat to display high level Grid status

o Dynamic computing resource info monitoring at a glance

o Map view to quickly identify and locate problems on the Grid

o DB archiving for failure analyses

o extensible for various site status cataloging purposes and operations
Work in progress

Increase scalability, reliability

Integrate monitoring, reservation and scheduling

Gr1d2003 Monitoring, Metrics, and Grid
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