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We' ve spent along time talking about Condor
We' re biased—Wwe are from the Condor project

Condor i1s the second best invention since sliced bread
(Chocolate is the first)

Of course, there are other important useful Grid tools
The introduction gave a survey of afew tools

We would like to look at afew more tools in depth

Globus, an evolving standard
Including the Grid Security Infrastructure

The Virtual Data System
Monitoring your grid
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Notice the word Toolkit.

Globus is a collection of software
Y ou can use some of it, or all of it

t provides low-level building blocks

t provides medium-level services

t Is not a complete solution—people build their grids
0y beginning with Globus
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Security software

Authentication via X509 certificates
Simple authorization

Job submission

“Please run my job on your cluster”
Data transfer

“Please copy my data from here to there”
Replication location

“Where is the nearest copy of my data?”’

Information
“How many CPUs does site X provide?’
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|-WAY
Large-scale, geographically distributed testbed

Connected supercomputers, mass storage systems and
visualization systems at 17 sitesin North America

ATM network

AFS distributed file system everywhere
Demonstrated at Supercomputing 1995
Used by 60 application groups for demos

Spearheaded by Foster, Tuecke, and others from
Argonne National Laboratory

|-WAY evolved into Globus
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For years, Globus treaded a line between research
and production
Thel-WAY and early Globus versions were prototypes
Theissues involved in Grid computing are hard

But you don’t make good progress unless you try it out
for real

Today, Globus is becoming more stable and
mature, but current releases still don’t scale as
well as people would like
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How do you submit ajob?

Version 1.x, 2.x: Open an HTTP connection to a
process, send it a bunch of text

Version 3.x: Open an HT TP connection, send XML via
SOAP in amodified web-services framework

Vearsion 4.0: An evolution of web-services

How do you query information:
Version 1.x, 2.x: LDAP
Versions 3 & 4 moved to web-services in the same way

How do you transfer data?
An enhanced version of FTP
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Which version of Globus should we talk about?
Which version of Globus should you use?

For now, we recommend the “
components’

ore-web services

Globus 2.x components, carried into current versions
Currently more stable and scalable

In 6-12 months, we will certainly recommend the

web-services based versions
Globus 4.0 in February 2004

It should be good, but it isa .0 release.
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GSl: Security infrastructure

GRAM: Job submissions

GridFTP: Datatransfer

Replication Location Service

MDS: Information lookup

The evolution of Globus: web services
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Authentication: Establishing identity
Authorization: Establishing rights
Message protection

Message integrity
Message confidentiality

Non-repudiation
Digital signature
Accounting
Delegation
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Resources may be valuable & the problems being solved
sensitive
Resources are often located in distinct administrative

domains

Each resource has own policies, procedures, security
mechanisms, etc.

| mplementation must be broadly available & applicable

Standard, well-tested, well-understood protocols; integrated with
wide variety of tools

Relying on passwords is not scalable or secure
Try setting your password on 27 grid sites...
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Users:
Easy to use
Single sign-on: only type your password once
Only share public key—you password isn’t on remote
systems
Delegate proxies
Administrators
Can specify local access controls
Have accounting
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From the Public Key Infrastructure: PKI

PKI allows you to know that a given key belongsto a
given user
PKI builds off of asymmetric encryption:

Each entity has two keys:. public and private
Data encrypted with one key can only be decrypted with other

The public key is public

The private key is known only to the entity
The public key is given to the world encapsulated in a
X.509 certificate




&) o

Similar to passport or driver’slicense: |dentity
signed by atrusted party

@ ) state of lllinois

Public Key <—_| ‘ L ' |
Signature «—] <
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By checking the signature, one can determine that
a public key belongsto a given user

(@
Name
| ssuer ]
Public Key

Signature/

@ g 2 Public Key from
| ssuer
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In general, authentication Is two-way:
Server authentications user
Usear authenticates server
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A small set of trusted entities @
known as Certificate Authorities Name: CA

: : |ssuer: CA
(CA_S_) are established to sign CA’s Public Key
certificates CA’s Signature
A Certificate Authority Is an entity
that exists only to sign user = 4
certificates

The CA signsits own certificate which is
distributed in atrusted manner and is used to verify
user credentials




& ' i

The public key from the CA certificate can then

be used to verify other certificates
€

Name N
| ssuer: CA
Public Key _
e Signature
Vi ‘ J
(@ \
N
Name: CA

|ssuer: CA >
CA’sPublic Key > £
a CA’s Signature
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User generates User send public

public/private key to CA along CA confirms
key pair with proof of Identity, signs
Identity certificate and sends
4/\3ack to user
. 0 Cert
Request
v l blic K Cert
al
un-
’
Private Key ' Do

encrypted on
local disk
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It’s abad ideato use your certificate as
Identification
What if someone successfully stealsit? They can
Impersonate you until the certificate expires

Certificates usually last about a year

Using your certificate, GSI can create a proxy
certificate.
Thisrepresents you in the same way.

It has a short life-time: usually 12 hours, but
configurable
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L ook at your certificate subject name
grid-cert-info —subject
| DC=or g/ DC=doegri ds/ QU=Peopl e/ CN=Al ai n Roy 424511

Tell people that wish to accept you what your subject
name is—they put it into an authorization file

From your certificate, create a proxy

grid-proxy-init

grid-proxy-info —subject: note the “/CN=proxy”
Each person that likes you will accept your proxy: you
only haveto create it once

Waell, until it expires anyway
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OpenSSH has been modified to use GS|

This means that you can use ssh like you are used
to, but you don’t have to type your password: just
use your proxy
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All of Globususes GSl, so it Is used for:
Submitting jobs
Transferring data
Querying information services (mayhbe)
I’ s often turned off.

Condor (optionally) uses GSI

Lots of other software uses GSI:
GSl OpenSSH
MyProxy
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User certificates are stored in your .globus

directory:
%ls -l .globus
-rTWIr----- 1 roy roy 1317 Sep 24 2003 usercert. pem
-r-------- 1 roy roy 1209 Sep 24 2003 userkey. pem

Usercert.pem is the public key and is not private
----- BEG N CERTI FI CATE- - - - -
M | DH CCAgagAW BAgl CAe8wWDQYJKoZl hvcNAQEFBJonil'8i xk

Userkey.pem isthe private key, and it private
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Create a proxy with grid-proxy-init [-hours N]
A proxy Is marked with a“not valid before”
timestamp

If your clocks are not synchronized, you may
experience security failures!

Y our proxy Is stored in /tmp/x509up UNNNN
NNNN isyour numeric user ID
Y ou can store it elsewhere, if you need to.

Destroy alocal proxy: grid-proxy-destroy
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When you submit ajob or transfer data, your
proxy travels over the network to that computer
The remote computer actually gets alimited proxy

Not all services accept alimited proxy. Thisis another
layer of safety
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[etc/grid-security Isthe default location to store GSI
Information for a host: hosts have certificates too

CA public certificates are also stored here, so you
can authenticate others

Job authorization happens in /etc/grid-security/grid-

mapfile. This maps certificates to users.

“| DC=or g/ DC=doegri ds/ OU=Peopl e/ CN=Al ai n Roy 424511" roy
“/ DC=or g/ DC=doegri ds/ OU=Peopl e/ CN=M ke W | de 326321" w | de
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GSI works great...

Until there is a problem—then GSI gives ugly,
hard-to-interpret error messages.

We love GS
We hate GSI
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Y ou get a certificate from a certificate authority
Y ou have apublic key and a private key

Y ou create a short-lived proxy certificate

Y ou present your proxy to aservice, which
checksi it

Y ou can give asingle proxy to many Services, so
you get single sign-on.
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Given ajob specification:
Create an environment for the job
Stage files to/from the environment
Submit the job to alocal scheduler
Monitor the job
Send job state change notifications [optional]
Stream a job’ s stdout/err during execution [optional]
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We speak |oosely most of the time, but:

Globus Job Management Service
Starts up and monitors jobs
Stages data in and out

GRAM

Protocol to communicate with the job management
service

We often say “GRAM?” as a shorthand for either
of these




‘ GRAM: How Does it Work?

Head Node | . Compute Resource
ak.a"“Gatekeeper” :
Gatekeeper
(Authenticates
&
Authorizes) !
Local Resource )
M anager |
i i —
Job Manager ! : = =
(Submits job | | = =
& : I :
i || e B
I 1 (- —
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It s usually a batch system that allows you to run
jobs across a cluster of computers

Examples:
Condor
PBS
LSF
Sun Grid Engine

Most systems allow you to access “fork”

It’ s the default

It runs on the gatekeeper: abad ideain general, but
okay for testing




The client describes the job with the Resource
Specification Language (RSL)

& (executable = a.out)
(directory = /hone/ nobody )

(argunents = argl "arg 2")

You don't usually need to specify RSL directly,
unless you have special needs.

http://www.globus.org/gram/rd_specl.html
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GRAM uses GS| for security

Submitting ajob requires afull proxy
The remote system & your job will get alimited proxy

Thejob will run—you had afull proxy when you
submitted

But your job cannot submit other jobs
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grid-proxy-init

Y ou need your proxy first
globus-job-run hostX /bin/hostname

This runs /bin/hostname on hostX

It expects /bin/hostname to already be there
globusrun -0 -r hostX & (executable = /bin/echo)
(arguments = Hello Grid) ©

Thisisthe RSL.

We could specify lots of things here, but we didn’t.

These just ran with the fork job manager, not an
“Interesting” batch system
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Append the batch system to the hosthame:
globus-job-run host X/condor /bin/hostname

Y ou will do thisfor most real work
The batch system can handle many more jobs
Batch systems are reliable and track your jobs
Fork is not reliable, and your job may be lost
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GRAM works pretty well

It doesn't scale too well
Each job has a job manager.

Each job manager pollsthe local batch system every few seconds
to get job status

After a couple hundred jobs, everything slows down

Y ou may lose jobs if you use these command-line tools
What happens when you type control-C after globus-job-run?
Whereisyour job?
Will it ever finish?
How will you get the output?
There are no good answers




= > 3H# #

If you use Condor-G today:

It will keep track of your jobs for you and recover from
errors, unlike the Globus command-line tools

Condor-G has some tricks up its sleeve to improve job
management scalability significantly
We'll learn more about Condor-G soon
The Globus Alliance is making the job
management more scalable in Globus 4.0
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Globus provides two major data management
tools

GridFTP
A fancy, secure FTP

Replica Location Service (RLS)
Answers question: whereis my file?




Why isthe Grid community concerned with
data/file management?

Why might you be concerned with datalfile
management?
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Motivate our discussion with the large physics
experiments (part of GriPhyN and Grid2003)

Laser Interferometer Gravitational Wave Observatory
Detect space-time ripples from black holes & other sources
Generates dataat 10 MB per second, just under 1 TB per day

Sloan Digital Sky Survey
Catalog more stars and galaxies then ever before
More than 15 TB of data catalogs

Compact Muon Solenoid and ATLAS

Detect the Higgs Boson (a fundamental particle)
100 MB per second, about 1 Petabyte per year (per detector)




(2 1

The amount of data

High-performance tools needed to manage the huge
raw volume of data

Store it
Move it

Measure in terabytes, petabytes, and ?7?77?

The number of datafiles
High-performance tools needed to manage the huge
number of filenames

10'2 filenames is expected soon
Collection of 1012 of anything is alot to handle efficiently
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Essentially three (3) questions for which you want
Grid tools to address

1.  What data/files exist?
2. What datalfiles are where?
3. How do | move data/files from A to B?
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Examine these questions last to first

...because even if you don’t have TBs of data you will
want to move files so start with #3

1.  What data/files exist?
2. What data/files are where?
3. How do | move data/filesfrom A to B?
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Reguirements

Fast — as fast as networks and protocols allow

Secure

Server must only share files with strongly authenticated
clients

No passwords in the clear or similar

Robust
Fault tolerant, time-tested protocol
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Extension to well known File Transfer Protocol
(FTP)

http://www.globus.org/datagrid/deliverables/ C2WPdraft3.pdf
Extensions include

Strong authentication, encryption via Globus GSI

Multiple, parallel data channels

Third-party transfers

Tunable network & |/O parameters

Server side processing, command pipelining
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Third-party transfers
Client directs transfers between two servers

filel

GridFTP server
basil.phys.uwm.edu

GridFTP server
|das-cit.ligo.caltech.edu

A 4
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Globus-url-copy
GridFTP-compliant client from the Globus team

Copy filesfrom one URL to another URL
One URL isagsiftp:// URL
Another URL isafile:/ URL

To move afile from remote GridFT P-enabled server to

local machine
gl obus-url-copy gsiftp://dataserver. phys.uwn edu/data/filel
file:/homel/skoranda/filel
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To put file onto server reverse URLS

gl obus-url-copy file:/hone/skoranda/filel
gsi ftp://dataserver. phys. uwm edu/data/fil el

By default 1 data channel used

average performance
monitor performance using —vb flag

$ gl obus-url-copy -vb gsiftp://I|das-
cit.ligo.caltech. edu: 15000/ usrl/grid/smallfile file:/tnp/smallfile
9437184 bytes 658. 09 KB/ sec avg 512. 95 KB/ sec i nst




Multiple channels dramatically boosts ‘ xfer rate

$ globus-url-copy -vb -p 4 gsiftp://|das-
cit.ligo.caltech. edu: 15000/ usrl/grid/largefile file:/tnp/largefile
523960320 bytes 5814. 25 KB/ sec avg 5568. 27 KB/ sec i nst

Still faster by using large TCP windows

$ gl obus-url-copy -vb -p 4 -tcp-bs 1048576 gsiftp://| das-
cit.ligo.caltech.edu: 15000/ usrl/grid/largefile file:/tnp/largefile

514392064 bytes 6609. 67 KB/ sec avg 8639. 71 KB/ sec i nst

Still faster by using large memory buffers

$ gl obus-url -copy -vb -p 4 -bs 1048576 -tcp-bs 1048576 gsiftp://| das-
cit.ligo.caltech. edu: 15000/ usrl/grid/largefile file:/tnp/largefile

523304960 bytes 7300. 56 KB/ sec avg 9311. 99 KB/ sec i nst




Depending on network & weather you can go
very fast!

$ gl obus-url-copy -vb -p 8 -bs 1048576 -tcp-bs 1048576 gsiftp://| das-
cit.ligo.caltech.edu: 15000/ usrl/grid/largefile file:/tnp/largefile

185270272 bytes 18092. 57 KB/ sec avg 25153. 96 KB/ sec i nst




1. What datal/files exist?
2. What data/files are where?
3. How do | move datalfiles from A to B?
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Reguirements

Catalog 108 files and their locations
Wheat files are where (possibly at more then one place)
Across multiple siteswithin a Grid
Mappings from logical filenames (LFNSs) to physical
filenames (PFNs) or URLSs

No single point of failure
No central catalog/server to be single point of failure
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GlobusRLS

Each RL S server usually runs two catalogs

LRC

L ocal replica catalog

Catalog of what files you have (LFNs) and mappings to
URL(s) or PFNs

RLI

Replica location index

Catalog of while files (LFNSs) that other LRCsin your data
grid know about

+
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Network of RLS servers inform each other

Each site has LRC with mappings of LFNsto PFNs
usually contains the “local” mappings
where fileslocated at the site

Site at Milwaukee might have this mapping inits LRC
H-R-792845521-16.gwf  gsiftp://dataserver.phys.uwm.edu/L1 GO/H-R-792845521-16.gwf

LRC catalog at each site tells remote RLIswhat LFNs
It has mappings for
Milwaukee tells Caltech it has a mapping for H-R-792845521-16.gwf

So Caltech RLI has mapping

H-R-792845521-16.gwf  LRC at Milwaukee
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Typical way to query RLS network and find filesin your Grid
Ask your local LRC
“do you know about the file H-R-793274271.gwf?’
If yes...
Ask your local LRC for the corresponding URL(S)

It answers “H-R-793274271.gwf isat URL
gsiftp://basil.phys.uwm.edu/LIGO/H-R-793274271.gwf”

If no...
Ask your local RLI “who does know about thisfile?’
It answers “The RLS server at MIT knows about thisfile?’

Go ask the MIT RLS server

“1 am told you know about the file H-R-793274271.gwf...please tell me the
URL for it?’

It answers “H-R-793274271.gwf isat URL
gsiftp://Idas.mit.edu/LIGO/H-R-793274271.gwf”




1. What data/files exist?
2. What data/files are where?
3. How do | move datalfiles from A to B?
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Metadata catal og
store data about...datal
help answer question about what data exists

MCS from Globus still aresearch project
One realization of a metadata catalog
other projects offer solutions with different capabilities and
limitations
very active research on what type of service a metadata catalog
should offer
how should metadata information flow from site to site?

IS there a single solution for most uses on the Grid?
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One scenario useful in aData Grid
data generated/collected into files at some detector site

location of datafiles publisned into RLS
H-R-714024224-16.gwf  gsiftp://someserver/path/to/H-R-714024224-16.gwf
existence of datafiles and important metadata published into
metadata catalog
H-R-714024224-16.gwf

data from detector in Hanford, WA

raw data file contains all data (no downsampling)

data starts at GPS time 714024224

file contains 16 seconds of data

detector wasin “science’” mode with good noise properties

asimulated pulsar signal was being injected at the time

the operator on duty was D. Brown

the calibration parametersarea = 1.5643 and b = 2.22984

and so on...




To run an application that analyzes the data on the Grid

1. Query metadata catalog for LFNs that contain data of interest

Q: “Show me files where interferometer was locked and calibration had a < 1.6

for GPS times from 714024240 to 714024340’
A:

H-R-714024224-16.gwf

H-R-714024240-16.gwf

H-R-714024256-16.gwf

H-R-714024272-16.gwf

H-R-714024288-16.gwf

H-R-714024304-16.gwf

H-R-714024320-16.gwf

H-R-714024336-16.gwf

2 a?buery RLI catalog to find out where those LFNs/files are known
out

$ globus-ris-cli query rli Ifn H-R-714024224-16.gwf rls.//dataserver
H-R-714024224-16.gwf: rls.//ldas-cit.ligo.catech.edu: 39281
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3. Query LRC catalog to get URLs for those files of
Interest

$ globus-rls-cli query Irc Ifn H-R-714024224-16.gwf: rls://Idas-
cit.ligo.caltech.edu:39281

H-R-714024224-16.gwf: gsiftp://Idas-cit.ligo.caltech.edu: 15000/archive/S1/LO/LHO/H-
R-7140/H-R-714024224-16.gwf

2. Movefilesfrom storage to analysis site using
GridFTP

globus-url-copy — 4 gsiftp:/Idas-
cit.ligo.caltech.edu:15000/archive/S1/LO/LHO/H-R-7140/H-R-714024224-16.gwf
gsiftp://hydra.phys.uwm.edu/skoranda/analysisl/H-R-714024224-16.gwf
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Metadata catalog, Globus RL S, and Globus

GridFTP provide powerful way to manage data on
the Grid and do more work

figure out what data/files are needed
find it

move it

do work with it!
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MDSisagrid information service

It provides.
Uniform, flexible access to information
Scalable, efficient access to dynamic data
Access to multiple information sources
Decentralized maintenance

Based on LDAP
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Resources run a standard information service (GRIS) which speaks LDAP
and provides information about the resource (no searching).

GIIS provides a“caching” service much like a web search engine.
Resources register with GIIS and GIIS pullsinformation from them when
requested by a client and the cache as expired.

GIIS provides the collective-level indexing/searching function.

Clients 1 and 2 request info
directly from resources.

GIIS requests infprmation from
GRI'S services as|needed.

Client 3 uses GIIS for searching
collective information.
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Grid Information Service (GRIS)

Provides resource description
Modular content gateway

Grid Index Information Service (GI1S)

Provides aggregate directory
Hierarchical groups of resources

Lightweight Dir. Access Protocol (LDAP)
Standard with many client implementations
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Security is optional. Not everyone uses it. Perhaps
they should

When security Is used, it iswith GSI
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Globus provides schema which describe the way
Information Is presented

Globus comes with information providers, which
fill inthe information

Y ou can find out information about hosts, disk,
etC...




1
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Not everyone agrees on what schema should be
provided

Grid2003 & LCG (in Europe) use the GLUE
Schema.

It provides ssimilar information to the Globus schema
The detalls of the schema are completely different

Grid2003 adds extra schema for information they
need

MDS should be dynamic and match your needs
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Globus Toolkit includes command line client

tools for querying MDS services
grid-info-search: General purpose client

Example:

grid-info-search -x -h I hc.uits.indi ana. edu

-p 2170
-b " Mls-vo- nane=gri d3, o=gri d"

Both clients can search for specific system
Information and filter results

Y ou can use other LDAP tools, if you like.
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There is debate on schema: should we define one or not?
Y ou can make up your own mind, but note:
It took many months of discussion to develop the GLUE Schema
People always wish to extend the schema
We propose:
Don’t enforce your schematoo carefully

Allow peopleto easily add information that’s not in the official
schema

Allow for amore organic, communal approach to developing a
schema: see what you need before setting a committee down for
several months
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The Globus we described Is pretty good:
It sfairly scalable
It's fairly robust and tested in production
Y ou can use it today

But it has some problems

Protocol deficiencies:
Blend of protocols, HTTP, LDAP...

No standard means of invoking a service, sending
notifications, propagating errors, etc.

How do you add new services to Globus?
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Developers of Globus decided to use web services

Created web services + extras => grid services,
a.k.a, Open Grid Services Infrastructure (OGSI)

Describe services with standard Web Services
Description Language (WSDL)

Use SOAP (XML RPC protocol) for
communication

Use UDDI to discover services
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May be transient services (not just persistent)
Interface to state of distributed activity
A workflow, avideo conference, etc.

A Grid service isaweb service that includes:
Creation
Global naming and references
Lifetime management
Registration and discovery
Authorization
Notification
Concurrency
Manageability
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The Grid community has been eager to accept
OGSl

The larger web services community has been
lukewarm on It

S0 some people got together...
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Grid =72
Started far
apart in Have been -
?SC%S& converging WSRF
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GT4 1s based on Web Services
WSRF — Web Services Resource Framework
Stateful resources over Web Services

Familiar Web Services/ J2EE technologies and
paradigms

SOAP/XML message passing

WSDL definitions

JNDI naming/directory services

Logging (e.g. Log4))
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Scal ability
Independent of hosting environment (Apache, .NET, WebSphere)
Transparent support for load-balancing, QoS

Extensibility
Easy to write/”plug in” new services, clients

Powerful interfaces for service registration/management,
notification, querying, etc

Interoperability

Easy integration of heterogenous groups of services, resources,
platforms

Development
Easy to use with existing I DEs, hosting environments, etc
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All familiar components are still there:
GRAM —job execution
GridFTP — data placement
RLS — datareplication
MDS — information directory
GSI| — security

|mplemented as Web Service interfaces where it
makes sense

GridFTP doesn’t use SOAP for the data transfer
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Globustools
managed-| ob-globusrun
Condor-G
Just like submitting “globus’ jobs
uni verse = “grid”
grid type = “gt4”
Write your own
GT4 comeswith easy Java/C APIs
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ETAS:
Stable release: February 2005
First betarelease: December 2004
Development snapshots (3.9.*) available today
Globus emphasizes community devel opment
Driven by various projects, user communities
Feedback, testing and collaboration are welcome

http://www.globus.org

http://www-unix.globus.org/tool kit/docs/devel opment/4.0-
drafts GT4Facts/index.html
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OGSl and WSRF are being standardized by the
Global Grid Forum (GGF)

GGF Is modeled on the Internet Engineering Task
Force (IETF)

GGF develops standards for the grid community

http://www.ggf.org/




)

#1) |

It’ s not elther we: we use them together

Globus provides the cross-domain glue:
Widely adopted security protocols
Straightforward job submission
Data transfer

Globus provides an external interface to asite
Condor-G providesreliable toolsto talk to asite

Condor provides reliable batch system behind
Globus




Condor-G

Globus Globus
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Partly a buzzword...
The Virtual Data System let’ s users say:

“Please give me data X”
And the data s either looked up or calculated

Two problems make this more interesting
Users care very much about where the data comes from
(provenance)
Users have complex workflows
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No, | don’'t understand it!
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Captures and manages information about
relationships among
Data (of widely varying representations)
Programs (& their execution needs)
Computations (& execution environments)

And applies thisinformation to, e.g.
Discovery: Data and program discovery
Workflow: How do | construct it?
Explanation: provenance—where did it come from?
Planning and scheduling




Motivations

“1”ve come across some interesting
data, but | need to understand the

nature of the corrections applied Data “I've detected a calibration error in
when it was constructed before | an instrument and want to know

can trust it for my purposes.” which derived data to recompute.”

created-by consumed-by/

generated-by

Transformation execution-of Derivation
“| want to search an astronomical database _ | want t.o 3pply an
for galaxies with certain characteristics. If astrono.ml.cal anal ySIS program
aprogram that performs this analysis to millions of objects. If the
exists, | won't have to write one from results already exist, I'll save

scratch.” weeks of computation.”
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Inthe VDS, you can describe:
Transformations. how you might call a program
(Think function declaration/definition)
Derivations. how you actually call aprogram
(Think function call with specific arguments)
Datathat exists
Y ou describe thisin the Virtual Data Language
VDS/VDL could beaday long talk in itself...
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Some people monitor their Grids like they monitor their
clusters.

A grid isacollection of
sites
For each site, tell methe

CPU load and number of
CPUs...

Tell me the cumulative
CPU load

|s this what you want to know?
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MonalLisa: Generated the last two graphs
http://monalisa.cacr.caltech.edu/

Distributed monitoring
Gather information where you can
Send it to higher level systemsthat care

Status.
In active use, fairly stable
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Hawkeye is part of Condor

nttp://www.cs.wisc.edu/condor/hawkeye/

Hawkeye I1sjust a collector and runner of scripts
It can collect anything (schema free)

A trigger system exists on top of Hawkeye:
Send me mail when more than 50% of my jobs have problems
http://www.cs.wisc.edu/condor/trigger/

Hawkeye works, but Is not very mature yet







