Globus Toolkit &
Grids for Synchrotrons

Advanced Photon Source
Experiment Requirements
+ others




Service Oriented Cyberinfrastructure Lab

* Previous Tenured at ANL: 2-3 people
— Possibly the 4t Grid person
— What comes next?
— | did research not production ...

* Small focused group
— 1 Director
— 1 Assoc. Director (soon)
— 2 PhD (soon 3, come apply ;-) )
— 5 Masters Thesis
— 15 students in Graduate Projects
— 5 undergraduate student

* SOA, Clouds, Grid, Commodity Web 2.0 Grids, GPU
(speedup of 70 is disruptive ;-))




Globus My View
GT 4

CoG Kits
Cyberaide

Administration Bottlenecks




Grid: My View

* Do real time calculations
e Queues are full
* Computers are

remote
* People should not ‘

trave Q) (;‘( S
* Role based Security ¢

model with ACL l@ @ §

=>Most requirements came form this application.
Used in DOE slides for years.
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Realtime Data Analysis

e Do real time calculations
e Queues are full

* Computers are
remote

* People should not
trave

* Role based Security
model with ACL

=> Most requirements came form this application. Used in DOE slides for years to come.
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Grids for Massive Data Analysis

* Goal use (Gridsand) remote Supercomputers for massive
Crystallographic and Microtomographic Structural Problems
and address

— Infrastructure: develop new capabilities for the reconstruction of high-
resolution tomographic data (including time resolved data) obtained
from advanced X-ray sources such as the Advanced Photon Source (APS)

— Science: develop new capabilities for the direct phase solution of atomic
resolution, large-molecule crystallographic data obtained from APS
detectors

— Modality: demonstrate the tight coupling of Teraflop/sec-class
supercomputers with APS detectors, to enable quasi-real-time analysis
and visualization, and hence interactive steering of experiments.




Requirements

* Many users  Which Language
* Do my calculation — C/C++

quickly — FORTAN
* Give me my data — Python (new)
e Security, what are you

talking about? * | do not want to care
* Where is the GUI? about |

. : — Metacomputing

* Where is the script/ _ Grids

commandline?
— Clouds
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Shoebox View Molecule View Density View




The first “VO”: SC'97 APS - testbed

e (16) ANL,IL
 (8) ISI, CA
 (64) U Indiana
e (128) NCSA, IL

 Tomographic analysis

 One Grid (Foster) vs

many Grids (Laszewski)

Steve Fitzgerald,
Gregor von Laszewski
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1997: von Laszewski

Desktop Access To Remote Resources

Map

Ohserver

Options

Us Map

n;t 6 Eplorer

Status: [0] registered and alive

Registration Time: 1397/05/08 00:50:20 GMT
Seconds between heartbeat 15

Number of ast Heartbeat 33835

Numnber of missing heartbeats: 0

Time of detected heartbeat: 1997/05/14 23:04:27 GMT

Reachability: [1] Host reachable (based on HB heartbeat messages reciev

Cancel

|Unsigned Java Applet Window

Latency

latency ms

IFiIe Edit View Go Communicator

de011 mes.anl gov

Help

| Bookmarks: ¢~ Location: 4 [t ep: / /wae.mon . anl .gov/~globus/net /browser #|

b File Edt View Go Communicator Help
Map Options [ ookt o Netsie: ) reep: s glcbus. o avafnt ez hinl 4
[ Prumber | Hostnane Process | State | Status |Reachability| miss.| last | interval s =
|Fezss 618 mameastsiea hbc_S0S @ © O 0 36680 1997/05/08 14:07 MDS Explorer
128.9.64.205  www.globus.org /hbc_Solaris @ (6] (6] 0 35920 1997/05/08 17:24: = I i I
1ee ontents
128.9.64.206  hammie.isiedu hbe_Solaris @ (6] (6] 0 39492 1397/05/08 00:47:
n: 0=Globus, c=us dn: hn=spriode016.mes.anl gov, 0=Argonne
128.32.36.63  heefix CS Berkeley.EDU  hbc_Solaris @ o o 4 29967 1997/05/08 18:00; —
: () 0=Aerospace Com objectclass: top
128.120.56.128 sufiix.cs.ucdavis.edu hbc_DECstn @ (4} 4} 0 34500 1397/05/08 23:19: 53 o=Argonne National Laboratory objectclass: GlobusPhysicalResource
. - objectclass: GlobusComputeResource
126.169.92.51 dasher.cs.utk.edu hbe_Sun0S @ 6] 6] 5 24432 1997/05/08 15:58 24 0u=MCS jectlas: GobusCpufomaton
126.230.51.185 nova.npac.syr.edu hbc_Sun0S @ (4} Q@ 0 35578 1397/05/08 1543 2] cn=lan T. Foster objectclass: Globushemoryinformation
} 2 cneNick K objectclass: GlobusManagerinformation
131.215.145.136sampson Jhbc_Sun0S @ (o) (o) 0 38651 1997/05/08 05:44 9’3” ek Karonis abjectclass: GlohusCachelnformation
132.239.51.91 perplexucsd.edu hbe_Solaris @ (6] 6] 0 36590 1997/05/08 14:48 =) en=Dave Kofr objectclass: GlobusOperatingSysteminfc
1402213110 tiamatmes.anl gov hoc_Solaris@ @ @ 0 39896 1997/05/08 00:50 2 ensGregorvon Lazensi edninisralor. cn=unknovn, 0=globus, ¢
3 cn=Warren Smith provider: cn=unknown, 0=globus, c=us
o owner: cn=unknown, 0=globus, c=us
=) en<George Thinuvahukel imageohject cri=unknown, o=globus, ¢
= = =) cn=Steve Tuecke m: spnode016.mes.anl.gov
_Unsigned Java Applet Window 3 ATENeaanIiey hn: spode01.ncs.an gov -
=) hn=spnode0t5.mes.anl gov
1P Number: 140,221,310 File Edit View Go Communicator Help ﬂ hn=spnode014 mes anl gov
Hostname: tiamat.mes.anl.gov = = )
Process Narme: hbc_Solaris | Bookmarks: ¢ " Location: i [ttp://wav.mes . anl .gov/~globus/net /browser ¥ 2] hn=spnode013 mes.anl gov
State W alive =] hn=spnode012.mcs.anl gov

"b

bolas.isi.eds.043

Throughput

tiamat.mcs.anl.gov

51 | patet MDSexplorer running

huntsman.isiedu

Reading file...Done

= |

‘$

throughput Mbit/s
2

-
bolas.isi.edudos

tiamat.mcs.anl.gov

dew.mcs.anl.gov

= |

Applet NWSdatahase running




The Portal is Important

e ACM article

Sandia — Compule Facilliss Amgonnz — Compuis Facilliss

Ci g6 -

Qusus
nfarmation Fesource
Sener anagear
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::T@
Application Si=ering 1hrough
Graphical Componsnis

Science Authertication s me

i
Authenicalion

Au1hemi:a1%*f€giﬁ_‘ i

Amgonne — Advanced Photon Souice

‘Rochester Institute of Technology.



Management

aspe CtS . Authentication

Delegation

Authorization

* |t spreads like
a weed

Non-
Repudiation

Community
Authorization
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Evolution of Globus

/
If you used the CoG Kit for on demand batch 2006
Processing and file transfer, little changes needed.
CoG is above middleware. 2003
Generation 4:
WSRF
1999 Generation 3:
. Stateful Services
Everything is a
service Scalability
i : . I
Generat.|0n 2 Global Grid Forum mprov.zments
1998 Ad?rzgls_)lcng Stateful Services TerdGri
scalapility Java Community Driven
. removal of message :
: . Open Grid Forum
Generdtion 1. passing, focus on Not the right way. P
On Demand Batch
Computing, Elem_entary
1995/6 Runtime Library, functionality
G Fidn 0: Protocols, API,’ BRI 1] Ees Note: This is the impression Gvl
eneration - Message pEssng - gridFTP Was with the GT Project from 1996-2007
Message (Gusto Testbgd/ A
Passing Metacomputing)

Help me if the dates are wrong
(Nexus, I-Way)

GvL: everything
must be a service

GvL: top down
design



The wife and the mother-in-law

1 old man profile

2. Old man standing

3. Lady

4 face on the right side of the pillar
(profile)

5. face on the left side of the pillar
(profile)

6. another gestalt shape, at the
opposite to the left pillars face.

7. a front facing extreme left in the
sky.

8. face near a crow.

9. baby with the lady.

‘Rochester Institute of Technology.




Fast Forward to Today




Today: Globus 4

* Contains pre-WS GT2, many claim they do GT4
but that may not mean they use web services
* Contains WSRF style web services
— Improved job scalability
— Improved file transfer
— Many components added by the community

e Lots of useful components

* Lots of development of additional
components

)
l&

:

|
& .~

7
Himm!



-
dev.

-

»
globus.org

»

Globus Projects Globus
Toolkit
GRAM
MPICH G2 Java — Vi Data Replica
Runtime elegation Y Y Rep Location
OGSA-DAI C GSI-| | @ 22 W
CAS i
Runtime OpenSSH GridFTP MDbS4
Incubation Reliable
M Python : .
gmt ) C Sec GridWay File GT4 Docs
Runtime
Transfer
Incubator Swift GEMLCA gRAVI MonMan
Projects
GAARDS MEDICUS CoG WEF Virt WkSp NetLogger
GDTE GridShib OGRO UGP Dyn Acct Gavia JSC DDM Metrics
Introduce PURSE HOC-SA LRMA WEEP Gavia MS SGGC ServMark
. E i Inf
Comr.non Security xecution Data Mgmt : .o Other
Runtime Mgmt Services




Job Submission




GRAMA4 Scalability

 Job Submission

* Scalability a major focus of GRAM'’s design
— GRAM4 can manage 32,000 active jobs
— Ability to manage load on control node

— GRAM4 can handle bursts of up to 50 job
submissions

— Each job requires ~2s to process

* Are the error conditions acceptable?

— Job should be rejected or timeout before
overloading the service container or service host




Job Submission Features

Web service for job submission and
control

Cmd line and Java clients
Data stage-in/stage-out
Client notification support

Plug-in interface for local resource
managers

Support for popular resource managers

Plug-in interface for authorization
decisions

Advance reservation support (GARS)
Standards compliance
Supported on natl. grids

Fancy submission tools (see Condor-
G)
Portlets (see CoG, OGCE)

Scheduling/queuing (see GridWay,
PBS, LSF...)

Co-scheduling (see GARS, HARC, GUR)
Support for every resource manager

Support for complicated
authorization decisions (see VOMS,
CAS, GridShib)

CoG Kit Karajan Workflow




Filetransfer




GridFTP Features

® A high-performance, secure data

transfer service optimized for high- & Control Channel —3»] Basic Transfer
bandwidth wide-area networks GridFTP > GridFTP | One control channel,
. —— Data Channels ——p»
) ) Client »| Server several parallel data
+ FTP with extensions > channels
¢ Uses basic Grid security (control
and data channels)
¢ Multiple data channels for parallel Third-party
>
transfers GridFTP |— Data Channels —»| GridFTP | Transfer
e Server > Server Control ch Is t
o Partial file transfers > ONtrol channe’s to
each server, several

ird- i -to- arallel data channels
¢ Thlrd party (dlreCt server-to Control Channel  Control Channel Eetween servers
server) transfers

GridFTP
Client




Striped GridFTP

® GridFTP supports a striped (multi-node)
configuration

¢ Establish control channel with one
node

¢ Coordinate data channels on
multiple nodes

Y vV Y

¢ Allows use of many NICs in a single
transfer

® Requires shared/parallel filesystem
on all nodes

Shared/Parallel Filesystem
Shared/Parallel Filesystem

¢ On high-performance WANSs,
aggregate performance is limited
by filesystem data rates



globus-url-copy

e Command-line client for GridFTP servers

Text interface

IH

No “interactive shell” (single command per invocation)

* Many features

Grid security, including data channel(s)
HTTP, FTP, GridFTP

Server-to-server transfers

Subdirectory transfers and lists of transfers
Multiple parallel data channels

TCP tuning parameters

Retry parameters

Transfer status output




RFT — Reliabal File Transfer Service

® A WSRF service for queuing file
transfer requests

& Server-to-server transfers _

o GridFTP [— Data Channels GridFTP
¢ Checkpointing for restarts Server Server
¢ Database back-end for failovers

® Allows clients to request transfers Co,,,,o, Channel Co,,t,o, Channel

and then “disappear” >

RFT
Database

+ No need to manage the transfer

o Status monitoring available if
desired

WSRF

y

RFT Client




RLS - Replica Location Service

A distributed system for tracking
replicated data

— Consistent local state maintained in
Local Replica Catalogs (LRCs)

— Collective state with relaxed
consistency maintained in Replica
Location Indices (RLIs)

Performance features

— Soft state maintenance of RLI state

— Compression of state updates

— Membership and partitioning
information maintenance

RLI

(tre ] (tre ) (LR ) [ LRe )

( AU RLI RLI RUI

(re J( tre ) [ trc ) | LRe )

RLI

RLI RLI

(tre ) [ tRe ] [ tRc ) ( LRe |

Simple Hierarchy
The most basic
deployment of RLS

Fully Connected
High availability of
the data at all sites

Tiered Hierarchy
For very large
systems and/or very
Large collections




pyGlobus®

* High-level, object-oriented * Alsoincludes tools and
interface in Python to GT4 services
Pre-WS APIs. — GridFTP server

GSlI security — GridFTP GUI client
GridFTP — Other GT4 clients
GRAM

XIO

GASS

MyProxy

RLS

" pyGlobus contributed to GT4 by the Distributed Computing Department of LBNL




Globus Toolkit Features

Globus has... Globus doesn’t have...
 Modular architecture * Your application already
e APIs Grid-enabled

« Embeddable libraries * Atool to automatically

« \Web service interfaces adapt your code

. Globus-enabled frameworks ° DOmain-specific frameworks

for MPI, RPC, parallel jobs,
etc.

* Globus support on national
infrastructure




Deployment: NSF TeraGrid

eTeraGrid DEEP: Integrating NSF’s most

powerful computers (60+ TF)
@ iealnd + 2+ PB Online Data Storage
Group (UC) + National data visualization facilities
% | veanL + World’s most powerful network (national

olrer footprint)

csh@ @ru eTeraGrid WIDE Science Gateways:
Engaging Scientific Communities

+ 90+ Community Data Collections

+ Growing set of community partnerships spanning
| the science community.
® ® « Leveraging NSF ITR, NIH, DOE and other
. ) TACC LONI science community projects.

P are Integration « Engaging peer Grid projects such as Open

Science Grid in the U.S. as peer Grids in Europe
and Asia-Pacific.

A National Science Foundation Investment in  eBase TeraGrid Cyberinfrastructure:

Caltech
9.

ORNL @@ 9. UNC/RENCI

@,
uUsc/isli NICS

SDSC

. Resource Provider (RP)

Cyberinfrastructure Persistent, Reliable, National
$100M 3-year construction (2001-2004) + Coordinated distributed computing and
. information environment
$150M 5-year operation & enhancement «+ Coherent User Outreach, Training, and Support
(2005-2009) + Common, open infrastructure services

*Slide courtesy of Ray Bair, Argonne National Laboratory
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Which Services Do You need?

Authentication
(Authorization)

File Transfer

Job Management
Workflow Management

Probably more ...

CoG Kit

Condor

Globus

Others

?

|

H
2 | —
|«

=



CoG Kit

Applications ~

/ Desktop

[ Standalone

J
{ Web Portals J

Java CoG Kit

Abstractions W

APls J

Increased exposed Usability

Increased exposed Functionality




Visual Interfaces

File Yiew Help

Native
J [s]

[ I CoGLog
MBine Hodp
Bakae Long Wt 20041050 141043
wum chargsd 2 command uw cop 13EAEAH1A%A1 0 0 Sabmiked
sl G G0 g 1ORRENL1NERIE W Ao
up 1303591122010 1 Cumslee
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Rochester Technology



CoG Karajan Workflow

<project>
<include file="cogkit.xml"/>
<execute executable="/bin/date"
stdout="thedate"
host="hot.mcs.anl.gov" provider="GT2"/>
<echo message="Job completed. Transferring the output"/>

<transfer srchost="hot.mcs.anl.gov" srcfile="thedate"
desthost="localhost" provider="gridftp"/>
<echo message="Transfer complete"/>
<set name="date">
<readFile file="thedate"/>
</set>



Swift

CoG Kit
Workflow

Globus




Task vs Job

We have developed frameworks doing millions of tasks
before

Because the Grid is available, some now try to use the
Grid to map a task 1-to-1 to jobs

Some call this Many-Task-Computing

— This is not new

— The basic construct of the CoG Kit is a “Task” not a job
What is new:

— Definition of a term

— Wrong approach to Get Things Done

— Use CoG Kits binning ability

— CoG Kit Castor may replace Falcon




Job Binning

Example: Executing many jobs in
parallel, a typical case in
parameter studies

CoG is 30 times faster than WS-
GRAM

For 512 0.05 seconds instead of
1.46 per job

GRAM
— WS-GRAM performance in

second range per job P

— CoG Execution service for
multiple jobs: milliseconds
per job (scales well through
light weight threading)

36




Ubiquitous
High-Speed
Networked
Environment

Electronic
Libra

Database

&

Web Page

4

Map

Ohserver

Options

Us Map

128.168.92.51

1322335191
140.221.3.110

126.120.56.128 suffix.cs.ucdavis.edu

128.230.51.195 novanpac.syr.edu
131.215.145.136 sampson

[ 1P number
[FEzsrea

128.9.64.205

126.9.64.206  hammie.isiedu
126.32.36.63  heefix.CS.Berkeley. EDU|

d
\%&

dasher.cs.utk edu .

perplexucsd.edu
tiamat mcs.anl.gov

|Unsigned Java &pple

1P Number: 140.221.3,110
Hostname: tiamat.mcs.anl.gov
Process Name: hbe_Solaris
State: [0] alive

Status: [0] registered and alive
Registration Time: 1337/05/08 00:50:20 GMT
|Unsigned Java Applet Window JSeconds between heartbeat: 15

File Edit View Go

of last Heartbeat: 39895
Time of detected heartbeat: 1397/05/14 23:04:27 Gl
Number of missing heartbeats: 0

Reachability: [1] Host reachable (based on HB heartbed

File Edit View Go

] "'d\.
Map f-/\-rf-u
| Hostname 41{ "
maia.eastisi.edu Q
waww.globus.org o
e

File Edit View Go Communicaior

e

““wus| MDS Explorer

Help
[ ookt " Netse: ) reep: s glcbus. o/ avafn er el ¥
| L] .

A

Tree

| Contents |

in: 0=Glohus, c=us

dn: hn=spnode016.mcs.anl gov, o=Argonne

@) 0=Aerospace Corp
-3 0=Argonne National Laboratory
(53 0u=MCS

=] cn=Gregor von Laszewski

2) en=George Thiruvathukal
=) cn=Steve Tuecke
5 hn=spnode016.mes.anl.goy
pe WU browser

Communicator

objectelass: top
objectclass: GlobusPhysicalResource
objectclass: GlobusComputeResource
objectelass: GlobusCpulnformation
objectclass: GlobusMemoryInformation
objectclass: GlobusManagerinformation
objectelass: GlobusCachelnformation
objectclass: GlobusOperatingSysteminfc
administrator. cn=unknown, o=globus, ¢
provider: cn=unknown, 0=globus, c=us
owner: cn=unknown, 0=globus, c=us
imageobject cn=unknown, o=globus, ¢
m: spnode016.mcs.anl gov
hn: spriode016.mcs.anl gov

Help

- w$” Location: Ji [ttp:/ /wne.mos . anl .gev/ ~glabus/net /browse: ¥|

|Unsigned Java Applet Window

Communicator

I Bookmarks: w§~ Location: £ fattp: //www.mos .anl

throughput Mbit/s
o]

e
bolas.isi.edudos

tiamat.mcs.anlgov e

dew.mcs.anl.goy

‘ Applet NWSdatabase running

I

A

Latency ‘$
latency ms
‘ﬁ
bolas.isi.edi®.043 tiamat.m{
I _
43721 1 huntsman.isi.edu
e ]
]
huntsman.isiedu
=
Ell
j~d 7 =
=i Reading file. Done 245 99 2 |




If we only knew than ...

e what we know now ...

— The Future

— We are working on some of the components as we
speak, while others are already available in
prototype form.




2008: Cyberaide Web 2.0

Grid Portal (by using JavaScript CoG API) (&)
A& ) QLS https://lily01.rit.edu:8443/grid/jsportals.htmi# ) Jle Q
| Ly
Authenticated successfully!
T SitelD ResourcelD Version
myproxy server host myproxy.teragrid.org ype Enolt
myproxy sorvor port | 7512 ncar.teragrid.org frost.ncar.teragrid.org 45
gsi-openssh
myproxy username tg-login.frost.ncar.teragrid.org:22
. N psc.teragrid.org bigben.psc.teragrid.org 4.5
myproxy passphase | o gsi-openssh
Authenticate tg-login.bigben.psc.teragrid.org:22
Arguments
psc.teragrid.org bigben.psc.teragrid.org 4.5
Host gsi-openssh

project description (in Karajan) tg-login.bigben

Standard Output tacc.teragrid.of
gsi-openssh Events and News for the last 7 days
tg-login.lonests | 1y Nov 06 2008 10:24:03 GMT-0500 (EST) Neawork Connectivity
tacc.teragrid.ol | Thu Nov 06 2008 01:03:02 GMT-0500 (EST) SDSC IA-64 cluster back in production
Wod Nov 05 2008 22:02:40 GMT-0500 (EST) SDSC IA-64 clustor inaccessibi
d Nov 05 2008 15:27:37 GMT-0500 (EST) Ranch Unavailabie 11/
[workflow Id]: 1625435365 [Results]: 1625435365 H | Wed Nov 05 2008 14.03 13 GMT-0500 (EST) PSC ETF Cor
kflow Id]: 813384657 [Results]: qinfo2
B oo e e 5| Tuo Nov 04 2008 19:01:31 GMT-0500 (EST) Abe downtime

Provider ®crz

Submit job ) ( Reset

jon Unavailable November 5

</project>

[workflow Id]: 524173310 [Results]: newdate Tuo Nov 04 2008 15:13:38 GMT-0500 (EST) TeraGrid User Portal System Maintenance 11/11
{workflow a}: 48701500 [Resuts]: o3 Mon Nov 03 2008 16:26:51 GMT-0500 (EST) UC/ANL GPFS unavailable
el o f e Mon Nov 03 2008 05:26:05 GMT-0500 (EST) ToraGrid Helpdosk Email Down
[workflow Id]: 1007855667 [Results]: newdate Sun Nov 02 2008 03:32:34 GMT-0500 (EST) Co-login Reboot
[workflow Id): 1647301676 [Results): | & Fri Oct 31 2008 15:58.:44 GMT-0400 (EDT) co-compute2 is hung 10/31/2008 3AM

4151 :
}:::::::: :: ;3723;;36":;::::?;]' fmesu( Fri Oct 31 2008 14:58:09 GMT-0400 (EDT) _ Pople Maintenance 11/06/08, SAM-5PM
[workflow Id]: 768207581 [Results]: thedate .12
Submit workflow ) | [workflow Id]: 1963836034 [Results]: newda - 5PM 1073112008
[workflow Id]: 889068475 [Results]: qinfo [Workflow Id: 819384657
Output fle-ginto2
[workflow Id]: 510724141 [Results]: myhome coy e

workg - = v o 5

dabug 25695 = o s R

standard 153695 - 1 3 R

loag 1536gb — 20 7 R

dedicated 3tb = o 1 s

adn 2tb - o ] R
2t - 0 0 s

extended 15gb - 0 0 R

industrial 2eb = o o R

38 352
J Ev::_M 7
faz /s
N
89.12 ¥b/s
.50 3573) 78 Xb/3]
PGrid Purdue ‘
Result

| https://lily01.rit.edu:8443/grid/jsportals.htmi# liyOLritedu:8443 @ ¢ /| 7 r 7 [ r'l—j
<
\




Cyberaide

* Access advanced cyberinfrastructure easily

B Mxrosolt Projuct - Hastrpp
' P R L) Bhe Ede Yew  [met Fgnaet  food Brojct  Bepart  Colaborate W
feeaty o 1w of
Heys wp 2 "
- b o 9 e Narws  Nesowrcs Naves SONG | SONT I NOMD | TaNE (Wa0 | Ta
33 dzva 5 ~—y — — — — .
f; 29 n [l ! [Prepe tgopnadecedu |} bokgnsdsaedu
B (Al S § Ire : La H r rrl H 2 |Copy tgogn idsc adu (3 bumgmsdscedu
')'.-. 0%, 9% a ’l‘ 4 l l“ l - st nghogen tdu A C } butogmsdicedu
Lecibaes Lt emin heae u‘..»:- . I.;.. . 4 |Retriey 0ghopn sdiC oty C 1 bufopedsc.adu
00e 1L 1D s 5 |Frepw ogn-concestersg | F 1090-COMG S 181 201 W00 )
3 martareen Wimor fertaeren E |[Copy ogn.concsatersq 3 login.co s - -
e —1 C : - "$ | ®00 Terminal — java — bash — 89x21
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cybershell=> help
These shell commands are defined internally.Type ‘help' to see this list.Type ‘man name'

. . . . Workﬂ OW to filnd out mori about the function “name'.
Application Monitoring il ot

objects [arguments....]

experiment [arguments....] O
Google calendar [arguments....]
—aT set [arguments....] A
- e login [arguments....] v
e person [arguments....]
A n
LL==o

Shared Resource Calendar




Cyberaide Framework

Cl Application
s Cl Students

CyberAIDE Users
Creation of Deployment of Monitoring of Sharing of
Cyber Cyber Cyber Cyber
Services Services Services Services

Cl Developers Cl Administrators

CyberAIDE Functionality

Other

Plug-ins

Eclipse

Other .
Community Cl Testing Coggw:lfi =

Dcvclo_pcd Plug-Ins Plug-ins
Plug-ins

CyberAIDE Plug-Ins

Parallel Application Communit Collaborative Python Grid Abstract Science
Tools Specific Plug-Ins ¥ Cl Grid Toolkit Services
Plug-ins Plug-ins . Plug-ins Plug-ins Plug-ins Plug-ins
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Cyberinfrastructure
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Mediating to the Future




Real Time Science Infrastructure

CyberAIDE

CyberAIDE —— (1)

Service :
Catalogue \{

\""‘ © Service Deployment
CyberAIDE ot P [coralreef ¥
Deployment == Program
Catalogue e ¥ teracrid
BONIC
/M
(2)

(3)

CyberAIDE (4)
Result
Service

BOINC

Satellite Image Server TeraGrid

Czber Production Environments SGridsz




Politics, Administration, and

other unfortunate hurdles




Administration

e Separate domains * Security
— Don’t touch my stuff — Firewalls
e Network * Firewalls are expensive
. * Limit bandwidth bellow what is
— Network between buildings possible
— Network to sectors - HW/SW Approval process
— |t was faster to send data from one Software development process is
building to the other via faster than approval process ->

always old version is installed

Internet2 ;-
) * HW approval process was slow

* Account'lng * No money for new HW
— Account administration — Here, let me give you my
Windows 3.1 OS box that | have
— It tOC_)k'3 month and 12 not used anymore for that last x
administrators to get me an years but its still here
account, which included rewriting — Thatis no good

my job description for doing the
same thing ;-)

— Dans group needed after me only 3
days ;-) and 1 admin



User Demand Contradictions

e Easy access and no security
— vs. don’t give my data out

* | need lots of data vs.

— | can not analyze the data due to lack of compute power
* Privacy

— vs. | don’t give my data but you sure should give me yours
* Do things quickly for me

— vs. do things right for many users

Let me focus on science
— vs. but | can program this all myself




Conclusion

 Globus is a Middleware Toolkit
— We need more

 We need upperware
— Cyberaide is just one example

 Administrative hurdles are significant
e Security is underestimated
* Networks are too slow

— If you can string one wire, why not just putin 5 ;-)




Collaborate

* We are interested to collaborate with you.

* Send e-mail to laszewski@gmail.com

* http://www.cyberaide.org




