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' Scientific Communication, ~2000
Service-Oriented Science
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Discovery tools

Figure: S. G. Djorgovski



asdy
:
= i'. ..’l
se%%" @

& | Services
& Cancer Biology
caBIG: sharing of infrastructure, applications,
and data.

Globus




Immagini E2007 TerraMetrics - Termini & condizioni Fuso
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e
] Service-Oriented Science

People create services (data, code, instr.) ...
which I discover (& decide whether to use) ...
& compose to create a new function ...
& then publish as a new service.

Y&
- I find "someone else” to host services, Ca

so I don’t have to become an expert in o
TeraGrid

" operating services & computers! oo

> I hope that this "someone else” can " amazon
manage security, reliability, scalability, ...

“Service-Oriented Science”, Science, 2005




Creating Services

/'\ People create services (data, code, instr.) ...

“Service-Oriented Science”,
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Foeer | Exposing Service State
State representation
¢ Resource, resource property
State identification

¢ Endpoint Reference State Interfaces
Service > Get resource property
LTEE,)I ~ - Get multiple RPs
Bk N
EPR Resource ) - Set RP state

- Query a set of RPs
\d - Subscribe |-> Subscribe: notifications
\\ J

SetTermTime |- [Manage termination time

Destroy (- Immediate destruction .




e Globus Toolkit E
1 Web Services Container S

Apache Tomcat f? %l/lf Secu rlty
( Service Container | —
e Authorization
_ Service .
= )/ State
- {nﬁg — )
=P Resource T
Lu )/Management
— _
\ N
ik N ;Persstencej
ResourceHome

Globus Toolkit Version 4: Software for Service-Oriented Systems, LNCS 3779, 2-13, 2005
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##l  Creating Services (~2005)

“This full-day tutorial provides an
introduction to programming Java
services with the latest version of the
Globus Toolkit version 4 (GT4). The
tutorial teaches how to build a Java
Service that makes use of GT4
mechanisms for state management,
security, registry and related topics.”

14



#%#e  Creating Services in 2008
22 | Introduce and gRAVI Clobus

e Introduce
¢ Define service
¢ Create skeleton Introduce

o Discover types
+ Add operations -Advertize
¢ Configure security

e Grid Remote
Application
Virtualization
Infrastructure

¢ Wrap executables

_ g Create

Store
Repositor

Discover

Argonne/U. Chlcago & OhIO State University




Creating Services

Introduce + gRAVI

Shannon Hastings Kyle Chard
Scott Oster Ravi Madduri
David Ervin

Stephen Langella



Discovering Services

which I discover (& decide whether to use) ...

Service-Oriented Science”, Science, 2005
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g2 | Discovering Services

Assume success - Billions of services

Semantics

Permissions

Reputation

- Types, ontologies

- Can I use it?

- The ultimate arbiter?

Q
B

2 e Q -

: 18



o [¥] Watch loads

_:‘:-'-'“' o DlSCOvery (1) waﬂ@htmnmapwcafmcmuﬂm

E‘ =) Soaplab @ http: ffvsw.ebi.ac.ukfsoaplabjemboss4/services|
e ' ..-','. 8- | GT4 Services@ http://cagrid-index.nd.nih.gov:8080/wsrf fservices/Def ault IndexService
4 g Reg|Str|eS -2 hitp://165.112.133,34:42210jwsrf jservices/cagnid | CAGWAS
Eb hittp:f/140.254.80.50:50100/wsrf{services/cagrid/OrderQueueService
E ) http:/140.254.80.50:50101 jwsrfjservices/cagrid/DICOMDataService
I:'El ) https: fjcagrid-workflow. nci.nih.gov: 844 3wesrf fservices/cagridfWorkflowF actoryService
£ | http:ffcagrid-service.nci.nih. gov: 8080 wsrf|servicescagrid[EVSGridService
®- 3 https: ffcagrid-workflow.nti.nih.gov:8443 wsif [services/cagrid/FederatedQueryProcessc
| https: jfcagrid-gts-slave.nci.nih. gov:8443 wsrf jservicesfcagrid[GTS
| https: Jfcagrid-gts-master .nci.nih.gov: 8443 wsrffservices/cagrid/GTS
i# - http://140.254.50.50:50101 jwsrfservices cagrid/Gridimagefesult Service
i# - http://sonicserver-dev.northwestern.edu: 9000 wsrfservices/cagrid/NHISAS
i#- ) https:fjcaaers.mayo.edu:8443 wsifservices/cagrid/CasersDataService
®| hitp:/fcpas.ndi.nih.gov:8080/wsrf[services/cagrid/CpasSve
i) http://sonicserver-dev.northwestern.edu: 9000 wsrfservices/cagrid/NHISDS
i) http://137.187.182.60:42210)wsrf|services/cagrid[CAGWAS
i) http://18.103. 11, 105:6080 vesrf [services/cagrid/PreprocessDatasetMAGE Service
i) http://cananclab.nd.nih, gov:80fwsrf-cananofservices cagrid/CaNanolabSve
i) http://140.254.50.50:5001 0jwsrfjservices/cagrid/PathologyDataService
# - https:f{cagrid-cds.nci.nih.gov: 8443 fwsrfservices/cagrid/CredentialDelegationService
i) http://cabio-gridservice.nci.nih.gov: 80fwsrf-cabiofservicesfcagridfCaBlOSve
#-y https: [icagrid-auth.nci.nih.gov: 844 3fwsrfservices/cagrid/ AuthenticationService
#-y http:/fcgwb.nci.nib. gov: 80 wsrflservices cagrid [CGWEDat aService
¥ 7) http://cagrid-service.nci.nih. gov:B0B0 werf [services/cagrid/CaDSR Service
(¥ http:ff140.254.80.50:501 00/wsrfservices/cagrid/DICOMDataService
i#- ) http://cananclab. sbce.neiforf . gov: 8080 wsrf-cananofservices/cagrid[CaNanolabSve
&) http:ffcacti-gS-12.wustl.edu: 8080 wsrf-cananofservices/cagrid/CaNanolL abSve
-2y http://128.252.227.214: 18080/ wsrfservices/cagrid/CafrraySvc
() https: /{137,187, 182.58:58091 fwsrfjservices/cagrid/CaTissueCore
() https:/137.157.152.60:49210 wsif{services/cagrid/CaTissueCore
() hittp:/140.254.80.50:50101 Jwsrfjservices/cagrid/ImageDataService
&) https:jcagrid-dorian.nci.nih.gov:8443/wstfservicesfcagrid/Dorian
-2 http:/fcaorid-service.nci.nih.gov:8080 wsrf fservices/cagrid/GlobalModelE xchange
- 2) https: fjcagrid-gridgrouper.nci.nih.gov: 8443 wsifservices/cagrid/GridGrouper
Globus < . 5




e Discovery (2):
'-"::?_.r;-:_‘-'i] Standardized Vocabularies

Core Services

2 N
.' s Index
) - r"" v Service
Bl B B
b Q) .
caDSR X Queries
Cancer{Data fEnterprise N Service
Standards i Voca_bulary t Metadata
L Repos!tory | Services ) Aggregated In
Uses Terminology Registers To

I
I
I Described In
References | Subscribes to
Objects : I and Aggregates
Defined in |
| A
I
Publishes
Service
Metadata
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Section Ii. Risk Response
Data Set Mame: [02tab dts

Wariables.

----------------------------------------

jine ICTY I el Vo T oteare:

« Zase Count: 2320

« Variabls Count: 14

* Size: 6 T12KE

» nit of Observation: Household action

+ Record per Case: 37 (total records 85 840)

Section IV. Household Composition
Data Set Mame: 105 dta

Variables:

fine. idkic idhe? he3 hedoed ResihckiheT heTaihies hedahicsh
hc3

« Case Count, 2,87

- Variable Count 2/ Jselect

* Sizel 1 555KE i

tntofoneenend SPitzname handle
*RecordperCasel Li-l. name nickname
SectionV.Occup moniker

Data Set Name: j0 Enter your tag here...

+ Case Court: 2,87 Taglt Close

« Variable Count; 21

+ Sizer 2 283KE

* Lnit of Observation: Household member

» Record per Case: varied (total records 10 602)

s Discovery (3): Tagging
& Social Networking

GLOSS:
Generalized

Labels Over Scientific

data Sources
(Foster, Nestorov)
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S e Discovery (3): Tagging
& Social Networking

Use myExperiment to...

ex pe ri m ent 25 Find Workflows

_“ Find Files
&2 Share Your Workflows and Files

_ 2 Join Groups
David de Roure,

Carole Goble,
et al.

£, Find People and Make Friends
1 Send Messaqges
&' Get Feedback
Tag and Rate things
" Write Reviews and Comments

™ Build your Profile and Reputation

23



Composing Services

}& compose to create a new function ...

“Service-Oriented Science”, Science, 2005



i Composing Services:
E.g., BPEL Workflow System Giobus

%D ActiveBPEL™ Administration - Active Process Detail View - Mozilla Firefox |._||E||§|

B

| Workflow

Doc>
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‘Waiting fol
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Or Client App
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See also Kepler & Taverna

Y "..' "-.;l._ i

kL Ly X
. caEfG" r;':,:ﬁ;‘:rﬁﬁ”ﬁﬂl an initiative of thelYENRGLEINELIIm 001

1 I'I.

caBiG: https://cabig.nci.nih.gov/; BPEL work: Ravi Madduri et al.r




Composing
Services
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Composing Services

Taverna + GT4

Taverna team
Weil Tan
Ravi Madduri



Publishing Services

\/ & then publish as a new service.

“Service-Oriented Science”, Science, 2005



g | Publishing Services

Description - Syntax, semantics

State - Availability, load, ...
Policies - Who, what, when, ...
Hosting - Location, scalability, ...

29
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o] Defining Community:
Membership and Laws

e Identify VO participants and roles
o For people and services
e Specify and control actions of members
¢ Empower members - delegation
- . Effective
¢ Enforce restrictions - federate policy , ...

Site
admission-
control
policies

30
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%] Authorization: SAML & XACML

o

Authorization
Decision

| SAML
Attributes

Globus .




Hosting Services

= I find "someone else” to host services, @"
so I don’t have to become an expert in
operating services & computers! weoeonson

- I hope that this "someone else” can amazon

webhservices™

e v manage security, reliability, scalability, ...

“Service-Oriented Science”, Science, 2005




i The Importance of "Hosting”
and "Management”

Tell me about
this star Tell me about

these 20K stars

Support 1000s
of users

E.g., Sloan Digital
Sky Survey, ~10 TB;
others much bigger



Function
Resource

e Decompose across network

Clients integrate dynamically
¢ Select & compose services

o Select “best of breed” providers
o Publish result as new services

e Decouple resource & service providers 9: > & blorgoysd




i Dynamic Provisioning: @
<+ Falkon Applied to Stacking Giobus

e Purpose

¢ On-demand "“stacks”
of random locations
within ~10TB dataset

e Challenge

¢ Rapid access to 10-
10K “random” files

¢ Time-varying load
e Solution

¢ Dynamic acquisition | | .
of compute, storage \ 3

@II N+

Joint work with Ioan Raicu & Alex Szalay



# of Workers
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Dynamic Provisioning with Falkon:

Release after 15 Seconds Idle

B Allocated

M Registered
| W Active

580.386

Time (sec)

1156.853

1735.62



# of Workers

35
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Dynamic Provisioning with Falkon:

Release after 180 Seconds Idle

B Allocated
MW Registered
W Active

0 494.438 986.091 1477.398
Time (sec)
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)
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Functional

MRI 7

Ben Clifford,

Mihael Hatigan
Mike Wilde,
Yong Zhao




AIRSN Program Definition

(Run or) reorientRun (Run ir,

(Run snr) functional ( Run r, NormAnat a, string direction) {

Air shrink ) { foreach Volume jv, iinir.v {

or.v[i] = reorient(/v, direction);
Run yroRun = reorientRun( r, "y"); \ [1 ( )

Run roRun = reorientRun( yroRun , "x" ); }

Volume std = roRun[0];

Run rndr = random_select( roRun, 0.1 );
AirVector rndAirVec = align_linearRun( rndr, std, 12, 1000, 1000, "81 3 3" );
Run reslicedRndr = resliceRun( rndr, rndAirVec, "o", "k" );

Volume meanRand = softmean( reslicedRndr, "y", "null" );

Air mnQAAIr = alignlinear( a.nHires, meanRand, 6, 1000, 4, "81 3 3" );
Warp boldNormWarp = combinewarp( shrink, a.aWarp, mnQAAir );

Run nr = reslice_warp_run( boldNormWarp, roRun );

Volume meanAll = strictmean( nr, "y", "null")

Volume boldMask = binarize( meanAll, "y" );

snr = gsmoothRun( nr, boldMask, "6 6 6" );



SWI' &M Dynamic Provisioning:
Swift Architecture

Specification

?

SwiftScript
Compiler

Abstract =
computation

\

Scheduling

©

N
Execution Engine

(Karajan w/

Globus
Execution Provisioning
4
» Virtual Node(s) —{ Falkon
> Resource
> —\_Provisioner

\SWIft Runtli‘ne)j

©© 6

Swift runtime
callouts

v

Provenance‘_ -
collector !

_____________

4
e
V.
4
Provenance A/ file3
1 data

filej

Iauncher App]

Provenance
data

|Ie
J Iauncher App}

/

Amazon
EC2

Open Science Gric

Yong Zhao, Mihael Hatigan, Ioan Raicu, Mike Wilde, Ben Clifford, et al.
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e They're new
¢ A new approach to communicating
¢ A (not-so new) approach to structuring systems

e They're real

¢ Excellent infrastructure and tools (Globus,
Introduce, gRAVI, Taverna, Swift, etc.)

¢ Substantial numbers of services out there

e They're challenging
+ Sociology: incentives, rewards
¢ Infrastructure: hosting
¢ Provenance: justifying “results”
o Scaling: services, requests

41



