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The Globus Project™
Making Grid computing a reality

� Close collaboration with real Grid projects in science 
and indu stry

� D ev elopm ent and prom otion of  standard Grid 
protocols ( e. g .  O GS A )  to enable interoperability  and 
shared inf rastru ctu re

� D ev elopm ent and prom otion of  standard Grid 
sof tware A P I s and S D K s to enable portability  and 
code sharing

� T he Globu s T oolk it™ :  O pen sou rce,  ref erence 
sof tware base f or bu ilding  Grid inf rastru ctu re and 
applications

� Global Grid F oru m :  D ev elopm ent of  standard 
protocols and A P I s f or Grid com pu ting
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GlobusWORLD™

� Annual G lo b us c o nf e r e nc e

� N e x t  e v e nt :

� January 20- 23 ,  2004

� S an F ranc i s c o ,  C al i f o rni a U S A

� O p e n C all F o r  P ar t i c i p at i o n

� A b s t rac t  s ub m i s s i o ns  f o r t al k s ,  p ane l s ,  and  

w o rk s h o p s

� E ar ly  b i r d  r e g i s t r at i o n t h r o ug h  S e p t  3 0

� w w w . g lo b us w o r ld . o r g
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Overview

� Where we are today

� S tan dards  l an ds c ap e &  G l ob u s T ool k i t p l an s

� T ran s i ti on i n g  f rom  G T 2  to G T 3
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Overview

� Where we are today

� What is a Grid?

� O GS I

� Gl o b u s T o o l k it®  v 3 . 0

� S tan dards  l an ds c ap e &  G l ob u s T ool k i t p l an s

� T ran s i ti on i n g  f rom  G T 2  to G T 3
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Is the Grid …

a) A collaboration & resource sharing 

inf rastructure f or scientif ic ap p lications?

b ) A stand ard s- based  d istributed  serv ice 

integration & m anagem ent technology ?

c ) A d isrup tiv e technology  that enables a 

v irtualiz ed ,  collaborativ e,  d istributed  w orld ?

d ) An op en source technology  & com m unity ?

e ) An ov er- used  m ark eting slogan?

f ) All of  the abov e?
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Why the Grid?
O rig in s :  R ev o l u tio n  in  S c ien c e

� Pre- I n t ern et

� Theorize &/or experiment, alone

or in s mall teams ;  pu b lis h paper

� Po s t - I n t ern et

� C ons tru c t and  mine larg e d atab as es  of  

ob s erv ational or s imu lation d ata

� D ev elop s imu lations  & analy s es

� A c c es s  s pec ialized  d ev ic es  remotely

� E xc hang e inf ormation w ithin 

d is trib u ted  mu ltid is c iplinary  teams
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NEESgrid Earthquake Engineering 
C o l l ab o rato ry

2

Network for 
Earthquake 
Engineering 
Simulation

Field Equipment

Laboratory 
Equipment

Remote Users

Remote Users: 
(K-12 Faculty and 
Students)

High-
Performance 
Network(s)

Instrumented 
Structures 
and Sites

Leading Edge 
Computation 

Curated Data 
Repository

Laboratory Equipment        
(Faculty and Students)

Global 
Connections

(fully developed 
FY 2005 – FY 2014)

(Faculty, 
Students, 
Practitioners)

U.Nevada Reno

w w w .nees g r i d.or g
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Why the Grid?
N ew  D riv er:  R ev o l u tio n  in  B u s in es s

� Pre- I n t ern et

� Central data processing facility

� Po s t - I n t ern et

� E nterprise com pu ting is h igh ly distrib u ted,  

h eterogeneou s,  inter-enterprise ( B 2 B )

� B u siness processes increasingly 

com pu ting- &  data-rich

� O u tsou rcing b ecom es feasib le = >  

serv ice prov iders of v ariou s sorts

� G row ing com plex ity &  need for

m ore efficient m anagem ent 
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The New Enterprise
C o m pu ting  Env iro nm ent
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Common eScience/eBusiness 
R eq uir ement s

� Dynamically link resources/services

� From collaborators, customers, eUtilities, … 

( members of  ev olv in g  “ v irtual org an iz ation ” )

� I nt o a “ virt ual comp ut ing  syst em”

� D y n amic, multi-f aceted  sy stem sp an n in g  

in stitution s an d  in d ustries

� C on f ig ured  to meet in stan tan eous n eed s, f or:

� M ult i-f acet ed  Q oX f or d emand ing  w orkload s

� S ecurity , p erf orman ce, reliability , … 
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What is a Grid?

� We believe there are three key criteria:

� Coordinates resources that are not subject to 

central iz ed control  …

� using  standard,  op en,  g eneral -p urp ose 

p rotocol s and interf aces …

� to del iv er non-triv ial  q ual ities of  serv ice.

� What is  n o t a G rid ?

� A  cl uster,  a netw ork  attached storag e dev ice,  a 

scientif ic instrum ent,  a netw ork ,  etc.

� E ach is an im p ortant com p onent of  a G rid,  but 

by  itsel f  does not constitute a G rid
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Why Now?

�Moore’s law improvements in computing 

prod uce h igh ly  f unctional end -sy stems

� T h e I nternet and  b urgeoning wired  and  

wireless provid e universal connectivity

� C h anging mod es of  work ing and  prob lem 

solving emph asiz e teamwork ,  computation

� N etwork  ex ponentials prod uce d ramatic 

ch anges in geometry  and  geograph y
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Open Grid Service Infrastructure 
( OGSI)  V ersio n 1 . 0

� GGF “proposed recommendation” (GFD-R . 1 5 )

� Equivalent to IETF draft standard (RFC)

� E ditors:

� Tuec k e (A N L ),  Cz aj k ow sk i (U S C/ IS I),  Foster 

(A N L ),  Frey  (IB M ),  G rah am  (IB M ),  K esselm an

(U S C/ IS I),  M ag uire (IB M ),  S andh olm (A N L ),  

S nelling (Fuj itsu L ab s),  V anderb ilt (N A S A  A m es)

� C ontrib u tors:

� B utler,  Ferg uson,  G rim sh aw ,  Fink elstein,  

L ey m ann,  N ally ,  N ic k ,  Rofrano,  S tok es,  S torey ,  

U ng er,  W eeraw arana
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OGSI History

� Jun 2001: Steve T uec k e ( G l o b us )  w r o te i ni ti a l  

i nter na l  d r a f t O G SI  s p ec i f i c a ti o n

� Sep  2001: I B M  j o i ned  ef f o r t,  a nd  s ub s ta nti a l l y  

r a m p ed  up  th e p a c e

� F eb  2002: G l o b us  &  I B M  i ntr o d uc ed  d r a f t 

O G SI  s p ec i f i c a ti o n a t G G F 4 ,  p r o p o s ed  w g

� M a r  2002: G l o b us  O G SI  T ec h  P r evi ew  v1

� Sep  2002,  N o v 2002,  Ja n 2003 : M eeti ng s

� A p r  2003 : E nter  f i na l  p ub l i c  c o m m ent p er i o d

� Jul y  2003 : G G F  “ p r o p o s ed  r ec o m m end a ti o n”
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What Is OGSI?

� Useful, general purpose plumbing to make it 

easier to build  W eb serv ic es relev ant to G rid s

� OGSI came about because we started trying to 

def ine Gl obus T ool k it®  f unctional ity using 

W SD L ,  and f ound th ere were common,  base 

beh av iors th at I wanted to def ine once and 

reuse in al l  of  our serv ices.

� B ut th ere is noth ing G rid  spec ific  about O G S I !

� P erh aps it sh ould  h av e been better named :

WS- UsefulInterfacesToBuildAnInterestingClassOfWebServices
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Open Grid Services
A rch it ect u re ( OGSA )

� A standard substrate: the Grid service

� OGSI = Open Grid Service Infrastructure

� W eb  services interfaces and b eh avio rs th at 

address k ey  distrib uted sy stem  issues

� …  sup p o rts standard service sp ecif icatio ns

� R eso urce m g t,  db m s,  w o rk fl o w ,  security ,  …

� T arg et o f current &  pl anned GGF  effo rts

� OGSA  w g defines “ OGSA  co m pl iance”

� …  and arbitrary  ap p l icatio n- sp ecif ic services 

based o n these &  o ther def initio ns
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“Web Services”

� For OGSI, Web Services = WSDL

� OGSI is defined in terms of WSDL p ortT y p es,  

messa g es,  a nd X M L Sc h ema  ty p es

� OGSI is l a rg el y  sil ent on WSDL b inding  a nd serv ic e

� SOA P  is im p ort a n t  in sof a r a s it  d ef in es a  

st a n d a rd , in t er-op era bl e bin d in g  u n d er WSDL.  

B u t  OGSI is sil en t  on  t h is.

� Ditto for WS-Sec u rity ,  etc .

� U DDI is reg ist ry  f u n ct ion  t h a t  cou l d  p ot en t ia l l y  be 

u sed  w it h  OGSI.

� B u t OGSI a l so defines p rimitiv es for b u il ding  

c u stom or doma in-sp ec ific  reg istries
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WSDL

� Web Service Description Language

� X M L-based  l anguage f or:

� Abstractly describing message exchanges 

betw een clients and serv ices

� Types defined using XML Schema

� Message co mpr ising o ne o r  mo r e par t s o f XML Schema 

t ypes/ el ement s

� O per at io n =  input / o ut put  o r  input  o nl y messages

� I nt er face =  named gr o up o f o per at io ns

� Binding the interfaces to concrete protocols

� E . g.  So ap/ ht t p

� It says nothing about what messages are sent
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WSDL Example

<w s d l : d e f i n i t i o n s t a r g e t N a m e s p a c e = “ … ” >

<w s d l : t y p e s >

<s c h e m a >

<x s d : e l e m e n t n a m e = “ f o o I n p u t ”  … / >

<x s d : e l e m e n t n a m e = “ f o o O u t p u t ”  … / >

</ s c h e m a >

</ w s d l : t y p e s >

<w s d l : m e s s a g e n a m e = “ f o o I n p u t M e s s a g e ” >

<p a r t  n a m e = “ p a r a m e t e r s ”  e l e m e n t = “ f o o I n p u t ” / >

</ w s d l : m e s s a g e >

<w s d l : m e s s a g e n a m e = “ f o o O u t p u t M e s s a g e ” >

<p a r t  n a m e = “ p a r a m e t e r s ”  e l e m e n t = “ f o o O u t p u t ” / >

</ w s d l : m e s s a g e >

<w s d l : p o r t T y p e n a m e = “ f o o I n t e r f a c e ” >

<w s d l : o p e r a t i o n n a m e = “ f o o ” >

<i n p u t  m e s s a g e = “ f o o I n p u t ” / >

<o u t p u t  m e s s a g e  =  “ f o o O u t p u t ” / >

</ w s d l : o p e r a t i o n >

</ w s d l : p o r t T y p e >

</ w s d l : d e f i n i t i o n s >
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OGSI Specification

� Defines WSDL conventions and extensions

� For describing and naming services

� W ork ing w it h  W 3 C  W S D L  w ork ing grou p  t o 

drive O G S I  ex t ensions int o W S D L  1 . 2

� Defines fu ndam ental  inter faces ( u sing  

extended WSDL)  and b eh avior s th at define a 

G r id Ser vice

� A  u nif y ing f ramew ork  f or int erop erabil it y  &  

est abl ish ment  of  t ot al  sy st em p rop ert ies

� h ttp : / / w w w . g g f. or g / og si-w g
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Open Grid Services Infrastructure

Implementation

Service

d a t a

el em en t

Other standard interfaces:

facto ry ,

no tificatio n,

co l l ectio ns

Hosting environment/runtime
( “ C ” ,  J 2 E E ,  . N E T ,  … )

Service

d a t a

el em en t

Service

d a t a

el em en t

GridService

( req u ired)

Data

ac c e s s

L i f e ti m e  m an ag e m e n t

• E x p l i c i t d e s tr u c ti o n

• S o f t-s tate  l i f e ti m e

I n tr o s p e c ti o n :

• W h at p o r t ty p e s ?

• W h at p o l i c y ?

• W h at s tate ?

Client

G r i d  S e r v i c e

H an d l e

G r i d  S e r v i c e

R e f e r e n c e

handle

r es o lu t i o n
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GWSDL

� OGSI requires interface extension/composition

� W e w ork ed  w ith in W 3 C  W SD L  w ork ing  g roup 

to d efine stand ard  interface extension in 

W SD L  1 . 2  th at meets OGSI requirements

� B ut coul d  not w ait for W SD L  1 . 2

� So d efined  g w sd l : portT y pe th at extend s W SD L  

1 . 1  portT y pe w ith :

� WSDL 1.2 p o r t T y p e e x t e n s i o n

� WSDL 1.2 o p e n  c o n t e n t  m o d e l

� D efine GW SD L  � W SD L  1 . 1  &  1 . 2  mapping s
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GWSDL Example

<w s d l : d e f i n i t i o n s >
<w s d l : t y p e s > … </ w s d l : t y p e s >
<w s d l : m e s s a g e > … </ w s d l : m e s s a g e >
…
<gwsdl:portType n a m e = “ f o o ”

ex ten ds= “ n s:b a r ogsi :G ri dS erv i c e” >

<w s d l : o p e r a t i o n n a m e = “ o p 1 ” > … </ w s d l : o p e r a t i o n >
<w s d l : o p e r a t i o n n a m e = “ o p 2 ” > … </ w s d l : o p e r a t i o n >

< ogsi :serv i c eD a ta …  / >

</ g w s d l : p o r t T y p e >
…

</ w s d l : d e f i n i t i o n s >
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Fundamental

I nter f ac es  &  B eh av i o r s

� OGSI defines basic patterns of interaction, 

w h ich  can be com bined w ith  each  oth er and 

w ith  cu stom  patterns in a m y riad of w ay s

� OGSI Specification focu ses on:

� Atomic, comp os a b l e p a tte r n s  in  th e  f or m of  

p or tT y p e s / in te r f a ce s

� Define operations & associated service data elements

� A model for how these are composed

� C ompatib le w ith  W S DL  1 . 2

� Complete service descriptions are left to 

oth er g rou ps th at are defining  real services
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OGSI: Standard Web Services 

Interf aces &  B eh avio rs

� Naming and bindings (basis for virtualization)

� Every service instance has a u niq u e nam e,  f ro m  w hich 

can d isco ver su p p o rted  b ind ing s

� L ife c y c le  (basis for fault re silie nt state  manage me nt)

� S ervice instances created  b y f acto ries

� D estro yed  ex p l icitl y o r via so f t state

� I nformation mode l (basis for monitoring &  disc ove ry )

� S ervice d ata ( attrib u tes)  asso ciated  w ith G S  instances

� O p eratio ns f o r q u erying and  setting this inf o

� A synchro no u s no tif icatio n o f  chang es to  service d ate

� S e rvic e  G roup s (basis for re gistrie s &  c olle c tive  svc s)

� G ro u p  m em b ership  ru l es &  m em b ership  m anag em ent

� B ase  F ault ty p e
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OGSI Service Data

� Attributes: Publicly visible state of the service

� W an t to brin g  full p ow er of X M L  to attributes

� getXXX/setXXX i s to o  l i m i ti n g

� How to get/set multiple?

� W a n t r ic h er  q uer ies a c r oss a ttr ib utes ( e. g.  j oin ) .

� Use XML Schema, XP at h, XQ u er y , XSLT , et c.

� O G SI  ser v i ce d at a:

� A ttr ib utes d ef in ed  usin g X M L  S c h ema

� A ttr ib utes c omb in ed  in to a  sin gle ( logic a l)  d oc umen t with in  

th e ser v ic e

� R ic h  pull/push /set oper a tion s a ga in st ser v ic e d a ta  d oc umen t

� Should declare attributes in WSDL interface



CERN, 26 Aug 2003 F ut ur e  o f  G r i d  a n d  G l o b us 28

Example:
F i le T r an s f er  S er v i c e

Performance

Pol i cy      

F au l t s      

service

d a t a

el em en t s

Pend i ng

Grid

S e rv ic e

N o t f ’ n

S o u rc e

F il e

T ra n s f e r

P o l ic y

Internal

S tate

Q u ery  & / or
s u b s cri b e

t o s erv i ce d at a

in t erf a ces

C l ie n t C l ie n t C l ie n t

F au l t
M oni t or

Perf.
M oni t or

R eq u es t  and  manag e fi l e t rans fer op erat i ons

Data transfer operations
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Globus T oolk i t ®  v 3 . 0

� All of the GT v2.4 services and clients

� C om p lete J ava im p lem entation of O GS I  v1 .0

� Rich, container-b as ed  im p l em entation

� B u il t on A p ache A x is

� Glob u s “ p rop rietary ”  services b u ilt on O GS I :

� M anag ed  J ob s  ( ak in to G T 2  G RA M )

� Rel iab l e F il e T rans f er ( RF T )

� I nd ex  S erv ices  ( ak in to G T 2  G I I S )

� S om e services not y et O GS I -fied:

� G rid F T P , Rep l ica L ocation S erv ices  ( RL S )
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OGSI Implementations

� Globus T oolk i t  v e r si on  3 . 0  ( J a v a ,  C  c li e n t )

� U  V i r g i n i a  O GS I . N E T  ( . N E T )

� L B N L  p y Globus ( P y t h on )

� U  E d i n bur g h  ( . N E T )

� U  M a n c h e st e r  ( P E R L )

� F uj i t su U n i c or e ( J a v a )
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Overview

� Where we are today

� S tan dards  l an ds c ap e &  G l ob u s T ool k i t p l an s

� Introduction

� P l um b ing

� A g re e m e nts

� M a na g e m e nt

� C ore  S e rv ice s

� W ork f l ow

� S um m a ry

� T ran s i ti on i n g  f rom  G T 2  to G T 3
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Grids and Open Standards
In
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Time

Custom
solutions

Open Grid
Services Arch

GGF: OGSI, …
(+ OASIS, W3C)

Multiple implementations,
including Globus Toolkit

Web services

Globus Toolkit

Defacto standards
GGF: GridFTP, GSI

X.509,
LDAP,
FTP, …

App-specific
Services
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OGSA
Op e n  Gr i d  Se r v i c e s  Architecture

� OGSA refers to the collection of 

sp ecifica tions tha t tog ether d efine a  

com p lete a rchitectu re

� GGF  OGSA W G is d efining  OGSA

� Services must be OGSI-co mp l ia n t

� C o o rd in a tio n  g ro up :  Sp ecif ica tio n s f o r th e 

services w il l  co me f ro m o th er w o rk in g  g ro up

� W il l  d ef in e req uiremen ts,  sco p e a ctivities,  …

� T h is ef f o rt is j ust ra mp in g  up

GWD-R (draft-ggf-ogsa-platform-3) Editors:
Open Grid Services Architecture Platform I. Foster, Argonne & U.Chicago
http://www.ggf.org/ogsa-wg D. Gannon, Indiana U.
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Why Standards Matter

� Ubiquitous adoption demands open, 

standar d pr otoc ol s 

� Standard protocols enable interoperability

� A v oi d produ ct/ v endor lock -i n

� E nables i nnov ati on/ com peti ti on on end poi nts

� F ur th er  aided by  open, standar d A P I s

� Standard A P I s enable portability

� A llow  i m plem entati ons to port to di f f erent 

v endor platf orm s

� I nter net and W eb as ex empl ar s
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Relevant
S tand ar d s  O r g ani z ati o ns

� GGF: Grid services: OGSI/A, WS-Ag reem en t

� W3 C : Web  services: WSD L , SOAP

� OASIS: Web  services secu rit y , WSD M , SAM L

� IE T F: In t ern et  p ro t o co l s a n d secu rit y

� P ro j ect  L ib ert y  Al l ia n ce: Iden t it y  f edera t io n

� D M T F: C o m m o n  In f o rm a t io n  M o del  ( C IM )
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Intellectual Property issues

� Ubiquitous adoption is likely only to 

h appen if  I P  is lic ensed r oyalty f r ee ( R F )

� Core specifications must be RF

� H ig h er l ev el  serv ice specifications may  be 

RA N D  ( Reasonabl e and  N on-D iscriminatory )  

or ev en proprietary

� O G S I  auth or s h av e m ade R F  c om m itm ent

� M any  of th e k ey  I B M / M icrosoft W S -*  specs 

are not ( currentl y )  RF,  th oug h  I B M / M S  h as 

stated  intent to d o so w ith  some

� B ut W S -S ecurity  is RF,  so h opeful l y …
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Globus Toolkit and Standards

� GT implements open standards as they emerge

� GT 2 . x

� X.509 (Proxy) C e rt s ,  G ri d F T P,  L D A P,  G S S -A PI

� GT 3 . 0  ( J u ne 2 0 0 3 )

� G T 2  +  W S D L ,  S O A P,  O G S I ,  W S -S e c u ri t y,  e t c .

� GT 3 . 2  ( 1 Q 2 0 0 4 )

� M a i n t e n a n c e  re l e a s e  +  n e w  G ri d F T P c od e

� GT 3 . x  ( 3 - 4 Q 2 0 0 4 )

� F i rs t  i m p l e m e n t a t i on  of  m a n y of  t h e  s t a n d a rd s  

t o b e  d i s c u s s e d  n e xt …



Plumbing
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WSDL

� WSDL 1.1 is a W3C “tech note”

� Lesson: “standard” = result, not process

� B ut process can af f ect resulti ng  adopti on

� WSDL 1.2  ( 2 .0 )  is in p r og r ess in W3C

� C lean up, clear up am b i g ui ti es, etc.

� T arg et S O A P  1 . 2  ( standardi z ed S O A P )

� A dd i nterf ace i nh eri tance +  open content

� OGSI requirements & people were critical to these additions

� Unsure of completion date

� Original target: Fall 2002, Now: end of 2003
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OGSI

� OGSI 1.0 completed in GGF in July 2003

� Sta nda r d inter f a ces  f or  common pa tter ns

� Naming, lifetime, inspection, grouping, etc.  

� GW SD L  =  W SD L  1.1 +  W SD L  1.2 inter f a ce 

ex tens ion +  open content

� D raft spec for G W S D L  � W S D L  1 .1  mapping

� G W S D L  � W S D L  1 .2  ex pected

� Sta r t OGSI v 2 in 2004  ( per h a ps  s plit it up)

� B uild  on W S D L  1 .2  and  oth er emerging specs

� 1 2 -2 4  month  process
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Transactions & Contexts

� WS- C o o r d i n a t i o n  &  WS- T r a n s a c t i o n

� IBM/MS (not in standards org)

� WS- C A F  ( C o o r d i n a t e d  A p p l i c a t i o n  F r a m e w o r k )

� Su n/O rac l e /A rj u na/F u j itsu  (not in standards org)

� W S-C T X  (C onte x t)

� W S-C F  (C oordination F ram e w ork )

� W S-T X M (T ransac tion Manage m e nt)

� B o t h  t a k e  a  “ c o n t e x t u a l i z a t i o n ”  a p p r o a c h

� C onte x t (id) th re ade d th rou gh  SO A P  h e ade r

� O G SI f or c onte x t c re ation,  nam ing &  l if e c y c l e ? ? ?
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State in a 

Ser v ic e O r iented  A r c h itec tu r e

� Don’t confuse:

� Stateful/ les s  c o n n ec ti o n

� Web Services Architecture (WSA) requires stateless 

connections

� Stateful/ les s  i n ter ac ti o n

� Stateful s er v i c es

� Two complimentary patterns to managing 

state,  b oth  v alid  with in W S A  &  W S D L :

� E n c ap s ulati o n  i n to  a s er v i c e ( O G SI )

� C o n tex tuali z ati o n  ( W S-T r an s ac ti o n ,  W S C A F )
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WS- A d d r e s s i n g

� IBM/MS (not in standards org)

� E ndp oint R e f e re nc e

� To convey information about a Web services 

end p oint

� Address, reference properties, WSDL interfaces, WSDL 

serv ice, pol icy

� Message Information Headers

� SOAP header for flowing endpoint reference 

with a m es s age

� C ou l d b e u sefu l  in fu tu re for O G S I G S R
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Security Standards

� Many core security standards are from IETF

� X.509, Kerberos, etc.

� X.509 P rox y  C erti f i ca tes ( R F C  soon  h op ef u l l y )

� Used by Globus Toolkit GSI

� OASIS appears to be leader in Web services 

secu rity  standards

� WS-Se c u r i t y :  SO A P  m e s s a g e  s e c u r i t y

� SA M L :  s i g n e d  a s s e r t i o n s  u s i n g  X M L

� X A C M L :  a c c e s s  c o n t r o l  l i s t s  u s i n g  X M L

� G G F  OG SA Secu rity  WG  evalu ating  secu rity  

specif ications f or applicability  to OG SA
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IBM/Microsoft
W S  S e cu rity  A rch ite ctu re

� Large set of specifications for doing Web 

serv ices secu rity ,  m ost of w h ich  sh ou l d be 

appropriate for O G S A

� A nnou nced A pril  2 0 0 2

� I nitial  spec in J u l y  2 0 0 2  ( WS -S ecu rity )

� Submitted to OASIS

� N ew  crops of specs arriv e periodical l y

� W S-P ol ic y * ,  W S-T r us t,  W S-F eder a tion ,  etc .

� B ut…  N ot y et in  a n y  s ta n da r ds  or g a n iz a tion
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WS Security
C urren t/ P ro p o s ed  WSS- s p ecs  

proposedproposedSOAP FoundationSOAP Foundation

W SW S-- Se c ur itySe c ur ity

WSWS-- P o l i c yP o l i c y WSWS-- T r u s tT r u s t WSWS-- P r i v a c yP r i v a c y

WSWS-- Se c u r eSe c u r e

C o n v e r s a t i o nC o n v e r s a t i o n
WSWS-- F e d e r a t i o nF e d e r a t i o n WSWS-- A u t h o r i z a t i o nA u t h o r i z a t i o n

In progressIn progress

promisedpromised
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OASIS SAML & XACML

� SAML: Security Assertion Markup Language

� Good for asserting properties such as group 

m em b ership,  etc

� X AC ML: eX tensib l e Access C ontrol  Markup 

Language

� F or defining access control  pol icies

� T h ese are gaining consid erab l e m om entum ,  

b ut W S-P ol icy*  l eav es th ese in q uestion
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Project Liberty Alliance

� V1.x specifications for identity federation

� Allows cross-org a n i z a t i on  i d e n t i f i ca t i on

� P ri v a cy  p re se rv i n g  m od e l

� B ased on S A M L
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Accounting & Billing

� A couple GGF activities, but their traction 

is uncertain

� GGF resource usage record schema

� GGF resource usage p rot ocol

� T his is area that need s w ork



Agreements
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(OGSI- )  W S- A g r e e m e n t

� Recall key criteria of a Grid:

� Coordinates resources that are not subject to 

central iz ed control …

� u s i n g  s t a n d a r d ,  o p e n ,  g e n e r a l - p u r p o s e  

p r o t o c o l s  a n d  i n t e r f a c e s  …

� to del iv er non- triv ial  q ual ities of  serv ice.

� Implies need to express and negotiate 

agreements th at gov ern th e deliv ery  of  

serv ic es to c lients

� Agreement = what will be done, Q oS , billing, 

c omp lianc e monitoring
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WS- A g r e e m e n t  C o n t e n t s

� Standard agreement language

� A composition of a set of terms that govern a 

service’ s b ehavior w ith respect to cl ients

� Agreement l angu age u ses W S -P ol icy  ( cu rrentl y )

� S tand ard  attrib u tes for terms that ex press 

cu rrent state of negotiation

� O ther grou ps d efine specific terms

� Standard agreement nego ti ati o n p r o t o c o l

� E stab l ish,  monitor,  re-negotiate agreement

� E x pressed  u sing O G S I  G W S D L  interfaces

� E ach agreement represented  b y  a service
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WS- A g r e e m e n t  A p p l i c a b i l i t y

� All interesting Web/Grid services interactions 

w ill be governed by  agreem ents!

� WS -Agreem ent ( langu age and interf aces)  

sh ou ld be u sed by  sp ecif ications th at def ine 

dom ain sp ecif ic services

� Data services

� J o b  su b m issio n

� S p ecial iz ed  services

� E tc.



Management
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WSDM / WSMF / CMM

� OASIS Web Services Distributed Management 

( WSDM)  tech nical  co mmittee

� Management using/of Web Services

� H P  submitted  its Web Services Management 

F ramew ork  ( WSMF )  to WSD M in J ul y  2 0 0 3

� WS- E v e n t s :  e v e n t  s c h e m a ,  s u b s c r i p t i o n ,  m e s s a g e  q u e u e s

� WSM F - F o u n d a t i o n :  m a n a g e m e n t  using We b  s e r v i c e s

� WSM :  m a n a g e m e n t  o f We b  s e r v i c e s

� GGF Common Management Model (CMM) WG

� IBM submission overlaps WSMF-Found at ion

� Wor k i ng to b r i ng WS D M &  CMM togeth er
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WSMF- Fo u n d a t i o n

� Defines base constructs of M anag ed O bj ect:

� Identity, references, relationships, states, 

and fau lts

� Defines six  W S DL  interfaces

� M anag edO b j ectIdentity ( req u ired)

� M anag edO b j ectC onfig u ration

� M anag edO b j ectM onitoring

� M anag edO b j ectD iscov ery

� M anag edO b j ectC ontrol

� M anag edob j ectC ollection
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WSMF & OGSI

� WSMF re-d ef i n es  m o s t  o f  O G SI .  E . g . :

� ManagedObject i denti ty  &  r ef s  � G S H ,  G S R

� A ttr i bu tes ,  ev ents  � S er v i ce D ata E l em ents

� C o l l ecti o n � S er v i ceG r o u p

� F au l ts

� G l o b u s a n d  H P  a re w o rk i n g  t o g et h er t o  

re-f a c t o r WSMF-Fo u n d a t i o n  a n d  WS-E v en t s  

s p ec i f i c a t i o n s  t o  ex p l o i t  O G SI  t o  a c h i ev e a  

more powerful expression of a generalized 

W eb  serv ic es framework  for b uilding 

management  int erfac es
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Common Management Model 

� A manageable resource is a Grid service, thus

� Global resource names: Grid service handles

� S t at e dat a modeling  +  access: S D E s

� L if et ime manag ement

� S ervice Group  f or g roup ing  resources

� I nt erf ace def init ion lang uag e: W S D L

� P lus additional schema &  op erations

� S t andard manag eable resource S D E  schema

� I nt erf aces f or ex t ensible lif ecy cle and 

relat ionship  manag ement

⇒ B aseM anageableR esource interf ace
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Base Manageable Port Types

GridService

Locate Relationship LifecycleModel

BaseManageableResource

ServiceGroupHandleResolver

OGSA port types

CRM port types
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LifecycleModel P or t  T yp e:
A  C on t a in er  for  Lifecycle S t a t es

� There may be multiple models, but only 

one f or a g iv en resourc e’ s port type

� E x ample:   G et/ set resourc e’ s lif ec yc le state 

� down, starting, up, stopping, failed

� E ac h  state h as additional info, e. g. ,

� up state:  idle, busy, degraded

Down Starting

UpStopping

Failed
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WSMF & CMM

� Once you re- f a ct or W S M F - F ound a t i on t o us e 

OG S I ,  w h a t  you a re l ef t  w i t h  l ook s  ( i n s cop e 

a nd  concep t  a t  l ea s t )  s i m i l a r t o C M M

� Service lifecycle (state) models

� Service relation sh ip s

� T h es e ef f ort s  s h oul d  b e a b l e t o com e 

t og et h er i nt o a  s i ng l e s t a nd a rd s  ef f ort  t h a t  

m eet s  b ot h  W eb  S erv i ces  &  G ri d  

com m uni t i es  need s

� If th ey b ase on  O G SI  (discu ssion s in  p rocess)
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Event Schema

� A standard schema for representing 

( containing)  ev ents

� Standard ways of representing time 

information,  parties inv ol v ed,  etc .

� P roposal s:

� H P  W S-E v ents inc l u des a simpl e ev ent sc h ema

� I B M  presented ric h er ev ent sc h ema W SD M  f2 f

� T hese shou l d b e ab l e to come together in 

W S D M
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Message Queues

� Aka c h an n e l s ,  aka b u f f e r e d  n o t i f i c at i o n

� O G S I  h as  s i m p l e  n o t i f i c at i o n  m o d e l

� SDE represents visible, typed, changeable 

state/ attribu tes o f  a service

� Ex tensible su bscriptio n to  no tif icatio n o f  

changes o f  SDE ( SDEs nam e =  event so u rce)

� W h at  i s  m i s s i n g ?

� B u f f ering o f  m essages

� Allows richer Q oS ,  p u ll d eliv ery ,  b a t ched  p u sh d eliv ery ,  …

� Hierarchical topic names
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WS- E v e n t s  &  O G SI

� HP’s W S M F  i n c l u d e s W S -E v e n t s

� Non- h i e r a r c h i c a l  e v e nt  s ou r c e  na m e s

� B u f f e r e d  d e l i v e r y  w /  p u s h  &  p u l l

� HP &  G l o b u s r e -f a c t o r i n g  W S -E v e n t s f o r  O G S I

� S D E s a r e  t h e  e v e nt  s ou r c e  na m e s

� E x t e nd i ng  O G S I  s u b s c r i p t i on i nt e r f a c e s  t o 

s u p p or t e d  “ b u f f e r e d  not i f i c a t i on”

� Ho p e f u l l y  t h i s w i l l  c o m e  t o g e t h e r  so o n  w i t h  

I B M  w o r k  o n  h i e r a r c h i c a l  t o p i c  b a se d  a p p r o a c h



Core S ev i c es
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Data Services

� GGF Data Access and Integration S v cs ( DAIS )

� OGSI-c o m p l i a n t  i n t e r f a c e s  t o  a c c e s s  r e l a t i o n a l  

a n d  X M L  d a t a b a s e s

� N e e d s  t o  b e  g e n e r a l i z e d  t o  e n c o m p a s s  o t h e r  

d a t a  s o u r c e s  ( s e e  n e x t  s l i d e … )

� General iz ed DAIS  b ecom es th e f ou ndation f or:

� R e p l i c a t i o n :  D a t a  l o c a t e d  i n  m u l t i p l e  l o c a t i o n s

� F e d e r a t i o n :  C o m p o s i t i o n  o f  m u l t i p l e  s o u r c e s

� P r o v e n a n c e :  H o w  w a s  d a t a  g e n e r a t e d ?



CERN, 26 Aug 2003 F ut ur e  o f  G r i d  a n d  G l o b us 67

“OGSA Data Services”
( F o ster,  T u eck e,  U n g er,  ed s. )

� Describes conceptual model for representing 

all manner of data sources as W eb serv ices

� Database, f i l esy stem s, d ev i c es, p r o g r am s, …

� I n teg r ates W S -A g r eem en t

� Data serv ice is an O G S I -compliant W eb 

serv ice th at implements one or more of base 

data interfaces:

� DataDesc r i p ti o n , DataA c c ess, DataF ac to r y , 

DataM an ag em en t

� T h ese w o u l d  be ex ten d ed  an d  c o m bi n ed  f o r  

sp ec i f i c  d o m ai n s ( i n c l u d i n g  DA I S )
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Job Submission / Service Deployment

� Globus T oolk i t ’ s GR A M / M a n a g e d J ob se r v i c e  

a llow s f or  “ j ob”  subm i ssi on  a n d  m a n a g e m e n t

� This will be standardized in terms of:

� WS- A g r e e m e n t :  B a s e  p r o t o c o l  a n d  l a n g u a g e  f o r  s u b m i s s i o n

� J SD L  ( m a y b e ) :  WS- A g r e e m e n t  t e r m s  f o r  j o b  s u b m i s s i o n

� WSD M :  B a s e  m a n a g e a b i l i t y  i n t e r f a c e s ,  s t a t e s ,  e t c .

� Also add WS-Ag r e e m e n t -b ase d se r v i c e s f or  

adv an c e  r e se r v at i on  an d ac c ou n t  m an ag e m e n t

� More generally, evolve to a standard for 

servi c e dep loym ent

� E . g .  L i n u x  i m ag e ,  ap p  se r v e r ,  se r v i c e s
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Workflow

� Two competing efforts

� OASIS BPEL

� Led by IBM & MS

� W 3 C  W S-C h o r e o g r a p h y

� Led by Sun, etc.

� Both take a similar approach

� XML- b a s e d  p r o g r a m m i n g  l a n g u a g e  f o r  

s p e c i f y i n g  w o r k f l o w s  c o m p r i s i n g  W e b  s e r v i c e s  

i n v o c a t i o n s

� T h r e a d  c o n t e x t s  t h r o u g h  a  s e r i e s  o f  i n v o c a t i o n s

� W hat chan g es are n eed ed  f or O G S I ?
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Standards Summary

� Standards are critical to Grid success

� Grid and W eb  Serv ices are m erg ing

� Grid is an aggressive use case of Web Services

� W eb  Serv ices standards landscap e is in g reat 

f lux ,  and O GSI  w ill need to ev olv e w ith  it

� Grid Serv ices standards landscap e h eating  up

� W 3 C ,  O A SI S,  GGF  are k ey  standards org s

� U ncertain status of  security  &  p olicy  standards 

continues to b e a b ig  source of  concern

� O p en source sof tw are im p ortant f or adop tion
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Overview

� Where we are today

� S tan dards  l an ds c ap e &  G l ob u s T ool k i t p l an s

� T ran s i ti on i n g  f rom  G T 2  to G T 3

� GRAM

� MD S

� Gr i d F T P

� Re l i a b l e  F i l e  T r a n s f e r  ( RF T )

� Re p l i c a  L o c a t i o n  S e r v i c e  ( RL S )
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Transition Message

� Do it incrementally!!!

� GT3 combines:

� All of the services that you are familiar with from GT2

� Additional OGSI- c om p liant s e r v ic e s

� Som e  ar e  ne w  ( e . g .  R F T )

� Som e  ar e  s u p e r s e ts  of  GT 2  f u nc tionality  ( e . g .  

M anag e dJ ob )

� Eventually all of the GT2 functionality will 

b e cover ed  in O GS I -com p liant s er vices

� Star t te s ting  th e m  as  th e y  ar r iv e ,  and m ig r ate  w h e n 

th e y  m e e t y ou r  ne e ds

� OGSI s e r v ic e s  is  w h e r e  m os t ne w  f u nc tionality  w ill 

ap p e ar
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GT 3.2

� Targeted for 1Q2004

� C on tai n s :

� Bug fixes and performance improvements

� N ew  G ridF T P code ( cl ient &  server)

� Not wu- f t p d b a s e d

� Message:

� Start developing and testing now so that 

any  prob lem s y ou  ru n into c an b e f ix ed and 

delivered in 3 . 2

� P rodu c tion rollou t on 3 . 2
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GRAM

� GT 3.0 includes OGSI-co m p lia nt  

M a na g edJ o b ser v ice

� Uses same backend submission scripts as 

G T 2 -compatibl e serv ices ( j ob manag er)

� F unctional ity  is al most identical

� S til l  w orking  on improv ing  scal abil ity  and 

perf ormance ( 3 . 2 )

� W o r k ing  o n st a nda r ds no w  t h a t  w ill r ep la ce 

M a na g eJ o b a nd a dd new  f unct io na lit y  ( e.g . 

a dv a nce r eser v a t io ns)
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Monitoring & Discovery
S ystem  ( MDS )

� Conceptually identical to GT2 MDS

� B ut f actor ing  and capab ilities  h av e 

ch ang ed cons ider ab ly w ith  O GSI

� No longer a separate GRIS server – now  

every  O GSI servi c e i s i ts ow n GRIS,  th rou gh  

servi c e d ata

� Ind ex  servi c e ( li k e GIIS)  sti ll avai lab le,  b u t 

w i th  X path q u ery  su pport

� W or k ing  on r ich er  q ueuing ,  log g ing ,  and 

ar ch iv ing  s uppor t f or  f utur e r eleas es
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GridFTP

� GT 3.0 is same as 2.4 (not OGSI-

c omp l iant) ,  j u st w ith  some b u g  f ix es

� GT 3.2 w il l  c ontain new  Gr id F TP

� Built from scratch (no more w u-ftp d )

� W ill g row  to includ e strip ed  serv er in 3 . 4

� GGF  D A IS w or k ing  g r ou p  w il l  p r ob ab l y  

inc l u d e f il esy stem d ata ser v ic es

� “ O G S A  D ata S erv ices”  p ap er lay s the 

found ation

� F ilesy stem interface sp ecs w ill b e coming
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Reliable File Transfer (RFT)

� New OGSI-c o m p l i a n t  s er v i c e i n  GT  3 . 0

� Accepts requests from clients to manage a 

th ird  party  transfer b etw een tw o G rid F T P

serv ers

� T h i s  i s  p r o b a b l y  t h e m o s t  n a t u r a l  p l a c e t o  

s t a r t  wi t h  OGSI-c o m p l i a n t  GT 3  s er v i c es

� W i l l  ev o l v e t o  s u p p o r t  D A IS f i l es y s t em s

wh en  a v a i l a b l e
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Replica Location Service (RLS)

� Not OGSI-c om p l i a n t i n  3 . 0

� W or k i n g  on  OGSI-c om p l i a n t s e r v i c e s  w i th  

R L S c a p a b i l i ti e s ,  f or  f u tu r e  GT  3 . x

� Exploits “OGSA Data Services”
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Conclusion

� OGSI v1.0 is done, and ready for use today

� Gl ob us T ool k it future is intim atel y tied to 

th e evol ution of W eb  servic es and oth er 

Grid standards

� T h ere is a l ot of standards ac tivity, b ut th e 

12 -18  m onth  p ic ture is starting  to c l arify

� T ransition from  GT 2  � GT 3  sh oul d b e 

inc rem ental


