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Layered Architecture (1/3)

� Service Layer

� Domain-s p e c if ic
� F ac t or ie s
� I ns t anc e  s t at e s
� H os t e d  b y  p r ov id e r
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Consumer Provider

create()

foo()
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Layered Architecture (2/3)

� Service Layer
� Policy

� Pa r t  o f  p r o v i d e r

� Af f e c t s  c o m p l e x  s e r v i c e  b e h a v i o r
� D om a in -s p e cif ic
� F a ct or ie s
� I n s t a n ce  s t a t e s
� H os t e d  b y p r ov id e r
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Consumer Provider

create()

foo()
Application Instance

Factory
Policy

Layered Architecture (3/3)
� Agreement Layer

� Externalized policy
� F or m anag ing  s erv ice prov iders
� F ederation

� S erv i c e Layer
� P olicy

� Pa r t  o f  p r o v i d e r

� Af f e c t s  c o m p l e x  s e r v i c e  b e h a v i o r
� D om ain-s pecif ic
� F actories
� I ns tance s tates
� H os ted b y prov ider

Manager

create()
Factory Agreement

Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

inspect()
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Simple Job Example (1/4)

Factory
Policy

Host

ManagerSubmitter



GRAAP-W G,  GGF 1 0 ,  B e r l i n W S -Ag r e e m e n t  O v e r v i e w 6

Simple Job Example (2/4)
� Submitter calls 

create
� Job Agreement

Factory
Policycreate()

Host

ManagerSubmitter

Job Agreement

Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.
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Simple Job Example (3/4)
� Submitter calls 

create
� Job Agreement

� I n sp ectio n  an d  
mo n ito rin g
� Job s ta tesFactory

Policycreate()

inspect()

Job Agreement

Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

Host

ManagerSubmitter
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Simple Job Example (4/4)
� Submitter calls 

create
� Job Agreement

� I n sp ectio n  an d  
mo n ito rin g
� Job s ta tes

� E x ecutio n
� As  s c h ed u l ed

Computation

Factory
Policycreate()

inspect()

Job Agreement

Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

Host

ManagerSubmitter
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Advance Reservation (1/4)

Policy

Host

ManagerSubmitter

Factory

Factory
Job

Resv
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Advance Reservation (2/4)
� Submitter create

� Advance r es v.

� Schedule
� R es o ur ce r eq s .

Policy

Reservation
Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

create()

Host

ManagerSubmitter

Factory

Factory
Job

Resv
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Advance Reservation (3/4)
� Submitter create

� Advance r es v.

� Schedule
� R es o ur ce r eq s .

� Submitter create
� J o b

� P r o g r a m  det a i ls

� R ef er en ce r es v .

Policycreate()

Job Agreement
Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

Reservation
Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

create()

Host

ManagerSubmitter

Factory

Factory
Job

Resv
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Advance Reservation (4/4)
� Submitter create

� Advance r es v.

� Schedule
� R es o ur ce r eq s .

� Submitter create
� J o b

� P r o g r a m  det a i ls

� R ef er en ce r es v .
� E x ecutio n

� As  p er  ag r eem ent s
Computation

Policycreate()

Job Agreement
Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

Reservation
Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

create()

Host

ManagerSubmitter

Factory

Factory
Job

Resv
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Adding Negotiation (1/2)

� Agreement Layer
� Externalized policy
� F or m anag ing  s erv ice prov iders
� F ederation

� S erv i c e Layer
� P olicy

� Af f e c t s  s e r v i c e
� D om ain-s pecif ic

Application Instance

Factory
Policycreate()

foo()

create()
Agreement

Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

inspect()

Factory

Consumer Provider

Manager
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Adding Negotiation (2/2)
� Negotiation Layer

� For managing A gre e me nt s
� C omp l e x  d ial ogu e s
� C oord inat ion

� A greem ent Layer
� E x t e rnal iz e d  p ol ic y
� For managing s e rv ic e  p rov id e rs
� Fe d e rat ion

� S erv ic e Layer
� P ol ic y

� Af f e c t s  s e r v i c e
� D omain-s p e c if ic

Application Instance

Factory
Policycreate()

foo()

create()
Agreement

Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

inspect()

Factory

Consumer Provider

Manager

Negotiation
Ops:
terminate(limits)
negotiate(...)
...
SDEs:

Terms RelatedStatus
Agrmts.

Factory
create()

negotiate()

Negotiator
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WS-A g r e e m e n t  i n  o n e  Sl i d e
� Services are domain-s p ec if ic  int erac t ions  

b et w een p rov iders  and c ons u mers .
� A g reem en t  c h arac t eriz es  t h e ob l ig at ions  of  

t h e p rov iders  and c ons u mers :
� A “c o n t r a c t ” o f  e x p e c t e d  p e r f o r m a n c e ,  
l i f e t i m e ,  p r e c o n d i t i o n s ,  a n d  p a y m e n t  terms.

� Ag r e e m e n t s  o n l y  m a t t e r  w h e n  o b serv ed .
� N eg o t ia t io n is  an op t ional  dial og u e t o 

es t ab l is h  an A g reement .
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Negotiation is Optional
� The process of establishing an Agreement 

is negotiation.
� Simple Agreement factory
� O u r N egotiation mod el
� 3rd party negotiation mod el

� O u r proposed  negotiation mod el is optional
� W e u s e it as  a proper nou n:  Negotiation or 
w s ag: Negotiation
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Implicit Service Models
� Explicit Management

� Negotiation

� S i g n a l i n g

� C o o r d i n a t i o n
� A gr eem ent s tate

� D o m a i n -s p e c i f i c
� O b l i g a t i o n s

� D e l i v e r y

� e t c .
� I mplicit S er v ice

� D om ain b eh av ior s
� L egac y  m od el s
� O u t-of -m od el
� L ar ge-s c al e s tr eam s

create()
Agreement

Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

inspect()

Factory

Manager

Policy

Negotiation
Ops:
terminate(limits)
negotiate(...)
...
SDEs:

Terms RelatedStatus
Agrmts.

Factory
create()

negotiate()

Negotiator
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Composing Interfaces
� Agreement composes with services

� Arbitrary domain-s p e c if ic  s e rv ic e  mode l s
� “F ac tory” p atte rns …

� N egotia tion composes with Agreement
� V a riou s composition styles ma k e sense

� S tre ng th  of  l ink ag e  be tw e e n inte rf ac e  l aye rs
� C omp l e x ity of  l aye re d l if e c yc l e  mode l
� M ain ap p roac h e s  e x amine d ne x t…
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Merging Agreement/Negotiation
� Composed Model

� Merged Factory for 
A greem en t an d 
N egoti ati on

� S i m p l e an d com p l ex  
di al ogu es

� T o create/ adj u s t 
term s  of s erv i ce

� A dd to ex i s ti n g 
s erv i ce m odel s

� ( L eg a c y )  S er v i c e
� R em ai n s  n eu tral  to 
A greem en t m odel

Application Instance

Factory
Policycreate()

foo()

Consumer Provider

create()
Agreement

Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

inspect()

Factory

Negotiation
Ops:
terminate(limits)
negotiate(...)
...
SDEs:

Terms RelatedStatus
Agrmts.

negotiate()

Manager

Negotiator
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Examples
� Existing service domain with factories etc.

� Network transports (TCP/IP socket)
� L eg acy  j ob  sy stem
� W eb  serv er

� M erged A greement+ N egotiation L ay er
� Term s of  serv i ce f or cu rrent or f u tu re 
serv i ces

� Transport Q oS
� J ob  re sponse  ti m e s,  nod e  av ai l ab i l i ty
� W e b  se rv e r q u e ry  pe rf orm anc e
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Merging Service/Agreement
� Negotiation mixes in

� To adjust terms of serv i c e
� F or c omp l ex  di al og ues

� A l ter nate C omp osition
� M erg ed F ac tory  for serv i c e an d A g reemen t
� S erv i c e domai n  i s A g reemen t-aw are
� S erv i c e c reati on  i n c l udes Q oS terms
� S i mp l i fi ed l i fec y c l e model

Application Instance

Factory
Policycreate()

foo()

Agreement
Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

inspect()

Consumer Provider

Negotiation
Ops:
terminate(limits)
negotiate(...)
...
SDEs:

Terms RelatedStatus
Agrmts.

Factory
create()

negotiate()

Negotiator

Manager
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Examples
� Merged A greem en t + S erv i c e L a y er

� Batch job agreement
� D atabas e s erv i ce w /  Q oS terms
� D atas et w i th s torage l i f eti me terms

� N ego t i a t i o n  L a y er
� T o ad ju s t ex i s ti ng agreement

� Change Q o S t er m s ,  l i f et i m e,  et c .
� T o es tabl i s h comp l ex  agreements

� M o r e r i c h d i al o gu e t han f ac t o r y  c r eat e( )
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Merging All Models
� Full composition

� Merged Factory for S erv i ce,  A greem en t,  an d N egoti ati on
� S i m p l e an d com p l ex  s cen ari os
� S erv i ce i s  m an agem en t-aw are

� T h r e e  insta nce  la y e r s
� A l w ays  th e s am e

� V a r ious Fa ctor y  mod e ls
� D ep en d on  com p os i ti on

Application Instance

Factory
Policycreate()

foo()

Agreement

Ops:
terminate(limits)
inspect(query)
...
SDEs:

Terms RelatedStatus
Agrmts.

inspect()

Negotiation

Ops:
terminate(limits)
negotiate(...)
...
SDEs:

Terms RelatedStatus
Agrmts.

negotiate()

Consumer Provider

Negotiator

Manager
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Suggested Approach
� WS-A g r e e m e n t  h a s  t w o  i n s t a n c e  t y p e s

� Agreement
� N ego ti a ti o n

� P l u s ,  s e v e r a l  F a c t o r y  i d i o m s
� S i mp l e Agreement a nd  N ego ti a ti o n 
F a c to ri es

� M erged  N ego ti a b l eAgreementF a c to ry
� S u gges ted  ex tens i b i l i ty  ty p es

� For composing with domain-spe cif ic Factorie s
� D o m a i n s  c h o o s e  c o m p o s i t i o n
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Binding to Service
(Suggested Approach continued…)
� Agreem ent describ es binding to serv ice

1. Specific s er v ice( s )  by reference
2 . Ser v ice( s )  t o  be crea t ed a s  per  a g r eem en t ,  o r
3 . Set s  o f ex t er n a l l y -g en er a t ed  s er v ices  b ea r in g  

i d ent i fyi ng  a t t ri bu t es

� Attributes are domain-sp ec if ic
� Serv ice actions m ay  b e triggered b y  either party

� A ct io n s  a r e d o m a in -s pecific
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Claiming Agreements
� Some Agreements are complete

� Described service behaviors/obligations can 
be m et w ithou t f u rther interaction betw een 
negotiating p arties:  ru n a batch j ob

� Some Agreements need  clai mi ng
� P arty  ( or p arties)  not obligated to do 
any thing u nless som e other action occu rs in 
environm ent:  p rioritiz e p ack ets

� C lai mi ng i s a d omai n-speci f i c concept
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Dependent Agreements
� One domain for Agreement is to obligate a 

resp onse to further negotiation
� Agreement is c laimed by  try ing to mak e 

anoth er dep endent agreement
� Job negotiation claims against reservation
� Job sy stem is obligated  to satisf y  
reservation

� M odel rec u rsion u sing meta-agreements…
� C h ains of  agreement eventu ally  terminate 
in bind ing to non-agreement service d omain
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Up Next: the Details
� Agreement offers and result

� Terms
� N eg o t i a b i l i t y  c o n st ra i n t s

� P ort ty p es and op erati ons
� Th e messa g es

� S tate models
� N eg o t i a t i o n  st a t e ( l ea d i n g  t o  o b serv a t i o n )
� O b serv a t i o n  st a t e ( sa t i sf a c t i o n / v i o l a t i o n )


