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Motivations
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o The organisationa] structure of enterprises
1S changing

1

o |ncrement of outsourced activity
o

o I"'rom monolithic to collaborative structures
that tend to reduce their size
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o [" ach oneis assignc—:&
the task it is best at

o Asehc»-organising
system of dcsign and

Proéuction
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Background
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o

}Busmess Par‘mers are movmg From the

roles of 5uppliers manu?acturcrs and

customers to thc role omc collaborators

o |n this environment, the choice of the best

business Partners is critical
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(soals
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o Design a selection and coordination
process among multiple partners so that:

° jtis casy to automate

° it meets Particular Pro&uction
requirements

° it oPtimises Procjuction costs
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Makc~or~5ug~or~Co”aboratc

T i L PIeage — E S T

o Mixed Multiunit Combinatorial Auctions

MMUCA)

o Automatica”g selects the best Makc~or~5uy~

or-(_ollaborate decisions
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(Dverview

o Bid&ing Language (]JCA] O7>

o \Winner Determination FProblem

(1) Definition (JC A 07)

M M U CA (Z) SOlvers
o Petri-Nets based (AAMAS O7>

o Direct ]nteger Frogramming (]JCAI O7>

. Connecte& Component ]nteger

\ Program (AAMAS 08)

E_m[:)irical I~ valuation (]JA 08)
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Mixed Multi-unit (_ombinatorial Auctions
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o An extension of (_ombinatorial Auctions that Proviées:

o A formal language to express Preferences over
operations across the supplg chain

o A formalisation of the oPtimisation Problem that
selects:

(1) T he best business partners
A feasible sequence of operations

Automatica”g selects the best
Make~or~bu3~or~Co”aboratc—: decisions
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DACKGROUND

Mixed Multi-unit (Combinatorial Auctions
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A‘comic 5 d and Supplg Cham Operation
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B ddmg Languagc

A }D CJCJCF can CXPFCSS PFCFC[’CHCCS over

bundles of SCOS (Atomic 15 CD

o A bidder can submit combinations of

Atomic PBids (e.g. XOK, OR)
Thcorem XOR IS cxPrcsswc enough

to rc!:)rescnt any valuation
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DACKGROUND

MMUCA WDI>
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Hy

o itisfeasible

° it maximises the auctioneer’s
revenue
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Comparing solvers for MMUCA
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o | hesearch space associated to D] is big

B This affects the comPutational Per{:ormance of

DIP

Can we reduce the associated search sPace?
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Solution sequence:
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Recjucfng the search space
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(_an we avoid consi&ering re~orderings

of the solution scquencc?

Indeed: Assume that the auctioneer
doesn’t care about the or&ering of a
solution sequence as long as enough

goo&s are available for every S0

the sequence
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How to remove some sequences
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° 1iach solution to the MMUCA \/\/I)f> can

be reordered into a solution that complies with

agiven | FMIPLATE

o T his template is built consi&ering the
&ependencg relationships among, S
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2 TH]iOR]iM “cach solution to the

MMUOC AWDF can be reordered into
an cquiva]ent solition thaf?ulms t}'ixc

so]ution tc—:m!:) e

° ]16 we reduce the search space to the
sequences Fulﬁ“ing the solution
tcmplatc we do not to lose any
solutions

46



Whe 1mProved Solver -

&

The solution template

Comparing DIP SdcC

R

g8t A" AN e v,

e e ﬁ,ﬁwﬂwmmw

Thc hypothesis bchm& D]F s that a
e ?:Fa)n hold any position within the

solution sequence

5x6 =30

Fositions i 2 b, 4 5 6
e @S O (O | SC O |56k
BSOSO - 5CO) | SCOr | SEO:
Témplate SRRSO, [ 5C 0 [ SC0 | SCO:
SR O | OO | SCOs | SCOs
SR eSO | OC O | SCO+ | SCO-

47




P—h mpo ed Holve

e A

Th solution tmplt

Comparing DIF SdcC

R

ol P o ﬁlﬂ*ﬂ'wm

O s 27 8 et P e B el

o | he hypothesis bclwm& C CJ|F is that a
SHCe () ?:gn hold onlq the positions allowed

by the template ﬁ
[ — i 2 % 4 5 6
S6C 500 | SCO: 1 HE0:
Template EESHEMEIBESIC (DS SC (1S5 () | HCO5{ SCOs
S S0 ()| SO OE 0,

48




Whe improved Solver-C C T ||Conlusions |

Com!:)armg solvers

L > S R IR T et P ot PR P e I cpe PWEE e e

SOLVER  [TOPOLOGY| — 4Recser

Petri-Nets Dased ACYCLIC OWMN)

Direct ]nteger Frogram ANY O<N2>

Cormecteci Component 2
]ntcgcr Frogram (CC]F) ANY OO( 5CC>

N: overall number of Supplg Chain Operations




Outline

Motivation
Background (MMUCA)
Limitations of WD solvers for MMUCA

The Improved Solver

s

Empirical evaluation

\.

Future work

o0



mpirical E_valuation
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T%e scalabilitg of an IF impiementation of
MMUCA is atfected bg the size of the

largc—:st connecte& components

thn there is a “natural” Hlow in the supplg
chain, CC]F scales réasonably well wrt number

of transformations and gooés
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Future \/\/ork
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o ]ncorporatc time

° time to Pchorm ol:)erations

° time to finish before a deadline
o |ncorporate uncertainty

o bidders may fail

© maximise the cxpccteé value
o Studg connections to Flanning
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