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LRSP:dcocationp Routingland
Scheduling Problem

A Obijective
i YAYVAYAT S (K Sopdiafing tosts UE SR
associated with facilities and vehicles
A Decisions
I assignmenbf customers tdacilities
I set of vehiclaoutes from facilities tawustomers
I assignmenbf routes tovehicles

A Constraints
I Capacity (facilities and venhicles)
I Time (vehicles)




GraphicakRepresentation of a1ctRSP

Solution
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A Mathematical \Model

Min Z('Ff + Vv Z:th('OZ Z Tipikh

jed heH heH (i,k)eA
s.t. Z Tikh — Z Than — 0 Yie N.he H,
keN keN
ZelhaAkt 6HAMNO GLyGSINI GSR E‘@kl‘a GAzysTiel
Routing and Scheduling Problems: heH keN
a2RSt& YR !'fI2NRAGKYRED yiwKSLIG KDaA a9 < ).
heH; kel
yirh — LY 2ien < 0 Y(i,k) e A.h € H,
Z Yilh — Z Yrin + D; Z Tikh = 0 viel heH,
keN keN kEN
Z Tiwan — LT vp < 0 vh e H,
(i,k)eA
Tikh = 0 Vje J ke N, heH.te J\{j}
Routing ran € 10,1} V(i,k) € A h e H,
Yikh = 0 v(i,k) € A,h € H,

Facility selection t; ¢ {0,1} ¥j < J, and

Vehicle selection 4, ¢ {0,1} Vvhe H.
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LRSP: Black-BoxApproach

Optimization

Procedure

Assignment of Total cost
customers to

locations _
Routing and
Scheduling
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SolutionfRepresentation

Binary (1 = customer assigned to facility):

110121210 .1.1-.1-10]0

f

Customers$ Locations

Discrete (number of facility):

412121111 .1].13

|

Customers
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Sizeoof the Solutlon-Space

A Consider a problem with 5 customers and 2
facilities
A Binary representation
I Number of binary variables =252 = 10
i Number of solutions =%2= 1,024
A Discrete representation
I Number of discrete variables =5
i Number of solutions =2= 32
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Supportingz3PbLdectsionstinthe
Automotive [Industry

Schittekat P. and KSorensero H nn 0 & { dzLJILJ2 NI A y 3
Decisions in the Automotive Industry by Generating Diverse
Solutions to a Larg8cale Locatiow 2 dzG Ay 3 t NRof SYZ
Operations Researchiol. 57, no. 5, pp. 1058067.




ProblemsSetting

A For the distribution of spare parts to car dealers,
many automotive companig®.g., Toyota) use
transport network ofintermediate hubsor
transport platforms, operated by a set of third
party logistics (3Plpartners

A A tactical optimization problem consists of the
selection of 3PL providers and transport
platforms in order to minimize cost and achieve a
desired service level




DeliveryofsSparedarts to Car-Dealer:

Car dealers order spare parts
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Pans are transported (FTL) | Parts are loaded into | Parts are delivered to dealers
|

Parts are loaded
into trucks to transport platforms smaller trucks in milk runs
Automotive company 3PL partners
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ProblemComplexity

A Toyota must determine whether the price
structure proposed by a potential 3PL providel
IS reasonable

A There is uncertainty with respect to the
guality of service of 3PL providers

A It is difficult to estimate the total network cost
without accounting for operational detalil




DecisionsSupport,System

A A solution to the problem consists of a set of
3PL providers

A The merit of a solution is assessed by its total
cost

A Solutions must satisfy a desired service level

A Instead of a single solution, the system must
LINE GARS | asSua 2F aadl
solutions




LocationrRouting-Problem

1. Selecting 3Pproviders and associated
transport platforms touse

2. Determining routes twisit the car dealers
from the selected transporplatforms




What could have been
R2y S X

Customizedabu search
with add, drop and
swap moves

Generalpurpose BB
optimizer (e.g.
OptQues)

Optimization
L Procedure

3PL providers Total cost

SHORTREC

Routing
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Summany-of:Results

Table 1. Summary results,
# Cost (% of current) N Ave. Hamming distance
| 91.76 17 8.2
2 9351 21 0.8
3 9357 19 11.1
4 94.23 22 9.8
3 04 68 17 1.8
b 94 80 I8 13.6
7 9543 19 7.3
8 9581 21 9.3
4 95.83 24 12.0
(10 100 14 10.7 | current Solution
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est<solution
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More Applications ofithe BBpApproach

A Periodic Vehicle Loading Problem

i 55t 3 R2Z /CDZ ad® [ | Idzy |
wSlj dzZA NBY S Y i AY |t SN
Optimization and Appllcatlonspl 32, pp. 29820.

A Periodic Vehicle Routing Problem

i Alegre& WOE ad [ Tdzyl YR Wod t+ OKS
PickdzL) 2 ¥ wl g al G4SNAI t a 7T 2 Ndurbpeam!| y
Journal of Operational Researegb). 179, no. 3, pp. 73646.

(

A Crane Scheduling
I OptTekproject
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A On each given day, a manufacturer must have enough
workers to load customer vehicles that arrive at the
YI ydzFl OGdzZNENXa FI OAt Alde
need to pick up orders with a desired frequency (e.g.,
one pickup every 4 workdays)

A Calendars in a 20ay planning horizon for 1 pickup
every four days:

i {1,5,9, 13, and 17}

i {2,6, 10, 14, and 18}
i {3,7,11, 15, and 19}
I {4, 8,12, 16, and 20}




