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Methodology Description (High Level)
Supply Chain Simulation Software

CASP
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Methodology Description

Internet based supply chain control logic that dynamically
gueries supply chain partners to provide near real time
iInformation regarding the availability of parts and costs required
for the production of highly customizable products.
Considers the likelihood for a customer to accept a potential
delivery date and evaluates several alternatives.
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Concept of The Simulation Model

Crder partz
Cie dates
Extra orders

<

/ Simulation Model \

Check material availability in plant
Check manuracturing capability to produce
Check material in transit and arrival

Stetus of meterial Check inventory of finished parts e
Mterial svailability Check raw materials stock on hand feasibility

Check production capahility and |ead time
Check cost of producing part over contract
Check cost of special transport

Check delivery time

QHEEH revenue probability /

Financial feasikilty
Cost evalustion
Revenue opportunity estimation
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High Level Data Requirements

Outcome of simulation- decision to proceed/not proceed Update release

\ 4

Production feasibility simulation Financial feasibility simulation
OEM Data Supplier Data 15t- nt" tier OEM Cost Supplier Cost

Inventory of finished
parts

Cost of producing
Parts over contract
Price- eg overtime

Production capability/
Lead time

Raw material stock
On-hand

_ Supplier provided data
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e Time Constraints and Financial | Customized order_|
Fea.Sibility CheCking nfiartlghctl;;z?ar Eq New Order |
. . . /—h’?\/ RFID integrated data
IF Part in OEM Inventory or in Transit 7 Vatoralin S ves [ Eariestouid |_
THEN No Extra COST 1 p'anlt’-’m i d?te
Material Yes Check
in transit? | arrival date
\-*_N-O’
IF Part in Supplier Inventory THEN Extra Material at  [No|  Supplier earliest
supplier? availability
COST fOr SPECIa| Transport: Yes Supp;er extra
= ‘;'t' cost, Ce
ransit uime <
C - C earliest build? ¥
extra st Special =
transport ~ } NO
Transit time
No < build date
1Yes
IF Part NOT in Supplier Inventory THEN ol g
Extra Cost for Rescheduling and o
Production e
C . =C +C o |-t e O
— | %
extra e st =

| Proceed order _|

(Makris et al, 2011)
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Passenger cars scenario

Carpet Supplier Lock Period
All Tagged €100 Fee

Carpets in Transit: A
All Tagged A
Delivery 5? Days
A

No Carpet Stock

N

0 1 2 3 4
I | | | |

Time line

Untagged Venh.

Day 2

Carpet Available Extra Cost
Special Transport Extra Cost

v
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Supplier 1 (Dipperstick)
D|ay 0 Dfl;ty 30 D<'|:1y 44 Day 49 D<'|:1y 65
| | | | | >
Time line Arrival of new Ok to Ship Promised Delivery
dipperstick (OFM productiontime delivery date date to the
to the OEM plant = DAL dealer
Build date (Delivery time
=2 weeks +
Dealer
.. fi t=1
CASE 1: no additional cost weeky
Supplier 1 (Dipperstick)
Day 0 Day 12 Day 14 Day 28 Day 49
| | | | .
| | | | | .
Time line Arrival of new Build date Ok to Ship Promised
dipperstick (OZEMeFéLOSC;UC“O“ time delivery date = real
=2 w

to the OEM plant

CASE 2: additional cost

delivery date
(Delivery time = 2 weeks +
Dealer refinement = 1 week)
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Software tool implementation

User interface snapshot Web services architecture

" ReceiveDealerRequest

30038pm ¥
F

i orderCloseMateh

* MyCar * }{ m m Adm\mstratorl ogou) 3
" matenalAvailabilitylnPlant

Flexible Assembly Processes
forthe Car of the 3"Millennium
ORDER PROCESS v . I .
. materialdvailabilitylnTransit

oEM
Gkt TEDG Order Overview |
Dealer . ili
e — e 1377360202080 Vehicle||. o (" matenialAvailabilityinSupplierinventory
umber | Destination t ¥
— Description|[MONDEO/SD/TI/161PS/FROZEN WHITE/ALC_EBONHEADED FR_STS/ [ g supplierProductionFeasibility
Inventory A »
suppliers — Step 1 - Exact Order Match + "'5 specialTransportation
A e—0—0—09 #* OEMProductionFeasibility
v
lere was not an .
L inieoslicob " costapproval
v v
" accept **. decline
5 y
ReplyToDealer

(ActiveBPEL, 2007)
(Makris et al, 2011) 7
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Simulation considering buyer behavior

model

Customer 1

Customer 2

P ‘

SC-Simulation
Tool

B /4\ " — /\ﬁ Probabilistic

* Heated  No-Heated Heaté‘d.,_ No—Hea%e__d Inference
|Opt|ons| Seats Seats Seats . Seats '

i

Decision
Probability

(Makris et al, 2011)
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SC-Simulation
Tool

Probabilistic
Inference
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Decision
Probability




Material-In transit

Material-In Plant
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Customer request 1 Customer request 2
«C-Platform *C-Platform
‘Model B *Model B
T 5D 5D
Platform l‘(\J—Platfkdrm\\ *Heated Seats -No-Heated Seats
1 —.. — /L\_ ........ —— 1
A 4 ‘.\“ \‘\\ g g
Model Model A Model B * > g
o \»\ <> =
—l b — s . e e 5 —s — — S e i -9 sawEE &
y / ! =7 o 1
Version | 50 3D . s N = <
AN A | |
¥

Heated No-Heated Heated

defions Seats Seats Seats

(Makris et al, 2011)

“No-H eated

‘Seats |

Part Cost =15

{—

h;{

Decision Probability
85% YES

Transp. Cost=5
Availability = 3days

Part Cost =10
Transp. Cost=0
Availability = Available

—

!
|

_‘-iiE L]

Decision Probability
99% YES
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Outcome of the simulation

Target Actual OEM Profit Buyer
Delivery Date | Delivery Date (€) Acceptance
Probability
(%)
Option 1 Day 49 Day 49 19.500 100 %
Option 2 Day 49 Day 65 25.000 5%
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Passenger cars example

. Order size: 300 vehicles / month

G@ENS LSt el RPreconieuied _ _
vehicles « Customized Order: V] based on pre-

Dlaziiar Baier Oidlans configured - extra option (SPOILER)

Customized Order « Scenario represented by Activities

_ Al, A2, A3, A4, A5, Aj6
Customized Order ter ©EM

OEM schedules Vj at the endl of I Cons_equence: Long OTD Time -
runInG| production plan Possible Order Cancellation

DelivertheVehicle

Activities for vehicle order realization
(Mourtzis et al, 2008)




Activiies

Activilies
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Passenger cars result

OTDy :
* - sl
A 8 SN - [ == s Vil Vi Aj6!
Ad i F
Al ;
A2 H
A1 . -
Time!
& JL OTD reduction :
Scenario b y A6
VIIVIVE &= oVin-=emem=Vn
Ad A535 '
A.E |
AE 8
i g
Time

Order to Delivery Time Reduction

A5 is NOT performed

OEM takes the 1St match of the 300 pre-
ordered vehicles and check SPOILER
availability

IF SPOILER Found or Produced THEN
SCCL check time and cost constraints

SCCL performs Al, A2, A3, A4, A55, AJ6:
V,is replaced by V,

Result: OTD; (b) < OTD; (a)

(Mourtzis et al, 2008)
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