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DEM From DEM to PDE: The PDE setup
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Behavior

m : workstation number

t :time

Discretization fim.ty : flux of flow into workstation m at time t

Calculation of flux

Backwave of.. fims1,p ¢ flux of flow out of workstation m at time t (and into workstation
Calculation of flux:...

Questions? m+1)

Heuristics for...
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Um : process rate (or release rate) of workstation m
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DEM Discretization
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Deterministic case ) (X, t) 8f(X, t)
Stochastic case:... pat + Ox =0 (2)

Wavespeed equation

stochastic Results * Divide the x-axis into m intervals and discretize:

PDE
From DEM to PDE:... At
Behavior P(m,t+1) = P(m,p) T m[f(m,t) - f(m+1,t)] (3)

» Discretization
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PDE .
From DEM to PDE:... * Starvmg:

Behavior Am
f(m+1 = = min[Um), At —— P(m-1,0)] (4)

Discretization

» Calculation of flux

Blocking:

Backwave of ...

Calculation of flux:...

Am
f(m+1 o = minlfe, . At —— (Pmax = P(ms1,0) + f(m+2 o] (5)

Questions?
Heuristics for...

Simulation Results
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DEM Backwave of (discrete) PDE model
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DEM Calculation of flux: Different approach
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Deterministic case Q(e,m)[Pi(t)] — Qi,max[l _ e—biPi(t)] (6)
Stochastic case:...

Wavespeed equation

Stochastic Results 0< ,(),'(t) < Pi,max (7)
PDE )
From DEM to PDE: ... * Blocking:
Behavior
Discretization - . Am
fm(t) = m’n[Qm(t), _A (Pmax - ,0m+1(t)) + fm+1(t)] (8)
Calculation of flux t
Backwave of ...
» Calculation of flux:... e Randvoorwaarden:
Questions?
Heuristics for... fM (t) = QM(t) (9)
Simulation Results . Am
fo(t) = mind, 2 (omax = pa(t) + (0] (10)
fa(t) =\ (11)
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DEM Heuristics for deterministic case
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Example

Deterministic case 1

Deterministic case Vv = 12
. wave taten (d - 1) ta_teLt ( )

Stochastic case: ... ton—t, \imax + tep—t, @
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DEM Simulation Results

Introduction

Example Consider the following factory parameters:
Deterministic case
Deterministic case e inter-arrival time (f,) = 2.0;

Stochastic case:...

Wavespeed equation e process times: (t.L) = 1.5; (t.H) = 2.1;
Stochastic Results

PDE e number of machines (M) = 100;

From DEM to PDE:...

Behavior e maximum density (dmax) = 1000 (= 10 lots);
Discretization

Calculation of flux ¢ process time Change (WS N) = 80;

Backwave of ...
Calculation of flux:...
Questions?
Heuristics for...

» Simulation Results
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