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Algorithm for Controlling the Transient Behavior of Controlled Generalized Batches Petri Nets

Algorithm Example

Given a cGBPN system !, # $ , a control trajectory is given as

(& $ , ' $ ), (& ) , ' ) ), ⋯ , (& + , ' + ), ⋯ , (& , , ' , ) such that the controlled firing flow vector & + is applied at date ' + until ' +-) .
Ø No discrete nodes . / = 1 / = ∅ and no continuous transitions 1 3 = ∅ . Ø The steady firing flow vector is positive 5 6 > 0 .

Controlled GBPN

Ø A batch 9 : at time ' is: 9 : (') = ; : ' , < : ' , = : ' , where ; : ' ∈ ℝ @$ is the length, < : ' ∈ ℝ @$ is the density and = : ' ∈ ℝ @$ is the head position. Ø The marking of a batch place A + is a series of batches:

B + ' = 9 ) ' , … , 9 D ' . Ø The marking quantity vector is: E = F # . For place A + : 

G + (') = H B + (') if A + ∈ .

Steady state

The cGBPN system ⟨!, # $ ⟩ is in a steady state at time ' 6 if for ' ≥ ' 6 the marking # 6 and the instantaneous firing flow vector 5 6 remain constant. Thus a steady state is defined as a pair (# 6 , 5 6 ). Control strategy for reaching the steady state Ø OFF: Q M ' = 0 if P M is not enabled or the marking quantity of one of its input places A + is lower than its steady marking quantity G n ' < G + 6 . Ø ON: maximize & ' for approaching the steady marking quantity vector E 6 . ' \ = 2 ' ) = 1 ' [ = 1.5 ' $ = 0

Control of the transient behavior

# $ = 2, 3, 3 1, 2, 1 ∅ 3 1 3 X # 6 = 1, 2, 1 , 2, 3, 3 1, 1, 1 2, 0.5, 2 1 2 2 Z 5 6 = 2 2 2 2 X
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Ø

  The instantaneous firing flow: L M ≤ Φ M represents the firing quantity of transition P M by time unit. Ø The controlled firing flow vector at time ': &(') is the control input that drives the evolution. 0 ≤ Q M ' ≤ Φ M

  <h = 0; & , = 5 6