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Foundry processes

@ casting: shaping molten metal by pouring it into molds
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Properties

@ objects

deadline

weight

metal type

mold making-, core making-, assembly- and waiting times

@ shifts

e casting/assembly
e start, end

@ goal: minimizing the total waiting time (between tasks +
between finishing the object and its deadline)
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IP model

@ decision variables
@ Zzjj - assigning the objects to casting rounds

° Xﬂ,Xi;?k,)gfk - assigning the tasks to shifts

@ integer variables
e Y™ Y’ Y2, Sy - start times of the tasks

@ Tj - duration of the tasks
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Inequalities 1

@ all objects are finished before their deadline

K

iZzijk_1 Yiel

j=1 k=1

@ the tasks related to the same object are done in the correct
order

Y,-’"+m;+mw;sYﬁ Viel
YS+ci+ow < Y? Viel
Yf+a,-+aw;sD,- Yiel
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Inequalities 2

@ the casting rounds don’t exceed their capacity
n
Zz,,-k-w,-s4ooo Vj e Ji, VK €
i=1
@ in one round only one type of metal is cast

mty < ti + (1 - zZjk) Vjiedi,kexy,iel
mty > ti — (1 - Zjk) Vjiedi,k ek, iel

@ each task starts and finishes during a shift

Sjk > ASj Vje o,k €k
Sik + Tk < AE; Vje do,k € ko
Sik + Tik < Sjk+1) Vje o,k € ko
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Inequalities 3

Implementation and future goals

@ the tasks are assigned to tasks in shifts

@ if a task of an object is assigned to a task in a shift, then they
have the same start time and duration

Y2 -Sk<N-(1-
Sk—Y?<N-(1-
ai—Tx <N-(
Tk —ai < N-(1

Vieljedo,k €k
Vieljedo,k € ko
Vieljedo,k € ko
Vieljedo,k € ko
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Implementation and future goals

@ Python
@ Google OR-Tools library
o CP-SAT solver

@ slow running time for larger amounts of data

@ goal: speed up the IP-solving algorithm
e 2-phase optimization
e relaxation, cutting plane or heuristic methods, etc.



Thank you for your attention!

o 5 = = E DA



	Introduction
	IP model
	Implementation and future goals

