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Abstract

Method

Using tools for an extended amount of time without repeated 
switching is an efficient way to execute tasks or jobs. 
Frequently machines are capable of handling various jobs 
that each require their own set of tools. It is not conceivable to 
store these all at once. Hence switching is required, a time-
consuming process. However, it is possible to significantly 
lower these switching times. By precisely arranging these 
jobs and accommodating tools that are required later. Utilizing 
a heuristic approach it is possible to solve these problems 
that would otherwise be impracticable to solve.

JOB SEQUENCE

Objective

○  ●  ○  ○  ○  ○  ○  ○  ○  ○
●  ○  ○  ○  ●  ●  ●  ○  ○  ○
○  ●  ○  ○  ●  ●  ○  ○  ○  ○
○  ○  ●  ●  ○  ○  ●  ○  ●  ○
○  ○  ○  ○  ●  ●  ○  ○  ○  ○
●  ○  ○  ○  ○  ○  ○  ●  ○  ○
○  ○  ●  ○  ●  ○  ○  ○  ○  ●
○  ○  ○  ●  ○  ○  ○  ●  ○  ●
○  ●  ○  ○  ○  ●  ●  ●  ●  ○
○  ○  ○  ○  ○  ○  ○  ○  ●  ○10

9

8

7

6

5

4

3

2

1

20

10987654321

2231141222

J1

J2

J3

J4

⤬

INITIAL JOB SEQUENCE

T1 T4 T2 T3

T1 T2

T4T3

2

3

1

1
3

1

2

2

JOBS

TOOLS

TOOL SEQUENCE

MAGAZINE SIZE = 4

Introduced by Paiva et al.

● BFS, Visit all verticis, highest edge weight first  

Determine job sequence: visit each tool in tool seq, 
when all tools visited from a job, add to the job seq.  

INITIAL SOLUTION

● Vertices(i) = Tool i 
● Edge(i,j) = #Jobs that have both Tool i and j 
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Insert Positions  

BEST INSERT

STEP 1: Choose Tool

Jobs to remove

STEP 2: Remove 
intersecting jobs

KTNS

KTNS + INSERT
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FULL SOLUTION
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Converts an inderect solution to a full one. This solution consists of the job sequence and the job-tool matrix. 
The job tool-matrix contains the tools needed for each job. These include tools required by the job and by a 
subsequent job. They are determined using the Keep Tool Needest Soonest policy or KTNS.
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● Tools are only inserted when they are needed.
● When tools need to be removed to accommodate new tools, remove 
the ones needed the least soon. i.e. “keep the tools needed soonest”

Introduced by Tang & Denaro
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