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The project “Smart Production Flow Algorithm” is conducted for a company named 
Vitra, which is engaged in the manufacturing of products for home, office and public 
space. The company is mostly specialized in furniture manufacturing such as bathroom 
products and product materials which are known as raw materials. In the company 
workers decide in which order they will fill the cars with completed parts of the 
products by using their experiences and instincts. The completed cars which include the 
semi-finished products are directed to assembly. The goal of this project is making 
these processes automatized by using algorithms instead of the experiences of workers.
• The reason for trying to make the process automated is mostly to prevent the time-

consuming activity of deciding the loading order of the cars and increasing the 
efficiency of the working processes

• Transition from the current system to the automatized system was conducted by 
developing a software-based algorithm on Python. While conducting the project, the 
first step was to analyze the data provided by the firm and understand the steps of 
the process. Consecutively, an algorithm which will automate the process was 
developed. 
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I. In the first step of the Knapsack algorithm, the thermopress was tested. Since the 
Thermopress is the most time-consuming machine (108629 seconds), it is the best 
one for trying the algorithm with that machine. Knapsack problem was 
implemented for each of the machines. 

II. As the machines Holzma and Nesting are first-run machines, they are examined 
first. To keep all machines running as much as possible, the parts that need to go 
into only Holzma and Nesting are scheduled at the end of production. 

III. The parts which are produced in Holzma and Nesting machines are sorted from 
smallest to largest by using the “sort_value( )” function according to their 
production times. The reason behind this was, when the parts were done with the 
Holzma and Nesting, then the parts entered the consecutive machines. 

IV. The null values were converted to zero values because the summation of processing 
times of parts are calculated mathematically in some parts of the code. 

According to data from the company, the shifts were determined by the machine that 
required the most processing time. The total usage time of the Holzma machine, which 
is the time required if all parts in that machine are to be produced, is calculated in the 
algorithm. Then, the total usage time of other machines which are CNC, Edge Banding, 
Nesting, Thermopress, Weeke200, and Biesse Brema are also calculated in the 
algorithm. The Thermopress was the most used machine in terms of working time 
process.Therefore, the methodology was implemented for optimizing the Thermopress
machine. All values are converted to integers by rounding as it is difficult to operate 
with float values. Then, to test the values in Knapsack function, the values are 
converted to the regular list. 

OBJECTIVES

In the project, the problem was addressed by several methodologies which were 
implemented on a Python algorithm. Due to the time constraint of shifts, the Knapsack 
algorithm was implemented in order to operate the machines for the maximum time in a 
certain shift interval.
• The Thermopress machine was the most used machine in terms of operation time. 

Therefore, the Knapsack algorithm was built on to optimize the Thermopress
machine. 

• Another implemented methodology was the parts that merely entered the Holzma
and Nesting machines were thrown to the end of the row in the code. Our aim was to 
ensure that each machine works to the maximum, to prevent the parts that will enter 
the Nesting or Holzma machines taking the time of other products. Lastly, the parts 
which take the least amount of processing time are prioritized among other parts. 

• The most important finding is the automated order of parts according to shifts 
implemented in Python code. Therefore, the desired result, which was an automated 
parts order system, was implemented in Python. 
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CONCLUSIONS

Ø The tasks were successfully finalized according to processing constraints, the 
company supervisor’s requests and main objective which was maximizing the 
machine’s running. Company is going to revise the algorithm which we created in 
our project without using the algorithm directly. Moreover, Smart Production Flow 
Algorithm Project is a unique solution for special requests and constraints therefore 
the project is not a development of any previous method or project. 

Ø The result that our algorithm gives  is an excel table containing all the products that 
will be produced in a certain day, the machines needed for each product and their 
respective times in those machines. 

CONSTRAINTS
Ø Constraint about machine order is considered to assign the parts to the machines in that 

order. As Holzma and Nes@ng have the same func@on in terms of taking the same roles in 
the cuCng process, we paid aFen@on to assigning the parts to either Holzma or Nes@ng 
and checked the Excel data file accordingly. The order of the machines are Holzma or 
Nes@ng, CNC, Edge banding, Thermopress, Biesse Brema and Weeke 200. 

Ø Each machine works 3*400 minutes every day with 3 shiRs. 
Ø All machines have to run at maximum level.
Ø All parts of a product must be in the same shiR.
Ø The outsourced plates must be considered while construc@ng the Python code.
Ø The developed algorithms should be suitable for all possible types of data to make the 

system sustainable.
o In the project, there are no economic, environmental and health constraints. 


