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ABSTRACT: 

 

The purpose of "PRODUCTION PLANNING AND SCHEDULING" (using data and simulation) is to provide a simulation 

model for production planning scheduling for manufacturing purpose in industries , which also creates a positive impact on 

manufacturing efficiency by reducing errors caused by humans. The simulation is conducted  using ANYLOGIC Software, 

a simulation programming language, to develop a model. 

INTRODUCTION: 

Today, many firms or sectors are still utilizing the outdated manual planning and scheduling of work, 

which  may result in mistakes or take considerably longer due to the involvement of large amounts of 

data. The development of a model for Production Planning and Scheduling facilitates  the easy 

construction of a functional model and allows for detailed statistics of the manufacturing processes of 

specific  products to be displayed. Additionally, it allows for the number of labor hours worked and the 

total number of products manufactured in a day to be shown.   
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 Problem : 

 

In all daily scheduling was under the control of the production planners, who aimed  to schedule in 

the most optimized manner every working day (Figure 1). These planners based their  decisions on 

experience but lacked a mechanism  to test and benchmark the schedules they crafted to identify  

which one was more efficient.a factory,  

 

Figure 1 - Basic Production Planning Approach 

In their  first endeavor, the planners aimed  to make improvement  , which subsequently resulted in 

more efficient schedules. Scheduling was very complex because of the dependencies among 

components of the system that had to be taken  into consideration during the scheduled  creation 

process . 

Solution: 

Production scheduling using data and simulation assists in making better business decisions. A simulation 

model using feedback from the planners could be created by combining some aspects of job shop 

scheduling. The different approaches to production planning and scheduling using data and simulation 

are described below. 
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Figure 2 - I started with one of the methods for planning that incorporated a simulation model. 

 

Figure 3 - Using one of the production scheduling techniques - AI-powered simulation. 
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Figure 4 - Using one of the production scheduling techniques - with a genetic algorithm. 

 

We intend  to work using one of the production scheduling techniques with a  data and simulation 

model. 
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Demand 
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Production 

Environment. 

 DES is used to model 

different scenarios for the 

operational processes. 

Amount of time more 

than 20 hrs 

 

 

 

METHODOLOGY 

MODEL DEVELOPMENT 

This section aims to develop a discrete-event model that simulates the manufacturing and shipping processes of 

small CNC machining tools. The production environment with discrete event models is conducted  in AnyLogic 

Process Modeling Library and Material Handling Library. 

 Before processing by a CNC machine, the raw materials arriving at the receiving dock are stored. We will bulid a 

model that simulates the arrival of pallets at the job shop, their storage at the shipping dock, and their transportation 

to the forklift area. 

 

.  
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Initially, we will add resources-forklift trucks-to move the pallets to the storage area and then to 

the production area. 

 

 

 

These aspects of AnyLogic contribute to making it a robust modeling application. However, there is more 

that you have not explored, and one of the most interesting features is 3D animation . 

 

 The trucks transport  the pallets to the job shop; lets's first create an agent type for the trucks. 

 

     

 

      The raw materials will be processed by CNC machines . First, we will set up the markup space and 

place point nodes for the locations of the CNC machines.     
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The final output of the CNC Machine Shop model is as follows:       

 

 

 

SCENARIO TESTING : 

Testing 1: 
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Testing 2 : 
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           Testing 3: 

 

 

 

 

Performance Evaluation : 

      

The four forklift using for internal material handing that includes: 

The company has four forklifts for internal material handling which includes the following delivery trucks and 

shipping trucks which arrive at regular intervals (2.5 hours for delivery trucks, and 2.0 hours for shipping trucks). 

There are productivity measures designed for the shop evaluation to measure performance metrics. 

 

Explaination : 

 

➢   Throughput: 120 units shipped over a period of 8 hours. 

➢  Forklift Utilization: Average utilization is 75%, however peak times reach 90%.  

http://www.ijsrem.com/
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➢  Machine Utilization: CNC machines have average utilization of 80%. Minimal idle time suggests 

unbalanced flow. 

➢  Queue Time: Average queue time for waiting raw materials is 15 minutes, while unshipped finished 

products wait an average of 10 minutes before shipping. 

➢  Delivery Truck Turnaround: 30 minutes every truck.  

➢  Shipping Truck Turnaround: 25 minutes every truck. 

 

RESULT : 

 

Real-time scheduling changes can be made by incorporating the scheduling and simulation modules of your 

CNC Machine Shop’s MES or ERP system. This simulation-based approach helps make decisions faster and 

works better in the dynamic environment of job shops operation.  

It looks at the production activities in a way that makes it possible to gauge equipment use, job allocation, and 

machine usage. The system determines where delays might occur, and analyzes capacity utilization and machine 

workload, as well as using different scheduling algorithms such as First Come First Serve (FCFS) or Shortest 

Processing Time (SPT).  

The simulation provides a detailed view of potential outcomes, allowing for informed decision-making and real-

time adjustments to schedules, ultimately leading to more streamlined and effective production processes in the 

CNC Machine Shop environment. 

 

CONCLUSION : 

 

Production planning and scheduling leverage advanced algorithms and machine learning to enhance efficiency 

and decision-making in manufacturing. AI-driven production planning involves analyzing vast amounts of data 

to forecast demand accurately, optimize resource allocation, and manage inventory more effectively. For 

scheduling, AI algorithms can dynamically adjust production timetables, optimize job sequencing, and allocate 

resources in real time based on current conditions and historical trends. This integration of AI helps to minimize 

delays, reduce costs, and improve overall production efficiency, leading to more agile and responsive 

manufacturing process. 
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