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1 System Configuration 

1.1 Hardware Specification 

The project was implemented and evaluated on a personal machine with the following 

configuration: 

• Device Name: Shraddha 

• Processor: 13th Gen Intel Core i5-13335U, 1.30 GHz 

• RAM: 16 GB 

• System Type: 64-bit OS, x64-based processor 

 

This hardware specification was useful for running optimization models such as MILP, CP 

and GA for staff scheduling. 

1.2 Operating System 

• OS Version: Windows 11 

• Version: 24H2 

1.3 Software Configuration/ Environment 

• Programming Language: Python 3.10.11 

• IDE / Notebook: Jupyter Notebook 

• Package: pip 

1.4 Libraries Used 

The libraries were used for this project are given below with their purpose: 

• Pandas and NumPy - Data Preprocessing 

• PuLP (CBC solver) – MILP Optimization 

• ortools.sat.python.cp_model – Constraint Programming Optimization 

• DEAP – Genetic Algorithm Optimization 

• Matplotlib – Visualization 

• DateTime – Date/Time Processing 

• Os, Random – OS utitlies 

 

Libraries should have to install using: 

 

  

 

pip install pandas numpy pulp ortools deap matplotlip 
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2 Dataset Acquisition and Preparation 

2.1 Data Sources 

1. Restaurant Dataset 

• Real dataset collected ethically from my workplace (Anjappar Chettinand 

Restaurant). 

• This dataset includes staff names, roles, availability, shift assignments (start 

and end) and contract type. 

 

2. Healthcare Nurse Scheduling Dataset 

• Downloaded from public research repository from Kaggle. 

• Link of the dataset:  

 

3. Retail Workforce Dataset 

• Download from the public research repository from Kaggle. 

• Link for the dataset:  

2.2 Dataset Merging 

All these three datasets were merged using a python module into a one single dataset that: 

• Normalizing columns across these three different industries. 

• Standardized contract hours, shift and preference score. 

• Merged dataset to get new dataset named as combined_dataset.csv stored at 

data/processed/combined_dataset.csv. 

• This dataset contains totally 6372 rows including all three industries. 

2.3 Exploratory Data Analysis 

EDA was done withing Jupyter Notebook using below: 

• Frequency distribution of industries, shift patterns and roles. 

• Pandas.describe() for statical summaries of dataset. 

• Visualization to check staff demand and contract types. 

 

3 System Workflow 
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3.1 First load the dataset 

Keep the paths ready for two main csv files such as combined dataset and next week staff 

availability. 

 

 
 

3.2 Next Week Availability Generation 

• A realistic availability for one week (7 days) generated using python: 

• Part time employees assigned with 3 working days (20 hours). 

• Full time employees assigned with 5 working days (40 hours). 

• Based on Industry type availability applied. 

 

Output File contains 7 days of staff availability for each industry includes total 7455 rows. 

Output file saved as next_week_availability.csv in a 

data/processed/next_week_availabilty.csv. 

3.3 Decide actual scheduled start/end time for an assigned shift 

Industry-specific availability windows**: 

  - Restaurant: 

      - FT: 11:30–19:30 

      - PT: either 11:30–15:30 or 17:00–21:00 

  - Healthcare: 

      - Rotating: 07:00–15:00, 15:00–23:00, 23:00–07:00 

  - Retail: 

      - One of: 09:00–13:00, 13:00–17:00, 13:00–21:00 
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3.4 Execution of Scheduling Models 

Three scheduling models were train and tested or executed given as below: 

• Mixed Integer Linear Programming (MILP) – using CBC solver 

• Constraint Programming (CP-SAT) – using Google OR-Tools 

• Genetic Algorithm (GA) – Using DEAP framework of evolution 

 

Each model produces a new week staff roaster with the help of historical staff roaster with 

staff start and end time, role-specific, labour compliance, constraints, availability. 

 

Output was stored in the format of csv file such as: 

/data/processed/schedules_milp.csv 

/data/processed/schedules_cp.csv 

/data/processed/schedules_ga.csv 

 

 

3.5 Evaluation 

Evaluation of model was done based on below metrics: 

• Total assigned shifts, Employees over contract, Employees with more than 48 hours, 

Unmet demand, Oversupply, Availability violations, Preference Score  

 

 
 

 
 

Step To Follow: 
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1. Install python 3.10.11 

2. Install required libraries given above. 

3. Place the raw datasets in /data/raw/ folder. 

4. Run merge.py model to get combined dataset. 

5. Generate Next week availability. 

6. Execute each scheduling model. 

7. Visualize and evaluate the results. 

 

Restaurant datasets were handled ethically under project guidelines. 
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