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| Title: Study Report on Features of any two Simulation Software

Objective: The objectives of the lab experiment are to compare and analyze the features
of two simulation software tools in discrete event simulation, focusing on their
modeling capabilities, user interface, and statistical analysis tools. Students will
apply theoretical knowledge to create models, evaluate software performance, and
document their findings in a structured report.

Expected Outcome of Experiment:
CO4: Analyze the systems for input modeling and validation.

CO5: Estimate the different parameters of absolute and relative performance of
different simulation systems.

Books/ Journals/ Websites referred:
1. “Discrete-Event System Simulation” by Jerry Banks, John S. Carson II, Barry L.
Nelson, David M. Nicol.

Following points to be covered in the report:

1. Introduction to Simulation Software
e Brief overview of simulation software and its importance in discrete event
simulation.
e Explanation of the specific software chosen for the study (e.g., SimPy,
ExtendSim, RSIMMER, NetLogo, AnyLogic, Simul8, Arena, FlexSim).

2. Key Features of Simulation Software (Min 2 simulation software)

e User Interface: Describe the layout, usability, and accessibility of the software.

e Modeling Capabilities: Discuss the types of models (e.g., queuing systems,
manufacturing processes) that can be created.

e Event Handling: Explain how the software manages discrete events (event
scheduling, triggers).

e Statistical Analysis Tools: Mention built-in tools for data collection, analysis, and
visualization.

¢ Integration: Discuss the ability to integrate with other tools or languages (e.g.,
Python, Excel).
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3. Case Study or Example Application
e Provide a brief example or case study illustrating how each software can be
applied in a real-world scenario.

4. Comparative Analysis
e Ease of Use: Compare user-friendliness and learning curve of both software.
e Performance: Discuss simulation speed and efficiency in handling large models.
e Customization: Evaluate the extent of customization available for models and

reports.
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Title: Study Report on Features of Two Simulation Software

Objective:

The objective of this lab experiment is to compare and analyze the features of two
simulation software tools in discrete event simulation, focusing on their modeling
capabilities, user interface, and statistical analysis tools. Students will apply theoretical
knowledge to create models, evaluate software performance, and document their findings
in a structured report.

Introduction to Simulation Software:

Simulation software plays a crucial role in the study and application of discrete event
simulation, which is widely used to model and analyze complex systems such as
manufacturing processes, queuing systems, and other real-world scenarios. By allowing
users to create dynamic models that mimic the behavior of systems over time, simulation
software helps in identifying bottlenecks, testing different strategies, and optimizing
system performance without physical experimentation.

In this study, we will focus on SimPy and Arena as the two simulation tools chosen for
analysis. These software tools are widely used for their versatility in modeling discrete
event systems and offering insights through statistical analysis.

Key Features of Simulation Software:

1. User Interface:

SimPy

e SimPy: SimPy is a process-based discrete-event simulation framework that
operates in Python. It doesn’t have a graphical user interface (GUI) and requires
coding to define and run simulations. Despite the lack of GUI, its integration with
Python makes it highly flexible and accessible to those familiar with coding.
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e Arena: Arena, on the other hand, offers a highly visual, drag-and-drop interface.
This GUI-driven environment makes it easier for users to create models without
requiring in-depth programming knowledge. Its accessibility and visual
representation of workflows make it user-friendly, especially for beginners.

2. Modeling Capabilities:

e SimPy: SimPy is well-suited for creating detailed queuing systems and can
model various types of systems using its event-based structure. It supports
random number generation and allows users to build highly customized models,
including those representing complex workflows.

e Arena: Arena is designed for broader applications, including manufacturing
processes, supply chains, and service systems. It excels in building queuing
systems, optimizing processes, and analyzing various scenarios. Arena also
includes predefined modules for different industries, making it easier to start
modeling specific systems quickly.

3. Event Handling:

e SimPy: Event handling in SimPy is achieved through process generators and
event triggers. Users can precisely control how events are scheduled and how
processes interact over time. It offers flexibility but requires users to define logic
and event flows programmatically.
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e Arena: Arena simplifies event handling with a built-in scheduler that
automatically manages event timing and sequence. Users can define process
flows graphically, and the software will handle the scheduling behind the scenes,
reducing the complexity of event management.

4. Statistical Analysis Tools:

e SimPy: Since SimPy is based in Python, it relies on external libraries like
Matplotlib or Pandas for data visualization and statistical analysis. This provides
a wide range of possibilities but requires additional coding.

e Arena: Arenaincludes built-in statistical analysis tools that allow users to collect,
analyze, and visualize data from simulations. The software provides automated
reports, making it easier to extract insights without needing additional tools.

5. Integration:

e SimPy: SimPy integrates seamlessly with Python, allowing users to combine
simulations with other powerful Python libraries for data analysis, machine
learning, or optimization. This makes it extremely versatile in terms of
integration.

e Arena: Arena integrates with tools like Excel and Access, enabling easy data
import/export and model parameter adjustments. However, its integration
capabilities are less flexible compared to SimPy, which can work with a wider
range of programming environments.

Case Study or Example Application:

e SimPy: SimPy has been effectively used to model hospital emergency
departments, where patient arrivals and treatment times are stochastic in nature.
A specific model can simulate the flow of patients, identify bottlenecks in
treatment processes, and test various staffing levels to reduce wait times and
improve service.

e Arena: Arena has been applied in manufacturing plants to model production
lines. One notable case study involved optimizing the assembly line for a car
manufacturer. By simulating different scenarios, the company could increase
throughput while minimizing downtime and resource usage.

Comparative Analysis:

1. Ease of Use:

CSM - Sem-VII- July — Nov 2024 Department of Computer Engineering Page 5




73> SOMAIYA
32

5 VIDYAVIHAR UNIVERSITY

A3 Somaiya College of Engineering

Somaiya Vidyavihar University
(A Constituent College of Somaiya Vidyavihar University)

SimPy: SimPy has a steep learning curve for those unfamiliar with Python, but
once mastered, it provides vast flexibility. The lack of a GUI can be challenging
for users who prefer visual tools.

Arena: Arena’s drag-and-drop interface makes it much easier to use, especially
for those who prefer not to code. The visual representation of processes and
events also makes it more intuitive for first-time users.

2. Performance:

SimPy: SimPy’s performance depends largely on the user’s coding skills and
how well the model is optimized. It can handle complex simulations, but its
efficiency varies depending on the code structure.

Arena: Arena is designed for handling large, complex models efficiently. It
performs well when simulating large-scale systems, with optimized algorithms
that handle event scheduling and resource allocation efficiently.

3. Customization:

SimPy: SimPy is highly customizable. Users can define their own event logic,
import external libraries, and tailor every aspect of their simulations. This level
of customization is ideal for advanced users looking to build highly specific
models.

Arena: Arena offers some customization through its modules, but it is limited
compared to SimPy. While users can tweak parameters and adjust process flows,
they are somewhat confined to the predefined elements within the Arena
interface.
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Conclusion:

Both SimPy and Arena are powerful tools for discrete event simulation. SimPy is better
suited for users looking for flexibility and the ability to integrate with other Python-based
tools. Arena, with its visual interface and built-in statistical tools, is more appropriate for
users who need an easy-to-use, efficient tool for quickly building and analyzing models.
Ultimately, the choice between the two depends on the user’s proficiency with coding,
the complexity of the models, and the need for integration with other tools.
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