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Abstract: The Open Systems Interconnection (OSI) model is a standard framework
adopted by the International Organization for Standardization in 1984 that
standardizes the functions of a networking system into seven distinct layers, which
includes application, presentation, session, transport, network, data link and physical.
It gives an organized approach to understanding how different computer systems
communicate over networks, thus making them interoperable with various
technologies. The OSI Model is important as a tool for network troubleshooters. It also
serves as a guide for the architectural design. The advancement of technology through
time never takes away the values that this model has built on it. This work covers the
architecture, strengths and weaknesses of OSI model. It also covers the recommended

solutions of various weaknesses and applications of the OSI model.
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1. Introduction

OSI or Open Systems Interconnection refers to
an ISO that defines a standard of the
International Organization for Standardization.
Created in 1984, this 1SO encompasses all
aspects relating to the Internet to cloud
computing, the Internet of Things to 5G
networks. All this certainly requires the efficient
and reliable networking architecture. An idea
Open-Source Connectivity Model has always
served to follow principles of interoperability,
transparency, scalability and inclusivity [1].
Though developed with some progress and
recent innovative standards, such as that for the
TCP/IP protocol, OS|

educational  purposes,

is highly useful in
since it presents
standardized criteria to understand and to
all related

communication networks, clouds, and smart

cdculate dimensions to

cities. The OSI modd is important, because it
gives a method to understand and solve network
architecture problems. This will therefore give a
foundation for reliable and seamless data
sharing. The OSI model is a good reference
point for testing,

designing, and building

communication  systems, ensuring  good

connections and the benefits of the world today
[2]. The OSI model's significance in modern
technology cannot be overstated, especialy as
global communication networks evolve and
As the of digita

expand. backbone

infrastructure, it ensures the seamless flow of
data across diverse systems, from simple local
area networks (LANS) to highly complex, cloud-
based, and loT-driven environments. Its layered
structure alows for easier understanding and
management of network processes, breaking
down what would be a complex set of
into

interconnected  systems manageable

segments. The OSI model helps organize
troubleshooting efforts by isolating potentia
issues to specific layers. However, in practice,
issues often span multiple layers, requiring a

more holistic diagnostic approach [3].
2. Architecture of OSI Mode

The OSI (Open Systems Interconnection) model
is a framework that provides crucial definitions
on the interaction of different networking
protocols and their communications with each
other in a network. This model comprises seven
distinct layers, and each layer carries out a
specific function which enables the transmission
of data across networks.

Layer 1: Physical Layer- The bottom layer
which makes areal difference in devices, mainly
talking about transmitting raw bits stream over
any type of cables or wireless medium [4].

Layer 2: Data Link Layer- This layer is
responsible for the reliable transmission of data
across the physical network link (Layer 1),

ensuring that there will not be any data transfer
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failures because of physical layer or failure in
receiving information over wired or wireless
networks to identify devices over loca net in
MAC addresses.

Layer 3: Network Layer- It routes packets
based on IP addresses and protocols like IP
(Internet Protocol) across multiple networks.
Network Layer makes up or trandates IP
addresses and determines a path to get there for
the best approach toward transmission [5].

Layer 4: Transport Layer- It ensures the
reliable data transfers between one host system
to another. This layer carries out segmentation
of the data into workable packets, flow control
to avoid congestion, and error recovery. Layer
makes use of connection-oriented protocols like
TCP, transmission control protocol for reliable
communication. Whereas UDP (User Datagram
Protocol) utilized

communication [6].

is for  connectionless
Layer 5: Session Layer- This layer isin-charge
of starting, shutting down, and maintaining
This layer keeps

communication sessions going and controls

application  sessions.
dialogue between two communication systems.
The synchronization of data exchange is
guaranteed by the systems[7].

Layer 6: Presentation Layer- It transmits data
formats from the application layer to lower
layers. It is in-charge of data encryption and
decryption, as well as compression. It ensures
that information is shown in a way that

applications can use and understand.

13

Layer 7: Application Layer- This is the
topmost layer, which works directly with end-
user applications. It offers network services to
applications such as web browsers and email
clients thus provides user interfaces and

application-level protocols|[8].

This hierarchical approach not only explains
complicated processes of networking but also
enhances interoperability among diverse systems
and technologies in modern digital settings. The
architecture of OSI model is as shown in Fig. 1.

Presentation Layer
(Laver 6)

Transport Layer
(Laver 4)

Network Layer
(Laver 3)

Physical Layer
(Laver 1)

I# I I#I-' I I~I

Figure 1: OSlI Model Architecture
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3. Strengthsof OSI Mode

The OSI model is a central framework in
networking that organizes the way network
communication happens which is understood
and applied. The strengths of OSI model are as

given below:

Clear Layered Structure: The OSI model has

seven layers, which adlows  network
communication to be clear and well-organized.
Each layer is responsible for specific functions,
making it easier for network professionals to

troubleshoot issues by focusing on individual

layers[9].

Interoperability: The OSI model allows

interoperability between equipment from
different  manufacturers  because  these
standardized layers ensure that dissimilar

hardware and software devices can communicate
effectively, something that is very important for

modern networking environments [10].

Scalability: The OSI model is scalable. It has
the ability to allow an expansion of the network
by installing new components at specified layers
without disturbing the whole system, which is
very important as the networking which needs to

grow.

Modularity: Since each layer in the OSI model

functions  independently, this  promotes

modularity in the network design. This way,

components in a given layer may be developed,
upgraded, or replaced without
cascading effect layers,
simplifying maintenance and upgrades.

having a

on other hence

Protocol Neutrality: The OSI model definesthe
functions of each layer but does not mandate
specific protocols, alowing for flexibility in
choosing the appropriate protocols that suits the
need of the applications and network designs.
That is the way to say, the network designer is
allowed to pick the proper protocols that would
suit the applications and, therefore will be

relevant with the upcoming technologies [11].

Common Language: The OSI model presents a
common language for network practitioners. It
means that the effective communication within
teams and among different organizations is
possible. This way, shared understanding will
prevent incorrect misunderstandings during

discussions on network designs and issues.

Educational Value: The OSI model is of great
educational value for many students, as well as
to future professionals in networks. It sets a base
in which they can study network concepts,
protocols, and technologies in a structured
fashion-which in turn can progress one's career
[12].

4. Weaknesses of OSI Mode€

The OSI model is a stalwart of theories and
practices in networking, though there are many
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difficulties in its current application in the
technological environment. There are reasons
rooted in the complexity of modern systems, the
development of networking technology, and
some intrinsic limits in the model itself. While
OSl moded has several strengths, it also has
weaknesses that can

impact its practical

application. The weaknesses are as given below:

Layer Complexity and Interdependence: The
detailed nature of the OSI model could lead to
complexity, thereby making it difficult for new
learners to grasp all aspects of networking
quickly. It could be really challenging to find the
root cause of the problem when some cascade
problems caused by a failure in the physical
layer affect the Such

interdependencies can hinder the efforts of

higher levels.
effective diagnosis and resolution, especially
when there are many devices and protocols in
large and complex networks [13].

Redundancy: Some services are defined at
multiple layers, and that creates a lot of
redundancy in their implementation. For
example, error control services are defined in
both the Transport and Data Link layers. An
increase in overlap enhances complexity in the
model. The complexity might lead to a lapse in

handling data [14].

Character of Theory: Instead of turning out to
be a practical guide on how to work with

network protocols, the OSI model very often
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used as an abstract creation. Its abstraction may
provide users with a better understanding in real -
world networking applications, but it could also

introduce inefficiencies.

Sequential Processing: OSI model typically
operates in a sequential manner, but layers can
handle different parts of data concurrently (e.g.,
paralel processes at the physical and data link
layers). This can sometimes cause inefficiencies
in the way data is handled when compared with
models that allow for parallel processing [15].

Real Life Implementation Issues. While the
OSl model is primarily theoreticad and not
widely implemented in real-world systems. The
real world differs from the conceptual approach,
as in reality most of the existing solutions for
networking do not strictly follow the OSI layer
standards. This makes it less practical to apply
the OSI mode real

scenarios, as, although the model provides a

to trouble-shooting
useful theoretical framework, it doesn't aways
align with the complexities of rea-life network
issues, for example, assigns specific functions to
each layer, many protocols and devices integrate
functionalities across layers. The kind of
mismatch likely to confuse network experts’

dependent on the OSI framework arises [16].

Long Documentation: The details provided by
the OS|
documentation, which may not be helpful in

model sometimes makes for long
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quick references or summaries by administrators

of rarely used protocols and functions.
5. Recommended Solutions

Layer Simplification: A simpler OSI model
that combines overlapping functionalities into
fewer levels can be designed to cope with the
complexity. That would make implementation
and troubleshooting procedures simpler and
reduce misunderstandings.

Learning Resources. Improving elaborate
learning resources that bridge the knowledge
gap between theory and practice can assist
practitioners in  understanding how to
successfully apply the OSI model. Case studies
of how the concept has been applied can be

incorporated.

Useful
Encouraging the development of procedures that

Pay Attention to Procedures:
would comply with OSI standards but be meant
for implementation in practica settings can
make it more relevant for today's use in
networking environments. Industry giants may
have to collaborate to come up with standards
that are theoretically sound and practically

plausible [17].

Reducing Redundancies: Removing the
redundancies would enhance the effectiveness of
the OSl

simplified and easily used if the different roles

model. The paradigm might be

16

for every layer are to be clearly described so that

redundant services are avoided.

Community Involvement: Evolving the OSI
model structure, while involving the practitioner
community to provide feedback, may be an
evolutionary and revision process because of

practical demands and challenges [18].
6. Applicationsof OSI Model

The OSI model is an important foundation in
today's technological world, especialy in the
field

tel ecommuni cations.

communications and

It

of
has a method of
conveying information that can be used in many
ways to enable interaction between different
technologies, design and build systems. Various
applications include the following:

Interoperability Between Devices. The OSI
model is a standard which makes possible good
communication of diverse manufacturer's
devices. Inter-operability becomes very crucia
with protocols established in every layer and
sending data to every device. This would thus
help when multiple devices across severa
vendors are put up within an environment as
most heterogenic ones demand within an
environment to implement it to work upon such

atask.

Network Design and Implementation: The
plan which allows the network architects and

engineers use the OSI model to develop
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infrastructure with adesign is actually facilitated
by understanding the severa functions of layers.
Scalable modular systems can hence be designed
by taking as an example, applying of new
application or service which in most cases, the
developers may develop the new application on
specific layers with the designer not necessarily
redesigning the whole network infrastructure
[19].

Troubleshooting & Diagnostics:. The OSI
model helps in diagnosing the network because
it enables IT professionals to trace the source of
the problem to a particular layer. For instance,
when users complain of dow internet,
technicians can start testing every layer from the
physical connections at Layer 1 to application

performance at Layer 7 [20].

mechanisms at different layers. While for
instance, firewalls will be at the transport layer
(Layer 4), the
encryption the

monitoring traffic  flows,
methods are applied on
presentation layer (Layer 6) to secure the data
before it is transmitted across networks. This
layered approach to security helps organizations

keep sensitive information more secure [22].

Educational Frameworks: The OSI model is
very highly used in educationa settings for
teaching concepts and protocols on networking.
It is a very foundational tool for certifications
like Cisco Certified Network Associate and
CompTIA Network+,
understand how data travels through networks
the

helping the students

and role of different protocols in

communication [23].

Communication Protocols: The OSI model has 7. Conclusion

had significant impacts on the way in which
communication protocols for the application of
modern networks were designed. Protocols,
including TCP/IP, HTTP, and FTP, adopt
principles as highlighted in the OSI model in
order to be applied perfectly across different
layers. Other current technologies, like cloud
computing and mobile applications, rely on
earlier designs of protocol in order to stay active
[21].

Security Frameworks: Now in contemporary
cybersecurity, the OSI model is used as an

advisory guide for implementing security

17

A Dbasic framework for knowledge body
exchange, OS| gives a view of specifics based
on the perception of how loca systems interact,
but with practical constraints on the value that
they provide. The OSI model is popular for its
features of scalability and

modularity. Also it is used as a vauable

interoperability,

educational tool. Inspite of many strengths, the
osl
interdependence of layers, redundancy, practical

model has many weaknesses such as

implementation and long documentation. There
are certain solutions which are recommended to
get the better results.. The OSI model is very
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useful in network design and implementation. It
helps in the troubleshooting and diagnostic of
the networks. The OSI model will remain the

impetus for changes in a generation defined by
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