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In network communication, successful data transfer between devices hinges upon accurate
addressing. When a device sends a data frame across a network, it must specify a destination address
that uniquely identifies the intended recipient computer. This ensures that the data reaches the
correct device and that network resources are used efficiently. The core question is: what address is
used within the frame to ensure proper delivery to the correct computer?

The Role of Addresses in Networking

Understanding Network Communication Basics

At its core, network communication involves transmitting data from a source to a destination through
interconnected devices such as routers, switches, and computers. Data is packaged into frames (in
Layer 2 of the OSI model), which contain necessary addressing information to direct the frame to the
correct endpoint. These addresses serve as identifiers that enable devices to recognize whether
incoming frames are meant for them or should be forwarded elsewhere.

Hierarchy of Addressing in Networks

e Physical (MAC) Addresses: Unique hardware identifiers assigned to network interfaces.

e Logical (IP) Addresses: Hierarchical addresses used for routing across networks.

While both types of addresses are crucial in network communication, the focus here is on the address
embedded within the data frame that directs it to the correct device within a local or broader network
segment.



MAC Address: The Key to Frame Delivery

What Is a MAC Address?

Media Access Control (MAC) addresses are hardware identifiers assigned to network interface cards
(NICs). They are globally unique 48-bit addresses (though some newer standards use 64-bit
addresses) that physically identify a device on a local network segment. MAC addresses are typically
expressed in hexadecimal notation, such as 00:1A:2B:3C:4D:5E.

Why Is the MAC Address Important?

In the context of frame delivery within a LAN or other local network, the MAC address serves as the
primary addressing mechanism. When a device wants to send data to another device on the same
network, it encapsulates the data into a frame that contains the destination MAC address. This
ensures that switches and other network devices can efficiently forward the frame to the correct
recipient without relying on higher-layer addresses.

Structure of a Network Frame

Components Relevant to Addressing

A typical Ethernet frame, a common type of data link layer frame, includes the following key fields:

1. Destination MAC Address: The MAC address of the intended recipient device.
2. Source MAC Address: The MAC address of the sender device.
3. Payload/Data: The actual data being transmitted, often encapsulated from higher layers.

4. Frame Check Sequence (FCS): Error-checking data to verify integrity.

The destination MAC address is crucial for ensuring the frame is delivered to the correct device on the
local network segment.



How Devices Use MAC Addresses for Frame Delivery

Switching and MAC Address Tables

Switches operate at Layer 2 and use MAC addresses to forward frames efficiently. They maintain MAC
address tables that map MAC addresses to specific ports. When a switch receives a frame, it performs
the following steps:

1. Reads the destination MAC address from the frame.
2. Looks up the MAC address in its table.
3. Forwards the frame to the port associated with that MAC address if known.

4. If the MAC address is unknown, it floods the frame to all ports except the source.

This process ensures that frames are delivered directly to the correct device based on MAC
addressing, minimizing unnecessary network traffic.

Address Resolution Protocol (ARP)

In many cases, devices know the IP address of their destination but need to determine the
corresponding MAC address to construct a frame. This is achieved through ARP, which maps IP
addresses to MAC addresses within a local network segment. The process involves:

1. Sending an ARP request broadcast asking, "Who has IP address X?"

2. The device with IP address X replies with its MAC address.

3. The sender then updates its ARP table and proceeds to send the frame to that MAC address.

This dynamic resolution is fundamental for delivering frames to the correct device in IP-based
networks.

Differences Between MAC and IP Addresses in Frame



Delivery

Layer 2 vs. Layer 3 Addressing

While MAC addresses are used within frames to identify devices on the same local network, IP
addresses operate at a higher layer (Layer 3) to facilitate routing across interconnected networks.
When data needs to traverse different networks, IP addresses are used to determine the path, but
within a local network segment, MAC addresses ensure proper delivery.

Role in Data Transmission

e MAC Address: Used in Ethernet frames for local delivery.

¢ IP Address: Used for logical addressing and routing across networks.

In essence, MAC addresses are the "destination addresses" within the frame itself, while IP addresses
help determine where in the network hierarchy the data should go before reaching the final MAC
address of the recipient device.

Summary: The Primary Address for Frame Delivery

To directly answer the initial question: the address used within a network frame to deliver it to
the correct computer on the network is the MAC address. This hardware address ensures that
switches and other Layer 2 devices can accurately identify and forward frames to their intended
recipients within the local network segment.

Additional Considerations

¢ In wider networks, routers use IP addresses to determine the next hop, but the final delivery
within a LAN still relies on MAC addresses.

e When devices are communicating across different networks, the source device encapsulates the
data with the MAC address of the next-hop router, and eventually, the destination MAC address
is resolved once the data reaches the target network.

¢ Understanding the distinction and cooperation between MAC and IP addresses is essential for
troubleshooting and designing efficient networks.



Conclusion

In summary, the address used to deliver a frame to the correct computer on a network is primarily the
MAC address. This hardware address is embedded in the frame's header and is fundamental to the
functioning of network switches and other Layer 2 devices. While IP addresses are vital for routing
and logical addressing across networks, MAC addresses ensure the precise delivery of frames within
local segments. Effective network communication relies on the seamless interaction between these
addressing mechanisms, enabling reliable, efficient data transfer across diverse network
environments.

Frequently Asked Questions

What address is used to deliver a frame to the correct
computer on a network?

The MAC (Media Access Control) address is used to deliver a frame to the correct computer on a
network.

How does a network ensure that data reaches the right
device?

It uses MAC addresses within frames to identify and deliver data to the specific device.

Is the MAC address unique for every device on a network?

Yes, each network interface card (NIC) has a unique MAC address assigned to it.

What layer of the OSI model uses MAC addresses for delivery?

The Data Link layer (Layer 2) uses MAC addresses to deliver frames to the correct device.

Can MAC addresses be changed or spoofed?

Yes, MAC addresses can be altered or spoofed using software tools, which can affect frame delivery.

What is the difference between MAC addresses and IP
addresses in network communication?

MAC addresses identify devices on a local network, while IP addresses are used for routing data
across networks.



How does a switch use MAC addresses to forward frames?

A switch maintains a MAC address table to forward frames directly to the destination device based on
its MAC address.

What happens if a MAC address does not match any device on
the network?

The frame may be dropped or flooded to all devices, depending on the network device's behavior.

Why is the MAC address important for in-network
communication?

Because it ensures that frames are delivered accurately to the intended device within the local
network segment.

Additional Resources

In Network Communication, What Address Is Used To Deliver A Frame To The Correct Computer On
The Network?

In the realm of network communication, ensuring that data reaches the intended recipient accurately
and efficiently is paramount. This process hinges fundamentally on addressing schemes that identify
devices uniquely within a network. The question, “In network communication, what address is used to
deliver a frame to the correct computer on the network?” underscores the critical role of addressing
protocols in network operations. Primarily, this involves the use of MAC (Media Access Control)
addresses at the data link layer to direct frames to specific devices within a local network.
Understanding how MAC addresses function, their scope, and their interaction with higher-level
addressing mechanisms such as IP addresses provides a comprehensive picture of network delivery
processes.

Understanding Network Addressing: The Basics

Before diving into the specifics of the address used to deliver frames, it's essential to understand the
layered approach to network addressing. The Internet and most modern networks operate based on
the OSI (Open Systems Interconnection) model, which segments networking functions into seven
layers. The data link layer (Layer 2) is responsible for node-to-node data transfer, framing, and
physical addressing. The network layer (Layer 3), on the other hand, handles logical addressing and
routing.

Within this framework, two main types of addresses are used:

- MAC (Media Access Control) Addresses: Hardware addresses assigned to network interfaces.
- IP (Internet Protocol) Addresses: Logical addresses used for routing across networks.



The primary focus here is on MAC addresses, as these are crucial for the actual delivery of frames
within a local network.

What Is a MAC Address?

A MAC address is a unique identifier assigned to a network interface card (NIC) by the device
manufacturer. It is a 48-bit address, usually expressed as six groups of two hexadecimal digits,
separated by colons or hyphens (e.g., 00:1A:2B:3C:4D:5E). MAC addresses serve as the hardware’s
fingerprint, ensuring that each device can be distinguished on the same local network.

Features of MAC Addresses:

- Uniqueness: Typically globally unique, assigned by the IEEE.

- Fixed: Usually hardcoded into the device hardware, although some devices support software
modifications.

- Layer 2 Address: Used exclusively at the data link layer for frame delivery.

Pros:

- Hardware-based identification makes MAC addresses reliable for local network communication.
- Standardized format allows for consistent identification across devices and networks.
- Useful in network security, filtering, and management.

Cons:

- Not routable across the internet; used mainly within the local network.
- Can be spoofed or changed with software, posing security risks.
- Limited scope; cannot identify devices beyond the local network.

The Role of MAC Addresses in Frame Delivery

When data is transmitted over a local network, the process begins at higher layers with IP addressing
but culminates at the data link layer with MAC addresses. Here’s how the process unfolds:

1. Packet Preparation: Higher layers (Layer 3) prepare an IP packet with source and destination IP
addresses.

2. Address Resolution: The source device determines the MAC address of the destination device via
protocols like ARP (Address Resolution Protocol).

3. Frame Construction: The data link layer encapsulates the IP packet within a frame, attaching the
source and destination MAC addresses.

4. Frame Transmission: The frame is transmitted over the physical medium, with the MAC addresses
guiding its delivery.



The MAC address in the frame’s header is the critical address used to deliver the frame to the correct
device within the same local network segment.

How Is the Correct MAC Address Determined? The Role
of ARP

Since devices often know only the IP address of the destination, they need a method to find the
corresponding MAC address. The most common protocol for this is ARP.

Address Resolution Protocol (ARP)

Functionality:

- When a device wants to send data to an IP address within its subnet, it broadcasts an ARP request:
“Who has IP address X? Tell me your MAC address.”

- The device with that IP responds with its MAC address.

- The sender then updates its ARP cache for future communications.

Features of ARP:

- Dynamic: Resolves addresses on-demand.

- Local Scope: Only works within the local broadcast domain.

- Efficient: Caches resolved addresses temporarily to reduce network traffic.

Advantages:

- Simplifies communication by resolving IP addresses to MAC addresses automatically.
- Enables seamless data transfer within the same network.

Limitations:

- Broadcast nature can be exploited for ARP spoofing attacks.
- Ineffective across different network segments without routers.

Frame Delivery in Practice

Once the MAC address of the destination is known, the device constructs the frame:

- Frame Header: Contains source MAC, destination MAC, and control information.
- Payload: Contains the IP packet.



- Frame Trailer: Includes error-checking data such as CRC.
Delivery Process:

- The frame is sent onto the physical medium.

- Network devices like switches examine the MAC addresses.

- Switches maintain MAC address tables to forward the frame directly to the target port.

- If the destination MAC is not in the MAC table, the switch broadcasts the frame, and the destination
responds.

Features of Switch-Based Delivery:
- Unicast: Frames are sent directly to the specific MAC address.

- Efficiency: Reduces unnecessary traffic.
- Security: Limits visibility to only intended devices.

Limitations of MAC Address-Based Delivery

While MAC addresses are crucial for local frame delivery, they are not suitable for routing across
networks.

Limitations:

- Scope Restriction: MAC addresses are only meaningful within the same network segment.

- Inability to Reach Devices in Different Networks: Routers rely on IP addresses for cross-network
delivery.

- Potential for MAC Address Spoofing: Malicious actors can impersonate other devices.

Implications:
- MAC addresses are essential for intra-network communication but must be complemented with IP

addresses for broader connectivity.
- Network security measures need to account for MAC spoofing vulnerabilities.

Summary and Key Takeaways

To succinctly answer the core question: the address used to deliver a frame to the correct computer
on the network is the MAC (Media Access Control) address. This hardware address ensures that
frames are correctly routed within a local network segment, functioning as a unique identifier for
devices at the data link layer.

Key Points:



- MAC addresses are assigned to network interfaces and are used for frame delivery within a LAN.
- Devices determine the MAC address of the destination using protocols like ARP.

- Switches leverage MAC addresses to forward frames efficiently and securely.

- MAC addresses are limited to local network scope; IP addresses are used for routing across
networks.

- Security concerns like MAC spoofing require additional countermeasures.

Conclusion

Understanding the role of MAC addresses in network communication is fundamental for network
design, troubleshooting, and security. While higher-layer addresses like IP are essential for global
routing, MAC addresses serve as the essential identifiers that enable accurate and efficient delivery of
frames within a local network. Recognizing how these addressing schemes interoperate provides
valuable insight into how data traverses the complex pathways of modern networks, ensuring that
each computer receives the correct frames efficiently and securely.

In Network Communication What Address Is Used To Deliver A
Frame To The Correct Computer On The Network

In Network Communication What Address Is Used To Deliver A Frame To The Correct Computer On
The Network

Related Articles

e Problem 3-21 Calculating EFN The Most Recent Financial Statements For Crosby,
Incorporated, Appear Below.

¢ In Europe, Feelings Of 1 Were Developing. Peopleno Longer Felt L.oyal To A
Kin ueen

e Paul Landscaping Plants Grass Seed As The Basic Landscaping For Business Campuses.
During A Recent Month,

Back to Home


https://sip.evo9x.com/ma38/in-network-communication-what-address-is-used-to-deliver-a-frame-to-the-correct-computer-on-the-network.pdf
https://sip.evo9x.com/ma38/in-network-communication-what-address-is-used-to-deliver-a-frame-to-the-correct-computer-on-the-network.pdf
https://sip.evo9x.com/ma38/problem-3-21-calculating-efn-the-most-recent-financial-statements-for-crosby-incorporated-appear-below.pdf
https://sip.evo9x.com/ma38/problem-3-21-calculating-efn-the-most-recent-financial-statements-for-crosby-incorporated-appear-below.pdf
https://sip.evo9x.com/ma38/in-europe-feelings-of-1-were-developing-peopleno-longer-felt-loyal-to-a-king-queen.pdf
https://sip.evo9x.com/ma38/in-europe-feelings-of-1-were-developing-peopleno-longer-felt-loyal-to-a-king-queen.pdf
https://sip.evo9x.com/ma38/paul-landscaping-plants-grass-seed-as-the-basic-landscaping-for-business-campuses-during-a-recent-month.pdf
https://sip.evo9x.com/ma38/paul-landscaping-plants-grass-seed-as-the-basic-landscaping-for-business-campuses-during-a-recent-month.pdf
https://sip.evo9x.com

