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Computer Communication
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3.1.1.1 Communication Fundamentals (Cont.)
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Presenter
Presentation Notes
3.1.1.4 Message Formatting and Encapsulation (Cont.)
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Computer Communication

• The source host breaks a long message into individual pieces or frames 
that meet both the minimum and maximum size requirements. 

• Each frame will also have its own addressing information.

• At the receiving host, the pieces are reconstructed to be processed and 
interpreted.
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3.1.1.5 Message Size (Cont.)
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Test Question
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3.1.1.7 Message Delivery Options (Cont.)
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Upon completion of this section, you should be able to:

• Explain why protocols are necessary in communication. 

• Explain the purpose of adhering to a protocol suite.

• Explain the role of standards organizations in establishing protocols for network 
interoperability.

• Explain how the TCP/IP model and the OSI model are used to facilitate 
standardization in the communication process.
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• The role of protocols

• How the message is formatted or structured

• The process by which networking devices share information about 
pathways with other networks

• How and when error and system messages are passed between 
devices

• The setup and termination of data transfer sessions

Presenter
Presentation Notes
3.2.1.2 Network Protocols
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Interaction of protocols in communication between a web server and web client.
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3.2.1.3 Protocol Interaction
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802.3 802.11
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3.2.2.1 Protocol Suites and Industry Standards
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3.2.2.3 TCP/IP Protocol Suite
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Protocol Operation - Sending a Message
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3.2.2.4 TCP/IP Communication Process
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Protocol Operation – Receiving a Message
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3.2.2.4 TCP/IP Communication Process (Cont.)
3.2.2.5 Activity – Mapping the Protocols of the TCP/IP Site
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Institute of Electrical and Electronics Engineers (IEEE)
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3.2.3.3 Electronics and Communications Standard Organizations
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EIA/TIA Standards
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Presentation Notes
3.2.3.3 Electronics and Communications Standard Organizations (Cont.)
3.2.3.4 Lab- Researching Networking Standards
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3.2.4.1 The Benefits of Using a Layered Model



© 2013 Cisco and/or its affiliates. All rights reserved. Cisco Public 23

All People Seem To Need Data 
Processing.
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3.2.4.2 The OSI Reference Model
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3.2.4.3 The TCP/IP Protocol Model
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3.2.4.4 OSI Model and TCP/IP Model Comparison
3.2.4.5 Activity – Identify Layers and Functions
3.2.4.6 Packet Tracer – Investigating the TCP/IP and OSI Models in Action
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Standards come from two competing standards frameworks or architectures.

Standards from the OSI architecture are completely dominant at the physical and data link layers. Standards from other frameworks are almost never seen at these layers.

TCP/IP is the most popular standards architecture for internetworking. Its standards dominate at the application, transport, and internet layers in corporations—although standards for other frameworks are sometimes used at these layers.

So what corporations normally use in practice is a five-layer hybrid TCP/IP-OSI standards framework with the physical and data link standards coming from OSI and the internet, transport, and applications standards coming from TCP/IP.

Question: From what standards framework does Ethernet come? �Answer: Ethernet is a data link layer standard, so it MUST come from OSI.

Question: From one standards framework would instant messaging standards come? �Answer: IM is an application, so its standards PROBABLY would come from TCP/IP.
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Don’t let this slide scare you. It has lots of pieces, but we will take them one at a time. At the end, you will be able to look at this slide and discuss everything you see on it.

This slide says that there are five layers at which communication occurs. From the bottom up, these are the physical, data link, internet, transport, and application layers. We will look at what each of these layers does.

Connectivity, Delivery, Locate

Show envelopes.



© 2013 Cisco and/or its affiliates. All rights reserved. Cisco Public 28

Upon completion of this section, you should be able to: 

• Explain how data encapsulation allows data to be transported across the 
network.

• Explain how local hosts access local resources on a network.
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Communicating the Message
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3.3.1.1 Message Segmentation
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Communicating the Message

Presenter
Presentation Notes
3.3.1.1 Message Segmentation (Cont.)
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Segmenting Messages:

• Allows many different conversations to be interleaved

• Increases the efficiency of network communications

• Adds complexity

Presenter
Presentation Notes
3.3.1.1 Communicating the Message
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Encapsulation

• Data Layer 5, 6, 71

• Segment Layer 4

• Packet Layer 3

• Frame Layer 2

• Bits   Layer 1

Good to 
know!
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Presentation Notes
3.3.1.2 Protocol Data Units
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3.3.1.3 Encapsulation Example
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3.3.1.4  De-Encapsulation
3.3.1.5  Activity – Identify the PDU Layer
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Network Addresses and Data Link Addresses
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Presentation Notes
3.3.2.1 Network Addresses
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Layer 3 Network Addresses
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Presentation Notes
3.3.2.1 Network Addresses (Cont.)
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Network Address

• Source IP address

• Destination IP address

• Responsible for delivering the IP packet from the original source to the 
final destination, either on the same network or to a remote network.

Data Link Address

• Source data link address 

• Destination data link address

• Responsible for delivering the data link frame from one network interface 
card (NIC) to another NIC on the same network

Presenter
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3.3.2.2 Data Link Addresses
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Layer 2 Data Link Addresses
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Presentation Notes
3.3.2.2 Data Link Address (Cont.)
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Layer 2 Data Link Addresses

Presenter
Presentation Notes
3.3.2.2 Data Link Address (Cont.)
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Presenter
Presentation Notes
3.3.2.3 Devices on the Same Network
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• Role of the Network Layer Addresses
Network portion of the IP Address – The left-most part of the address that indicates which 
network the IP address is a member.
Host portion – The remaining part of the address that identifies a specific device on the 
network.

• Source IP address – The IP address of the sending device

• Destination IP address – The IP address of the receiving device

• Role of the Data Link Layer Addresses
Source MAC address – This is the data link address, or the Ethernet MAC address, of 
the sending device.
Destination MAC address – When the receiving device is on the same network as the 
sending device, this is the data link address of the receiving device. 

Presenter
Presentation Notes
3.3.2.3 Devices on the Same Network (cont.)
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Presenter
Presentation Notes
3.3.2.4 Devices on a Remote Network
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Role of the Network Layer Addresses

• The source and destination IP addresses will represent hosts on 
different networks indicated by the different network portions of the 
source and destination addresses.

Role of the Data Link Layer Addresses

• Destination MAC address - When the receiving device is on a different 
network from the sending device, the sending device uses the Ethernet 
MAC address of the default gateway or router.

Presenter
Presentation Notes
3.3.2.4 Devices on a Remote Network (cont.)



Thank you.
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