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Layering in packet networks
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The Rules
Communications Fundamentals

Networks can vary in size and complexity. It is not enough to have a connection,
devices must agree on “how” to communicate.

There are three elements to any communication:
* There will be a source (sender).

* There will be a destination (receiver).

* There will be a channel (media) that provides for the path of communications to
occur.



The Rules

Message Formatting and Encapsulation

* When a message is sent, it must use a specific format or structure.
* Message formats depend on the type of message and the channel that is used to

deliver the message.

Dear Jane,

I just returned from my trip. | thought you might like to
see my pictures.

John

Sender
4085 SE Pine Street
Ocala, Florida 34471

Recipient
1400 Main Street
Canton, Ohio 44203
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The Rules
Message Delivery Options

Message delivery may one of the following methods:

* Unicast - one to one communication
* Multicast — one to many, typically not all
* Broadcast — one to all

Note: Broadcasts are used in IPv4 networks, but are not an option for IPv6. Later we will also
see “Anycast” as an additional delivery option for IPv6.




Benefits of using a layered model

" assists in protocol design
* fosters competition
“ changes in one layer do not affect other layers

“ provides a common language

Using a layered model helps in the design of complex, multi-use, multi-vendor networks.

Internetwork

Individual parts of the system can be
designed independently, but still
work together seamlessly.
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TCP/IP Protocol Suite
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Encapsulation

Layers with TCP/IP Model

" Protocol data units (PDU) and encapsulation

Aplication layer

Message
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Encapsulation

Layers with TCP/IP Model

" Protocol data units (PDU) and encapsulation

Application layer Aplication layer
header data
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Encapsulation

Layers with TCP/IP Model

" Protocol data units (PDU) and encapsulation

Transport layer
header

Application layer
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Aplication layer
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Encapsulation
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Layers with TCP/IP Model

" Protocol data units (PDU) and encapsulation
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header header header data acke
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Layers with TCP/IP Model

" Protocol data units (PDU) and encapsulation

Encapsulation
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Layers with TCP/IP Model

" Protocol data units (PDU) and encapsulation
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Layers with TCP/IP Model

" Protocol data units (PDU) and encapsulation
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Decapsulation
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Layers with TCP/IP Model

" Protocol data units (PDU) and encapsulation
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Layers with TCP/IP Model

" Protocol data units (PDU) and encapsulation
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Layers with TCP/IP Model

" Protocol data units (PDU) and encapsulation
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Layers with TCP/IP Model

" Protocol data units (PDU) and encapsulation
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Layers with TCP/IP Model

" Protocol data units (PDU) and encapsulation
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Standards Organizations

Open Standards

Open standards encourage:

IEEE * interoperabty
’ W\= * competition

i * innovation

7 1 ETF ati

m Standards organizations are:
Internet Assigned Numbers Authority ° Vendor'neutral

* non-profit organizations

%a ‘ * established to develop and promote the
TCANN 0 concept of open standards.

The Internet Corporation for Assigned Names and Numbers




Standards Organizations

Internet Standards * Internet Society (ISOC) - Promotes

the open development and evolution of
internet

* Internet Architecture Board (IAB) -
Responsible for management and
development of internet standards

* Internet Engineering Task Force
(IETF) - Develops, updates, and
maintains internet and TCP/IP
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Standards Organizations
Internet Standards (Cont.)

Standards organizations involved with the
development and support of TCP/IP

“ m * Internet Corporation for Assigned

Names and Numbers (ICANN) -
Coordinates IP address allocation, the
management of domain names, and
assignment of other information

B AEsE ) (| SRt ENataes * Internet Assigned Numbers Authority

\_// | \_/ (IANA) - Oversees and manages IP

address allocation, domain name
Domain Names management, and protocol identifiers for

v ICANN



Standards Organizations
Electronic and Communications Standards

* Institute of Electrical and Electronics Engineers (IEEE, pronounced “I-triple-E”)
- dedicated to creating standards in power and energy, healthcare,
telecommunications, and networking

* Electronic Industries Alliance (EIA) - develops standards relating to electrical
wiring, connectors, and the 19-inch racks used to mount networking equipment

* Telecommunications Industry Association (TIA) - develops communication
standards in radio equipment, cellular towers, Voice over IP (VolP) devices, satellite
communications, and more

* International Telecommunications Union-Telecommunication Standardization
Sector (ITU-T) - defines standards for video compression, Internet Protocol
Television (IPTV), and broadband communications, such as a digital subscriber line
(DSL)



Dékuji za pozornost
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