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Your PC

Accass Providers
The web is really made
of many networks con-
nacted in a hierarchy. Local Intarnet
service providers (ISPs) typically give
residential and small business access
tothe Intarnat. Regional providars
typically connect several local |1SPs to
gach other and to back haul providers
that connect with other regional
providers.
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Domain Mame Sarver (DNS)

This server maps domain names to
their IP addresses. One ofthe reasons
that the Internet has taken off inuse and
popularity is because www. cisco.com

iz much easier to remember than
25.156.10.4.




Internet Infrastructure: How It All Connects
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Web Sarvers

All web pages are stored on computars
called web servers. Thousands of these
servers can be dedicated zarvers for
companies, hosting servers that house
many personal pages, or even single
computers housing individual pages.

Back Haul Providars

A few back haul providers comprize the
high-speed backbone of the Intarnat.
Only a handful of these providers are
capable of handling the massive
amounts of Intemet traffic that continues
to grow. Many parts of the back haul
providers overlap with each other, which
improves both the speed and reliability
of tha netwaork.
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Elemen-elemen Komunikasi

* Pesan/informasi (message) —~ \oice , Uideo, Taxt, 33

e Yang harus dikirim dari satu piranti ke piranti yang lain.
* Sumber pesan (source)/pengirim (sender) - sdlse

e Piranti elektronik yang mengirim pesan ke piranti yang

lain.
Ry

* Tujuan (destination) /penerima (receiver)—
* Menerima pesan dan menterjemahkan.

* Kanal (Channel ) — (o lurnn

e Terdiri dari media yang menyediakan jalan untuk
message dari source ke destionation.



Segmentation - fwtongn-

e Data is sent across a network in small “chunks”

called segments L]

Communicating the Message

Multiple communications are
interleaved, gnng each user a part
of the bandwidth.

Segimentation - hreaking communication into pieces,

Segmentation hultiplexing



Multiplexing

* The process used to interleave the pieces of separate
conversations together on the network is called
multiplexing.

Communicating the Message

Muhtiple communications are

: interleaved, giving each user a part
V\Alo of the bandwidth.
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Muftiplexing - interleaving the pieces as they traverse the medlia.

segmentation hlultiplexing
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Multiple pieces are labeled for easy direction
and re-assembly.
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Komponen-komponen Jaringan

* Piranti (device) dan media
e Elemen fisik atau hardware jaringan

* Layanan (service) dan Proses (process)
e program-program komunikasi (software) yang berjalan
di piranti jaringan.
e Sebuah service jaringan menyediakan informasi untuk
merespon sebuah permintaan (request)
« Contoh service: layanan e-mail hosting, web hosting,
e Sebuah Proses jairngan menyediakan fungsionalitas

(aturan-aturan) yang mengarahkan dan menggerakkan
message melalui jaringan.



Piranti Jaringan

e Piranti akhir (end device): berhubungan langsung dengan user.

e Contoh:
« Computers (work station, laptop, server)
- Printer jaringan
 Telepon IP (VoIP phone)
» Kamera keamanan (security camera)
« PDA, barcode scanner, dan lain-lain.

* Piranti antara (intermediate): menyediakan koneksi jaringan
e Network Access Devices (Hubs, switches, and wireless access
points) = =y
e : ; b < il
e Internetworking Devices (routers) e e Ftaavit vy

e Communication Servers and Mode;s\a ) Her (& uaanM : >
e Security Devices (firewalls) - A
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Fungsi Protokol dalam Jaringan (1)

* Protokol jaringan menyediakan:

Froz %’“UN';

e Proses yang dikerjakan piranti jaringan untuk berbagi
informasi tentang jalur jaringan. - Roukuy frololid

e Kapan message dilewatkan piranti jaringan dan

bagaimana cara mengatasi error pada proses
pengiriman. — f¢ kot proeass

e Pengaturan dan penentuan sesi (session) pengirimana
data. __ . aplihon Yoy (o -

e Format atau struktur message —~



Fungsi Protokol dalam Jaringan (2)
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Protokol dan Layer Model

Models Provide Guidance

e
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Network diagrams depict actual devices in

their relationships.
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Keuntungan Model Layer

* 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.

Individual parts of the system can be
designed independently, but still
work together seamlessly.



Model TCP/IP

Transport —

Internet - >

il
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Network
Access

Application —

Represents data to the user plus
encoding and dialog control.

Supports communication between diverse
devices across diverse networks.

Determines the best path through the network.

Controls the hardware devices and
media that make up the network.



At a Glance-TCP IP I\/Iédel

Encapsulation . ( POU
A WW _
Passing
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OS| Model — the upper layer

Application + Provides a user interface
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* Presents data
« Handles processing such as encryption

Presentation

4 COM/J"W

« Keeps different applications’
data separate

Session

Transport

Metwork

Data Link

Physical




OS| Model — the lower layer

e o

Data Link

+ Provides reliable or unreliable delivery
« Performs error correction before retransmit

» Provides Jogical addressing,
which routers use for path determination

« Combines packets into bytes and bytes into frames
* Provides access to media using MAC address
+ Performs error detection not correction

* Moves bits between devices
« Specifies voltage, wire speed,
and pin-out of cables
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At-a-Glance: OS] Model

Layer Mame

Application
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Encapsulation

TCP Headar Diata

IP Header Data

1100101011010

Communicating Between Layers

Each layer of the OS] model usss its own protocol
to communicate with its peer layer in the destina-
tion device. The OS] model specifies how each
layer communicares wich the layers above and
belowr it, allowing vendors to focus on specific lay-
ers that will work wich any other vendor's adjacent
layers,

Layer Na. Function

Exsmples

— Telnet

Encryption and Orther Procassing .&].;E::I;T
— ] o 0s
Layer & | Managas Multiple Applicstions Scheduling
Provides Reliable and Unraeliable TCP
Delivery and Ermor Cormection LDF
ﬁ | Provides Logical Addreasing
e
Switches B0Z/3
) __ . | Access Endpoints with MAC
Fr:n-m E Addrass Error Detaction Cormaction
Cabling El&TIA
P -1 | Specifes Voltags, Wire Spesd, -
Py and Fin-Out Cables V.35

Informarion is exchanped berween layers naing
protocol data units (PDU). PDUs include control
informatien (in the form of headers and trailers)
and user dara. FDUs include different types of
information as they go up or down the layers
{called “the stack™). To clarify where the PDU js
on the stack, it is given a distiner name at sach of
the lower levels.
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Die-Encapsulation

MAC Haad e Data FCS

1100101011070

In ocher words, a FDU that is a sepment (Layer 4)
includes all the applicarion layer's informarion. A
packet (Layer 3) includes network layer contool
informartion in addition to the data and control
information contained at the transport layer.
Similarly, a frame {Layer 2) is a FDUJ that includes
data link laver control information in addition to
the upper layer control information and dara.
Finally, PD¥Us at the physical layer (Layer 1) are
called bits.



Compare OSI| and TCP/IP model

0S| Model TCP/IP Model
r g
7. Application
6. Presentation Application

5. Session
[ 4. Transport [ Transport ]
‘
[ 3. Network [ Internet ]
B
[ 2. Data Link
Network
Access
1. Physical

The key parallels are in the Transport and Network layers.



Addressing and Naming Schemes

* Explain how labels in encapsulation headers are
used to manage communication in data networks
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Addressing and Naming Schemes

* Explain how labels in encapsulation headers are
used to manage communication in data networks

Protocol Data Unit (PDU)

. Destination Source
Network Device Network Device SEE
Address Address Address Address

The Protocol Data Unit header also contains the network address.

209.165.200.230
i v

09.165.202.145 209.165.202.130 “~

Source end
device



Addressing and Naming Schemes

* Describe how information in the encapsulation
header is used to identify the source and destination
processes for data communication

At the end device, the service port number directs the data to the correct conversation.

Service: Port Number
Terminal

Session




