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@ Features of Communication Systems
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e |n this and the next lesson we discuss How to communicate?




Introduction

e |n this and the next lesson we discuss How to communicate?

e What is needed to get a message from A to B?
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e A communication system consists of nodes (processes) that can
communicate with each other and the connections between nodes

o Communication takes place over a network of such nodes and
connections.

e The network topology is the arrangement of the connections and
nodes of a computer network.




e A topology can be static or dynamic




e A topology can be static or dynamic
e What could be the meaning of this?




e A topology can be static or dynamic:
o static topologies do not change while the system runs




e A topology can be static or dynamic:

o static topologies do not change while the system runs
e in dynamic topologies, nodes may enter or leave the network (churn)




e A topology can be static or dynamic:
o static topologies do not change while the system runs
e in dynamic topologies, nodes may enter or leave the network (churn)
and/or links may be added or removed




e A topology can be static or dynamic:

o static topologies do not change while the system runs

e in dynamic topologies, nodes may enter or leave the network (churn)
and/or links may be added or removed

o Example: the fixed network cables and switches can be considered as
static topology




e A topology can be static or dynamic:

o static topologies do not change while the system runs

e in dynamic topologies, nodes may enter or leave the network (churn)
and/or links may be added or removed

o Example: the fixed network cables and switches can be considered as
static topology

e Example: the connections in the Skype telephone service form a
dynamic topology "
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e A topology can be static or dynamic:
o static topologies do not change while the system runs
e in dynamic topologies, nodes may enter or leave the network (churn)
and/or links may be added or removed

» A topology may be physical or virtual/logical:
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e A topology can be static or dynamic:
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e A topology can be static or dynamic:
o static topologies do not change while the system runs
e in dynamic topologies, nodes may enter or leave the network (churn)
and/or links may be added or removed

» A topology may be physical or virtual/logical:
o the physical topology is the physical structure of the computer network
e a virtual topology can be created by protocols or the applications
themselves




Topology Classes §\

e A topology can be static or dynamic:

e static topologies do not change while the system runs
e in dynamic topologies, nodes may enter or leave the network (churn)
and/or links may be added or removed

¢ A topology may be physical or virtual/logical:

o the physical topology is the physical structure of the computer network

e a virtual topology can be created by protocols or the applications
themselves

o Example: Internet (IP protocol) and P2P networks form virtual
topologies
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Topology Classes

e A topology can be static or dynamic:

static topologies do not change while the system runs
in dynamic topologies, nodes may enter or leave the network (churn)
and/or links may be added or removed

¢ A topology may be physical or virtual/logical:

the physical topology is the physical structure of the computer network
a virtual topology can be created by protocols or the applications
themselves

Example: Internet (IP protocol) and P2P networks form virtual
topologies

Example: the cables and routers in the university are a physical
topology
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¢ Do you know any specific network structures/topologies?




e Star
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e But: Single point of failure




e Star

All computers connected to central node n

Each node can be reached with 2 hops

But: Single point of failure

Example: computers attached to one switch/router/hub
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e Bus

e all nodes/computers connected to one single cable
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e Bus

e all nodes/computers connected to one single cable
e Cheap to realize
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e Bus
e all nodes/computers connected to one single cable

e Cheap to realize
o But: bandwidth of cable shared by all nodes, collissions of messages,
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e Bus

all nodes/computers connected to one single cable
Cheap to realize
But: bandwidth of cable shared by all nodes, collissions of messages,

Example: old Ethernet networks with coaxial cables and hubs
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e Complete Graph




e Complete Graph
e All nodes are connected with all nodes




e Complete Graph

o All nodes are connected with all nodes = very fast / 1 hop per message
e But: Very expensive physical topology, many cables




e Complete Graph

o All nodes are connected with all nodes = very fast / 1 hop per message
e But: Very expensive physical topology, many cables

o Example: IP protocol in internet provides a virtual complete graph
topology
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Communicating processes are connected with each others by “links”

A link can be a cable or other connection, or a communication session
in a given protocol
What are the possible properties of a communication link?
Reliability:
o reliable: every message sent reaches destination exactly once
e unreliable: messages may get lost / modified / duplicated random new

messages may occur
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e Communicating processes are connected with each others by “links”

e A link can be a cable or other connection, or a communication session
in a given protocol

e What are the possible properties of a communication link?
o Reliability:
e reliable: every message sent reaches destination exactly once
e unreliable: messages may get lost / modified / duplicated random new
messages may occur
e Example: Mail and TCP provide reliable communication channels
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Link Properties %ﬁ»

e Communicating processes are connected with each others by “links”

e A link can be a cable or other connection, or a communication session
in a given protocol

e What are the possible properties of a communication link?
o Reliability:
e reliable: every message sent reaches destination exactly once
e unreliable: messages may get lost / modified / duplicated random new
messages may occur
e Example: Mail and TCP provide reliable communication channels
e Example: Radio, Ethernet, IP, and UDP provide unreliable
communication
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What are the possible properties of a communication link?
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o ordered: messages cannot take over each other (FIFO)
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e Communicating processes are connected with each others by “links”

A link can be a cable or other connection, or a communication session
in a given protocol

What are the possible properties of a communication link?
Reliability
Order:

o ordered: messages cannot take over each other (FIFO)
o unordered: messages can take over each other
e Example: Mail and UDP provide unordered message services




Link Properties %ﬁ»

e Communicating processes are connected with each others by “links”

e A link can be a cable or other connection, or a communication session
in a given protocol

What are the possible properties of a communication link?
Reliability
Order:

e ordered: messages cannot take over each other (FIFO)

e unordered: messages can take over each other

e Example: Mail and UDP provide unordered message services

e Example: A telephone conversation is based on an ordered message
service
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in a given protocol

What are the possible properties of a communication link?
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Reliability
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e Communicating processes are connected with each others by “links”

A link can be a cable or other connection, or a communication session
in a given protocol

What are the possible properties of a communication link?
Reliability
Order

Capacity:
e unlimited: arbitrary many messages can be on a link at once
e limited: at most k messages on a link
e Example: Unlimited links only exist in theory
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e What are the possible properties of a communication link?
¢ Reliability
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A link can be a cable or other connection, or a communication session
in a given protocol

What are the possible properties of a communication link?
Reliability

Order

Capacity

Direction:

o unidirectional: messages only in one direction
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Communicating processes are connected with each others by “links”

A link can be a cable or other connection, or a communication session
in a given protocol

What are the possible properties of a communication link?
Reliability

Order

Capacity

Direction:

o unidirectional: messages only in one direction
e bidirectional: messages in both directions
o Example: TV, Radio are unidirectional communication links
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e Communicating processes are connected with each others by “links”

e A link can be a cable or other connection, or a communication session
in a given protocol

e What are the possible properties of a communication link?

e Reliability

e Order

e Capacity

e Direction:

e unidirectional: messages only in one direction

e bidirectional: messages in both directions

e Example: TV, Radio are unidirectional communication links
e Example: Most protocols in the internet are bidirectional
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e A link can be a cable or other connection, or a communication session
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e Direction

e Latency: the time a message needs to get from A to B:
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e Communicating processes are connected with each others by “links”

e A link can be a cable or other connection, or a communication session
in a given protocol

e What are the possible properties of a communication link?
e Reliability

e Order

e Capacity

e Direction

e Latency: the time a message needs to get from A to B:

e Latency is what you perceive as “Lag" in multi-player games
e High latency: wait a long time until download starts
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e Communicating processes are connected with each others by “links”

e A link can be a cable or other connection, or a communication session
in a given protocol

e What are the possible properties of a communication link?
¢ Reliability

e Order

e Capacity

e Direction

e Latency: the time a message needs to get from A to B

e Bandwidth: How many bits per second can we send




Link Properties %ﬁ)

e Communicating processes are connected with each others by “links”

e A link can be a cable or other connection, or a communication session
in a given protocol

e What are the possible properties of a communication link?
e Reliability

e Order

e Capacity

e Direction

e Latency: the time a message needs to get from A to B

e Bandwidth: How many bits per second can we send:
e Low bandwidth: Wait a long time until download completes
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Communication Systems

o Different types of networks

Em TS digital networks
@%hﬁ;gm% packet switching
oriented less
(Internet,
SRV (ATM, X.25) Ethernet)

Data Transmission
Signal Transmission

connect riented transmission
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o Different types of networks

analog
NELWOKS]

digital networks

fixed channel allocated
between two commu-
nication partners and
ichannell L. kept reserved during
Switching) packet switching the complete commu-

nication

oriented less communication/data

(Elephene (BNl (ATM, X 25) (Internet, stream broken into

networnky Ethernet (small) packets, each
) of which may take a

different route through
the network
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Communication Systems

o Different types of networks

o Networks grow historically and organically >

m TS digital networks
%% packet switching
oriented less
(Internet,
SRV (ATM, X.25) Ethernet)
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Communication Systems

o Different types of networks

o Networks grow historically and organically >
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Communication Systems

o Different types of networks

o Networks grow historically and organically >

analog
NELWOKS]

digital networks

oriented less

((epheone (Internet,
SRV (ATM, X.25) Ethernet)
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e We have learned about the topology of a network

e We have learned about properties of a communication link




il
Thank you
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