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Concept of P2P networks

@ Peer-to-peer means the overlay type: the peers are
interconnected.

@ A peer-to-peer network breaks up with the tradition of using
client/server architecture.

@ No dedicated network is needed, simple internet connection
per peer is used instead.

@ Peers interconnect in an ad-hoc manner.

@ Use of decentralized distributed algorithms.
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Use of P2P networks

@ This approach makes us possible to use modern
chat-voice-video clients.
o Microsoft Live (MSN) Messenger.
e Skype.
e Yahoo Messenger.
e VolIP telephony also.
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Use of P2P networks

@ This approach makes us possible to use modern
chat-voice-video clients.
o Microsoft Live (MSN) Messenger.
e Skype.
e Yahoo Messenger.
e VolIP telephony also.
@ Also widely used in file-sharing systems.

o BitTorrent.
o UseNext.
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@ Synchronization protocols.
@ Hash table protocols.

@ Content sharing protocols.
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Protocols to model

Synchronization protocols.

o

@ Hash table protocols.

@ Content sharing protocols.
o

Replication protocols.
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Stochastic modeling

@ Benefits

e Mathematically clear.
o Tools/results are given.
o Computer aided.
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Stochastic modeling

o Benefits
e Mathematically clear.
o Tools/results are given.
o Computer aided.
o Drawbacks
o Overgeneralization.
e Too much simplification.
e Some protocols do not fit.
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Discrete event simulation

@ Benefits

o Every creatable protocol can be modeled.
e Any kind of parameter is measurable.
o Even repeatable.
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Discrete event simulation

o Benefits
o Every creatable protocol can be modeled.
e Any kind of parameter is measurable.
o Even repeatable.
@ Drawbacks
e Bad design of the simulation tool can cause problems.
e Simulation time usually very long.
e Sometimes we cannot be sure about approaching the
steady-state.

Gabor Baldzsfalvi,Janos Sztrik Modeling P2P protocols by cellular automata



Definition
Cellular automata Neighborhoods

Definition

@ We put a copy of a deterministic finite
automaton (DFA) into each cell of a finite
closed area of the Z" space.

Gabor Baldzsfalvi,Janos Sztrik Modeling P2P protocols by cellular automata



Definition
Cellular automata Neighborhoods

Definition

@ We put a copy of a deterministic finite
automaton (DFA) into each cell of a finite
closed area of the Z" space.

H o @ This DFA has a state transition function
depending on the state of the cell's
neighbors as well.

Gabor Baldzsfalvi,Janos Sztrik Modeling P2P protocols by cellular automata



Definition
Cellular automata Neighborhoods

Definition

@ We put a copy of a deterministic finite
automaton (DFA) into each cell of a finite
closed area of the Z" space.

H o @ This DFA has a state transition function
depending on the state of the cell's
neighbors as well.

@ Special neighborhoods are used.

Gabor Baldzsfalvi,Janos Sztrik Modeling P2P protocols by cellular automata



Definition
Cellular automata Neighborhoods

Definition

@ We put a copy of a deterministic finite
automaton (DFA) into each cell of a finite
closed area of the Z" space.

H o @ This DFA has a state transition function
depending on the state of the cell's
neighbors as well.

@ Special neighborhoods are used.

@ From outside, the system is not touchable.

Gabor Baldzsfalvi,Janos Sztrik Modeling P2P protocols by cellular automata



Definition
Cellular automata Neighborhoods

Neighborhoods

@ Arbitrary composition.
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Definition
Cellular automata Neighborhoods

Neighborhoods

@ Arbitrary composition.

. @ Moore neighborhood.

@ Von Neumann neighborhood.

@ Von Neumann in one dimension.
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Example

@ Information is passed to every node.

@ All of them knows, when they have to
fire.

time
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