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F (x) =
∫ x

0 f (u)du

Experimentation on test-beds – low abstraction level
Set up the system in the lab
Cost and time constraints
Results do not generalise

Simulations – medium abstraction level
Build a simulation (e.g. NS-2, OMNeT++, Möbius)
Give slightly more general results than measurement studies
Results are less realistic

Analytical Approaches – high abstraction level
Formalise problem
Give general insights
Results might be far from reality
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G-networks

one could guess, a G-network is a genetic network
it is not.
G as generalized queueing network or Gelenbe network
A G-network is an open queueing network with several types
of customers

regular jobs
negative customers, signals
(signals between queues)
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Jobs arrive into one of K classes

Service time PH-distributed
One class of signals (restarts) with success probability
Upon restart a job changes class, routing probability, success
probabilities
Markovian model
Product-form solution
Derivation of standard queueing metrics straight forward 5 / 11
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Model represents infinite restarts

Jobs arrive to class 1 at rate 0.012

PH-distributed service time, scv = 6.7539

Determine utilisation, expected queue length and expected
waiting time
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Completed jobs leave with prob 1.
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Compare results with simulation using SFERA
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Both have minimum for similar restart rate

Why are simulation and G-network not exactly the same?
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PS strategy means processing speed depends on queue length

Response time depends on queue length

Each event (arrival, departure) results in reschedule of all
future events

Timeout always remains attached to a job

G-network restarts random job

Jobs have no ’age’
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reduces response time

Modelling power for arrivals not fully exploited

Formalism to study reliable protocols, rejuvenation,
checkpointing, .....

Need better tool support.
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