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DWDM-RAM

Optical-network grid service 
architecture
ØEnable the deployment of dynamically-

provisioned optical networks in grids
ØSupport data-intensive grid applications 

through advanced optical network
ØProvide dedicated lightpaths as a service
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The Network Service

NRS – Network Resource Scheduler
ØKnows the topology of the network

ØSupports on-demand and advance 
reservation

ØSchedules multi-wavelength lightpaths
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Our Goal
Advance-reservation scheduling of 
multi-wavelength lightpaths
Use simulation to assess the 
efficiency of different strategies
Main problem
ØLack of information on what the traffic 

on data-intensive grids will be like
ØSolution: FONTS
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FONTS

Flexible Optical Network Traffic 
Simulator
ØGenerates traces of advance-reservation 

multiple-wavelength lightpath requests
ØIncorporates stochastic models
ØIs scalable and independent of the 

network interconnection
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FONTS – Operation Modes
Request Arrivals
ØPoisson

Advance Reservations
ØPoisson, Uniform

Source Node and Destination Node
ØConstant, Uniform, Arbitrary Probabilities

Number of Wavelengths
ØConstant, Uniform, Heavy-Tailed

Data Size
ØConstant, Uniform, Heavy-Tailed, Arbitrary 

Probabilities
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FONTS

Challenge
ØAdvance reservation requests are a 

function of
qThe time at which they arrive

qThe time in the future for which the 
reservation is requested
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Generating Advance 
Reservation Requests
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Scheduling Lightpaths

Most used basic approaches
ØWavelength Concentrating
qGoes through all the routes in a fixed order and for 

each route tries all the wavelengths in a fixed order

ØWavelength Balancing
qGoes through all the wavelengths in a fixed order and 

for each wavelength tries all the routes in a fixed 
order

Optimizations are usually based on the 
ordering of routes and wavelengths
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Scheduling Lightpaths

Request: 4 wavelengths from 1 to 3
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Scheduling Lightpaths

Our goal
ØCompare balancing and concentrating in 

different scenarios
ØIdentify special conditions, which may 

favor one or the other
Our implementation
ØSelect routes according to the length
qDisjoint-edge shortest-path first

ØSelect wavelengths in order



Request Traffic
Time slots = 60min
Request inter-arrival time = 10min

1,5,9

2,6,10

3,7,11

4,8,12

High, medium, and low traffic
Constant wavelength requests

High, medium, and low traffic
Heavy-tailed wavelength requests

High, medium, and low traffic 
Uniform wavelength requests
High, medium, and low traffic
Constant wavelength requests

5, 15, 30min

5, 15, 30min

5, 15, 30min

Constant: 1

Zipf’s
Exp = 3, cap = 4

Uniform: [1-4]

Constant: 4

Number Experiment Reserv. Inter-
Arrival Time

Number of
wavelengths

5, 15, 30min



Partial Mesh

4-Node Topologies Studied

These topologies cover the most used 4-node basic blocks used to
form optical networks.
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Partial Mesh:
Uniform Requests
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Partial Mesh:
Fixed 2-Hop Requests
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4-node Ring:
Uniform Requests
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4-Node Ring:
Fixed 2-Hop Requests

25% 4-node ring

0

0.2

0.4

0.6

0.8

1

1 2 3 4 5 6 7 8 9 10 11 12

Experiment number

B
lo

ck
in

g
 p

ro
b

ab
ili

ty

wavelength-balanced

wavelength-concentrated

50% 4-node ring

0

0.2

0.4

0.6

0.8

1

1 2 3 4 5 6 7 8 9 10 11 12

Experiment number

B
lo

ck
in

g
 p

ro
b

ab
ili

ty

wavelength-balanced

wavelength-concentrated

75% 4-node ring

0

0.2

0.4

0.6

0.8

1

1 2 3 4 5 6 7 8 9 10 11 12

Experiment number

B
lo

ck
in

g
 p

ro
b

ab
ili

ty

wavelength-balanced

wavelength-concentrated

Wavelength-balancing and 
concentrating perform 
comparably

1

2

3

4



No Traffic on One Link:
Uniform Requests

Path 2-4 is not 
requested
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Current Status

Scheduling Simulator
ØSimulator has been extended to accept 

any topology
qExtensive analysis of simulation results on 

different kinds of traffic and topologies
qHybrid algorithm, which combines  balancing 

and concentrating
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Current Status

FONTS
ØCurrently generates traces for
qOn-demand requests
qAdvance reservations
qPeriodic reservations

ØAvailable on line:
à http://students.engr.scu.edu/~snaiksat/fonts
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Current Status

FONTS
ØCurrently generates traces for on-

demand, advance, and periodic 
reservations
ØA webpage allows users to generate 

their own trace by describing their 
traffic through specific parameters
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Current Status

FONTS
ØCurrently generates traces for on-

demand, advance, and periodic 
reservations
ØA webpage allows users to generate 

their own trace by describing their 
traffic through specific parameters
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Current Status

FONTS
ØCurrently generates traces for on-

demand, advance, and periodic 
reservations
ØA webpage allows users to generate 

their own trace by describing their 
traffic through specific parameters
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Conclusion

FONTS is an important tool
ØEnables experimenting with different 

kinds of traffic, while real traces are 
not available.

Lightpath scheduling
ØSpecific characteristics of the traffic 

and topology definitely affect the 
behavior of scheduling strategies.


