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‘Planned Deployment: NLR Example

We assume that there are approximately 20 GENI Backbone Nodes in North America,
interconnected by optical fiber carrying multiple wavelengths, each operating at 10Gb/s.
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Functional Building Blocks

Wavelength Selective Switch (WSS): Data on one 10Gb/s wavelength can be
switched to another wavelength, or delivered to the Fast Circuit Switch. Data
carried on a wavelength is not interpreted in any way by the WSS.

Fast Circuit Switch (FCS): Circuits are time-division-multiplexed onto a
10GDb/s wavelength. The minimum granularity will be 1Mb/s, and the circuit
switch should be capable of establishing a new circuit in less than 1ms.

Programmable Framer (PF): The framer will frame packets inside circuits.
SONET is one obvious choice for a default framing format. The framer should
have a null framing format in cases where the packets themselves carry
sufficient information for recovery at the destination.

Packet Processor (PP): This is what we’ve been calling the Programmable
Router. We propose changing the name to Packet Processor as it can really
process packets in any way it chooses, at layers higher than we traditionally
think of as routing. E.g. it could transcode packets from one format to another,
or do deep application level packet inspection, or even terminate flows as an
end-point.
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Proposed GENI Backbone Node Architecture

Out of Band Signaling and Control Channel

10G 10G
1310nm 1310nm

- - <

HUEIE @ (PO qrey VSRI VSRI VSRI
—> Linecard > > >
- < <

HUEIE @ (PO qrey VSRI VSRI VSRI
— Programmable Linecard » > »
- Router - < ROADM

HUEIE @ (PO qrey VSRI VSRI VSRI
—> Linecard > > >
-~ Virtual Cut-Through < <

e VSRI | VSRI[Programmable| VSRI| | VSRI .
—= — Framer
A
-
— B Connection VSRI )
/AN to external ’ This box enables the
networks <—j VSRI node to access any of the
—> wavelengths on the

network via the ROADM
and the Wavelength

This linecard serves as a
single channel (lambda)

TDM switch that can cut This box enables Tli/"\‘/?rkl”e I‘?Lerf?cis
througr ol ?,dg/drg p_zu: _ PIRERIENIIG €1 ClEE cross(con:g;:t aﬁsoajerves
wavelength bandwidt i _ 3
without going into the frsrrglggoall;\ d|tt ?;: pt))(;rt to profice cut-through to TEIS 208 egabldes_(tjrtlﬁ reto
router. controlled b .the router or WEEETEIS TER AR ® the network (e
\ / a local gr external 2eblielegpee i e [ e netf\_Nork (ehg. i
network user. It is used to ROIABL, (e EED p2es smbd:s, ||l:|)ers_) e
bridge rotbcols from LRI VG e e et A
g Ip s 11 intact to the router. to scale to a larger
VSRI = Very Short Reach Interface external networks. The number of nodes and not
WTI = Wavelength Tunable Interface router or external network require the electronics to
_____ = TDM switched channel can also program a match the total number of
\bytﬁasts) statte that mal:es/ wavelengths or capacity
is box transparent.

\ of the network. /




Stanford

& GENI Management System

7 University i;

Control Plane

GENI
Programmable
Router

In-band or out-

/ of-band
signaling

channel

Transponder Interface

D-ROADM #

D-ROADM

U,
i

Fast Tunable
Router Output Queues Transponders

w/1310nm (1310nm to 15xxnm)
Transponders .:l

AWGR

- ——_—_—_——-—_——_-—— =

>
9
-
9

Fast Fast
Add Drop

D-ROADM

D-ROADM
vii 111

Tunable Transponder Interface

Router Input




	GENI Backbone Node Hardware Architecture
	Planned Deployment: NLR Example
	Backbone Substrate Model
	Functional Building Blocks
	Functional Building Blocks

