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* There is a large amount of
computation, for which you need
either external support... (cabled
device)

* Or can do without PC and cable,
sacrificing some performance

e Or wait for this...

Object recognition

...ahd offload your
"- computatlon elsewhere
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There is much research happening now on removing heavy computation
altogether, i.e. offloading computation to the edge.
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Traffic direction is NORTH-SOUTH

* PON are widespread for high-
performance, low-cost access
connectivity.

A new direction EAST-WEST is required

—)

* For lower latency there are MEC nodes...
that’s why they were invented

» But traffic to edge nodes requires o
handling of direct end points @ 250
communications (EAST-WEST) - oLt

* This is also crucial for mobile functional o) X o
split %ﬁ
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Demand varies in time and location:
—> take advantage of statistical multiplexing of
compute capacity

—> This translates into any computing device
should be reachable from anywhere

—> This brings up the network capacity and
latency problem.
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Dynamic optical connectivity can help on
latency trade-off between distance
(propagation time) and electronic bypass
(routing and computation time).

No strict latency

Macro cell

by

No strict latency

Small cell 1

Strictlatency

\

Strictlatency

\
Strict latency: transparent bypass of cloud CO
Strictlatency

Edge cloud node

Small cell 2

Central Data Centre
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Th. Pfeiffer, “Converged heterogeneous optical
metro-access networks,” ECOC 2010, paper Tu.5.B.1

extension ports neighboring

S. Das, M. Ruffini. PON Virtualisation with EAST-WEST Communications for Low-Latency Converged Multi-
Access Edge Computing (MEC). OSA Optical Fiber Communications Conference (OFC), March 2020

ey i3 Dynamic solutions are more i1 "<
E - Y flexible and efficient but 428 [wee)] || (578 Lgrf_l - T
£ i > Q & require power = this using LI
: = i 1 reflections at splitter needs a7
=il == oo optical amplification.
Static solutions are less flexible (i.e., ONy " Siaall Cell N
configuration of end points) and efficient i, X
(i.e., capacity usage) but can be totally Here new technology at splitter nodes ToRAAA R
passive. could be a game changer
OLT ﬁMacro Cell
‘1" RRU
. Wlhatever the splitter technology, virtualisation will play a defining L B prooesing Mo
role:

* Dynamic organization/slicing of L2 scheduling across multiple wavelengths.
e Organisation of wavelength routing in PON and across metro.

* Important constrained optimization problem... o0 i e
at Small cell
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with OLT2 & 50% B

inter-PON ONUs = A < onU
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e Al computing is the problem: it sets the network and
computing capacity and latency targets

* The solution is a complex dynamic optimization of
compute and network resource allocation, electronic -
and optical switching, transmission impairments. N \

No strict latency Strict latency

Edge cloud node

* Slicing and sharing adds inter-dependency between
applications, requiring application/network
performance monitoring.

Small cell 1

* Al is being applied to multiple aspects of computing and networKitig:
* Demand and performance prediction

* Estimating complex computing behavior, energy consumption, etc
* Estimating optical transmission impairments

Macro cell

Small cell 2 [HE

Central Data Centre

* Can application-level Al and network/compute optimization Al cooperate rather than adopting
client/sever approach?
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Whatever vou do: Al needs data and testing!
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