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• Classics of the field ...



The Past: Data Networks

• Network algorithms for routing, fair resource allocation,
congestion control



The Past: Data Networks

• Network algorithms for routing, fair resource allocation,
congestion control

• Multi-acces problem: tree algorithm, FCFS algorithm, etc.



The Past: Data Networks

• Network algorithms for routing, fair resource allocation,
congestion control

• Multi-acces problem: tree algorithm, FCFS algorithm, etc.

• Integration of voice and data over packet networks



The Past: Data Networks

• Network algorithms for routing, fair resource allocation,
congestion control

• Multi-acces problem: tree algorithm, FCFS algorithm, etc.

• Integration of voice and data over packet networks

• Within 10 years, a multi-disciplinary area took shape.



The Past: Data Networks

• Network algorithms for routing, fair resource allocation,
congestion control

• Multi-acces problem: tree algorithm, FCFS algorithm, etc.

• Integration of voice and data over packet networks

• Within 10 years, a multi-disciplinary area took shape.

• All-optical networking



The Past: Data Networks

• Network algorithms for routing, fair resource allocation,
congestion control

• Multi-acces problem: tree algorithm, FCFS algorithm, etc.

• Integration of voice and data over packet networks

• Within 10 years, a multi-disciplinary area took shape.

• All-optical networking

• Wireless communications, MIMO communications
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• Sophisticated ideas developed at MIT/LIDS are now part of
modern communication systems and data networks

• MIT/LIDS researchers had the foresight to develop the theory,
the algorithms, and the architecture several decades in
advance

• A prime case in point is LDPC codes – the work-horse of WiFi
and 5G – which was an idea some three decades ahead of its
time
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The challenges in communications can be understood in terms of a
datasphere that consists of:

• endpoints, where data is
generated and used,

• core, where data is moved
around, stored, and
processed,

• edge, where the endpoints
and the core meet.



Data growth
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Challenges

• Bandwidth problem
• Massive data transfer

between the endpoints
and the core and inside
the core

• Wireless resources limited
at the edge

• Backbone capacity
stressed

• Low-latency and
ultra-reliability for real-time
control applications

• Data processing challenges
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• 5G envisages a proliferation of communication services

• Can a single standard cover such a diversity of services?
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Forecast

• Demand for specialized communication services will create
room for innovations and new standards

• Routine product-cycle fixes will not meet the growing demand
for data communications as VLSI technology stalls

• Information theory will continue to play a key role in building
ever more sophisticated communication systems

• LIDS-style pioneering research on communications and
networking will continue to be relevant for decades to come



Happy 80th Anniversary!!!


