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It’s the heat and the thickness of the mat
which matters.




Problem: across chip wire lengths
stopped scaling




Rent’s Rule
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/ Single-cycle speculative optimisations

reduce cycle time by a factor of 1.3 to 1.6
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Computer Architecture

technology scaling favours
transistors over wires




Power consumed by
Computation vs. Communication

technology 130nm CMOS | 50nm CMOS
node
transfer 32b 20 ALU ops 57 ALU ops
across chip
transfer 32b 260 ALU ops | 1333 ALU ops
off-chip

communication rather than
computation limits performance




When did computer
architecture stop scaling?

Classic Scaling

With every feature size scaling of n
— you get O(n?) transistors
— they run O(n) faster




Processor scaling eras (ouppi)

* n3era
— n from device speed, n? from transistor count

* n’era
— n from device speed, n from n? transistors

* Nnera
— n from device speed, 1 from n? transistors

Computation: the case for many simpler
cores is easy to make

Communication: but what about memory
hierarchy and communication between
threads?
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Level-2 unified cache utilisation
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often 80% of the cache holds dead data

Communication Challenges

1. How do we get the data to the processor
or the processing to the data?

2. How should threads communicate?
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Computer Architecture Sandpit

FPGASs for architecture simulation
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Conclusions

Parallel processing for the masses is
finally here, but how do we use such
resources?

Communication complexity prompts new
computer architecture

FPGAs are now big enough & have
enough connectivity to allow parallel
systems to be easily and efficiently
simulated
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