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NSF and DARPA will explore rapid development of energy efficient
hardware architectures for ML from continuous stream of real time
data, considering distributed ML in a cloud environment.

Target application areas for DARPA
o High bandwidth image processing3WaPconstrained systems
o High bandwidth wireless systems such as 60 GHz 5G

NSFRTML program is dedicated to patimding research in this
context.

DARPA-RTML program will create the tools and circuit development
Infrastructure enablingapid innovation in resulting ML hardware.

Collaboration will be effected througlp&tnership supplement©
andfour (4) joint workshops mandatory for the awardees during
Phased and Il of the DARPA project.
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DARPA Phase | will produce silicon compiler
benchmarked usingtandardML frameworks.

o Atthe end of Phase I, DARPA silicon compiler will be available
to NSF awardees for (optional) evaluation of their algorithms.

o Results of NSF awards will be available to DARPA teams for
Implementation Phase 2.

NSF: hardware implementation in platforms integrable into
silicon (FPGA or ASIC).

DARPA: (ASICs) 14nm Silicon CMOS technologies.

Metrics: size, weight, power, latency, and platform
adaptability.
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StandardML techniques include (ut not limited tQ9:

Feed forwarddonvolutional) neural networks;

Recurrent networks and specialized versions (e.g., liegtate
machines);

Neurosciencanspired architectures, suchsgske time-dependent
neural nets including their stochastic counterparts;

Non-neural ML architectures inspired pgychophysicsand derived
from classical statistical mechanigs

Classicakupervisedlearning (e.g., regression and decision trees);
unsupervisedlearning (e.g., clustering)semisupervisedlearning
methods;

Generative Adversarial Networks(GAN) techniques;

Other approaches, e.g., transfer learning, reinforcement learning,
manifold learning and orghot learning, including lifelong learning
algorithms.

Routine implementations of known ML algorithms in existing
hardware are not within scope.
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Hardwaresoftwarealgorithm crosdayerco-designis required,;

Learning algorithms in whichll stages of training(including incremental training,
hyperparameter estimation, and deployment) can be performeal tnme will receive
higher priority, recognizing the asymmetry in rate learning versus reéime
inference;

Proposals submitted to this program should seek to demonstrate radical improvem
themetrics of performance e.g., size, weight, power, latency and energy efficiency;

Approximate algorithms for efficient implementation, e.g., loprecision gradient
computation and sparsetypnnected neuronal nodes, are within scope;

Approaches tgelfassessingystems are within scope;
Distributed ML algorithms and hardware for retahe performance are within scope;

Efficient and novel utilization of data and memory paths, e.ggrinear-memory
computations, are within scope;

Theprogram is also interestedamalog/mixedsignal architectures.
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Pl Eligibility:
Principal Investigators (Pl) must be at the faculty level as
determined by the submitting organization.

DARPA Phasd performers who do not move on to DARPA
Phasdl will be eligible for NSF funding.

o Such Pls will need to partner with an existing NSF
RTML awardee on &aarge projectfor collaboration
through @artnership supplements

DARPA teams can include researchers from NSF RTML
awardees as part of their DARPA Phase 2 effort funded
through @artnership supplements
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Generic NSF review criteria will apply

I National Science Board approved Merit Review Criteria
o Intellectual Merit
o Broader Impacts

I NSF Staff will give careful consideration to the following:
o Integration of Research and Education

o Integrating Diversity into NSF Programs, Projects and
Activities
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The followingadditional review criteria will be used fall NSF
RTML proposals; all proposals should address these carefully:

I Synergy in machine learning, software, algorithm, and hardwar:
co-designto meet the reaime machine learning goals of this
program.

ForLarge proposals the followingadditional review criteria will
also be applied:

I strength of thé’roject ManagementandCollaboration Plan in
the Project Description.

I strength of thé&valuation/Experimentation plan (e.g., in
FPGA/ASIC) in the Project Description.
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NSFRTML webinar:
https://www.nsf.qgov/events/event summ.ijsp?cntn 1d=298083&0orq=CISE

NSFRTML website:
https://www.nsf.gov/pubs/2019/nsf19566/nsf19566.htm?0rg=NSF

DARPA-RTML website:

https://www.fbo.gov/index?s=opportunity&mode=form&id=29e4d24
ce31d2bf276a2162fae3d11cd&tab=core& cview=0
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