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VY poboTi BHBYAETHCA MOTEHILIA] INIMOOKOro HaBYaHHS MJis PO3B'S3aHHS
npoOiieMu onTUMIi3allii Au3ailHy MpollecopiB, MOKIIAJA0UNCh Ha JOBEJEHI MOX-
JMBOCTI TNIMOOKOr0 HaBYaHHS y pO3B'sI3aHHI CKJIAJHMX 3ajad. HemonaBHi iHHO-
Ballii B open source iHCTpyMEHTax AJi JW3aifiHy MpOoIecopiB 3HU3MWIU IIHOBHIA
Oap'ep Ta MO3BOJUIM 3pOOMTH JOCHIKEHHS Yy cdepi onTumizaiii mpoiecopiB
JOCTYITHUMU ISl HEBEJIMKUX AOCTIAHUIIBKUX TPyN Ta Uil iHAMBIAyaIbHUX J10-
cningHukiB. OnHaK HE3pUICTh IUX IHCTPYMEHTIB Yy TO€JHAHHI 1 3arajibHOIO
CKJIaHICTIO cepr po3pOOKH MIKPOIPOIECOPIB 3aTHINAE MPOIEC ONMTUMIZAIlT
nyke cknanauM. He nuBnsiunch Ha Bee 1ie, MOTEHI[IHHI epeBaru riindoKoro Ha-
BUAHHS Yy 3HAYHOMY IOKpAIeHH] apXITeKTyp MIKPOINpPOLECOpIB Ty’Ke 3HaYHI,
10 POOUTH LIeH MiaXia 6araTooOIsSOUYUM JIJIs MaiOYyTHIX JOCIIIXKEHb.

The microprocessor is the fundamental building block of modern
computing technology, and its performance directly impacts the speed and
efficiency of all digital devices, from smartphones to data centers. Modern
processors contain so many transistors that are so small that it makes it
extremely difficult to follow Moore's law. Because of that industry leaders such
as AMD, Intel and TSMC start devoting more attention towards the optimization
of the architecture and specialization of the processors for some specific set of
computations. The latter is extremely important for the application of new
artificial intelligence models. Microprocessors tailored specifically for the
inference of large Al models or specifically for the inference of a single model
could drastically decrease time and energy cost of the model execution and
make such models available in laptops and smartphones. Another trend that has
been started by Apple is moving towards SoC (system on the chip). Apple has
shown that such systems have great computational capabilities along with high
efficiency. However, such systems are even more difficult to build and optimize
than CPUs or GPUs because of extremely large number of components that have
to be placed on the die and interconnected together. These two facts mean that
the optimization of processor architectures will be very important for the
foreseeable future but considering the maturity of this field it is obvious that the
problem is very difficult to tackle. This is where another rapidly advancing field
might become helpful, namely deep learning.

It has been shown that the neural networks are highly capable when it
comes to solving the most complicated problems that humans know of, such as
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protein folding [1]. Deep learning can also be used to optimize physical systems
using various methods, for example algorithm developed in this work [2].
Optimization of processor architectures is very difficult task and it makes sense
to try applying deep learning techniques to solve it. Some attempts have already
been made [3, 4] but in general this direction of research is very novel and
unexplored.

One of the biggest obstacles in the field of designing microprocessors have
been extremely high cost of software and hardware tools required to create
simulations and prototypes. Luckily it is no longer the issue as there are open-
source tools that allow creation of microprocessor designs and their simulation
without paying high entry fees. What makes it even better that the core tools
such as OpenRoad are supported not only by community but also by the
institutions such as DARPA [5]. Even though cost barrier has been mitigated,
other problems remain, namely, open-source tools are relatively new, have
complex APIs and, in general, lack the documentation. This makes the task of
optimization of processor architectures quite difficult from the software
development point of view as well.

Summing up, the task of optimization of microprocessor’s architectures is
very important now and will remain important for the foreseeable future. The
field is extremely mature and the optimization task is extremely difficult. It
makes sense to try applying deep learning to this problem, however, it has been
difficult because of high cost of entry to the industry. Even though, cost barrier
has been eliminated the task remains difficult due to the lack of proper
documentation of existing open-source tools and general complexity from the
point of software engineering. In spite of the difficulties and problems, the
approach is worth trying because deep learning shows extreme capability when
it comes to solving highly complicated problems and it might significantly
improve microprocessor’s architectures.
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