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HW/SW Co-design

Exponential Growth of Neural Networks
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Model memory requirement, GB

A petaflop/s-day (pfs-day) consists of performing 1015 neural net operations per second for one day, or a total of {‘)
about 1020 operations. The compute-time product serves as a mental convenience, similar to kW-hr for energy.
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All information contained within this infographic is gathered from the internet and periodically updated, no guarantee is given that the information provided is correct, complete, and up-to-date.

Model memory requirement, GB

A petaflop/s-day (pfs-day) consists of performing 1015 neural net operations per second for one day, or a total of
about 1020 operations. The compute-time product serves as a mental convenience, similar to kW-hr for energy.
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All information contained within this infographic is gathered from the internet and periodically updated, no guarantee is given that the information provided is correct, complete, and up-to-date.

Model memory requirement, GB

A petaflop/s-day (pfs-day) consists of performing 1015 neural net operations per second for one day, or a total of ‘
about 1020 operations. The compute-time product serves as a mental convenience, similar to kW-hr for energy.
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= AettoupyLka Zuotqpata (AZ)
&  YnoAoylotwv (6°)

» Apxéc, Soun N2 (muprivac AS, aAydpiduot 5popoAdynonc
Sditepyaoiwv) - etoaywyn oe UNIX/Linux

= Epyaoctnplo Asttoupy. Zuotnpatwyv (7°)

» lMpoypaupatioudc os AS Linux, sockets, kernel, device drivers

= Enidoon YrnoAoylotikwyv Zuotnuatwy (8°)
» Movtéda TpoooUoiwonC, TEXVIKEC UETPHOEWV ETTIE00NC
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= Epyaotiplo Wnolakwv Zuoctnuatwyv (6°)
» Syebiaon kot uAomoinon Baotkwv akoAoudakwv-
oUVOUAOTIKWY KUKAWUATWV

= Epyaotipto MikpoinoAoyiotwv (7°)

» Syebiaon - mpoypauuatioudc MikpoUmoAoyLoTikwv
olataéewv o€ x86 — MikpoeAeykteg AVR, Eneepyaotec
ARMY/RISC-V (Aoknoeic o mAatpopuec vAikou: C yAwooa &
Assembly, ditakomeg, atoOntnpec, loT epaployEC)

= Yndraka Zuotiporta VLSI (8°)

» wooec Meptypapnc YAtkou. Sxebioon kukAwudtwy VLSI.
MedoboAoyiec Zxyebiaonc Ynplakwv.
Juotnuatwv.2uotnuata o€ Yneida. YAorroinon
gpapuoywv o€ FPGA.
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= Juotqpota MikpoimoAoylotwyv (6°)

» ECWTEPLKT) 0pyadvwan, AELToupyia, TTOOYPAUUATIOUOC X86
Eneéepyaotwyv kot MikpoeAeyktwv AVR

= Mponypéva O¢pata APXLTEKTOVLKNAG
YnoAoylotwv (8°)

» Texvoloyia RISC, pipelines, Instruction Level Parallelism, tepopyiec
uvnunc, superscalar, multithreaded, ocuyxpovol eneéepyaotec

= Juotqpata NapaAAnAng Enegepyaoiac (9°)

> APXITEKTOVIKEC UYnAwv entdbooewy, diktua dtaouvdeanc,
ntapaAAniotl eEuntnpetnteg, mapaAAnAoc mpoypauUUATIONOC

" Katavepunuéva Zuotuota (9°)

» Karaveunuévoc ouvtoviouoc, Avtiypapa SeSouévwv kat Staxeipton
Touc, Aiktua Ouotiuwv KouBwyv, Kataveunueva File Systems ko
UOVTEAQ KaTaveUNnUEVNC eneéepyaoiag

= IXESLOOUOC EVOoWHATWUEVWY ZuoTHATWY (9°)

> BeAtiotomoinon ninyaiov kwdika, cuoxedlaouo¢ UALkoU-AoyLoutLkou,
Lepapyia dtaxeiptonc uvnuncg, Embedded OS
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= AAAnAenmidpaon AvOpwmov — Minxavic (7°)

> Medoboloyieg oyebiaong, avamtuéng kat oz&o)téygong blabpaotikwv
UTTOAOYLOTIKWY oUOTNUATWY, Ta ortoia aAAnAoemnidpouv o€ onuavtiko
Badu0 e TOUG XprOTEG TOUG

* Nevpwvika Aiktva kat BaBua Mnyavikn
Mabnon (8°)

> Eknaideuon veupwvikwy SIKTUwv, ZuveAlktika Neupwvikd Alktua.
Akodoutiaka povteéda (sequence models). Avtaywviotikn puadnon
competitive learning). AutosmiBAsniduevn uadnon (self-supervised
earning). Nevpwvika Aiktua Fpdpwv (Graph Neural Networks).
Enteénynowuotnta povreAwv Badag uadnong
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Rk £ = TexvoAoyla [loAvuéowv (7°)
e aGDV m > Ewoaywyrj ota noAvuéoa. MeptBaArovta moAupgowv. Mpoypauuatiouog
T A - O R R b epapuoywv toAvpueowv. OAOKANPWUEVA CUCTHATO TTOAUUECTWV.
R WA Ve 2oe - TexyoAoyia kat Avdivon
{ i Ewkovwv/Bivteo (8°)

> Eneéepyaoia avaduaon, diaxeipion, uetadoon, mpooBaon kat avakAnon
TOOO YNQLOKWV EIKOVWV 600 Ka YnegLakou Bivteo mou armoteAei tnv
niA€ov toAunAokn dourn ota oyyxpova cuatruata moAuuéowv. AvaAuon
TWV YAPOKTNPLOTIKWYV TWV ELKOVWV Kat Tou Bivteo, dtadikaoia

Yneplomoinong, TEXVIKES KwALKOTOINONG KAl EQAPUOYN LN YPOUULKWY
QiATpwv.
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If | have seen further than others, it is by standing

upon the shoulders of giants.
(Isaac Newton)

.... and of gigantic (and tiny) computing machines

Let’s build these engines together !
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