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[1naH

MalunHHoe obyyeHue B obnactn B3 n Hobenesckne npemunm
2024.

bonbwmne a3bikoBble Mogenn (Large Language model — LLM).
Macwwtabbl KpynHenLLInxX yCTaHOBOK MaLLIMHHOIO 00Yy4YeHNS.
Cxema npototuna NMnardopma MawmHHOro O6y4yeHus
[leMOHCTpauua nporoTuna

3ak/ioyeHue
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MallnHHOe obyyeHune B PBO

MawunHHoe obyyeHne (MO) = TEXHOOrMA BK/IoHaroLasa KoOMOUHaLNIo aniropuTMoB U
CTaTUCTMYECKNX METOA0B A1 CO34aHNA KOMIMbKOTEPHbLIX CUCTEM CMOCOBHbLIX CAMOCTOATENIbHO
oby4yaTbCs Ha npefcTaBfeHHbIX Habopax AaHHbIX. OBy4YeHHas cucTeMa MOXET reHepupoBaThb
OTBETbI Ha BOMPOCHI UK pekoMeHAauun B npeaMeTHOM 061acTu onpenenéHHoii
npeacTaB/ieHHbIMN AaHHbIMU. Takne cUcTeMbl 06bIYHO peasin3yoTcsa B POPMeE UCKYCCTBEHHbIX
HEMNPOHHbIX CETEN,

KoMnoHeHTbl TexHonorun MO akTMBHO NpuMeHsitoTcst B DB

- https://www.epj-conferences.org/articles/epjconf/abs/2024/05/contents/
contents.html#section_10.1051/epjconf/202429509001

- Artificial Intelligence and Machine Learning
* 32 poknapga Ha CHEP 2023 (May 8 — May 12) Jefferson Lab

- |_|pl/l‘-ll/IHbI — 3KOHOMUA BPEMEHN B KOHKPETHbIX CbVISI/I'—IeCKVIX ncenegoBaHnAx N He TOJ1bKO.
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Higgs Boson Machine Learning Challenge
2014

* Improving statistical significance: The goal of using machine learning was to increase the
statistical significance of the Higgs boson discovery. Traditional "cut-based" techniques
were replaced with more advanced multivariate classification methods.

* Real-time filtering: Neural network algorithms were used to speed up online event filtering,
helping to process the billions of proton collisions produced by the LHC.

* Ongoing research: Even after the initial discovery, machine learning continues to play a
crucial role in making precise measurements of Higgs boson properties.

* Performance improvement: The top machine learning solutions in the Higgs Boson
Challenge achieved significantly better performance than traditional physics software. The
winning solutions used advanced techniques such as ensemble methods and deep neural
networks.

Claire Adam-Bourdarios at al // The Higgs boson machine learning challenge // http://proceedings.mir.press/v42/cowal4.pdf
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Nobel prize winners 2024

* John J. Hopfield

— Initial pubs: Neural networks and physical systems with emergent
collective computational abilities. // Proc Natl Acad Sci U S A.
1982 Apr; 79(8): 2554—-2558. doi: 10.1073/pnas.79.8.2554

* Geoffrey E. Hinton

— Initial pubs: A Learning Algorithm for Boltzmann Machines //
COGNITIVE SCIENCE 9, 147-169 (1985)
https://www.cs.toronto.edu/~fritz/absps/cogscibm.pdf

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel



Contemporary study Higgs boson with
Artificial Neural Networks

 Stephen Roche, Quincy Bayer, Benjamin Carlson, William Ouligian,
Pavel Serhiayenka, Joerg Stelzer, Tae Min Hong

 Nanosecond anomaly detection with decision trees and real-time
application to exotic Higgs decays

e https://doi.org/10.1038/s41467-024-47704-8

— Scenarios at the Large Hadron Collider at CERN are considered,
for which the autoencoder is trained using known physical
processes of the Standard Model. The design is then deployed in
real-time trigger systems for anomaly detection of unknown
physical processes, such as the detection of rare exotic decays of
the Higgs boson.
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https://doi.org/10.1038/s41467-024-47704-8

Statistical Mechanics of Deep Learning

by Yasaman Bahri et al

+ Statistical Mechanics of Deep Learning

- Annu.Rev.Condens.Matter Phys.2020.11:501-28 //
https://doi.org/10.1146/annurev-conmatphys-031119-050745

- Keywords: neural networks, machine learning, dynamical
phase transitions, chaos, spin glasses, jamming, random

matrix theory, interacting particle systems, nonequilibrium
statistical mechanics.
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[TpocTON cnoco6 1cnosib3oBaHUSA
moaenen MO B B3

1) leHepaunsa gaHHbIX CUMYNAUUX Npeanonaraemoro
domnanueckoro npouecca.

2) ObyyeHue (TpeHvposka) mogenn MO B chopme
NCKYCCTBEHHOM HEMPOHHOW CEeTU Ha AaHHbIX CUMYMALNN U3
nyHKTa 1).

3) MouncK NOX0XNX COObLITUI B peasibHbIX N3MEPUTEbHbIX
[aHHbIX C MOMOLLILIO 00y4YeHHo moaenu MO.

1) OTMETUM, YTO B JAHHOM C/ly4yae MeeM Aeno C UMdPOBbIMM
NAaHHbIMMW.
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A3blkoBble mogenn MO

Vicnonb3oBaHne 60NbLUNX A3bIKOBLIX MoAenel: Large Language
Model — LLM (B chopme uckyccmseHHasi HelupoHHasi cems) Ansi
nepesoja c 04HOro A3blka Ha apPyroun.

Pycckuin — Kutanckum n obparHo

Pyccknin — matemarnyeckne popmysbl 1 06paTHO
Pycckumn — xumumnyeckne popmysibl 1 06paTHO
Pycckun — guarpammbl PeiiHmaHa 1 obpartHo
Pyccknin — nsobpaxeHus n obpaTHo

PyCCKu TEKCT - onucaHne TekcTa n obparHo

3amMeTHoe OT/InYMe CoOCTOUT B TOM, UYTO 3[4ecb Haao npeobpasoBaTtb
HeuncnoBble AaHHble (OyKBbI, C/10Ba, opasbl, ab3allbl, CTaTby,
n3obpaxeHns) B LNPPOBLIE AaHHbIE.
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Examples of Large Language Models

* Alarge language model (LLM) is a type of artificial intelligence
program that can be used to understand, interpret and generate
human language. Most of them are foundation models.

* GPT series (GPT, GPT-2, * PaLM by Google
GPT-3, GPT-4) by OpenAl - BLOOM by BigScience

 BERT by Google * Galactica by Meta

* T5 by Google

Jurassic-1 by Al21 Labs
k/:'eatlg/lA and LLaMA 2 by Megatron-Turing NLG by

NVIDIA and Microsoft
ERNIE by Baidu

Claude series by Anthropic

Gemini by Google

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel
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Estimated shipments of Nvidia H100 GPU by customers

NvidiaH100GPU __
Shipments by o
Customer

Estimated 2023 H100 shipments
by end customer.

Orndia astimates Mvidia sold -500&
A100 and H10O GPUs in O3, and

lead time for H100-baseaed servers is A=
up 10 52 weaks. Tevieo T s Q J
- -

=i |
ll

Sowurce: Omdia Research

From: https://www.reddit.com/r/singularity/comments/189009y/nvidia_gpu_shipments_by customer/
Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel



CToxacTUUECKMIA XapakTep reHepaumn oTBETOB Moaenei

Macro Fl-Score

| O.67

GPT-35-TURBO-16K S A E |

Macre F1-Scane

- 0.1

From: https://doi.org/10.1093/jamia/ocael146

Oct 22, 2024
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Pa3Butue npoeKkra: npoToTun

Ha cemuHape O®PB3 (14 Hosa6pa 2023 -
https://hepd.pnpi.spb.ru/hepd/events/abstract/2023/Monitoring-2023-11-13-1928-
new.pdf) nog HasBaHnem “Monitoring of large scale technical systems”™ a npeactasun
npoekT “Automate assistance for administrators”, KOTopbIi npeanonaran cueHapum
“Boripoc yesioBeka — omsem mooesiu”.

CerogHsa paccmarpuBaeTcs NpoToTUn MallMHHOro obyyeHnsa B KayecTBe NoMOLLHMKa
paspaboTymk[a/oB] HEKOTOPOI TEXHMUYECKOW CUCTEMbBI B CLIEHapun “BONPOC YesioBeKa —
OTBET npoTtoTuna’, T.e. yaméom Ha ocHose LLM 05 opa2aHu3ayuu ouasioaa c
mekcmom onucaHus paspadboTaHHOM (MK pa3pabaTbiBaeEMON) CUCTEMBI.

B KayecTBe OCHOBbl npoTOoTMNA  MPensIoKeHO  UCMoNb3oBaHWe  CBOOOAHO
pacnpoctpaHaembix LLM, T.e. wucnonb3oBarb TEXHOMOIMMIO “rnepegaya 3HaHUN
(knowledge transfer)”.

Ha ocHOBe yNnOMSsIHYTbIX BbllLie COOOpaXkeHu 6bIn pa3padboTtaH npototmn “Mnaardopma
MawwWnHHOro ooy4vyeHus (MO)”".

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel 13



BbIOOp apXUTEKTYyph!

* [na npototuna nnardpopmbl MO 6b1n1 BbiOpaH noaxon Retrieval
Augmented Generation (RAG) - 13BneyeHmne (pavnsix) JJONONHEHHOE
[eHepaumen.

— V3BneyveHune o3HavaeT nouck no 6ase(am) AaHHbIX.
— [leHepauma — ncnonb3oBaHne ogHon Ui 6onee moaenen LLM.

* OCHOBHble AOCTOUHCTBA.

Bcé BbINOMHAETCSA NOKaU1bHO C UCMNOJ/Ib30BaHNEM JTOKaJTbHbIX AOKYMEHTOB,
T.€. 3a rnpepgesibl CUCTeEMbI HE BblAAaOTCA HUKaKNe AaHHbIE.

— [na nokanbHbIX 3a4a4 He TPEBYHTCSA rPOMa/IHbIE BbIYUC/INTE/bHbIE
MOLLIHOCTW.

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel 14



[Tpebpa3oBaHne JOKYMEHTOB B BEKTOPHYIO
6a3y AaHHbIX

* [Ipeobpa3oBaHne TekcTa onucaHum (B 04HOM U3 NONYNSAPHbIX
doopmaTtoB, Hanpumep PDF) B BEKTOPHYIO 6a3y AaHHbIX
HasblBaeTcsa embedding.

* BBenEHHbLIM BONPOC (UK YTBEPXKAEHNE) TaKxKe
npeobpasyeTca B BEKTOPHYO DOPMY, T.e. TakxXe
BbIMOMIHAETCA embedding.

* Embedding 06bI4HO BbINOMHAETCA cneymanbHO
TPEHNPOBAHHOW HEVUPOHHOW CETLIO.

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel
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Basic (naive) Retrieval Augmented Generation (RAG) — emerged in 2021

— — — — —

[ Conversion
| to vectors ¥,
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(" Just once |
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[ Human question

1. Retrieve from database most close
vectors (i.e. data) .
2. Form a part of context

Generation with
Large Language Model
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|

!

| \
!
!

Q\\ -
S S
( ~
| Generation |
| of an answer /'

16



dopmumpoBaHume 3anpoca Kk LLM

* [lonck noaxoasaLInX AaHHbIX MO BEKTOPHOW 6a3e AaHHbIX 1 APYrM
6a3am MOXET BbIMO/THATLCA B COOTBETCTBUN C MEPOI 6/IM30CTH C
MCMNOJIb30BAHNEM pPa3HbIX aJITOPUTMOB NN KOMOUHALMER afiropUTMOB.

e Pe3ynbTar novcka npeacraBnsaeTr cob0M HEKOTOPbIN TEKCTOBbLIN OTPE30K,
KOTOpPbIN BYAEeT NCNOMb30BaTbCA Kak YacTb KOHTeKcTa ania LLM.

e [locne cero nosiy4eHHbIN KOHTEKCT, KOTOPbIN BK/IOYaeT BBEOEHHbIU
BOrpoc, HaliOeHHbIe MeKCcmMoBble ompe3ku, UHCmpykyus (prompt) ons
LLM nopgatotca Ha Bxog LLM ans reHepauum oTBeTa.

- KnroueBoW TEPMUH — reHepaLns, KOTOPbI HOCUT CTOXaCTUYECKNIA XapaKTep.

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel
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[TpMmepbl Mep 6IM30CTN MexXay
BeKTOpamu

The Euclidean distance between two vectors u = (uy, U,, ..., Un) and v = (v, Va, ..., V,) iS given
by:

d=+/(u1 —v1)2 + (ug — v2)? + ... + (uy — vy)?

1. Range: Cosine similarity values range from -1to 1.

COS(Q) — ?:1 A;iB; » 1indicates perfect similarity (vectors point in the same direction)
\/E:'Ll A? '\/E?:l B@,‘z » O indicates no similarity (vectors are perpendicular)

» -lindicates perfect dissimilarity (vectors point in opposite directions)

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel 18



Peann3auunsa nnargopmel MO

a3a H
apXuTeKTypbl
(cxema coeguMHeHWIA 1
MNapameTpos) - B4

Ba3za faHHbIX
3anuceit
AQMUHUCTpaTopos. - B2

basa gaHHbIX

Bbaza gaHHbIX
B36 calitoB - B3

TEXHUYECKUX
onucaxuii - B1

/ MpeobpazoeaHue
! B BekTOp (embedding) gnAa
' noucka B 6asax faHHbIX J

A 4

Basa noros

(Graylog) - B5

COOTBETCTBUM C MEpOi
6nm3ocTu

| Beoa Bonpoca agmuHmucTparopa
| Ha ecTecTBEeHHOM fi3biKe WHCTpykuma ans LLM | o~

| (prompt)
|| OTBET agMnHMCTPaTOPY Ha | Moaens LLM |
\| ectecTBeHHOM fA3bIKe (HeMpOHHasA CeTb) ’

peaninzoBaHO

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel



[ 1poToTvin peannsoBaH B HECKOMBKMX MHCTAHCAX

1) RAG apxutektypa 3anyuleHa Ha cepsepe cryoem (OMPBE) —
(OOKYMEHTBI C OnMcaHnemM Ha PycCKOM cermeHTta cepBepHoi nHppacTpykTypbl OPBI)

~ Bonpocbl Ha ecTeCTBEHHOM PYCCKOM 3a/atoTcs NocpeAcTBOM
cneuunanbHOro ckpunta Ha pcfarm nepepatorcs B RAG apxuTekTypy Ha

cepBepe cryoem.
— [MonyyeHHbI OT RAG Ha cryoem OTBET MOXHO NMpo4vecTb Ha pcfarm.

2) RAG apxXUTEKTypa (aokymeHTsl onucaHns Ha aHruiickom RedHat Linux)
3anylieHa Ha nanTton ¢ Bab nHrepgencom.

3) RAG apxuTtekTpa 3anylleHa Ha cepBepe PnpI-itmo (ssinontHsetcs oueHsb
Mea/IeHHO!).

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel
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[TepBble TecTbl peanm3oBaHHON RAG
apXUTEKTYPb

* B kayecTBe AOKYMEHTOB B35/11 3HAKOMOE [/151 HAC TEKCTOBOE ONnucaHne cerMmeHTa
KOMMbIOTEPHOM apXNTEKTYPbI 1 BbINO/IHUAM NPeobpa3oBaHmne TEKCTA ONMMCaHNSA B BEKTOPHYHO
6a3y AaHHbIX (embedding).

* BBof BONPOCOB Ha eCTECTBEHHOM (PYCCKUIA, aHT/TMNCKNIA) A3bIKE.

* [lepBoHadasbHO NosioBMHa 0TBETOB RAG apxXuUTeKTypbl OKasasiacb HETOUHbIMU NI COBCEM
HEeBEPHbIMU.

* CpaBHMBas NOJTly4YeHHbIE HETOYHbIE/HEBEPHbIE OTBEThI C TEKCTOM ONUCAaHUA CTas10 ACHO, YTO
pPA0 BaXKHbIX aCNeKTOB B TEKCTE OMUCAHUSA KOMIMbIOTEPHOIO CermeHTa He npeacrtaBneHo C
NO/HKHON SICHOCTbIO U MOJTHOTOMA.

— Takum ob6pazom 4s1g ynydlleHnsa kadectBa oTBeToB RAG apxnTekTypbl NOTPeboBasioChb YTOUHUTL
doopMynIMpoOBKM B ONUCAHUN CErMeHTa KOMIMbIOTEPHO apXUTEKTYPbI, a TakkKe YTOYHUTb
HEeKOTopble 3anpochl K pexnmy pyHkunoHnposaHna RAG apxXmuTekTypbl.

— [locne yToyHeHuA TeKcTa onucaHusa u Apyrmnx yflyl-ILLIeHI/IVI TecTnpoBaHue NMNoBTOPA/IOCH.

— Uukn — TectnpoBaHme o Koppekuus OblJT MOBTOPEH HECKOJIbKO pPas, NMNoKa pe3y/ibrartbl
TeCTnpoBaHud He CTas/ln NpuemMieMbIMMN..

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel 21



LInkn HacTponkn apxmutektypbl RAG

1) MNpeobpa3oBaHMe TeKcTa ONMcaHus CErMeHTa KOMMbITEPHON
apXUTEKTYPbl B BEKTOPHYIO 6a3y aaHHbIX Ana RAG
aApPXUTEKTYPBDI.

2) lNoarotoBka BOMPOCOB, NosiydyeHne oteBeToB 0T RAG
apXnTeKTypbl, aHann3 oteetoB RAG.

3) Ecnu oTBeThI afekBaTHbI, TO 3aBEPLUUTL TeCTUPOBaHue. B
MPOTMBHOM C/ly4ae KOppeKUms, onucaHns N MHCTPYKUMIA AN
HacTponkn RAG apxXuUTeKTypbl.

4) MNMepexoa K NyHKTY 1).

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel 22



B3anmoaencteme ¢ paspadboTymnkom

* B npouecce Koppekumm onncaHusi ObiN10 BbIMO/THEHO
cneaytoLlee:

— YTOouHUAN popMyNMpoOBKM U A06aBUIN HEKOTOPLIE pa3aessl
B TEKCTe onncaHus.

— TosicHUM Apyr Apyry 4to ecTb YTO 1 OTKyaa.

- VHbIMKn cnoBamu RAG apxmnTeKkTypa ncnosib3oBasiach B

LIVKNe B3aMMOJENCTBUS C pa3padboTumkamm Kak
TEXHUYECKMI MOMOLLHUK pa3padoTymka.

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel
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TecTMpoBas10Cb HECKO/IbKO Moeseit

€CKOJ1bKO CBOO0OAHO pacnpocTpaHdeMbIX MoOAeNnen
_M (llama3.1, mixtral, aya:35b, etc) Ha nnaTtdopme

lama

€CKOJ1bKO CBOB0OAHO pacnpocTpaHaeMbIX MoAenen
@Inﬂ_embeddlng (LaBSE, paraphrase-multilingual-
INILM-L12-v2, sbert_large_nlu_ru, etc.)

~ Hebonbloe YNC/TO KOMMNOHEHT
~ pip list | wc -l
- 267

T O T

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel 24



BbiBoAabI 1

* TOYHOCTbL/NOJ/IHOTA OTBETOB apXnTekTypbl RAG

— bnunsocTtb LLM K KOHKpPETHOW TeMaTtunke
OOKYMEHTOB.

- bnnsoctb embedding K UCNO/b3yeMOMY A3bIKY.
— TOYHOCTb MHCTPYKUMK (prompt) K mogenu LLM.
— NMonHoTa n ACHOCTb TEeKCTa AOKYMEHTOB.

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel
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BbiBOAbI 2

 HeobxoaMmo npuHMmMmaTb BO BHUMaHMe npouecc B3anmMoaencTeus
paspabotunk(n) « RAG apxutektypa B nepuom paspadoTku
TEeXHNYECKOW cucTemsbl, rae npumeHsetcs RAG.

- O6CYXAeHNe BHYTPU KOMaHabl pa3paboTunkoB A/1s yToYHEHUS oTBETOB RAG
aPXUTEKTYPbI NPOABUIaeT 06LLEE MOHUMaHME 3aaa4n.

- Hanunumne paspabotaHHo RAG apX1TeKTypbl B KOHKPETHOM TEXHUYECKOM
NpoeKkTe ynpoLjaeT
* BBOJ HOBbIX Y4aCTHMKOB B Mpouecc pa3paboTku;
e 3KCnayaTauunio paspaboTaHHOWN CUCTEMDbI;
e [abHelLy MoaepHM3aLUmio pa3paboTaHHo CUCTEMSI,
* coO34aHue uMppoBoro ABoiiHMKa paspadarbiBaeMoil TEXHNUYECKON CUCTEMbI CUCTEMDbI.

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel 26



JXnBag gemMoHCcTpauuns

* [leMOHCTpaumns MHCcTaHca naaTgpopmbl Ha
cepBepe cryoem — anasior ¢ onncaHnem Ha
PYCCKOM CepBEPHON MHPACTPYKTYPHI.

* [leMoHCTpauma nHcTaHca nnartgoopMbl Ha
nanton — agnanor ¢ onMcaHnem Ha aHrIMMCcKoMm
RedHat Enterprise Linux (RHEL) (B36
NHTEPdoenc).

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel 27



3ak/1royeHme

* [pepgnonaraetcs, 4To B 0603pumom byayuieMm RAG apxutekTypa byaet
HEOTbEM/IEMOW YaCTb Pa3pabOoTOK KPYMHbIX TEXHUYECKMX CUCTEM KakK
[OMNOSTHUTENbHbIN 3NEMEHT K 0ObIYHON TEXHNYECKON AOKYMEHTaLUMN. TakK YTo
aganTtaunio TEXHONOIMIA MaLlMHHOIO 0byyeHus, B yactHocTn RAG, cneayet
npoaosKaTb.

* [1ns ocBOeHMSA MalLIMHHOIo 06yyeHust cneayet NoAroToBUTh 3a/laHe Ha co3faHune
KOMMYHa/IbHOro CTeHAa AOCTaTOUYHOM NPOM3BOANTENIbHOCTU A1 XPaHEHUS
O6MBNNOTEK A3bIKOBbLIX MOAEEN, XpaHUNULLIA AOKYMEHTOB U Npoyee Heobxoanmoe
[719 CONPOBOXAEHNA CTeHAA.

* PaccmoTpeTb noteHuuasibHble NPUMEHEHUS TEXHOTOMMN MaLllMHHOIO 06yYeHnsa npu
noarotoBske acnepumeHToB Ha H/KA (OUNAWN), apyrmx paspaboTkax.

* [lpuBneyb CTygeHTOB pa3HOro Bo3pacTa.
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Oct 22, 2024

Thanks for the attention!

You might take a look at spare slides.

Seminar HEPD: Andrey Ye. Shevel
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Britannica

what is difference intelligence and intellect

Intelligence and intellect are related but distinct concepts. Intelligence is generally understood as a mental quality that involves the ability to learn from experience,
adapt to new situations, understand and handle abstract concepts, and use knowledge to manipulate one's environment. It is a combination of cognitive processes such
as perception, learning, memory, reasoning, and problem-solving, all directed toward effective adaptation to the environment.

Intellect, on the other hand, refers to the capacity for grasping with the intellect, often associated with comprehension and the ability to understand complex ideas. It is
commonly linked to cognitive abilities like reading skills and language comprehension.

In summary, intelligence encompasses a broader range of cognitive abilities aimed at adaptation and problem-solving, while intellect focuses more on understanding
and comprehension,

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel 30



* https://matilabs.ai/2024/02/07/run-lims-locally/
* Llama https://github.com/meta-llama/llama-recipes

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel
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https://matilabs.ai/2024/02/07/run-llms-locally/

[10CTynHbIEe ANA Hac Mmoaenn

e Ollama.al/library (okono 50 TpeHUpPOBaHHbIX
Mozenen)

* NoteBookLM.google.com
* Perplexity.al

Oct 22, 2024 Seminar HEPD: Andrey Ye. Shevel
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RAG on Linux Foundation

* https://opea.dev/ - Open Platform for Enterprise

Oct 22, 2024

Al

Enterprise Data

* Documents

* Images & Videos

+ Email & Chat

* Technical
databases

+ Workplace tools
(Github, Slack, Jira,
Sharepoint,...)

* Business Data
(SAP, Workday,

Salesforce,...)

Ingest/Data
Processing

Retrieval Augmented Generation (RAG) enhanced GenAl Ref Solution
(Chatbot, semantic search, summarization, code-gen, etc.)

" 1

Post-
User Query User feedback Tagged
process/Response data
""“""“““i """""""" --Final processed -
{ output i i
i Guardrail i E LLM/LMM Ranker Fine- i
: 7y b tuning !
------------------------------ Agent/Multi-step Generated; 1 :
_____________________________ genergation QELDELE ;
€--4--+ LLM/LMM Inference | | i i
T Llama2, GPT4, LLaVA etc. P i
........................... ! . 3 4 : :
: i searchresultwith | T
i s r|ev§d releyant data —>  indexing
E information _— Inference
H p p . Finetuning
Index/Vector | : rompt Processing (optional)
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Oct 22, 24

Publications-1

Humza Naveed et al // A Comprehensive Overview of Large
Language Models // https://arxiv.org/pdf/2307.06435.pdf

Patrick Lewis et al // Retrieval-Augmented Generation for
Knowledge-Intensive NLP Tasks // https://arxiv.org/pdf/2005.11401
they introduced in 2021

The National Artificial Intelligence Research Resource (NAIRR) Pilot
https://nairrpilot.org/

Yuntong Hu et al // GRAG: Graph Retrieval-Augmented Generation
(2024) /I https://arxiv.org/pdf/2405.16506

ADVANCED RESEARCH DIRECTIONS ON Al FOR ENERGY //
Report on Winter 2023 Workshops //
https://www.anl.gov/sites/www/files/2024-04/Al-for-Energy-
Report APRIL%202024.pdf
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https://arxiv.org/pdf/2005.11401

Oct 22, 2024

Publications-2

Researchers built an ‘Al Scientist’ — what can it do?

https://www.nature.com/articles/d41586-024-02842-3 and about Al-presentation-2024-09-10-1012.odp

Can LLMs Generate Novel Research Ideas? A Large-
Scale Human Study with 100+ NLP Researchers

Chenglel Si, Diyi Yang, Tatsunori Hashimoto
https://www.arxiv.org/abs/2409.04109

Can LLMs Generate Novel Research ldeas? A Large-
Scale Human Study with 100+ NLP Researchers

Chenglei Si, Diyl Yang, Tatsunori Hashimoto
https://www.arxiv.org/abs/2409.04109
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