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RAG-apxutekTypa

RAG un LLM Kak cpeacTtBa caenaThb A3bIKOBble MOAE/N MOJ1E3HBIMU B OU3HECE N MPOMbILLZIEHHOCTMU




' eHepaTuBHbIE MOaenu Al

B ot/imume ot TpaguumnoHHbix ML-mopenen,
reHepaTuBHbIN Al cnocobeH Ha co3aaHMe HOBOM

uHpopMaummn

o 2023 roga ncnosib3oBaHME reHepaTMBHbIX
A3bIKOBbIX MOAENEN B KPUTUYECKMX 061aCTaX
O6usHeca 6b1/10 3aTPyAHEHO M3-3a BEPOATHOM

He0CTOBEPHOCTHU NOSTy4aeMOMN MHPOPMaLIUN.

2023 roa, cMnbHO NOMEHS NpaBuaa Urpbl

Discriminative
uses of Al

Not
exhaustive

Algorithm
trading

Dynamic pricing

engines Recommendation

N engine

Fraud
detection

Ad spend
optimization

i

Demand
forecasting

Current in domain of
traditional ML

Generative
uses of Al

Any writting tasks

(e.g., meeting notes, editing)

f

New material
synthesis through
inverse design

Customer
facing chatbots
Design drafts
(e.g, architecture
design)

Current in domain of
foundation model



Generative Al could have the biggest impact on collaboration and the application
of expertise, activities that previously had a lower potential for automation.

Overall technical automation potential, comparison in midpoint scenarios, % in 2023
With generative Al
B Without generative Al

Activity groups
Decision Applvi . 58.5
collaboration

Managing® 49.0

Interfacing with 45.0
Data . 90.5
managemert  FIOSESSng €418 I, - o

. 79.0

Physical Performing unpredictable 46.0

Performing predictable 73.0

Note: Figures may not sum, because of rounding

Previous assessment of work automation before the rise of generative Al.

?Applying expertise to decision making, planning, and creative tasks.

*Managing and developing people

Performing physical activities and operating machinery in unpredictable environments.
sPerforming physical activities and operating machinery in predictable environments
Source: McKinsey Global Institute analysis

McKinsey & Company

Generative Al’s impact on productivity could add
trillions of dollars in value to the global economy.
Our latest research estimates that generative
Al could add the equivalent of $2.6 trillion to
$4.4 trillion annually across the 63 use cases
we analyzed—by comparison, the United
Kingdom'’s entire GDP in 2021 was $3.1
trillion. This would increase the impact of all
artificial intelligence by 15 to 40 percent. This
estimate would roughly double if we include
the impact of embedding generative Al into
software that is currently used for other tasks

beyond those use cases.



[MTpo6aembl

MannoumHauum 93bIKOBbIX MogeNen

Ecnn coBpemeHHyto LLM-moaenb A0-06yumnTb HA MacCUMBE HOBbIX AIOKYMEHTOB, TO OHA CMOXET
OTBeYaTb HEKOTOPbIE Ha BONPOCHI MO HUM, OAHAKO B C/1y4asX, Korga y MoAesin He XxBaTaeT MHpopMaLmu,
OHa NepexoauT B peXXnM "ranItouMHUPOBaHNA", KOraa oHa reHepmpyeT NpaBaonoa00OHbIN TEKCT He

OCHOBbIBasACb Ha d)aKTaX.

CMbIc10Bble HIOAHCbI CBSI3aHHbIX A OKYMEHTOB B/IUSAIOT Ha BbIBOAbI

Mpn 0606LEHNN MHPOPMALMK, 3a4aCTYHO HENb3S CAeNaTb BbIBOAbl Ha 6a3e e AMHCTBEHHOIO
NOCTYMMUBLLIEro JOKYMEHTA, BCEra HY>XHO aHa/IM3MPOBaTb CBA3aHHYIO C HUM MHbOpMaLMio (Hanpumep
K PO)

Be3onacHocTb
BonbwmnHcTBo LLM-Mopaenen pabotatoT B 06.1aKe, Npy 3TOM HEUM3BECTHO KOJIMHECTBO YE/10BEK,
MMEKLLUX AOCTYMN K AaHHbIM MOAe/IN. DTO KPanHe HexkenaTesIbHO A1 paboTbl C AOKYMEHTaUMEN,

cojeprKallen NepcoHasibHble JaHHbIE U KOMMEPYECKYHO TalHYy.



Kpome Toro...

[MpoekTbl No ucnoab3oBaHuto LLM B TpaamuMOHHOM
noaxoae TpedyroT

e J10-06y4yeHns Moaenm Ha CBOMX AAHHbIX
el//lcnonb3oBaHMA NAAaTHbIX 061a4HbIX CEPBMCOB

¢ CN0OXXHO C aHa/IMTUKOW peNeBaHTHOCTU N KayecTBa

OTBETOB

PbIHOK MCNbITbIBaeT cepbe3HbIv AedULUT CreumanmcToB
M NoJIBEPraeTcs MHOXXECTBY PUCKOB, Lie/IEBbIE CPOKM
CpbIBaOTCS, MPOLLECChl BHEAPEHUS MPOUCXOAAT

MeJIJIEHHO U1 JOpPOro.




3aaadvy MOXXHO
CUJIbHO 06/1erYmTb

B 2023 roay nosBuanch ABe TEXHOI0MMK, KOTOPbIE NO3BOISAIOT

CHU3UTb YPOBEHb 3aTpaT Ye/I0BEYECKOro Tpyaa:

e loKasbHble LLM Ha 6a3e LLama, npenmyuiecTBOM KOTOPbIX
ABNAEeTCs NosIHas 6e30MacHOCTb U AelleBU3Ha.

¢RAG (Retrieval Augmented Generation) koTopas obecneunBaeT
MWUHUMU3ALLUIO FaIJTFOLUMHALLUIA U peIeBaHTHOCTb OTBETOB



RAG

Retrieval Augmented Generation
npeactaBaseT cobomn cnocob n3basuTb
6osiblLuMe A3bIKoBble Moaenu (LLM) ot
raJJIloLMHaLMNN U HeJ0CTOBEPHbIX GaKTOB
o >KecTKOo 3a4aeT KOHTEKCT B BUAE
dparMeHTOB TEKCTa, Ha 6a3e KoTopbix LLM
[0/14Ha CKOMIMOHOBATb OTBET
el/lcnonb3yet LLM ans nssneyerHus
MHbOpPMaLUM U3 LEeNOYEK CBA3AHHbIX
NOKYMEHTOB NYTEM UHTE/IZIEKTYa/IbHOIO
aHa/IM3a, a He pa3MeTKM CTpaHuL,
e[l03BO/ISIET UCMO/1b30BaTb JIOKaJIbHble LLM
Moaenu



LLama.cpp

[Mo3BonseT 3anyckaTb JIOKaJIbHO (He B ob61aKe)
reHepaTUBHbIE SA3bIKOBblE MOAE/IN YPOBHS
GPT 3.5

e[103BOIIET NCNO/Ib30BATh Pa3/INYHbIE
Tononorum u Al-mogenn

eHe TpebyeT 061a4HbIX MHTErpaLum u
nepeaayn B ny6im4yHoe 06,1aKo KPpUTUHECKMX
JAHHbIX

e CyLLECTBYHOT COBMECTUMbIE MOAE/MN,
0by4Y€eHHbIe Ha PYCCKOM $A3bIKe 1 CNOCObOHbIE
XOPOLLUO NOHMMATb U GOPMYIMPOBATL

pes3y/ibTaThbl



opMaT
<Kkopga>

AMbeaanHIN N
BEKTOPHble 6a3bl

OTtpenbHoe ML-pelueHue, nepeBoggllee
dparmMeHTbl TEKCTa B BEKTOpPA A1/15 MOUCKa.
[Mo3BONSAOT COXPAHUTbL M UCKATb MO apXmUBY
[ OKYMEHTOB, MCMO0J1b3Y4 "CMbIC/IOBYHO
61130CTb" BONPOCOB M OTBETOB
e[lo3BONSET /IErKO OOHAPYXUTb
pesieBaHTHYIO K 3anpocy MHGopMaLuto
e3a/1aeT UCXOAHblE KOHTEKCTbI A1
reHepaTUBHOM S13bIKOBOW MOAENN
ePaboTaeT Ha /IoKasIbHOM 060pyAOBaHUM 6e3
Ny6/1MYHbIX 061a4HbIX peLleHnn



ApxuteKktypa RAG: Tpu KOMMNOHEHTA

B OIHOU apXUTEKTYype
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[ e skoHoMUu4yecKnm spdeKT?

BOprr Al MHoro LlyMa, HO HEMOHATHO, KaK UME€HHO €ro NpuMMeHnTb



Range
¥ 6to 8 Years

3to 6 Years
oo N 1to 3 Years
Q‘\\ GenA] thlve ; 09, Now (O to 1 Year)
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GenAl Mass
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Modeling €NAI" || M Chains P Medium
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Al Code Virtual Models ® High
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Graphs
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calable Vector Databases Extensions

Prompt
Engineering Tools

Source: Gartner
© 2023 Gartner, Inc. and/or its affiliates. All rights reserved. 2683355 a r ner@

I'IporHo3b| aHaJINTUKOB

Cuuntaetcsa uto RAG BoraeT B o6mxoz,
NPaKTUYECKUX MPUMEHEHNI B TeYeHUe

1-3 neT.

Mpu 3TOM, B paMKax TEXHOJI0M MM
HanpaBJ/IeHHbIX Ha aganTauuio Al B
peasibHbIX NpuaoxxeHnsax RAG
HaXOAMTCS B KOMIMAHUU C/IOXKHO
oTAeNseMbix OT Hero ¢oud (ynpasaeHue
rasitloUuMHaUmMsaIMmM U COBMeCTHas

paboTa C YesIoBEKOM)



[MTpakTHUyeckoe ucnosib3oBaHUe

Impact, $ billion
@ Supply chain

Manufacturing

[MpakTnyecKkun Bce KpynHble rpoKkm 06.1a4HbIX peLleHni o France @ Riskand complance

100 4 L4 Talent and organization (incl HR)

ansa Al y>xe 3anycTuam cBou NpoayKTbl, KOTOpbIe
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Impact as a percentage of functional spend, %

Oracle Al

Announcing the OCI Generative Al Agents RAG
service

ss Functions database; McKinsey Manufacturing

January 23, 2024 | 4 minute read

Barry Mostert
. " [ A n AUQUAN UNDER THE HOOD
Senior Director, Artificial Intelligence and Analytics

We're excited to introduce the beta availability of Oracle Cloud Infrastructure (OCI) Generative Al Agents Retrieval- Actionable intelligence you can trust —
Augmented Generation (RAG) service, your organization’s own customizable solution for conversing with and acting on

diverse knowledge bases. The RAG service is the first of a series of Al Agents, with an focus on OpenSearch. Upcoming powered bY Retrieval Augmented Generation (RAG)
releases are expected to support a wider range of large language models (LLMs) and provide access to Oracle Database 23c
with Al Vector Search and MySQL HeatWave with Vector Store. Auquan’s Intelligence Engine uses Retrieval Augmented Generation (RAG), a cutting-edge
enhancement to Natural Language Processing (NLP) and generative Al that addresses common Al
pitfalls in the enterprise. RAG combines the strengths of retrieval-based models and generative
models: the ability to pull real-time, accurate information from vast amounts of unstructured data —
and the ability to craft natural, accurate summaries.




[MpuMepbl NpuUnoXKeHnu

1. AHann3 JOKyYMeHTauUun n aBToMaTmsayums
OU3Hec-npoL,eccos

2. O606LeHne nHbopmMaumMm N0 MaccmBaMm
JOKYMEHTOB, MPOTOKOJIOB 1 Noaaep>KKa
NPUHATUS PeELUEHNN



[Mopnep>kka NpUHATUSA peLleHnn

NHdopMmnpoBaHue pyKkoBOACTBA O Pa3/IMYHbIX NOKa3aTenax npoLecca 0obI4HO COCTOUT B
c/leyroLWmMx aTanax:

-3aHeceHMe JaHHbIX B cUCTEMY (YenoBevecknit akTop)

-MoarotoBKa AaHHbIX 419 oTYeTa (YenioBeveckmin dakTop)

-MNoprotoBka camoro ot4yeTa (BpeMs 1 YesioBeyeckuin pakTop)

BpeMs 1 cTeneHb cTaHAAPTM3aLMN 3TOro NPOLLECCa MOTYT 6bITb Pa3/IMYHbIMU, OHAKO 334EP>KKN,

NCKa*XEeHUA U HEMOJIHOTA — TUIMNYHHaA r|p06neMa npum NpUHATUN peLueHn4.

BmecTo 3TOro nyTn MoO>KHO NOAKAOYNTE NCTOYHUKN MHOPMaLMK HenocpeacTBeHHO K RAG-
Mozenun, a 06o6uweHne nipopmauum npegoctasmntb . B aToM cnyvae ans npuHATUE peLlleHuns

HY>XHO OyeT TONIbKOo 6YKBa/IbHO 3aaBaTb NpPaBUJ/IbHblE BOMPOChHI



[TocTosAHHbIM aHaNU3 BXoAsLLEeN nHPopMaLUmn

Ecnm B opraHmMsaLmMm MHOro BXoAsLen AOKYMeEHTaLUuM (HEBaXKHO KaK NoCcTynatoLlen - B bymare uam B
3JIEKTPOHHOM BUJE), TO 3a4acTyto CTapT BU3HEC-NpoL.ecca No 3TUM JOKYMEHTaAM 3aJEP>KMBAETCS 40 Tex
nop, NOKa OTBETCTBEHHbIN COTPYAHUK He 3aHeceT MeTagaHHble B C2/1 nnm B ERP. INpn aTom Takas
CMCTEeMa MJI0X0 YCTOMYMBA K HECTAHAAPTHbIM CUTYauuMsaM. TpaauLMOHHas afibTepHaTUBA TYT - MUCaHME

ckpmnToB Uan HacTtpomka OCR, 3To 0O6bI4HHO A0POro U CZI0XKHO.

Ilnsa aBTOMaTM3auUMM MOXXHO N1erko ncnosb3oBaTb RAG-cxeMy, 4TO NO3BOSIUT 3a4aTb PELLEHUIO MPOCTOMN
yenoBeyveckun sonpoc: "Codopmmpymn noxxkanymcta JSON c cogep>XmMbIM 3TOro cHeTa-pakTypbl €

Mo IMU N 3HAYEHUAMMN" N MOTYYMUTb Ha BbIXOAE rOTOBbIM HAOOP MeTaaaHHbIX.

[Mpun 3TOM cMcTEMA MOXKET NMPUHUMATb BO BHUMaHME He TOJIbKO COAEepXKaHME JOKYMEHTA, HO U

[OMNOJIHUTEIbHbIE UHCTPYKLMU M NpaBUaa nx 06paboTKM.



Cnacubol!

KyKOB
AneKkcaHap EBreHbesuny

OunpekTop no passuTtuio brusHeca

[OTOB OTBETUTbL Ha BCE BaLUMX BOMPOCHI
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