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HELLO THERE!

3a 7 net B DS nopabotan B AdTech, FinTech, BioTech,
trading n crypto-npoekTax.

OcHoBan M pyKoBOOMT KOMaHO0M pa3paboTKM
TOProBbIX POOOTOB C MCMNOJSIb30BaHMEM ML.

XnBY 6€CMNOKOMHOWM XM3HbIO HOMaOa U NyTELWECTBYHO
Cc 2-M¢a 6onblLUMMUM cOBaKaMU.

CaBBoB Cepreu

.o m sergey-savvov
el


https://www.linkedin.com/in/sergey-savvov/
https://medium.com/@slgero
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UTO Takoe LLMS?

Large Language Model (LLM) - O4YEeHDb ooNblLUag

HEeMpPOHHAasa Moefb, KOTopasa NpeackasbiBaeT CieayioLLmni

TOKEH Ha OCHOBeE INpedCKa3aHHOIO paHee.

MOYKeT MCMNOo/1b30BaTbCA:

e Support 60T

o Q&A Mo gaHHbIM KOMMAHUMK
e ABTOOOMOJIHEHME KOOA

o Al-tutor

.. LLM IS E\IEHHEBE




Open Source Vs Closed Source

3aKpbITbie MOAENM: Bam HYy>XHO Bbl BbibupaeTe
e OpenAl: GPT-3.5 GPT-4 BbICTPOE NMPOTOTUMNPOBaHMe Open Source
e Anthropic: Claude
Hn3KVe pacxobl Closed Source*
e Google: BARD
Jlerkoe pa3BepTbiBaHMe Closed Source
OTKpbITble MOAENN: MO/HbBIV KOHTPOAb HaZ NPUIOXEHNEM Open Source
e LLaMA-I], LLaMA-2
OTCYTCTBME BHELUHUX 3aBUCMOCTE Open Source
e Falcon
e Mistral Al KayecTBo Closed Source

be3onacTHOCTb JaHHbIX Open Source
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Prompt engineering

He po6aBnaeT HOBbIX AAaHHbIX B Moaesb x - - .M

MpuHLMUN Pa6oThbi: =V .

1. DKCNepUMMEHTUPYEM C 3anpocamMu (l/ ] [ J, J ( 7 )

2. Vcnonb3yeM “ynoBKn” i JL T
.

Korpa cTOUT MUCNOMb30BaTh: | \ ¢

- [JobunTbCca ynyylleHna KadyecTBa

Mo Jom‘ty vote

MonesHblie UCTOYHUKMN: Input-Output  Chain of Thoughts selb esnaritend
Pﬁow\p‘tIng Pr‘o»«p‘t?r\g (CoT) with CoT (CoT-SC)

- Y6paTb ranftoumHaumm

- Prompt Engineering Guide



https://www.promptingguide.ai/ru

Retrieval Augmented Generation

NMpuHUMN PaboThbl:
1. TeKCT OOKYMEHTOB » a3MbeagunHr
2. Bonpoc nonb3oBaTtens » amMoeaauHr

(I

3. MweM Ton NoxoXXmx
Text Data

4. [eHepUpyeM OTBET

Korga ctTouMT cnoJjib3oBaTb:

[ToOKIOYUMTbL MOOENb K AaHHbIM

8

- CTpOl/lM CHNCTEMY BOTPOC-OTBET
User

NMone3Hblé UICTOUHUKMN:
Building RAG-based LLM Applications for Production

A

estion

)

Vector Data
S‘toro\ge

Moke embedings

N Block-box | Q. Block-box
W || ST
\ / Generate Answer

Find top N


https://www.anyscale.com/blog/a-comprehensive-guide-for-building-rag-based-llm-applications-part-1

Fine-Tuning

NMpuHUMN PaboThbl:

1. laTaceT C MHCTPYKLMNAMU
2. [1oobyvyaeM Mogesrib Ha HOBbIX JaHHbIX

3. VMlcnonb3yeM HOBYIO MOoOenb

Korga ctToutT McnoJjib3oBaThb:

- MoMeHaTb noBegeHune Mmogenm
- OBy4YnTb JOMEHHOWM 3ada4e

- [NaHHble He YacTo OBHOBNAKOTCSA

NMonesHbleé NCTOYHUKMN:

- Finetuning of Large Language Models

Gﬁgom‘mc
LM Training Set

pre,-‘lira?n?ng

—>=

<_

'Pine:-tun}r\g

LLM

1 1 re_Sul'tS n

Fine-Tuned
LIM

Spe,ci'Pic K now{e,olge, Base
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https://lightning.ai/pages/community/article/understanding-llama-adapters/

Fine-Tuning

\)nsu‘xrulseb

o

*RLHF - Reinforcement

| earning from Human

Feedback

1T—


https://huggingface.co/blog/rlhf
https://huggingface.co/blog/rlhf
https://huggingface.co/blog/rlhf

[laHHbI@ 3TO BCe
YTO BaM HY)XXHO

LLM. Y10 33 3BEpPbL?

[lo6baBnigeM 3HaHUM4A

[Tpouecc obyyeHus

[ennowu

12 —



CXEMA MHCTPYKUUMW

"KowKu HY>KAarTca B 06 eHUn
APYr c ApyromM Ansi co6nvkeHnsa m
B3aMMOOTHOLUEHUN, UM
Heob6xoAMMOo COTpyaAHUYaTD,
urpaTtb 1 AenINTbCA pecypcamu...”

Prepared LLM {Response]

"Kowaybsa KOMMYHUKaLW
KnacceuumnpyroTca no uenomy psagy
Nnpu3HaKoB..."

Instruction 4

"MoOryT Jin KOLUKW
KOMMYHULMpoBaTb?"

13—



[MNMPAMEP HA NCTOPUN HATA

Chat History

(o) Hil
-4,

| have great newsl

~
-t

A | finally passed my driver's license &
A
Oooh, cooll Congratulations to youl g
Tell me, how did the exam go? K
:‘ What exactly do you want to know?

Tell me how did you prepare? Q

14 —



[MNMPAMEP HA NCTOPUN HATA

Chat History

( A Hil
-t

s
A,

| have great newsl
o o o
< | finally passed my driver's license &

Oooh, cooll Congratulations to youl ﬁ

Tell me, how did the exam go? ﬂ

What exactly do you want to know?

Tell me how did you prepare? ﬁ }
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[MNMPAMEP HA NCTOPUN HATA

(— Transform chat history to the instructions —

Chat History
(s
o Y

| have great newsl|

> &>

Oooh, cool! Congratulations to youl! R struction": "What exactly do you want to |

Tell me, how did the exam go?

I
l
|
1

What exactly do you want to know?

Tell me how did you prepare? g

VY
2>
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| finally passed my driver's license 8 REpOnge "t 0HON, €001 COREIBTITRTIoAS D You!



BEST PRACTICE

Ha 4yto o6paLlaeM BHUMaHuUe: UYTto He penaem:

e YuCTOTa OaHHbIX e 3alNmMXMBAEM BCE, UTO €CTb

e [lMHA KOHTEKCTa e OcTaBg9eM IMYHbIE AaHHble
e CUMHTETMYECKME OaHHble o [lLLIEM CMNOXHbLIV MPOMMOT

e [IPOMMT B MHTPYKLUUNMU e [OTOBVMM Mano OaHHbIX

e Pa3Hoob6pa3ne A3blKa

o quCTBMTeﬂ bHAA VIHCIDOpMaLI,l/IS:I

11—
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==

BUBJIMOTEKA OJ14 PABOTDbI C LLMs

[
th'G PT python generate.py

- [Nogoeprkka 60NbLLUMHCTBA Moaenen

- MOYXXHO NPoBOAOUTbL ObICTPbIE SKCNEPUMEHTDI
- ECTb nogaepykKa pa3HbiX aganTepoB

- XOpOoLlo nogxoamT ong CtapTa

Github: https://aithub.com/Lightning-Al/lit-gpt



https://github.com/Lightning-AI/lit-gpt
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OBbYHYEHWE MOLEJIN IO LLWATAM

UTO penaem:

def generate_prompt(example: dict[str, str]) -> str:
"""Generates a standardized message to prompt the model'"""
BblbMpaeM n ckadmBaeM HYXXKHYO Moaesb return (
"You (I) are chatting with a user R. Write a reply to his message"
f"### Your previous communication:\n{example['context']}\n\n"
f"### His new message:\n{example['instruction']}\n\n"

|_|O,EI,I_OTa B/iIMBaeM MHCTPYKLUWNIA
f"### Your response:{example['response']}"

HacTpanBaeM npoLuecc reHepaumm npommnTa )

3anyckaeM obyyeHume

python finetune/lora_my.py \
--checkpoint_dir checkpoints/tiiuae/falcon-7b/ \
-—-data_dir data/falcon/ \
-—out_dir out/falcon \

-—-precision bfl6-true

17
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3anyckK oby4yeHHOU Moaenwu

Chat

Clear message

|_|pl/l 3allyCKe Modelln, MoHHS MEHATDb NapaMeTPbl.

User Input:

KBaHTM3auUWg

I3MeHeHKe TOYHOCTU BECOB
Icmnonb3oBaHMe 6aT4-3aMpoCcoB
PacnpepneneHune Ha Heckonbko GPU

MOYKHO erko 3anycTtmTb O4HOM KOMaHOOM:

python generate/lora.py \
--checkpoint_dir checkpoints/tiiuae/falcon-7b \
--lora_path out/falcon/lit_model_lora_finetuned.pth \
--prompt '"What happened to you? Tell me" \
--max_new_tokens 300
-—-precision bfl6-true

21 —



1000 n 1
dpenMBOPK ANA
MHPepeHca

LLM. Y10 33 3BEpPbL?
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3aueMm?

UYTto HaM pgaloT GpeuMBOPKMU:

MHOIO roToBbIX O6BA30K M MHTErpaLmnm
OOLWMPHOE YMCNOo OOCTYMHbIX Moaenem
Hannyme orpoMHOro Ymcrna onTMMmsaL,mm

BHCTDOGFWXHOTMHMDOBEHMG

v . _

i) —=

PROJECT



KaK Bbl6paTb?

Ba)XXHa CKOpPOCTb: XOTUM 3anycKaTb Ha Haun6onee
aAeBavcax: production-ready:
baTUMHr MOXHO 3anyckaTb 6e3 GPU 3anycK B gokepe
BHYyTpeHHMe onTnMm3aarmm MHTerpaumsa c Android n 10S BcTpoeHHbI MOHUTOPUHT
CTPUMUHI TOKEHOB OnNTMMM3aLmMa NaMaTm ABTOCKEUSTNHT Ha PEMTNKU
- VvLLM - CTranslate? - Text Generation Inference

- DeepSpeed M| - MLC LLM - Ray Serve

24 —


https://github.com/vllm-project/vllm
https://github.com/microsoft/DeepSpeed-MII
https://github.com/OpenNMT/CTranslate2
https://github.com/mlc-ai/mlc-llm
https://github.com/huggingface/text-generation-inference
https://docs.ray.io/en/latest/serve/index.html

CpaBHeHUe ppeMMBOPKOB

20 ——

7

vLLM 15 0.94 4.8 = o Q O o O O 0
e | s i 454 /) v @ 0 0 O
cranstate2 | 93 | 055 |45s| €3 & O O Q
Decpspecd-II | 80 | 04 | 25s| €3 & O O Q
OpenLLM 30 055 | 66s| @ & QO O O Y
yseve | 28 | 015 | t1s| © & O O O &
LC LM 25 o3 |tas| € X Q O O (%

4

Comparison of frameworks for LLMs inference



https://medium.com/better-programming/frameworks-for-serving-llms-60b7f7b23407

CpaBHeHUe PpEenNMBOPKOB
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\
Tokens Query Dy Variable . | Distributed| Custom Token Prometheus
e Per Second| per second Latency | Adaplers | Quantisabion precision Batching| 1pfarence models | streaming metrics
vLLM 115 0.94 4% s

Q ,

&

v

CTranslate2 1% 055 |45 ¢
DeepSpeed-MII <0 0.47 25 s 0
OpenLLM 30 0.15 6.6 s O
Ray Serve 2% 0.15 1 s O
MLC LLM 25 0.13 1.2 = 0

Comparison of frameworks for LLMs inference



https://medium.com/better-programming/frameworks-for-serving-llms-60b7f7b23407
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[MTpumMep MHPepeHca LLaMA

mkdir data

LITO AeJlaeM. docker run --gpus all --shm-size 1g -p 8080:80 \
-v data:/data ghcr.io/huggingface/text-generation-inference:0.9 \

--model-id huggyllama/llama-13b
3a|‘|yCKaeM AOKep C MOOEJ1blO

Text Generation Inference Hugging Face Text Generation Inference API A
[MTogHMMaeTca REST API cepBep
S / Generate tokens if ‘stream == false’ or a stream of token if "stream == true’ A4
’D‘en d€M 3arl pOC ® /generate Generate tokens A4
oS /generate_stream Generate a stream of token using Server-Sent Events v
curl 127.0.0.1:8080/genexate \

-X POST \ GET /health Health check method N

-d '{"inputs":"Pacckammu aHekpoT","parameters":{"max_new_tokens":20%%' \
“H 'Content-Type: application / json' SN /info Text Generation Inference endpoint info v
GE /metrics Prometheus metrics scrape endpoint N4

BbIBOCXMTMTeﬂbequ
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UTO HUHNTATDb OAJIEE

Ol.

LangChain — 6bICTpoe NMPOoTOTUMMPOBaHME, MOCTPOEHME LLeMOYKM 3arnpoOCoB

02. Vector DataBase — xpaHeHWe MHopMaLmMm B aMbeamHrax

03.
O4.
05.

oe.

Fine-tuning with adapters — oby4dyaemM Mogenb nod COOCTBEHHYIO 3a4a4y

Prompts engineering — Balle KayeCTBO CU/TIbHO 3aBUCUT OT MPOMIMTa

MeToabl YMEHbLLEHWNI N YCKOPEHUA MOOENEN — CHUYXKAaeEM CTOMMOCTb

MHPEepPEHCa

Deploy libraries — ynydwaem ctabmibHOCTb K MOHUTOPUM



https://medium.com/towards-data-science/getting-started-with-langchain-a-beginners-guide-to-building-llm-powered-applications-95fc8898732c
https://towardsdatascience.com/explaining-vector-databases-in-3-levels-of-difficulty-fc392e48ab78
https://lightning.ai/pages/community/article/understanding-llama-adapters/
https://medium.com/tales-of-tomorrow/10-amazing-resources-for-prompt-engineering-chatgpt-and-gpt-3-ad84dd26bfc7
https://medium.com/better-programming/speed-up-llm-inference-83653aa24c47
https://medium.com/better-programming/frameworks-for-serving-llms-60b7f7b23407
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