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1?r-°::! | Associate Principal Solution Architect
o 2019 2|=3H A} (5+ yrs at RH)
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Al A O20|0] M B (Foundation Models)2]
A

Foundation models& Chat GPT Z2 Cofst HR|o| LI

Artificial Intelligence (Al)

Machine Learning (ML)

Deep Learning

Foundation
Models

ol St
=
2

=
EZAIYe] 7|8t MS

> UurEol SR IHE Sh (Ut K| 5)
» QIZbit SARSHREIX M4 (GenAl )
» Chest Al 2H 20| 7|gto] ELIThAI KI2)
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> Prompt tuning allows to adapt models offering ‘good enough’

accuracy but doing it with less resources
? T
g E > Retrieval augmented generation (RAG) allows training models
g 5 with targeted information without modifying the underlying
) :
; s model itself
2 2
X % o > Fine tuning foundation models requires a high amount of
=l z a)
% 3 0} § 51 resources (data, hardware, people)
8 % % & Ll m
5 Z % > Training a Foundation Model from scratch requires
@ 2 .
o+ un-realistic amount of computing, and goes against the
principles of re-using foundation models.
QUALITY
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Al0]| St Red Hat2] M WAl
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CIE{IX2}0|X Q= AA Al

Al E A A FHHLIE|0f| CH$t Red Hat2| 7|0{ 2}
HRLIE| ZSAO| MZ2 LLM 7Hg 2 & H|ot

1 IBM Research@t @& 61 L E AAD}SE Granite
2 InstructLab®| JHE& LLM 7t 2 &

Al EAS H|RL|A 7H 2 HEsH=
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‘ :_nasgrucj Teacher Model l@ l

& e A 1822 —>
Pull Request

=

fl

1CHA 2¢H - = ~ StA
N - e 35020 2 CIOIE| S ALS R LLM %7t 8t
7|0 RH= BH& 9| 7|X 2 Teacher Model(LLM)2 2CHAIO| M MM E L0 E A2 AHH SHEE
AMEE HIO|HE Ftst FIt= HIO|EE 7|8 2 LLMO|| CHalf = CHA[Q] OjM| ZHE &SI MZ2
GitHub?| InstructLab HIO|E E &St XAt 7|28 &5% LLMS MAEHL|Ct
2| ZX|E2][0f| pull HE{ZeL|Ct.

requestE MEgLICE

‘ Red Hat
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https://github.com/instructlab/taxonomy
https://arxiv.org/abs/2403.01081

2l =siol Al Tt

Red Hat; H| ZL| A0 Al H I

IE{Z2I0|X QE LA Al

Al 2%t A ME 2t Al 2 2HS Qe ZEHE M2
A LB AL 7HsUE A E 20| EATIE RHEL Al % Podman Al LabZ} Z2 AlM|ZE2} 7| =
H|#L| &0 RHEL 3! LEA|ZEO0| =& E|0] Red Hat OpenShift A2l M2R2 7|5 R IIEHY &S

20| EAT|EZ HHE[JUSLIC HHEJYSLICH

——— 3P RedHatZl0|EANE —————

- Red Hat Al 23 & A
OpenShift LightSpeed ‘ Red Hat ‘ Red Hat
Enterprise Linux Al OpenShift Al
Red Hat Enterprise Linux LightSpeed
EZ SZ0|M A7 7|5 HS S8 MLOps EAE S
Ansible LightSpeed e OSS Granite H|& o SlIX|0f| 2 HYZE
e InstructLab CLI o EMIE
MAE A FIE A0 T3] et wa e RHEL O0[X| 2= o VLLM x|
INYX L 2G| M AkM SFaboll 7| EfL|Ct. o IIEL{Y HH
G J - J

‘ Red Hat



| EsHo| Al M2k

Red Hat2| AI ZEZEZ|Q HMEF

. ........... ﬂ EI ....................... ...................... OEI:II__I-*O“ .............. .

Al 2Y Al EAE AIXH ZESE2 A3 ZRE X8l
RHEL Al OpenShift Al Lightspeed ZEEZZ|Q Al 9|3 2E X3}
712 2 | HEtIHE RY | WY E HE [ MY [ ZLEE R 2E 271 | A8 Y SR | 7to|= | TH HHE O A | B E4 | 5 | Y|
T | SUE X3 Y 745 2laA | O{A[AEE | ZE MY QE N ZAAH

Red Hat YIE{Z2}0| X 2| 5A | Red Hat LEA| X

T4t M5 | 2Ry

DHEL] Of| 2A| A
StESIO | A d2{20lE] | S

‘ RedHat



Al2| CHS o}




QELAES SHHAI hiS%
Alde] Bt IR ASLICE - it's now free and open source
InstructLab2 X412 X| A= EESIH AIE %’éﬁ% L|Ct

HRLIEl Saef e

HIOIE{O| M RETK| QLEAAR A®
* @

& )
Apache 2.0 20| A 5}0]| S 7K

Granite base model
https://huggingface.co/ibm-granite/granite-7b-ba

se

A2 7|E XHE =
InstructLab
Aol gl ol RC 2 Bojg olg A I X| &= ol xig}
QI=X| YOI A|R - '
& RedHat
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https://research.ibm.com/blog/granite-code-models-open-source

LELAE ST AIQ CHES

LAB (Large-scale Alignment for ChatBots) Method

................... 7 ; f \
''''' P o0 ol ’ I
,,,,,,, f ' F .r'.‘
292%
g - T
\ r v o
> > > >
TaxonomyOi| 7|4t510] skill & Teacher model 2 &M Critic model2 MM gl g+ student model 4H0f| A
knowledgeE H 31 OO E{(Synthetic data) CIOJEIE HS skill, knowledgeE &t&
MM
o o
FefE DE X[Ao|L 7 |s8 AIEH Critic models2 & 2Hd u} Student model 2 MZ2
EFH(Taxonomy)Z E¥6t1, Teacher model2 274 SHsSQAM =S 5t (Training) %Hi!% )
LR J| AL S2tE| EXIS utof| ZX =24ak 79| TE{ZELICE 2o HlolEo ALE3He 7{2| 28 S SOl
LIEHLHE 57 O] Ak2] Of| A| O] E A HHOE A9 FHES A2t UK of&E L.
TOIEE N|ZEhL|Ct, "HE2E"S YEgLIC AZHSL|CE
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InstructLab: {5 L|E| Sl

Model| AEH

InstructLab Skills EEEENEN

InstructlLab Knowledge [ I I I I B

Base Model

EEEE-L

XI3IE 2|5l LAB methodZ E2¢tL|LC}

FHFLIE|= skill recipeE MAMst1 7|0

<€

<€

0 01

InstructLab pull
request

OO0O0O0OO0OOO0OO0OO0O0oO0ooOooao
OO0O0O0O0OOOO0OO0OO0OO0oOooOoao
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OO0O0O0O0OO0OO0OO0OO0OO0OO0O0OoaO
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InstructLab CLI

o I o Y o |
o o o |
® @ oo o
&& 338
S o I o Y o |
P . WL XH= CLIE AHESHH skill2 Triaging Tool &
:: Model version N H _6|__' E‘”AE'é'l' PU” Request WorkﬂOW

2 SEf = Iﬂg(submﬁ)@ L|Ct. EEE Pull requests=
SO w2t
000 4dE=HolH
2t2E0|M =
B BB 4ou0

MedglLict.

X
=S

model E2|X Instructlab

Weekly builds

’
’
’

fdQu ¥
« € €5

’
’
[~ v
L
v

InstructLab Backend

Model version N+1 )
('%——) T —
l
4 [ «— [ «— — &
. Selection L Phase 2 Selection
2 2El(Triaged ) pull requesti= Bl = Z2.2 (3t H|0| Ef & RedHat
MM+ CHEHA| ot &) 2 A dst= ol AFZElLCE
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InstructLab 7{RL|E| 2IAEA ys, 11

Community Instance
operated by Red Hat with support

from IBM Research team

Rel

Periodic Model

leases

InstructLab CLI
coo

&&:ces
&&scss

EED

Developers use CLI to develop, test,
and submit skills as pull requests. B W Triaging Tool
B B @ Pull requests are
reviewed for quality
InstructLab B EE asusetis

chosen for this round

InstructlLab Backend for

open community

&b

Approved
PRs

Publication

SDG

CKPT
Selection

Filter Phase 1 Evaluation
Phase2 o

7H O]

-

| M

A

operated by Customer or RedHat/Partner_aaS

&b - o

Approved i
PR SDG Filter Phase 1 Evaluation

7
v I «— «— &
Publication CKPT CKPT
Selection Euslstion Phass2 Selection

EA

Customer Instance

with commercial support from Red Hat

InstructLab CLI
coo

&&:cEs
&&sccs

EED

Developers use CLI to develop, test,
i3 and submit skills as pull requests. M B ®  Triaging Tool
Periodic Model o quaity
Releases InstructLab B EE asusetis

i \ / chosen for this round
s

InstructLab Backend for
customers

l

& RedHat
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InstructLab vs. Fine tuning

UHHX O 2 Model providerZt £

ALY O 2 Model consumer/userZt 3-8

A

Preference Tuning

(Reward Modeling

+ Reinforcement
Learning)

Instruction-Tunin
Pre-training — g (or supervised
fine tuning)

Model Alignment

\

LAB2 LtZ2| Z20f M E:

e ModelE JTE%}7| fI¢tinstruction
tuning HIO|E{E M-dSIHLE ZESH=
HIE HY

o HIBS E07| 93l ECt 2EXO=Z
staoln MYE 4 A o &
parameter model0l knowledge/skill2

® %7}

Fine tuning

R

RAG

Prompt
Engineering

& RedHat
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Granite Model &= H| 1

Granite model2 Code Llama®t 22 & i AtO|=Q| REIHLC} 240t M52 HEl. YR El model0| ZE MM 262 AL

=T
Z£2 M58 HEOF QL generation, fixing, explanation ZH0{| A Granite 2Lt n% -’.f-9| M2 HEHE 2 QUUS.

M BigCode/StarCoder2-78

M Google/Gemma-78

M Google/CodeGemma-78

M Meta/Codellama-78

M MistralAl/Mistral-78*

M Meta/Llama-3-88B

M 1BM/Granite-8B-Code-Base*

pass@1

Generating Code Explaining Code Fixing Code Average

M Google/Gemma-78-IT

M Google/CodeGemma-7B-Instruct

B Meta/CodeLlama-7B-Instruct

M MistralAI/Mistral-7B-Instruct-v0.2*
B Meta/Llama-3-8B-Instruct

M 1BM/Granite-8B-Code-Base-Instruct*

pass@1

20 Generating Code Explaining Code Fixing Code Average

*Apache 2.0 License

Benchmarks used

HumanEvalPack,
HumanEvalPlus,
RepoBench,

across most major
programming languages,
including Python,
JavaScript, Java, Go,
C++, and Rust.

‘ Red Hat
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Laptop / Desktop Single Server
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i InstructLab Enterprise Linux Al
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InstructLab + Podman Desktop Al Lab

Sy

2 PCO[M MM AIE AFE5HK O Z2|A|0|H 7HE &
SE =0 AHE 7Hs 8 Podman Desktop &&= NE
ISt SLICE.

H=2
1=
=
=

23

Source: https:/podman-desktop.io/extensions/ai-lab

Jatalog

Run
locally with Podman Al Lab

ous d pe
fels, experiment and compare the mod

 Getstarted Learn more on GitHul

Recipe Catalog
Natural Language Processing

tecipes Catalog ChatBot

A This is a | zeamlit chat demo
unning spplics

LS

Computer Vision

ervices Object Detection

».-0:00/1:11

& RedHat


https://podman-desktop.io/extensions/ai-lab
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‘ RHEL Al

...............................................

Foundation Model Platform

Granite family LLM (Large Language Model)=2
HESHA 7, 4T o AAste] AE{ Z2to|=
app= ¥H™A|IZL|Ct

The modelis the new platform.

...............................................

24

Open Granite models
UHs, ATe QE AL FRLIEIS HAUS Sl L E Granite 210 3

=
TE YL Red Hat?t IBMO| st X9l U 25

InstructLab model alignment

Cloret 8 IR RS 93 LM Af2Fe 2 8H O Zokstn B9l
AFBREZE RIAI 2 7|2 7]0io) WA & AT S sh 2E st bl]

=M &8
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%| X3} &l bootable model runtime QIAEIA
Pytorch/ZEIY 210|222, Nvidia, Intel ¥ AMD
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RHEL AIZEXUHE

‘ Red Hat

Enterprise Linux Al

o Press Release

° RHEL Al blog

° InstructLab Community Page

° RHEL Al developer preview

° LAB: Large-Scale Alignment for ChatBots

° IBM research blog on Synthetic training for LLMs

25

Source: https://github.com/RedHatOfficial/rhelai-dev-preview

Teacher Model
Mixtral
ilab download

Student Model
5 Trained Granite
axonomy Model ilab download
ilab init
Taxonom: Synthetic Data Trained Model Training
Y Generation (CLI) Inferencing l L L M
' DeepSpeed 1

[ GPU accelerated ]

InstructLab container

VLLM container

Training container

InstructLab container image set, 10f 3 [ cuda | rocm | synapse ]

f

O PyTorch
[ specific to GPU ]

SDK / drivers
[ specific to GPU ]

RHEL Image Mode ( bootable image): [ GPU accelerated ]

T

Alllogos and marks are the property of their respective owners. Details in the appendix.

‘ Red Hat


https://github.com/RedHatOfficial/rhelai-dev-preview
http://redhat.com/en/about/press-releases/red-hat-delivers-accessible-open-source-generative-ai-innovation-red-hat-enterprise-linux-ai
https://www.redhat.com/en/blog/what-rhel-ai-guide-open-source-way-doing-ai
https://github.com/instructlab
https://github.com/RedHatOfficial/rhelai-dev-preview
https://arxiv.org/abs/2403.01081
https://research.ibm.com/blog/LLM-generated-data
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& RedHat

OpenShift Al

...............................................

Hybrid MLOps platform

IT, Data Science 3 Application 7 &S
SILIZ 27| 2[5 38 S LHollA
G52

...............................................

Available as
o ZEEIRE MHA
o HMEXAAIXELON HE (on-site orin the
cloud)
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Model tuning & alignment

T3 20] F25HH JupyterLabOi| A BIAME A S A5

HAMR. =ES O[0|X|L} 2 2HE O|0|X|E A8 E o= AUSLILC.

Model serving & monitoring

DE S2IRE, ot ™ #2[d (fully managed), XH4| 22|
(self-managed) OpenShift 2t 0f| 2 &S b E St SHESHH,
Do M52 SU0|A ZL|E LT,

2t0| ZAFO|E e

7|9 MAo| 24 2ROl B Alignment (Manual 2
O C u]

InstructLab), 43 X MEES ¢/t 22 mo|Z2telS PHEL|CH

SBILICH ALRR} 7 2l A4,

& RedHat
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Red Hat2| Al/ML SIX|L|0{E 2 100% LELARLILCE,

Red Hat
°§>RAY CodeFlare OpenShift Al

ModelMesh 7—

E h g '. : X '.

O PyTorCh Kubeflow > o/, ;
a ipx;,g

1F @ Al Platform ¢ DAI% HsUB '?I'ﬁ*o-l =]
TensorFlow AI II-rJ(enabIed) 9| E2E Al/M agS
23} 74dt gl Hl2e HZ5tH7 -rI ASE Al

@
_I_|++ oM JHst ZaE OtE L Of| 2 A|AE

@ TrustyAl ;:‘\pi’ﬁr

27
‘ Red Hat




2= Al ZEZ2|2 - OpenShift Al

Red Hat OpenShift Al 7|5 HH|0|E

5to|=22|E 22tRE SH0M MLOps 2 ES HSSh= OpensShift Alol| it R 7HX] A 7|52 YWHEUSLICH F2 Qlmat B X| 3t
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Ray2t CodeFlareE Edf| HE| vLLME X[ AESt RHSHE S XE2S A 2F o2 S (factory) S
LEE M8 SE It KServe2t Z& st st 23l ZiE[o|LHo| HZE Near Edge #2722 MEi 7t
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Red Hat OpenShift Al 2L E${|0{ AEH

& RedHat

MLOps on Open Hybrid Cloud

OpenShift Al
=2
Model Inference
MU SAB B upyterlad OPyTorch  Jaizsls eimjaia D

- PyTorch/TensorFlow/Scikit-learn (74E{|0|L 0|0 X])

Jot
o>
22
[11°]
c
n

-Kueue @
+CodeFlare
mojzatol -KubeFlow Pipelines —
{4
Kubeflow
El-ﬁﬁ :'|'_|'E|* *Nvidia GPU Operator
*Intel Habana Al Operator
*AMD GPU Operator
*r2|AA #2| QIH|0|E = 2} ClHIO|A SEAMOIM WL ERAH, 2ESHLZ OpenshiftZh X4 E

Jupyter

API @

-KServe - TrustyAl @ TrustyAl
-OVMS -Prometheus g
I LLM A )
-TGIS Serving oS
*vLLM / LL M
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ItE L ote] B¢

OiZ2[A0]:d SHRE St=0] HIEX| OpenShift Aot IHE LA AL
Openshift AI2t 23l O| 2Lt &M O B2 19| @15 S

—

oI LCt.

Zro] |3t pi2{0| s

LLM

Stability Al

GPU Scheduling

Run:ai

Hardware Acceleration

Intel

OpenShift Al0l| A Stability AIZt

H3ots 2 MY

CllOJEf MIE{ol| A SUX|7EX| Tt
QI CIHIO[A AME Jts

Elastic

Inference

NVIDIA

Hardware Acceleration

AMD

ElasticsearchE VectorDBE
A2t RAG ¥

NVIDIA NIM2| Ot0| 3 2 AMH|A 7|gt
AIQITHZA A Hi I

AlZHE gl A S 2[5

OpenShift 22{AE{0f|A AMD GPU
g2e

‘ Red Hat
OpenShift

& RedHat
OpenShift Al
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OpenShift Al 224

S
2
3

HlolE] & X ZH| b= AN Z2=M A0 2 S

HE21701M

a7 #ely % Starburst ® )
E 5 enVIN® QA
ISVAIZESH "‘ ‘ é“mongODB :]Itilmalytics Toolkit H,0 Ssas = P avanseus N .
O ctorm s CLOUDZRA redisibs  Watsonx caai CognitiveScale cnvrg.io
Isv &2l A _)
Satec MH|A =« Starburst Galaxy ...
Red Hat
ol Satec & RedHat & RedHat
MH|A AMQ OpenShift Al
Ml o I = = =aloC Zag Iz Red Hat RedHat Red Hat OpenShift Service on
Ao MH|A 7| S0| B El @ E 50| E2|E S2IRE SEE ‘ OpenShift e OpenShift Dedicated Amazon Web Services
Red Hat 22|H A
zalec Egﬁé 7}47|(Accelerators) NVIDIA.
ZelecC olmatAERN aws D &
Google Cloud
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InstructLab
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Wrap-up

End-to-End Al 7 2 X| 2
22 270|M AIS X7 AIRfSl 1 dE Tato|x FEE AEE S

| O

@ & RedHat & RedHat

podman Enterprise Linux Al OpenShift Al
desktop InstructLab
STEP1 STEP 2 STEP 3
2Z Model2 A5t CodeE &4, Full Synthetic Data ‘e, Teacher % Critic Kubernetes 2t &, XtS2t, MLOps
= Model2 A% &8 S52 Model MH|A S BEE 7|52 285H¢
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.ELE EE-::(): |_1| Jim?gkjraglog ;Laﬂ training. A3 E 7t5%t 7|2 240 RHEL AIQ} OFXIJLX| 2 Al 20
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[ Laptop / desktop £ ] Server/VM
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Thank you

Red Hat is the world’s leading provider of
enterprise open source software solutions.

Award-winning support, training, and consulting

services make
Red Hat a trusted adviser to the Fortune 500.
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linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat




