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Trenutni projekti u Nvidia

Omniverse:

 Pretraga 3D objekata sa tekstom

Content

i)

NVIDIA Assets

Asset Stores (beta)

Samples

Environments

Materials

Console

DeepSearch (beta)

Q

Quick Filters:

Bookmarks
canvas360
content_tj
truck

Omniverse
5016d115-6ceb-46¢
8a7909df-11ce-4c8
9b69368a-3006-46¢
art.ov.nvidia.com
b9462a17-e292-4b¢
cb30ad83-ce2d-4a7
content.ov.nvidia.c
dcad901e-0b5f-4bg
ea750f49-e3da-492
fc23f269-4e83-471¢
ov-content
rc.ov.nvidia.com

Al

Models

Images

Materials

Custom:

aé Drag and Drop Image Here




Trenutni projekti u Nvidia

Digital Twins:

 Virtualne fabrike

» “Vestacke” datoteke za samovozece
automobile

» Simulacija klime




Large Language Model (LLM)

® ChatGPT

* Github Copilot

Open Source Machine Learning

* HuggingFace Model Hub

Stable Diffusion

* Text-to-Image models


https://chat.openai.com/
https://github.com/features/copilot
https://huggingface.co/models
https://huggingface.co/models?pipeline_tag=text-to-image

Kako softverski inzenjer koristi Al u svakodnevnici

ChatGPT
* Chatbot koji govori ljudksim jezikom (natural language)
* Razume “kontekst” teksta 1 slika

which is the fastest json serializer/deserializer?

The performance of JSON serializers/deserializers can vary depending on the programming & do GP
language, implementation, and use case. However, here are some commonly used JSON

serializers and deserializers that are known for their high performance:

. Jackson: Jackson is a popular JSON library for Java, which is known for its high
performance. It uses a streaming API to read and write JSON data, which makes it
memory-efficient and fast.

. GSON: GSON is another popular JSON library for Java, which is also known for its high

performance. It uses a simple API to
for python?

For Python, there are several JSON libraries available, and the performance can vary
depending on the library and implementation. However, here are some commonly used

JSON libraries for Python that are known for their high performance:

1. ujson: ujson is a fast JSON library for Python that uses C extensions to accelerate its
performance. It is known to be one of the fastest JSON libraries available for Python.

2. simplejson: simplejson is another popular JSON library for Python, which is known for its
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https://chat.openai.com/

Kako softverski inzenjer koristi Al u svakodnevnici

Github Copilot

* Ljudksim jezikom preporucuje kod/opis celih funkcija

 Uc1 “kontekst” tvog koda

def binary_search(arr: list, target: int) —> int:
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HuggingFace Model Hub - “Demokratizacija” Al modela

Models 199,134

Libraries Datasets Languages Licenses

Multimodal
B2 FeatureExtraction [  Text-to-Image
[  Image-to-Text @ Text-to-Vid
& Visual Question Answering
E>  Document Question Answering
% Graph Machine Learning
Computer Vision
< DepthEstimation 5  Image Classification
% ObjectDetection 74 Image Segmentation
@ Image-to-image [ Unconditional Image Generation
73 Video Classification [ Zero-Shot Image Classification

Filter Tasks by name

Natural Language Processing

&

™ Summarization & Conversational
7 TextGeneration & Text2Text Generation
Fill-Mask ¢  Sentence Similarity
Audio
[ Text-to-Speech 2 Automatic Speech Recognition
it Audio-to-Audio  £J  Audio Classification
9, Voice Activity Detection
Tabular
E TabularClassification |~  Tabular Regression

Table Question Answering 29 Question Answering

Zero-Shot Classification %1 Translation

Reinforcement Learning

&

Reinforcement Learning &  Robotics

Text Classification &%  Token Classification

Filter by name

bert-base-uncased
B - Updated Nov 16,2022 - L 67.7TM - < 827

 facebook/dino-vitbl6
BB - Updated about 24 hours ago « X 35.4M - © 12

x1lm-roberta-base
B - Updated Apr7 - £ 22.3M - © 281

openai/clip-vit-large-patchl4
@ - Updated Oct 4,2022 - L 13.5M - © 384

+ facebook/convnext-large-224
5 . Updated Mar2,2022 - £11.2M « © 12

+ facebook/convnext-base-224
5 . Updated Feb 26,2022 - £9.91M - © 7

& microsoft/layoutlmv3-base
Updated 29 days ago - £ 9.8M - © 143

t5-base
%, « Updated Apr6 - L 8.65M - < 228

x1lm-roberta-large
@ . Updated Apr6 - L 7.74M - © 138

£° microsoft/deberta-base
@ - Updated Sep 26,2022 - L 6.01IM - © 41

roberta-large
3 - Updated Mar22 - £ 5.4M - © 105

albert-base-v2
@ - Updated 23 days ago - . 4.58M - © 50



https://huggingface.co/models

Stable Diffusion (Text-to-Image models)

* Model koji razume “kontekst™ u slici

[ Text-to-Image
a woman with an umbrella on the beach Compute

Computation time on gpu: 3.749 s



https://huggingface.co/models?pipeline_tag=text-to-image

Kako je ovo moguce?

Sta je GPU?
* Dizajnirano primarno za paralelizaciju matematickih operacija

 Za razliku od CPU-a, koji radi operacije sekvencijalno

* Originalno koris¢eno za grafiku i video

GPU

CPU
Sequential series processing Parallel processing with
with multiple cores thousands of small cores

Kako Nvidia podstice revoluciju u vestackoj inteligenciji Nikola Spasojevi¢



29
Output
Probabilities

« Zasto se koristi GPU za “treniranje” Al modela?

Linear

-
Add & Norm

- f'"_lﬁ‘ Add & Norm
= Multi-Head
Feed Attention
Nx

« Jer modeli su samo matrice za koje trazimo tacne “weights

* Mozemo 1 da paralelizujemo vise GPU-a

Input layer Output layer
Using multiple observations
~ m
s 5§ &
S S
NN XX N
weow, w, ow, v r o x b a a a a Nix Add & Norm
weow, wy, ow, I b w;)m a, a, a, a, Addt&Norm Ma_sked
S e Ay T Hz X3 K3 X 5 B B o B Multi-Head Multi-Head
S X, X, X, X, - Attention Attention
1t A
—_— J \u —
Positional Positional
Encod p & -
coding Encoding
Input Output
Embedding Embedding
Inputs Outputs
(shifted right)




Nije samo dovoljno trenirati model, treba 1h “deploy”-ovati 1 “serve”-irati:

Data Center | Cloud

. o W8
- . Al Inference Cluster
N CPU | GPU
\\\
N Triton Inference
Server
e Front-End Client
- Applications
Triton Inference
Server
' " Triton Inference
S Server
- \>‘ Front-End Client
Applications Al M
- : odel
5 Triton Inference :
o - Repository
' D .




Zasto je ovo najtezi deo?

e Veliki su modeli

e “Mala” verzija GPT4-a ima 100 milione parametra
e Ne moZe svaki kompjuter/GPU da ih “drz1” u (RAM) memoriju
e Treba vremena da se izraCuna rezultat

e Treba imati dobru arhitekture sistema da podnosi mnogo zahteva (npr. google

prima stotine hiljade svake sekunde)

Skupi su GPU-1




e Programiranje j€ nova pismenost:

 Trebamo svi biti spremni za digitalni svet
» Sa kompjuterima moZemo mnogo vise da postignem

* Copilot/leetcode kombinacija za u€enje programiranja

* Al je vec svuda oko nas:

* Nece Al da nam ukrade poslove, nago ljudi koje koriste Al
* Bitno je da znamo kako Al modeli funkcioniSu

* Za §ta su sposobni

* Za Sta nisu sposobni



https://leetcode.com/problemset/all/

Hvala na paznj1!

Pitanja?




