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(2 NOVENTIQ We live in the Era of Al

Whatever we do —we run into Al:

Social media, Search engines, smart cars, smart fridges, chess programs, chat

bots, smart lightbulbs, LLM, SLM

Companies build solutions to leverage the benefits
of Artificial Intelligence:

Process/ task automation
Decision making
Analytics

Predictions

Content generation




Agenda
What is Al
« Hello world!- neural network

« Basics of Language models

Demo
 RAG Solution

How to drive succesfull Ai implementations

« Industry best practices
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What makes Al so different

Conceptual differences between programming and Neural networks

Some of them are different — they are not all smart the
same way:

« Social media,
Search engines,
Smart cars,
Smart fridges,
Chess programs,
Chat bots,
Smart lightbulbs,
LIM,

SMLS...
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Programing

We write the algorithm

Igorith
algorithm —— —>, answer
input =——->
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Neural Networks

We do not write the algorithm

ANSWEr =)
input =——->

—) algorithm
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Neural Networks

We provide data and what happens in the box is unknown

science-y model
data —> things

(‘23 NOVENTIO Global expertise, local outcomes 7



Hello World - for neural networks

The aim is to have an algorithm that can recognize handwritten digits from 0-9

« Seems like a simple task

« The human brain can easily identify
all these numbers as 3s

« The traditional methods of computer
programming, (if statements, for
loops, classes, objects and
functions,) just don’t seem suitable
to tackle this problem
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The Numbers

28x28 pixel to start with

« In our case every picture consists of
28x28 (784) pixels

 Every pixel holds a number between
0 and 255 on a gray scale

» We divided these numbers by 255
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Neural Networks

It all comes down to vector calculations in reality

 Input layer: 28x28=784
« Hidden layers: 2x16
« Output layer: 10
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Plain vanilla
(aka “multilayer perceptron”)
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How the Network work

The neuron activation run from left to right

 Every neuron is connected to all
neurons in the previous layer

* The activation of one neuron
contributes to the activation of the
neurons in the other layers

« Overall, the activation of one layer
determines the activation of the next
layers
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Weighted sums + Biases

Vector calculations

* 3 ingredients:
» Activation number
« Weighted sum of the connections
* Bias- random number to alter
activation

» Wrapped around the Sigmoid
function

« All organized as vectors and columns
for efficiency
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The final Model

Layers and parameters

1 input layer
2 hidden layers

1 output layer
+

13002 paremeters
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The cost of the model

The sum of the squares of the differences

« The msg:

* "No, bad computer, that output layer should
have activations which are 0 for most
neurons, but with a 1 for the third neuron.
What you gave me is utter trash!”

« Mathematically:

« We add up the squares of the differences
between each of these output activations and
the values you want them to have. We'll call
this the "cost" of a single training example.

 The cost is small when the network

confidently classifies this image correctly but
large when it doesn’t know what it’s doing.
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What’s the “cost”
of this difference?

Qo
@)
O2
@3
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Os5
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o7
08
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Utter trash

i
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The cost function

We add up these invidual costs

Cost function
 Input: 13002 weights and biases
« Output: 1 number
« Parameters: All the training
examples
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13,002 weights
and biases

Cost function

Lots of training data

One number
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The minimum of a function

Simple example in the 2 dimensons space

* There is 1 number as an input and 1
number as an output

* The actual calculation comes down to
derivatives

» Finding the slope of the tangent

« Where the slope of the tangent line
is 0 that is the minimum

* The task is to find the minimum and
overcome the local minimums
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Gradient descent with 13002 inputs

Gradient nudge weights

« We are looking for the gradient Input space |
descent of the cost function T st e,
. . | O O A SO
+ To optime the cost function we have  [EEEGEGS_GE—G—N

to do vector calculations in the 1302 - Cley) most quickly?
vector space |

« The minimum of the cost function
will provide the best results of the
models functionality
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Neural Networks and Deep Learning

The content of these slides were based on: Gifs and pictures were prepared by:

™,

% 3 3BluelBrown

«Neural Networks and Deep Learning»
written by Michael Nielsen
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Deep learning

We provide data and what happens in the box is unknown

science-y model
data —> things
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Simple MNIST Net vs ChatGPT 3.0 (GPT-3)

When size does matter — A quick scale comparison

Category Simple MNIST digit net ChatGPT 3.0 (GPT-3)

Data needed to train MNIST: 60,000 28x28 grayscale = 45 TB
images (+10,000 test)
~ 47 MB raw pixels

Number of parameters e 13002 175 B
Model size (weights for ~ 0.25—-7 MB (FP32) Very large:
inference) Smaller with FP16/INT8 ~ 700 GB (FP32)

~ 350 GB (FP16)

~ 175 GB (INT8)

(Served sharded across many
GPUs/TPUs)
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All roads lead to
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Vector Embedding examples

In the 3 dimensonal space

: A
man walked
o o
e woman &
@. - " *. O . swam
king B )
" walking 5
® gueen <
_ ) —>
swimming
Male-Female Verb tense
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From Vision to Value: Building Your AI Solution

Al success isn't about building models - it’s about aligning data,
governance, and business value.

Start with your data Choose the Right Architecture
Transformation, Integration, Storage, Combine Azure Al Search, Blob Storage, and
Governance, security, classification, access RAG pipelines to keep data secure within

your tenant.

Define the Business Need Pilot, Measure, Scale

Identify repetitive, high-impact processes Launch a controlled pilot, gather feedback,
(HR, IT, support). Align goals with optimize, then expand to broader enterprise
measurable outcomes. use cases.

Evaluate Existing Tools
Explore Azure Al Foundry, and pre-trained
models before custom development.
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We are a leading Microsoft partner

We specialize in all Microsoft Cloud Solution Areas. Our customers can rely on our comprehensive portfolio
of Microsoft Cloud services, supported by all 6 Solution Designations, alongside our own services for
digital transformation, management, security and modernization

25+ 600+ One of only several Best licensing practices Microsoft Partner of the Year
Years of Microsoft Certified Microsoft globally-managed LSP authori_zati_on in 36 countries E " 2021
collaboration Professionals partners worldwide CSP authorization in 50+ countries h e e 2022
SPLA reseller for 8 years Oman Bulgaria Cambodia x2  Malaysia  Vietham x2 2024
( h =. Miﬁiﬁ?gﬁner =. Mifi'r‘)cn)ssgafrsner =. Sl\gl\iﬁiro?ssl?a‘l:sner .. MicrOSOft .. MicrOSOft .. MicrOSOft
Solutions Partner Solutions Partner Solutions Partner
.. Microsoft rzf:e:ztructure 2::3,6& A iil:zl & App Innovation Security Modern Work Business Applications
Solutions Partner N A L

Microsoft Cloud
Y 15 Advanced Specializations

Azure Security Modern Work & Business Apps
Microsoft Azure  Infra and Database Migration to Microsoft + Cloud Security » Adoption and Change Management
Partner Expert Azure « Identity and Access Management + Calling for Microsoft Teams
= vicosot | MSP * Microsoft Azure Virtual Desktop « Threat Protection +  Teamwork Deployment
Kubernetes on Microsoft Azure « Information Protection and Governance + Meetings & Meeting Rooms for Teams
Since 2019 * DW Migrate «  Modernize Endpoints

Azure Analytics + Microsoft Low Code Application Development
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