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Assigning humarlike qualities to
digital experiences

Perceives its environment O

Mimics cognitive functions

What IS AI

o

Learns from example in volumes

of data

-

Program that writes itself-baset

on examples

Classifies, recommends, predicts,

groups, segments

—

Strong Al- AGI

Yy A €ombining weak Al with a
s consciousness oOf

o o~

Weak Al

Separate cognitive functions, seeing,
natural language, vision



Machine Learnin@verview Machine Learning Core Domains

AutoML Transfer Learning

Structure Image

The Signiﬁcant diﬁerence e Classification
o

Fe.a:curt-? ® Customer
. e Elicitation Fraud ® Retention
Meanmgful Detection @
compression

DIMENSIONALLY o .
Big data

Traditional Programming Visualioation

® Forecasting

Data L -
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Systems LEARNING LEARNING ® Predictions
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Targetted o MACHINE ® Process
Marketi R
arketing ) LEARNING . Optimization

Customer : New Insights
Segmentation !

Machine Learning

Data

REINFORCEMNET
DUtpUt LEARNING

Real-Time Decisions® . ® Robot Navigation

Game Al @ ® Skill Aquisition
@

Generative Adversarial Learning Tasks B° Microsoft
Network (GANs) Machine Teaching




Al Progression Overview past 3 years

Breakthroughs human parity

@ A5

The Companies With the Most Al Patents

Companies with the most artificial intelligence-related patents®

samsune [
Object detection Google [N - 5

human parity rrities [ o Al-related patent
applications per year

,192
sony I -+ ®

4 O 2

Conversational Q&A
human parity

Speech recognition Machine translation
human parity human parity

94.9% on 69.9% with MT 89.4% on Stanford 96% on RESNET @ s
Switchboard test Research system CoQA test vision test canon [N -+ 008 2018

@@@ * As of January 2019 ;
@statistaCharts  Source: Iplytics Statlsta 5

General Language Understanding Evaluation (GLUE) Conversational Q&A (CoQA) Test

Rank Model In-domain  Out-of-domain  Overall
Rank Name Model URL  Score " Aktueller und geplanter Einsatz von Data Science Plattformen
uman Performance 89.4 874 888
Stanford University
Vo (Reddy & Chen et al. TACL '19) Microsoft Azure/Cognitive Services IIIIIIENNNNNNNNNNNNN——— /30,

1 Facebook Al RoBERTa “ 88.5

1 Google SQUAD 2.0 + MMFT 89.9 88.0 89.4 Amazon AWS/Sagemaker IEE————————— /0,

(ensemble)

2 XLNet Team XLNet-Large (ensemble) U 88.4 MSRA + SDRG IBM/IBM Watson  immmm— 15

2 Google SQUAD 2.0 + MMFT (single 88.5 86.0 878 SAS HEEEEEEE 159

Vo model)
+ 3 Microsoft D365 Al & MSR Al MT-DNN-ensemble CJ 87.6 MSRA + SDRG Python I 130,
2 ConvBERT (ensemble) 88.7 85.4 87.8 R = 10%
i . ) Joint Laboratory of HIT and iFLYTEK

4  GLUE Human Baselines GLUE Human Baselines CJ 87.1 foseorch Tensorflow mmm— 10%

3 CnanERT{smg\s model) 87.7 84.6 86.8 Google Cloud mmmmm 30,

+ 5 EI% ALICE Iarge ensemble (Alibaba DAMO NLP) 86.3 Joint Laboratory of HIT and iFLYTEK
Research Hadoop mmmm (9
6 Stanford Hazy Research  Snorkel MeTal C);' 83.2 3 BERT + MMFT + ADA (ensemble) 87.5 853 go8 H20 mEE 5% Gartner
Microsoft Research Asia

Enterprise -ready Al matters
0Organizations may be dabbling with other c¢cloud providers,
come to Microsoft because they know it wiladJimiare kartaend has a
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Al 0 the most important
aspect 1 s é..




aWe need to ask
not only what computers can do,
but what computers should do 6

t hat t1 me has cCcort

Satya Nadella
CEO Microsoft
Mai 2018
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GPT Text Generation

Intro formulated by

Continued by OpenAl
Modell GPT-2 (Feb. 2019)

In a shocking finding, scientist discovered a herd of unicorns living in a remote, previously unexplored valley, in the Andes
Mountains. Even more surprising to the researchers was the fact that the unicorns spoke perfect English.

The scientist named the popul ation, af t emornédhskverwhiteunisornswemet i v
previously unknown to science.

Now, after almost two centuries, the mystery of what sparked this odd phenomenon is finally solved.

Dr. Jorge Pérez, an evolutionary biologist from the University of La Paz, and several companions, were exploring the Andes
Mountains when they found a small valley, with no other animals or humans. Pérez noticed that the valley had what appeared to
be a natural fountain, surrounded by two peaks of rock and silver snow.

P®r ez and the others then ventured further into the valeéey
with some crystals on top,06 said P®rez.

Pérez and his friends were astonished to see the unicorn herd. These creatures could be seen from the air without having to
move too much to see them & they were so close they could touch their horns.

While examining these bizarre creatures the scientists discovered that the creatures also spoke some fairly regular EnglistHRPérez
stated, OWe can see, for example, that they have a common

Dr. Pérez believes that the unicorns may have originated in Argentina, where the animals were believed to be descendants of a
lost race of people who lived there before the arrival of humans in those parts of South America.

While their origins are still unclear, some believe that perhaps the creatures were created when a human and a unicorn met e&h
other in a time before human civilization. According to P®

However, Pérez also pointed out that it is likely that the only way of knowing for sure if unicorns are indeed the descendants of a
|l ost alien race is through DNA. o0But they seem to be able
evolution, or at | east a change in social organi zation, 6 s




Beispiel Medizin: Erheblicher Nutzen durch Kiinstliche Intelligenz -
Gleichzeitig Missbrauchsrisiko falls die Technologie in falsche Hande gerat

Kl basierte Erkennung seltener Erbkrankheiten mittels PortraitioeepGestalt
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DiGeorge
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Quelle: https://deeplearning.mit.edu Face2Gene



https://deeplearning.mit.edu/

The ethics of Al

&

AL 9, - SR

Fairness Reliability Privacy & Inclusiveness

& Safety Security

(©> Transparency

@ Accountability




LIME

How
It

Works

Local Example
Interpretable 1:

Model- Agnostic
Explanations

o

Permute Data **

2. Calculate distance between permutations and original

observations

Make predictions on new data using complex model

Pickm features best describing the complex model

outcome from the permuted data **

5. Fit a simple model to the permuted data witm
features and similarity scores as weights **

6. Feature weights from the simple model make

explanations for the complex models local behavior

gl

—_—

Source:

KasiaKulma PHD

Prediction probabilities

atheism

Text with highlighted words

From: johnchad@triton.unm Bl (jchadwic)

S : Another request for Darwin Fish

C ation: University of New Mexico, Albuquerque
Lines: 11

-—-—-: triton‘umn‘-
Hello Gang,

IS8 B8 been some notes recently asking where to obtain the
DARWIN fish.

This is the same question I [{lg and I [J¥E not seen an answer on
the

net. If anyone has a contact please post on the net or email me.

(a) Original Image (b) Explaining Electric guitar

p

N

(c) Explaining Acoustic guitar (d) Explaining Labrador



https://www.youtube.com/watch?v=CY3t11vuuOM
https://github.com/marcotcr/lime

=% Microsoft

Al 0 Portfolios and the
Link to APIs




Microsoft Al Strategy Pilars

For all skill levels Industry leading MLOps Open

Automated ML + Visual Interface + Code first Integrated with Azure DevOps Any tool + any framework

Microsoft investiert eine Milliarde in Kl-
Startup OpenAl

Beide Unternehmen wollen kiinstliche Intelligenz der gesamten Menschheit zu
Gute kommen lassen. Auf Azure soll eine neue Plattform fur KI-Entwickler

entstehen.

o /1) heise online  Jul 22, 2019
Lesezeit: 1 Min. ) @ Q 17

Democratizing Al

G 0openAI Eg Microsoft




Al 0 Level of Consumption

-

A que horas
fecham hoje?

caiE=n
J

Extract identity

Comparable Software

L evel

how deep in the stack?

Al Consumption Model

SaaS

PaaS

SDK

Compiler

Everyone General PreBuilt Al Service
Expert Customizable Al Sgrwce

o Transfer Learning

(@)
T Pre-Trained Models

Developer AutoML

Pioneery Custom Kl

Specializeq
ALServices

Technology

General Al
VY Technology




Al Portfolio

©

Domain specific pretrained models AEE O\

To simplify solution development Vision —— P cearch

Familiar Data Science tools /A pyte >_
To simplify model development _ _ _
Visual Studio Code Azure Notebooks Jupyter Command line

&,

Popular frameworks Q > @) @
To build advanced deep learning solutions
PyTorch TensorFlow Scikit-Learn ONNX
Productive services @ é 9
To empower data science and development teams .
Azure Azure Machine Machine
Databricks Learning Learning VMs
Powerful infrastructure I 141
To accelerate deep learning
CPU GPU FPGA

C) From the Intelligent Cloud to the Intelligent Edge /ﬁ;




Microsoft Cognitive Services

O

Vision
Video Indexer
Computer Vision
Face
Emotion
Content Moderator
Custom Vision

Forms Understanding

()

Speech
Speaker Recognition
Bing Speech
Custom Speech
Translator Speech

Unified Speech

Speech to Text

w. Custom Speech

Text to Speech

w. Custom Voice

Speech Translation
w. Custom Translator

%,

Language
Text Analytics
Bing Spell Check

Translator Text

Language Understanding
(LUIS)

Custom Text Analytics

Knowledge

QnA Maker

Custom Decision

Search

Bing Entity Search
Bing Autosuggest

Bing Search

Web Search
Image Search

News Search

Video Search

Bing Statistics add-in
Bing Visual Search

Bing Custom Search

Labs

Project Gesture

Project Local Insights

Project Academic
Knowledge

Project Entity Linking

Project Knowledge
Exploration

Project Event Tracking
Project Answer Search
Project URL Preview

Project Anomaly Finder

Project Conversation
Learner

Project Personality Chat



Why Microsoft

Cognitive Services?
e |

A

Easy Flexible Tested
Roll your own with REST APIs Integrate into the language Built by experts in their field
and platform of your choice from Microsoft Research, Bing,
Simple to add: just a few Breadth of offerings helps you and Azure Machine Learning
lines of code required find the right for your app Quality documentation, sample
Bring your own data for your code, and community support

custom experience
. N
’ neden GitHub |=l stackoverflow

o @ python’ =<msdn  uservoicec )




Pre-Built Al APl Us® Deployment View

Pretrained Model
Creation and
Lifecycle

Management

@

General

availability

>

Customer Cloud Instance

General PreBuilt Al Service

Customized Al Services &

OnPrem

Any Cloud

ata/ —»| Training 0
Rules
= T Lifecycle
ustomize Management
Model
———»| Deployment

Edge

ONNX| Container

|
Ju’pter

Notebqok / IDH

T

Al Service Owner, Creator

s

Al Service Consumer




Democratizing Al: Time to Value

O
a9
2018 &&.

Multiple Data Scientists
with custom algorithms

D
201 9 1 Domain m
Expert with

Custom Vision
Cognitive
Service

COMPARABLE
RESULTS
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Al Core Trends




Machine Learning DevOps P .

-~ Test Model

o 0
3@ “~  [pC
Jupyter

End-to-end ML lifecycle management = = Integrated with

Cl/CD for ML pipelines
Feedback loop

Build model
(your favorite IDE) Azure DevO PS

Deploy Service
Monitor Model

MICROSOFT CONFIDENTIAL — INTERNAL ONLY

Register and
Manage Model

|

|

|

|

|

|

I
I
I
[}

\\\
~
e~

Build Image



= Microsoft Azure Contact Sales: 0200-026-0797 & Seach Q  Myaccount  Portal  Rachel 2

Overview ~  Solutions  Products ¥  Documentation  Pricing  Training  Marketplace ¥  Partners v  Support~ Blog More v Free account >

Home / Solutions / Confidential Compute

Azure confidential computing

Protect and secure your cloud data while it’s in use

Safeguard data from malicious and Maintain control of data through Protect and validate the integrity of Ensure that data and code is
insider threats while it’s in use its lifetime code in the cloud opaque to the cloud platform
provider

sccescsce Take data security to the next level with confidential computing

eeevevee

® o0 008 00

seeeses e Azure confidential computing protects the confidentiality and integrity of your data and code while it's processed in the
: : : : : : : : public cloud. Cloud security is the cornerstone of our confidential cloud vision, which aims to remove Microsoft from
eeee oo the trusted computing base (TCB) of Azure.

0o e 0 0 0 1



Deep reinforcement learning — DRL (Machine Teaching)

Simulation or
Physical System

" ‘®
= = 0

QW? Action M ook Kkok

N .
yerE —>» Environment » Assessment

State 4/

Reward Key recent advancements in reinforcement
learning: neural networks, compute
infrastructure and algorithms

And why now?

DRL is well suited for complex and dynamic
environment (unlike other ML techniques)

Proliferation of connected physical
devices and sensors



Multi-party and Distributed Machine Learning

/{:J\
[0 N
ZZEcient ﬁ,\\\\\\\\\\\\\\\\\\\\\\\‘\ ?
61 0\\ Machine learning
0?‘\ algorithm

¥ N ¥ .
— [y e
Operating

, Data and Model Parallelism
r‘ Patient
data

I Data Parallelism l IModel Parallelism J

(%29@)% & Q)
B2 < = @=un
E=>Q T Qe

Shared
Data Data-Parallel  pogel Shared  pooc ;mmed
Partitions Workers States Data Workers  States
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Cognitive Services &
Demo




O Microsoft Azure Q My account Portal Sign in

Overview v Solutions Products » Documentation Pricing Training Marketplace v Partners v Support v Blog More v Free account >

Cognitive Services

Infuse your apps, websites and bots with intelligent algorithms to see, hear, speak, understand and interpret your
user needs through natural methods of communication. Transform your business with Al today.

Explore Cognitive Services:

Announcement Deploy Azure Cognitive Services to the edge, on premises, and in the cloud using containers. >

https://azure.microsoft.com/en -us/services/coqgnitive-services/



https://azure.microsoft.com/en-us/services/cognitive-services/

Computer Vision



