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The Man who started the Revolution

George Moore, known for Moore’s Law

• „the observation that the number of transistors on integrated circuits doubles approximately every two 
years”

• the law was described as early as 1965 by the Intel co-founder Gordon E. Moore after whom it is name: 
"There is no reason to believe it will not remain nearly constant for at least 10 years".

• He was not only right about the next ten years but astonishingly the regularity he found is true for more 
than half a century now.





Big Data
We are generating data in exa, soo 

to generate zettabytes

Computing in Cloud
cloud computing democratized 

massive scale computing

Powerful Algorithms
algorithms that utilizing infinite 

compute power





Current State of A.I.

Artificial General 
Intelligence

Artificial Narrow 
Intelligence



How computers learn?
Traditional Programming

Program
Output 2+3=5  EASY!

NOT EASY! VERY DIFFICULT!

Data





How computers learn?
Machine Learning

Output
Program

For Each Photo... Hotdog? Yes/No

Data



How computers learn?

Traditional Programming Machine Learning

• Program written by software

• Goal: ability to generalize

• Algorithm depends on training data

• Algorithm can “morph” over time

• Program written by humans

• Specific to defined task

• Algorithm is “fixed”

• Algorithm “easy” to describe



Cognitive Services
Adding „Smart” to your Apps: 

• Image Stabilization, Image Analysis

• Real Time Object Recognition

• Language Understanding

• Text Recognition, Face Recognition

Face Detection
"faceRectangle": {"width": 193, 

"height": 193, 
"left": 326, 
"top": 204} … 

Emotion Scores
“scores": { "anger": 5.182241e-8, 

"contempt": 0.0000242813, 

"disgust": 5.621025e-7, 

"fear": 0.00115027453, 

"happiness": 1.06114619e-8, 

"neutral": 0.003540177, 

"sadness": 9.30888746e-7, 

"surprise": 0.9952837}



Machine Learning
Learning how to play: TrueSkill 

• System for estimating „Player Skills”: Knowing the players’ 
skills allows for scheduling an interesting balanced game

• Skill correlations

• Leverage skill from one game/mode/platform to 
correlate skill in another

• Player performance characteristics

• Kills, deaths, revives, headshots, etc.

• Beginner players

• Skill dynamics while the player is learning fast

• Partial play

• Players who quit or drop 

• Does this work in a REAL LIFE?



Augmenting Reality
Example of „de-augmentation”

• Our writing abilities can be de-augmented as in 
„Augumenting Human Intellect: A Conceptual Framework”, 
1962, link, by Doug Engelbart

• Doug’s message: a tool doesn’t “just” 
make something easier — it allows for 
new, previously-impossible ways of 
thinking, of living, of being.

http://dougengelbart.org/pubs/augment-3906.html








Agent Applications Services Infrastructure

Microsoft AI Portfolio

Cortana Office 365 

Dynamics 365

SwiftKey

Pix

Customer Service 

and Support

Bot Framework

Cognitive Services

Cortana Intelligence

Cognitive Toolkit

Azure Machine 

Learning

Azure N Series

FPGA

People





General Artificial Intelligence
The AI/GI Engine is a “general AI brain” that can optimize any system

• Near-Term Goals

• The AI/GI Engine can represent knowledge, including commonsense knowledge

• The AI/GI Engine can converse in natural language

• The AI/GI Engine can learn on its own

• Longer-Term Goals

• The AI/GI Engine can create and infer new knowledge through reasoning

• The AI/GI Engine can generalize to new tasks through transfer learning

• The AI/GI Engine can create a plan to achieve a goal



What will be AI capable of?

„A quantum computer is a machine that performs calculations based on 

the laws of quantum mechanics, which is the behavior of particles at the 

sub-atomic level.”

Should we challenge what we have?

We are at the moment in time when we feel that we are ready for 

significant questions:

• Should we invent a better ourselves?

• Do we trust society models as we know them?

• Should we try to change our future?

Stephen William Hawking CH CBE FRS FRSA was an English theoretical 

physicist, cosmologist, author, and director of research at the Centre for 

Theoretical Cosmology at the University of Cambridge.



Sparked by work we began over a 
decade ago, today the fruits of our 
long-term investments in new 
technologies and platforms are 
manifesting drive a whole new kind of 
productivity.

But there is a question of trust.
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Distributed Ledger: mechanism for trust?

„A viable alternative to the current procedural, organizational, 

and technological infrastructure required to create 

institutionalized trust.”

• “Satoshi Nakamoto, Bitcoin: A Peer-to-Peer Electronic 

Cash System | Oct 31, 2008.

• Satoshi Nakamoto is the name used by the unknown 

person or people who designed bitcoin and created its 

original reference implementation. As part of the 

implementation, they also devised the first blockchain 

database.



Traditional methods of trust are failing

Intermediaries

increase cost and reduce 

direct contact with consumers

Manual verification 

is time-consuming and 

error-prone
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Secure Shared

Distributed

Ledger

Blockchain is a secure, shared, distributed ledger

Blockchain replaces AUTHORITY with CRYPTOGRAPHY
What is needed is an electronic system based on cryptographic proof 

instead of trust, allowing any two willing parties to transact directly with 

each other without the need for a trusted third party.

- Satoshi Nakamoto, Bitcoin: A Peer-to-Peer Electronic Cash System | Oct 31, 

2008

Byzantine General Problem
What is needed is an electronic system based on cryptographic proof 

instead of trust, allowing any two willing parties to transact directly with 

each other without the need for a trusted third party.

- Satoshi Nakamoto, Bitcoin: A Peer-to-Peer Electronic Cash System | Oct 31, 

2008
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Blockchain Technology

1. New transactions are broadcast to the bitcoin network (all nodes). 

2. Each participant collects new transactions into a block and time stamps them (aka ‘hash’).

3. Each node works on finding a difficult proof-of-work for its block, called mining

4. When a participant finds a proof-of-work, it broadcasts the block to all nodes. 

5. The individual nodes accept the block only if all transactions in it are valid and not already spent. 

6. Nodes express their acceptance of the block by working on creating the next block in the chain.

Reference: Satoshi Nakamoto, Bitcoin: A Peer-to-Peer Electronic Cash System | Oct 31, 2008
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Smart Contract PackageTraditional Contract Deployed to Nodes

Blockchain 2.0 Smart Contracts

Transaction

Digital signature 

0x23e423s3234…

Smart Contract Event Executed Transaction

Smart Contract Logic

▪ Blockchain 2.0 expands the power of the ledger to include additional logic (code) through Smart Contracts

₋ Smart Contracts contain code and execute various terms written in that contract 

₋ Like normal contracts, these Smart Contracts are based on reaching agreed-upon conditions 

₋ Smart Contracts are now stored on and exist within Blockchain 2.0’s distributed ledger 

₋ Think of Smart Contracts as the computer code representation of a legal contract 



Blockchain 3.0 | State-of-the-art cryptlets innovation

▪ Blockchain 2.0 introduced the power of Smart Contracts…

▪ …but Smart Contracts are unable to access external data or events based on time or market conditions

₋ Calling code or data outside of a Smart Contract or blockchain breaks the general trust barrier and authenticity of 

transactions

▪ Cryptlets will allow the blockchain to access external data securely, while maintaining the integrity of the blockchain

▪ Cryptlets are a Microsoft innovation and solve a significant hurdle to enterprise blockchain adoption

Property
0x117292138928

edc23dc21323c

Value
0x893423022ef8s92d1

223412dds321ac

Property
0x117292138928

edc23dc21323c

Value
0x893423022ef8s92d1

223412dds321ac

Code
Contract accountRegistry(mapping 

(string=> address) accountMap; 

function accountRegistry()(…

Property
0x117292138928

edc23dc21323c

Value
0x893423022ef8s92d1

223412dds321ac

Code
Contract accountRegistry(mapping 

(string=> address) accountMap; 

function accountRegistry()(…

Interest Rate
0x132945934528

asf0439dsa3x



At various points in the journey, the IoT device scans the QR codes and records the unique serial numbers which are updated on the blockchain 

The integrity of the product have been violated.

Carrier 2 is liable for penalty as the amount of Drug A when it reached 

the retail store was less than the Smart Contract was tracking

SHARED LEDGER

Prescription processor
The drugs packaged according to the 

appropriate dosage and sealed with 3M 

DoubelTrust, multilayer QR code labels

Carrier 1
The product is securely 

shipped with QR codes 

verifying transfers at each step

Carrier 2
Carrier 2 scan confirms receipt of 

1000 authentic bottles with 

verified QR codes

Warehouse
The product is again verified and stored in 

the appropriate, secure environment 

Retail store
100 bottles are rejected before shelving 

due to incorrect QR codes 

Manufacturer
The drugs originate from the 

pharmaceutical manufacturer

Blockchain in Action | Pharmaceutical Authenticity

Smart Contract created
1000 units of Drug A

Carrier 1
1000 units of 

Drug A

Carrier 2
1000 units of 

Drug A

Retail store

900 units 

of Drug A

Warehouse
1000 units of 

Drug A



Shared Data Pocesses: Supply Chain Management

PRODUCER

SMART 

CONTRACT

The package has to be 

maintained at 

Temperature < 10º C

Humidity < 65%

FOOD 

PROCESSOR

WAREHOUSE

CARRIER 1

CARRIER 2

SMART

CONTRACT 

UPDATED

Origin
8ºC

60%

SHARED LEDGER

The conditions of the contract have been violated.

Carrier 2 is liable for penalty as the temperature of 

the package when it reached the retail store was 

above the prescribed limit

RETAIL STORE

11ºC

66%

Milk producer supplies Milk to Food Processing 

Company 

The milk product is sealed in an IoT enabled package 

for shipping

The terms of shipping are registered using a smart 

contract on the Blockchain

Warehouse
9ºC

64%

Carrier 2
9ºC

64%

Store
11ºC

66%

Carrier 1 delivers milk to 

Warehouse 1. The temperature 

of the package is within 

prescribed limits on arrival.

The package is still within 

prescribed temperature limits 

when Carrier 2 arrives to retrieve 

it for delivery to Retail Store. 



Microsoft Enterprise Blockchain Stack



Open Cloud: 
All Major Platforms 
Available in 
the Marketplace

improving blockchain performance, privacy and governance

multi-party shared environment with identity, key management and 
external integration. Cross blockchain transactions, enterprise 

programming languages

Identity, Key Management, Data Services

improving blockchain performance, privacy and governance

authentication, roles, UI, workflow, analytics and reporting



How far can we go with this technology approach?

• For example, all blockchain consensus protocols (eg. Bitcoin, Ethereum, 

Ripple) have a challenging limitation: every fully participating node in 

the network must process every transaction..



Problem 3:
Limits of Computation

We’re ramping up to create the 
highest performance and most secure 
infrastructure in the industry, so we 
and our customers can stay one step 
ahead of Moore’s law.
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What is a quantum computer?

„A quantum computer is a machine that performs 

calculations based on the laws of quantum mechanics, which 

is the behavior of particles at the sub-atomic level.”

• “I think I can safely say that nobody understands quantum 

mechanics”, Richard Feynman

• 1982 – Richard Feynman proposed the idea of creating 

machines based on the laws of quantum mechanics 

instead of the laws of classical physics.





„I want to find the best

solution out of all of the 

possible!”

How many combinations for 

10 people? (n-1)

• 4! = 24 combinations

• 10! = 3.6 million combinations

• 11! = 39.9 milion combinations

• 12! = 479 milion combinations













251959084756578934940271832400483985714292821262040

320277771378360436620207075955562640185258807844069

1829064124951508218929855914917618450280848912007284

4992687392807287776735971418347270261896375014971824

6911650776133798590957000973304597488084284017974291

00642458691817195118746121515172654632282216869987549

182422433637259085141865462043576798423387184774447

9207399342365848238242811981638150106748104516603773

0605620161967625613384414360383390441495263443219011

4657544454178424020924616515723350778707749817125772

467962926386356373289912154831438167899885040445364

023527381951378636564391212010397122822120720357

RSA-2048

Challenge

Problem

Classical

1 billion
years

Quantum

100 seconds









cannot be described 

independently 





Complete scalable Quantum system



Number of atoms

Age of the universe
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Computing



Nitrogen 

Fixation

100-200 100-200 100s-1000s 100s-1000s



Microsoft Quantum Development Kit



• Built ground-up for Quantum

• Support for Windows, macOS, 
and Linux

• Fully integrated into Visual Studio 
and VS Code

• Interoperability with Python 
(Windows only)

• Native type system 



• Simulate a 30 qubit quantum computer

• Integrated into Visual Studio and VS Code

• Full debugging support

• Available for quantum solutions 
needing over 40 qubit simulation
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