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Top Strategic Technology
Trends 2023

Digital Immune Applied 3

System Observability AI'TRISM

Industry Cloud Platform 6 Wireless-Value
Platforms Engineering Realization

Superapps 8 Adaptive Al 9 Metaverse ‘

1 o Sustainable Technology
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Advanced Foundry Processes Reach

Transistor Structure Transition Period Development Trends Focus on A
Mature Processes Focus on Diversified IC Dasign, Third Generation Sery 03
Specialized Development on the Rise

Automotive MLCC Development

Accelerating Due to RisIng Assisted 0s
Driving Panetration Rate

Production Capacity and Technology Secured,
Chinese Panel Makers Expand Influence In 07
Small-size AMOLED Market

Yy

QL<>c»klr1g Forward to 2023, Proportion

of 5G Smartphones Expacted to 09 10
Increase to 60%
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1. Generdtive Al

Accelerating innovqtio’ﬁ
with new datel

.'3. Cloud native

platform
New ways of developing
products

2 Metaverse
Mergmg digital and real

5. Zero Trust at Scale
Cybersecurity at the core of
IS architecture

4, i'Embedded Dat&i &

Analytics
Companies get lost without
prioritized use cases
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Hype Cycle for Artificial Intelligence, 2022

3
Synthetic Data
Smart Robots
Foundation Models — Edge Al
Responsible Al . Knowledge Graphs
Generative Al
w Meuromorphic
g Computing ModelOps
— Operational Al Systems
=]
(1]
.6 Al TRISM Matural Language Processing
0= Composite Al Digital Ethics
3 Decision Intelligence
Ll i i Al Maker and
Al Enginesring Teaching Kits —
Data-Centric Al Computsisico
Causal Al
Data Labeli d A tati
Physics-Informed Al _a aa |_ng z=:|n S
Intelligent Applications
Artificial Autonomous Vehicles
General
Intelligence
Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
-
Time
Plateau will be reached:
() less than 2 years @ 2 to5 years @ 5 to 10 years A more than 10 years X cbsolete before plateau As of July 2022
gartner.com

Source: Gartner

& 2022 Gartner. Inc. andfor its affiliates. All rights reserved. Gartner and Hype Cycle are registered trademarks of Gartner. Inc. and its affiliates in the U.S. 1957302 G a rt n e I ®
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Technologia 5G
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5G - krétka charakterystyka KDPW| ccp
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2G 3G 4G 56

= rozmowy = rozmowy = rozmowy

* rozmowy * rozmowy
- SMS - SMS - SMS = SMS
= internet * internet e internet - internet
= multimedia - multimedia « multimedia
= Zaawansowane = Zaawansowane
aplikacje aplikacje

= internet rzeczy
- inteligentne miasta

) A& % 4

predkosc: 0,2 MBJ/s predkosé: > 21MB/s predkosc: >300 MB/s predkoscé: >1000 MB/s
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Jakie rdznice

Quantum

Computing

Calculates with qubits,
which can represent
O and 1 at the same time

Power increases
exponentially in proportion
to the number of qubits

Quantum computers
have high error rates and
need to be kept ultracold

<>
_
i

Well suited for tasks like
optimization problems, data
analysis, and simulations

Classical
Computing

Calculates with
transistors, which can

represent either O or 1 O 1 O
Power increases in
a 1:1 relationship with
the number of transistors
o0
Classical computers have i I
low error rates and
can operate at room tem L A}
P P c——

Most everyday processing
is best handled
by classical computers

&= CBINSIGHTS
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Jak dziataja

_ Qubits vs. Binary Bits ‘

KDPW
CCP

4 bits

Input Output

Binary Computer
1110=> £ 4 orp :> 1001

Classical Computer

Linear Computation

computer using qubits is exponentially more powerful by 2” n
power. Computing power=2"(qubits)
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This is another illustration of binary bits vs. qubits. For a classicall 1000
computer, you can do only one operation per cycle. The quantum

4 qubits

0000
0001
0011
0010
0110 Input

g; éi $ Quantum Computer $

0100
1100
1101
1111
1110
1011
1001

Output

Parallel Computation

A gquantum computer with 4 qubits is equal to
Computing power=(2"(4 qubits))=16 times the power
of a single 4 bit computer.

1000
1001
1011
1110
1111
1101
1100
0100
0101
0111
0110
0010
0011
0001
0000
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Zastosowania

Zastosowanie obliczen kwantowych
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Strona 13




Strona 14

Na rynku finansowym

Quantum computing applicatrions
Banking and
financial markets

The financial services industry has a history of successfully applying
physics to help solve its thorniest problems. The Black-Scholes-Merton
model, for example, uses the concept of Brownian motion to price fimancial

instruments —like European call options —owver time.%®

Applying emerging guantum technology to financial problems— particularly
those dealing with uncertainty and constrained optimization —should also
prove hugely advantageous for first movers. Imagine being able to make
calculations that reveal more profitable arbitrage possibilities that
competitors are unable to see. Beyond that, employing behavioral data

to enhance customer engagement and enabling faster reactions to market
volatility (for example, intraday versus overnight risk calculations) are

some of the specific benafits we expect guantum computing to deliver

While broad commercial applications may remain several years away,
quantum computing is expected to produce breakthrough products and
services that will likely solve very specific business problems within three
to five years. 5" Quantum computing can also enable financial services
organizations to re-engineer cperational processes, such as frent-office
and back-office decisions on client management; treasury management,
trading, and asset management; and business optimization, including
risk management and compliance.

Quantum computing’s specific use cases for banking and financial markets
can be classified into three main categories: targeting and prediction, risk

profiling, and portfolio optimization.

Trading
optimization

g~

Targeting
and
prediction

Risk
profiling
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Wyzwania proceséw DvP oraz PvP w sieciach DLT KDPW | KDPW

Projekty realizujgce DvP na wspdlnej platformie dla CBDC oraz stokenizowanych aktywow

Projekt: JASPER Projekt: EUROCLEAR

Bank of Canada, CSD, uczestnicy rynku Euroclear, Banque de France
Platforma: Corda Platforma: Hyperledger Fabric
CY @ =
ige Cashll’zgl?,ejfn;at Acmfri?f CDs prD"cEjS
perdl” SO
Dd:)? o Sad v E_)
Cm::::i:le (Creditc::::c;:, Broker) Cash
° Equity

Off-ledger Trade
Execution; Novate -~ ~
an

Sell Side (CDS)

https://payments.ca/sites/default/files/2022-09/jasper_phase_iii_whitepaper_EN.pdf https://payments.ca/sites/default/files/2022-09/jasper_phase_iii_whitepaper_EN.pdf
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Wyzwania procesow DvP oraz PvP w sieciach DLT

Wspdlna platforma do rozrachunku PvP w ramach wielu CBDC

Projekt: DUNBAR

Bank for International Settlements (BIS) Innovation
Hub Singapore Centre, Reserve Bank of Australia,
Bank Negara Malaysia, the Monetary Authority of

Singapore and the South African Reserve Bank

Platforma: Corda oraz Quorum
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Wyzwania procesow DvP oraz PvP w sieciach DLT

Modele interoperacyjnosci platform
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Wymiana aktywow
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S SRR S e Zmiana wfasnosci zasobu w sieci Zrédfowej i odpowiadajacej jej zmiany
N2 N 2 NS Sail-p. wtasnosci w innej sieci. Zadne aktywa nie opuszczajg sieci, w ktdrej sie znajduja.
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Przeniesienie aktywa z jej sieci DLT do drugiej. Przeniesienie powinno

skutkowac ,,spaleniem” aktywa lub jego zablokowaniem w ksiedze Zzrédtowej.

Wspotdzielenie danych

Przenoszenie danych z ksiegi Zzrodtowej do docelowej. Przesytane dane moga

by¢ wynikiem wywotania kontraktu lub zapytania do bazy danych.



Wyzwania procesow DvP oraz PvP w sieciach DLT KDPW KDI;X!

Model DvP uwzgledniajacy interoperacyjnosci platform DLT i wymiane aktywow

Opis procesu DVP Org-B creates corresponding

o agreement locking payment tokens
with hash, Hs), shared by Org-A for
period t on CBDC ledger

*  Org-A blokuje tokeny dla Org-B wprowadzajgc hash
’ . ’ s . . s rg-B clai -A’s asse H e ——
hasta, ktérego znajomos¢ pozwoli zrealizowac¢ transfer PN - Ji-evuitdfiacerm | Ol gy - -
7 . ! Org-Aon CBDC ledger = .
,/; o AT . E before period 2t expires. i ,,’ @l \\\ Central Bank
e Org-B blokuje ptatnos¢ w sieci CBDC dla ORG-A, Org A it Org ; !
realizowang pod warunkiem ujawnienia hasta : © corcementoctore moving V. \
| Securities xfer Tegawese | N N rmmmmmmsmmmom-om--ooo3 Payments TXggy 5 !
zgodnego z hash wprowadzonym przez Org-A '. i
e  Org-A weryfikuje kontrakt Org-B —L___ g Q@[ Neccom
e Org-A odbiera $rodki ujawniajac hasto zgodnezhash ! .
Financial Securities b ([ e Central Bank Digital Currency
Network (FSN) Org-A claims Org-B’s (CBDC)

Org-A creates an agreement )
payment tokens using

* Org-B odbiera tokeny podajgc hasto uzyte do ich @ i ocs asst with v, Secret s before period ¢

H(s), of secret, s, (known _
only to Org A) for period 2t expires.

zablokowania przez Org-A on FSN ledger
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Rozrachunek DvP i PvP w ramach rdznych sieci DLT

Projekt: DUNBAR

HSBC, Banque de France, IBM CBDC Integration Service

Platforma: Hyperledger Fabric, Corda
Platforma integracji: Hyperledger Weaver

Banque de France

* Obrot obligacjg cyfrowa wraz z zapewnieniem petnego
cyklu zycia, w ramach dedykowanej sieci DLT
* Rozrachunek w jednej z dwéch CDBC utrzymywanych .
w wyodrebnionych sieciach *1-. HYPERLEDGER
~
* Rozrachunek PvP odrebnych CBDC w ramach “1 s FABRIC
odrebnych sieci oraz odrebnych technologii

https://thefullfx.com/banque-de-france-leads-successful-cbdc-multi-ledger-test/
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Doswiadczenia i aktualne projekty

Wykonane:

eVoting oraz obstuga WZA oparte o platforme Hyperledger Fabric
Infrastruktura piaskownicy regulacyjnej blockchain KNF

DLT Pilot Regime — studium wykonalnosci zaangazowania KDPW

Przyszty rok:

Proof of concept w zakresie uruchomienia infrastruktury rynkowej
opartej na technologii DLT
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Dziekuje za uwage



