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Hype Cycle for Enflerging Technologies, 2018
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MESTERSEGES INTELLIGENCIA HYPE GORBE 2019
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= analitikus
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= tanulas alapu
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A subset of ML which make
the computation of multi-layer
neural networks feasible
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Unknown Problems Chemistry
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FELDOLGOZAS - KVANTUM

INFORMATIKA

operation BellTest (count : Int, initial: Result) : (Int,Int)
{
body
i
mutable numOnes = @;
using (qubits = Qubit[1])
1
for (test in 1..count)
d

Set (initial, qubits[®]);
let res = M (qubits[@]);

// Count the number of ones we saw:
if (res == One)
i
set numOnes = numOnes + 1;
)
1
Set(Zero, qubits[@]);
I
// Return number of times we saw a |@> and number of times we saw a |1>
return (count-numdnes, numones);
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Density of conrections: 10°deviceskm® —= 10%deviceskm®  Latency: 10ms—0.1ms

Frequency bandwidth: J0(Hz—3THz  Data rate: 10{ibps— 1 Thps

Mobility: 500kmh—=1000km®  Network energy efficiency: 100x
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HALOZATI RENDSZEREK A 6G-HEZ VEZETé l’JT I

| :
Deployment (China plans tommercial 5G in 2020) |

I I I — I T T
5G Evolution (Beyond 5G) || |
l| 6G Study o
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FPO: Horizon Europe |

.. | | I
5G Key technology | Full 6G PoC. 5G

SEIVICES

R | HW. S fnctions | 6Grestbeds |

I
I
Density of connections: 10°devices/km* —~ 10%devices’km*  Latency: 10ms—0.Ims  Frequency bandwidth: 20GHz—~3THz  Data rate: 10Gbps—1Tbps  Mobility: 300km/h—1000km/h  Network energy efficiency: 100x

Figure 1. The roadmap of 6G. Explicit performance comparisons between 5G and 6G requirements are listed. ~ |[EEE ComMag 08/2019
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Figure 2. The architecture of 6G.
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SDR CR IR
Frequency band Fixed Adapt to environment Adapt to environment and hardware
Spectrum sharing Fixed Opportunistic Al-enabled
Hardware capability Pre-claimed Pre-dlaimed Online estimated
Hardware upgradability No No Yes
PHY Ti/Rx module ystt)iﬂzgggt;nfcoding/detection/ it:i:.lualztci;n/coding/detectionf T oo s
Multiple access Predetermined Sensing based Distributed ML based
Protacols over Layer 3 Fixed Fixed Self-upgradable
Main steam apps Voice, data Multimedia, data Al in-network computation

Table 1. Comparison of SDR, CR, and IR.
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Bob's Supsraciivator Decodes
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f_l() Sender Encrypt Decrypt Recipient
7\ Aliz t f Bob
{:’Jd @ Diffarent keys are used to
ffi‘.}.f’ encrypt and decrypt message
f0 | 'l
Recipient’s Recipient’s
P y oy ry sz Publi Private
«  Nyilvanos kulcsu titkositas ey Key

— nyilvanos titkosito kulcs, titkos fejtdkulcs
— kulcsok el6allitasa: két nagy primszam szorzatat felhasznalva
— feltorés: a torzstényez6k meghatarozasa

« A mai napig nem sikerult bebizonyitani, hogy nincs hatékony algoritmus
a feltorésre. Mindenesetre eddig nem sikerult ilyen klasszikus
algoritmust talalni.

* De kvantumosat IGEN!
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' QUANTUM/QUANTUM-SAFE

* Post-quantum/Quantum-safe

— Uj klasszikus nyilvanos kulcsu eljarasok (pl. OPEN QUANTUM
SAFE)
* hash functions
 error correcting codes
« lattices (including the learning with errors (LWE) and related problems)
« multivariate equations
 supersingular elliptic curve isogenie

— Nehézség: még nem ismerjuk a kvantum szamitogepek hatarait

« Kvantum kulcsszétosztas

— Afizikai réeteg védelme: szimmetrikus kulcsu megoldasokhoz a
kulcsok biztonsagos megoldasa.
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2 Plaintext Ciphertext | Plaintext
% —- h' u -

Sender Encrypt Decrypt Recipient

Alice T T Bob

Different keys are used to
encrypt and decrypt message

| |
£ )
Key

Key

« Szimmetrikus kulcsu titkositas

— Egyforma kulcsok mindkét oldalon
* Abszolut biztonsagos, ha bizonyos elGirasokat betartunk
« (Gond, hogy a kulcsot miként juttassuk el a tuloldalra????
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FiT KOSZONOM A MEGTISZTELO FIGYELMET!

» Paradigmavaltas a tudomanyban!
A tudomanyos kutatas alapelvei
orokok, de valtoznak

* a kihivasok

» az eszkozok

* a maodszertanok

= és remélhetdleg a tudosok is!

Az Uj polinhisztor a (kvantum) Al?
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