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o Altalanos ITC trendek
 Forgalmi trendek

o Halozati trendek

* Technologiai trendek
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I-iT ALTALANOS ICT TRENDEK I
 Meghatarozo tényezdk
— Piaci hatasok és technologiai fejlesztesek, amelyek egy
adott id6szakban meghatarozzak az informacios es
kommunikacios technoldgiak fejlédéset
— Mesterseges intelligencia alkalmazasanak terjedese
— Virtualizacio alkalmazasi tertleteinek bévilése
— Nagy szamitasigényd problemak halozati alapu
kezelése (Big Data, Cloud és Fog Computing)
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Gartner Top 10 Strategic Technology

Trends for 2018 Top 10 Strategic
« Next generation of digital business models Technology Trends >>>—®
and ecosystems: ,, Technology will be for 2018

embedded in everything in the digital business

of the future.” {5

. L Intelligent

The Intelligent Digital Mesh Q . .
1. Al Foundation e e - A
2. Intelligent Apps and Analytics X b
3. Intelligent Things Di )
4, Digital Twins m s m :@a] I?@]
5.  Cloud to the Edge fp T R e
6. Conversational Platforms Mesh =
7. Immersive Experience @ |;r1’-‘|1;| @I
8. Blockchain ockcnan  Evertoren  Cantiious pi
0. Event-Driven gartner.com/SmarterWithGartner
10. Continuous Adaptive Risk and Trust S 0 v et s e st Gartner.

Forras: https://www.gartner.com/smarterwithgartner/gartner-top-10-strategic-technology-trends-for-2018/
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Top 10 Technology Trends Impacting
Infrastructure & Operations for 2018 Top 10 1&0O Tech Trends

. Outside forces will shape IT’s journey towards a
digital infrastructure: ,Legacy infrastructure and
operations (I&0) practices and traditional data center Geo Planning
architectures are not sufficient to meet the demands of The Intelligent Edge
the digital business. Digital transformation requires IT
agility and velocity that outstrips classical architectures

and practiceS.”

Intent-Based Networking
Strategic

Capacity Optimization — Everywhere
Operational Extended Infrastructure Management

DCaaS as a Strategy

Cautious Cloud Adoption

Capacity Optimization — Everywhere
10. Extended Infrastructure Management

1. Geo Planning 1k APIs — Integration Economy

2. The Intelligent Edge 1 Reputation and Digital Experience

3. Intent-based Networking (|BNS) | Beyond Traditional IT — New Realities
' _ Tactical

4. APIs — Integration Economy

5. Reputation and Digital Experience @ DCaab gs ablatogy

6. Beyond Traditional IT — New Realities @ o g 2

1.

8.

9.

gartner.com/SmarterWithGartner

Gartner

Forréas https://www.gartner.com/smarterwithgartner/top-10-technology-trends-impacting-infrastructure-operations-for-2018/
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« Valtozasok a meglevé alkalmazasi terlleteken

— piaci es ehhez kapcsolodo technoldgiai és a architekturalis
valtozasok:

» Lakossagi piaci szegmensben
« Uzleti piaci szegmensben

o Uj alkalmazasi teriiletek (Gjszer(i, meghatarozé halozati
szolgaltatasi igényekkel)

— ITS-hez (intelligens szallitasi rendszerek) kapcsolododan:
jarmikommunikacio

— Intelligens gyartasi rendszerekhez (Industry 4.0) kapcsolodo
halozati szolgaltatasi igények

— Intelligens varos (Smart City)

— Intelligens otthon (Smart Home)

— Viselhet6 technoldgia (wearable technology)

© Halbzati Rendszerek és Szolgaltatasok Tanszék
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* Az egyre nagyobb (elemszam) és komplexebb (architektira) haldozatok
automatizalhatoé tizemeltetése, példa egy meghatarozo piacai sulyu gyarto
paradigmavaltast jelent6 Uj koncepcigja:

e The Intuitive Network (Cisco): ,Designed to be intuitive, Cisco's new network can recognize

intent, mitigate threats through encryption, and learn over time, unlocking opportunities”

* Intent: Intent-based networking allows IT to move from tedious traditional processes to
automating intent, making it possible to manage millions of devices in minutes — a crucial
development to help organizations navigate today's ever expanding technology landscape.

« Context: Interpreting data in context is what enables the network to provide new insights. It's
not just the data that's important, it's the context that surrounds it — the who, what, when,
where and how. The intuitive network interprets all of this, resulting in better security, more
customized experiences and faster operations.

 Intuition: The new network provides machine-learning at scale. Cisco is using the vast data
that flows through its networks around the world, with machine learning built in, and
unleashing that data to provide actionable, predictive insights

Forras https://blogs.cisco.com/news/the-intuitive-network-ciscos-biggest-innovation-in-the-past-decade
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e The Intuitive Network (Cisco) meghatarozo jellemzdéi:

Programmable: High-performance, programmable ASICs that adapt to future innovations — a
breakthrough in silicon technology.

ETA Ready: Ability for the network to find and block the most sophisticated cyberattacks.

loT Ready: Instantly discover, onboard, and automatically segment IoT traffic. This includes the
ability to automatically configure the network for security — separating loT devices from other
traffic.

Mobile Ready: Capable of hosting a wireless controller, and future-proofed for new wireless
standards such as 802.11ax.

Cloud Ready: These platforms are built for extensibility and open programmability. They can host
third-party applications on a built-in x86 compute complex, allowing our customers to run their
applications in containers or virtual machines.

Forras https://blogs.cisco.com/news/the-intuitive-network-ciscos-biggest-innovation-in-the-past-decade
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Cisco Digital Network Architecture (DNA)

. DNA Center . An intuitive, centralized management dashboard providing IT teams with an intent-based approach spanning
design, provisioning, policy and assurance. With full visibility and context across the entire network, DNA Center allows IT to
centralize management of all network functions.

. Software-Defined Access (SD-Access) . SD-Access uses automated policy enforcement and network segmentation over a
single network fabric to dramatically simplify network access for users, devices and things. Initial analysis with field trial
customers and internal testing have shown a reduction in network provisioning time by 67%, improved issue resolution by
80%, reduced security breach impact by 48%, and opex savings of 61%.

. Network Data Platform and Assurance . This powerful new analytics platform efficiently categorizes and correlates the vast
amount of data running on the network and uses machine learning to turn it into predictive analytics, business intelligence
and actionable insights delivered through the DNA Center Assurance service.

. Encrypted Traffic Analytics . Today, almost half of cyber-attacks are hidden in encrypted traffic and this number keeps
growing. By utilizing Cisco's Talos cyber intelligence and machine learning to analyze metadata traffic patterns, the network
can identify the fingerprints of known threats even in encrypted traffic, without decrypting it and impacting data privacy. Only
Cisco can enable IT to detect threats in encrypted traffic with up to 99% accuracy, with less than 0.01% false positives. As a
result, the new network provides security while maintaining privacy.

. Catalyst 9000 Switching Portfolio . Cisco is introducing a new family of switches built from the ground up for the new
realities of the digital era, centered on the demands of mobility, cloud, 0T and security.

. Software Subscription . Cisco is now making software subscription an essential element of its flagship campus switching
portfolio. When purchasing the new Catalyst 9000 family of switches, customers will access the DNA software capabilities by
subscription, either via pre-bundled Cisco ONE software suites or a-la-carte components.

. DNA Services . To help customers embrace intuitive networking with speed and confidence, Cisco has created a new
portfolio of services that leverage our proven experience, best practices and innovative tools. Whether customers are
looking to transform their entire network or integrate new security and automation capabilities into their existing network,
Cisco has a comprehensive lifecycle of advisory, implementation, optimization and technical services to help them on their
journey. Cisco channel partners can also resell these services and build networking practices that incorporate software,
security, automation and analytics for their customers.

. Developer Center . Cisco is releasing a new DevNet DNA Developer Center with resources to help developers and IT
professionals create network-powered applications and integrate them within their IT systems and workflows. This includes
new learning tracks, sandboxes, and developer support resources for using APIs and building skills.

www.hit.bme.hu

© Halbzati Rendszerek és Szolgaltatasok Tanszék




-

HALOZATI RENDSZEREK

FORGALMI TRENDEK

www.hit.bme.hu

A halézatok méretét és szolgaltatasi kepességeit alapvetd
meghatarozo jellemzdék elérejelzése (forgalom és a kapcsolddo
eszkdzOk mennyisége, Osszetétele)

* [Forgalom, eszkdz0Ok (végkeésziilékek)

toretlen Gtem( forgalomnodvekedés

a mobil eszkdzok altal generalt forgalom névekedése a dominans

a mobil végkésziilékek (féként M2M) szamanak ndvekedési titeme a dominans
(ezen belll leginkabb a Connected Home — Smart Home - kategériaban),
ugyanakkor forgalmuk a teljes prognosztizalt forgalomhoz képes nem jelentés

az alkalmazasforgalmakat nézve mind mennyiségében, mind névekedési litemében
tovabbra is a vide6forgalom dominal (ezen belil a mobil eszk6zok altal generalt)

mivel ez a videdforgalom alapvetéen tartalomfogyasztas, ezért a hal6zat atlagos és
forgalmas orai forgalmi terheltsége jelentésen eltér (lakossagi felhasznaldok esti
tartalomfogyasztasa), ezért a CDN (Content Deloivery Network) szolgaltatassal
célba jutd forgalom aranya jelentésen né, ennek kbvetkezménye, hogy a vided
domindlta Internet-forgalom fokozatosan kdzelebb keril a szolgaltatoi halézatok
széléhez

© Halbzati Rendszerek és Szolgaltatasok Tanszék
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24% CAGR CAGR: Compound Annual Growth Rate
5 (egy adott, tobb éves id6szak alatti atlagos éves névekedési Gitem)
2016-2021 _
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Cisco VNI forecasts 278 EB per month of IP traffic by 2021

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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Fixed and mobile internet traffic growth rates, 2016

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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10% CAGR
2016-2021
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Other (1.6%, 1.8%)
B Tablets (3%, 3%)
® PCs (8%, 5%)
B1Vs(12%, 12%)
B Non-Smartphones {19%, 6%)
B Smartphones (21%, 23%)
®M2M (34%, 51%)

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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24% CAGR
2016-2021
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Global IP traffic by devices

Exabytes m1Vs (33%, 30%)

per month mNon-Smartphones (0.1%, 0.1%)

B Smartphones (13%, 33%)
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Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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14% CAGR
2016-2021 g
8 Ultra-High Def (UHD) VOD (1%, 30%)
30 W Hgh Def (HD) VOD (76%, 66%)
“> m Standard Dol (SD) VOD (23%, 4%)
Exabytes
per month _
5

Global 4K VoD traffic

(Increasing video definition: By 2021, 56 percent of connected flat-panel TV sets will be 4K)

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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74% CAGR
2016-2021

| Middle East and Alrica (MEA)
(100% CAGR)
® Latin America (LATAM) (61% CAGR)

m Central and Eastern Europe (CEE)
(68% CAGR)
|Western Europe (WE) (67% CAGR)

Exabytes
per month

® North Amenca (NA) (B0% CAGR)

m Asia Pacific (APAC) (73% CAGR)

Projected global fixed and mobile IPv6 traffic forecast, 2016—2021

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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Global M2M connection growth

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html

© Halozati Rendszerek és Szolgaltatasok Tanszek




HALOZATI RENDSZEREK

FORGALMI TRENDEK 8

www.hit.bme.hu

19% CAGR |
2016-2021

| 43
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Global M2M connection growth by industries

B Other (1% CAGR)
B Energy (25% CAGR)
Mig and Supply Chain (9% CAGR)
# Retail (15% CAGR)
m Connectled Car (29% CAGR)
m Connecled Cines (29% CAGR)
m Connected Health (30% CAGR)
m Connected Work (15% CAGR)

m Connected Home (18% CAGR)

Mfg - Manufacturing

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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24% CAGR
2016-2021

Exabytes .
per month I

Global IP traffic by application category

£ S0l CATATASOK FORGALMI TRENDEK 9

m Gaming (1%, 4%)

m File Shanng (8%, 3%)
| Web/Data (18%, 11%)
®m P VOD (22%, 14.5%)

B Internet Video (51%, 67.4%)

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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— Busy Hour Intermet Traffic (CAGR 35%)

— Average Internet Traffic (CAGR 26%)

Pbps

Busy hour compared with average internet traffic growth

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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26% CAGR
2016-2021

Exabytes '
per month I

Global content delivery network internet traffic, 2016 and 2021

B Non-CDN Intemet Traffic
(48%, 29%)

B CDN Inmtemnet Traffic
(52%, 71%)

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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Cross-Country Core-Delivered Regional Core-Delivered Metro-Delivered
58% in 2016 20% in 2016 22%in 2016
41% by 2021 23% by 2021 35% by 2021

Internet traffic moving closer to the edge

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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10% CAGR
2016-202)

Exabytes
per month % I
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B SD-WAN Traffic (6.4%, 24.9%)

m Tracktional P WAN Traflic
(94%, 75.1%)

Global enterprise SD-WAN traffic

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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Other trends to watch

e Cisco’s approach to forecasting IP traffic is conservative,
and certain emerging trends have the potential to increase
the traffic outlook significantly.

o Growth of smartphones

* Internet gaming

« Virtual reality and augmented reality
* Immersive video

* Video survelllance

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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Mobile Devices Y | (38% | m
Data In Public Cloud 2% 1 | BO% A —— 219 m
Cloud Infrastructure 2% 1 19° m
Makicious Links i Erall or websites 2% | 57%)
Customer Data 2% B 18 m
Data Center/Servers 3% Bl 18 4%
Organization Data 2% 54|
Network Infrastructure 2% l _ m
Applications, 2% | EEammms mm D
Client Operating Systems (e.g., Windows 7, 3o . - m

Windows 10, MacOS, etc.)

2016 (n=2912) . - X
R Gt A2 B Notat Al Not Very Somowhat B Vvery B Extromenty B Very » Extremely
A 1L 4 a . a ~ < % a - .
Grophec Rounded to Chatlenging Challenging Chalenging Challenging Challenging Chalenging
Nearest YWhole Number
N s F i ny ¥ ! LS y

Security professionals' biggest sources of concern related to cyberattacks

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html

© Halozati Rendszerek és Szolgaltatasok Tanszek



HALOZATI RENDSZEREK

TECHNOLOGIAI TRENDEK

-

www.hit.bome.hu

By 2021, 98.1% of BB CPE will be equipped with 802.11ac

Future Wi-Fi Enables Virtualkzation, loT, Speech Processing, Secunty, Data Analytics

802.11n | BO2.11ac S0P 1150

600 Mbps Max | 3.6 Gbps Max 10 Gbps Max

3‘.‘;,';"“ TPTRUNGE | :,tg?,: RRCR Dense loT Deployment
| Wired Complement

DOCSIS 3.0 DOCSIS 3.1 VDSL? -VPlus Full Duplex G.1ast
Cmne’ Miu
A 10 Gbps
VDSL? symmaotrical
100 Mbps Max
Medium Resolution

Video Inflection point for DOCSIS 3.1 in 2019

Future Wired Enables 4K, iImmersive 360 wvideo, VR, High Dynamic Range, High Frame Rate, 8K

Future of Wired and Wireless Technologies

Forras https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html
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* Nehany trendjellemzd fogalom (a teljesseg igenye nélkiil)
— Software Defined Networks
— Network Function Virtualization
— Segment Routing
— Automated Network Operation
— Programmable Networks
— Edge Computing

— Intelligent Transport Systems
— Industry 4.0

— Smart Home

— loT

© Halbzati Rendszerek és Szolgaltatasok Tanszék
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« Altalanos ICT trendek és infrastruktira
— forrasok a targy honlapjan 6nallo feldolgozéasra: 1.a.i., 1.a.ii.
— egy kiegészitd anyag érdeklédbknek: 1.a.iii
— feldolgozasi szempontok: milyen halozati szolgéaltatasok, kdvetelmények szarmaztathatok a

trendekbdl, a meglévé technologiai és architekturalis megoldasok hol, hogyan korlatozhatjak a
trendek érvényesulését

— alapkovetelmény: 1.a.i. 1.a.ii. feldolgozasa
e Forgalmi progndzisok
— forrasok a targy honlapjan: 1.b.i., 1.b.ii

— feldolgozasi szempontok: a meghatarozo forgalmi komponensek kiszolgalasara (mennyiség,
kovetelmények), a meghatarozo végkészilékek csatlakoztatasara (mennyiség, kovetelmények,
korlatok) mennyiben alkalmasak a meglévé technoldgiai €s architekturalis megoldasok, illetve
hol, hogyan korlatozhatjak a megoldast

— alapkovetelmény 1.b.i. feldolgozasa

e Halozati trendek
— forrasok a targy honlapjan: 1.c.i, 1.c.ii, 1.c.iii,
— egy kiegészit6 anyag érdeklédbéknek a ,, Tovabbi olvasnivalék” pont alatt

— feldolgozasi szempontok: a halozati funkcidk virtualizalasa (NFV) és a szoftver alapu halézatok
(SDN) alapjainak, alapvet6 6sszefuggéseinek attekintése

— alapkovetelmény 1.c.i. feldolgozasa

© Halbzati Rendszerek és Szolgaltatasok Tanszék
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Kovetelmeények,
temakorok, a félev

menetrendje
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o alapozo6 temakorok

korszer(i halozati technolégiak (mobil, vezeték nélkiili vezetékes): a technologiak szolgaltatasi
képességeire és tipikus alkalmazasi terlleteire helyezve a hangsulyt

e tovabbi lehetséges temakorok (javaslat)

haldzati funkciok virtualizalasa (NFV, SDN, programozhat6 hal6zatok)

hal6zatizemeltetés (halozat-nyilvantartas és halézatmenedzsment, Uzemeltetés
automatizalhatosaga)

halézatmodellezés (konfiguraciok, haldézatok leirasa,a tervezes és elemzés modelljei és
modszerei)

integralt halozati alkalmazasok (esettanulmanyok: intelligens varos, ipar 4.0, jarmikommunikacio
tertletérél)

© Halbzati Rendszerek és Szolgaltatasok Tanszék
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 Reészvetel az egyeztetett idopontokban levd orakon
(elbéadas, szeminarium)

« Akijelolt forrasok(szbveg, video) 6nalld feldolgozasa
o Kzh

— szeminariumi aktivitas, vagy
— kisel6adas alapjan
* Vizsga
— Eqgy valasztott temakdr részletesebb feldolgozasa, kisel6adas (~10
perc), szakmai beszélgetés alapjan
— Tetelek (ttmakorok), esszé (irasbeli, szobeli javitasi lehet6séggel)

© Halbzati Rendszerek és Szolgaltatasok Tanszék
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AL GZATI RENDSZEREK KONTAKTORAKRA ES OTTHONI
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. februar 7., szerda, 8:30-10, kontaktéra, téma: bevezetd el6adas

. februar 14., szerda, 8:30-10, kontaktéra, téma: 1. téma (vez. tech.) 6sszefoglal6 el6adas

. februar 15., csit., 10:15-12, otthoni munka, téma: 1. téma (vez. tech.) 6nall6 forrasfeldolgozas
.februar 21., szerda, 8:30-10, kontaktéra, téma: 1. téma (vez. tech.) szeminérium, valamint a

2. téma (vez. nélklli és mobil tech.) 6sszefoglalo ea.

. februar 28., szerda , 8:30-10 otthoni munka téma: 1. (vez. tech.) és 2. (vez. mélkili és mobil tech.) téma 6nall6 forrasfeldolgozas
.mércius 1., csutortdk , 10-12 otthoni munka téma: 1. (vez. tech.) és 2. (vez. mélkuli és mobil tech.) téma 6nall6 forrasfeldolgozéas
.mércius 7., szerda, 8:30-10 kontaktéra téma: 1. (vez. tech.) és 2. (vez. mélkuli és mobil tech.) téma szeminarium

. marcius 14., szerda , 8:30-10 kontaktéra téma: 3. téma 0Osszefoglal6 el6adas

. marcius 15., csitortok  10-12 Nemzeti innep téma: ---

. marcius 21., szerda , 8:30-10 otthoni munka téma: 3. téma 6nallé forrasfeldolgozas

. marcius 28. , szerda , 8:30-10 kontaktora téma: 3. téma szeminarium €s 4. téma 0sszefoglalé el6adas

. marcius 29. , csutortok , 10-12 otthoni munka téma: 4. téma 6nallo forrasfeldolgozéas

. aprilis 3-6. , kedd-péntek BME oktatasi sziinet

. aprilis 11. , szerda , 8:30-10 otthoni munka téma: 4. téma 6nallo forrasfeldolgozas

. aprilis 18. , szerda , 8:30-10 kontaktora téma: 4. téma szeminarium €s 5. téma 0sszefoglalé el6adas

. aprilis 19. , csutortdk , 10-12 otthoni munka téma: 5. téma 6nallé forrasfeldolgozas

. aprilis 25., szerda, 8:30-10 otthonimunka téma: 5. téma 0ndllo forrasfeldolgozas

. majus 2., szerda, 8:30-10 kontaktéra téma: 5. téma szeminarium és 6. téma 6sszefoglalé el6adas

.majus 3., csutortok , 10-12 otthoni munka téma: 6. téma 6ndllo forrasfeldolgozas

.majus 9., szerda, 8:30-10 otthoni munka téma: 6. téma 6nall6 forrasfeldolgozéas

. majus 16., szerda, 8:30-10 kontaktéra téma: 6. téma szeminarium

. majus 17., csiutortdk , 10-12 kontaktora (?) téma: tartalék (6sszefoglalas, elévizsga, stb.)
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