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G Internet Infrastructure Trend and Future
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Data &Type of Internet data

- Video streaming indeed continues to take a significant share
of IP traffic. the share of the global video streaming segment
measured is 57.64%.

- Global data traffic leaders YouTube (15.94%) and Netflix
(11.42%)

- In addition, most major video streaming services (including
YouTube and Netflix) changed their regular streaming
resolution to standard definition (SD) during the COVID 19
pandemic to counter potential network congestion, so this
figure would have been higher for both streaming services
had this adjustment not occurred.
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Data &Type of Internet data VN
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Internet Traffic

International internet capacity grew by 35%
from around 450 Tbps in 2019 to over 700
Tbps in 2020.

- 2021 reached 932 Tbit/s, 30% increase,
Asia-Pacific region at over 400 Tbit/s, twice
as high as in Europe (204 Tbit/s) or the
Americas (180 Tbit/s).
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Traffic growth

Annual increase 27% between 2017 and 2022

Strong increase in the Latin America region 43%.

Asia and Pacific region 33%.

Western Europe region grow by 22%, Central and Eastern
Europe by 27%
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End of 2020

Peering and Transit

Trend has been a sharp rise in peering’s share of
interconnection link, due chiefly to the increase in installed
private peering capacity between ISPs and the main content
providers.

Situation peering traffic with traffic coming from on-net
CDN:s.

So, between the end of 2019 and the end of 2020, a
concomitant increase in transit and peering (private and
public) was observed. The respective shares of peering
(52%) and transit (48%) have not changed.

End of 2019

End of 2012

® Peering @ Transit Source: Arcep

38%

® Peering @ Transit On-net CDN Global CDN Traffic 2017-2022 9
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Who will provide
the link?

provided by a L2 provider

- Not only “tier-1” ISPs in a
country/economy, but “tier-2 or -3”
ISPs also try to reduce the transit cost
by shifting from transit to peer

- IXP can help them, to provide links
for ISP’s remote peering — by IXP "

.....................................
------------------------

itself, or — by collaboration with a
global L2-link provider

- IXP will be able to play an
aggregator
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ﬂ Internet eXchange and VNIX




Internet eXcchange - IXP

1112 IXPs shown - Number of IXPs by Country

Source: pch.net
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VietNam National Internet eXcchange
VNIX
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VietNam National Internet eXcchange (=)
VNIX
|

VNIX MEMBERS

@ Member @ Internet Service Provider (ISP)
7 - Internet Content Provider (ICP)
A Member - Content Delivery Network (CDN)
® : ~ 4 - Internet Data Center (IDC)
R () o - ! - Education, Research and
Member Development organization (EDU, RnD)
VNIX MARKI.ETPLACE Vi - GovernI?nent agegncy
A new feature in VNIX 2.0 4 \\ : Dl ACE - Internet Exchange Point
allows our members to h. \ MARKETPLACE
make arrangement with \ @ ‘
any of the others to buy g Q ""‘I‘_' A
or sell services directly VNIX PEERING . M
using vlans in the VNIX Y, ' @ ADD-ON SERVICES
port. ‘J o Member Portal
-.@’ _ DNSVN query
@ - DNS root - Root domain query
Member Member - VNNIC Internet Speed test
MLPA - — — — — - BLPA - DDos Mitigation

- NTP - Network Time Protocol
- Looking Glass
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VietNam National Internet eXcchange

VNIX
VNIX 1.0 VNIX 3.0
National Internet REGIONAL
Exchange CONNECTIVITY
VNIX 2.0 Big CP
Marketplace MLPA, BLPA CDN, TELCO, ICP

Connected networks: all valid ASNs International
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1Pv6 Adoption
We are conti the ity of IPvE connectivity among Google users. The graph shows the percentage of users that access Google over IPv6.
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IPv6 Ready
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IPv6 Read TTIASN  [Ténmang [Ty I&IPv6
Yy 1 ASI131429 MOBIFONE—ASVN 69.27%
: 2 AS24086 VIETTEL-AS-VN 63.01%
VietNam 3 AS7552  VIETEL-AS-AP 58.12%
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https://stats.labs.apnic.net/ipv6/AS131429?c=VN&p=1&v=1&w=30&x=1
https://stats.labs.apnic.net/ipv6/AS24086?c=VN&p=1&v=1&w=30&x=1
https://stats.labs.apnic.net/ipv6/AS7552?c=VN&p=1&v=1&w=30&x=1
https://stats.labs.apnic.net/ipv6/AS18403?c=VN&p=1&v=1&w=30&x=1
https://stats.labs.apnic.net/ipv6/AS45899?c=VN&p=1&v=1&w=30&x=1
https://stats.labs.apnic.net/ipv6/AS140799?c=VN&p=1&v=1&w=30&x=1
https://stats.labs.apnic.net/ipv6/AS63734?c=VN&p=1&v=1&w=30&x=1
https://stats.labs.apnic.net/ipv6/AS45543?c=VN&p=1&v=1&w=30&x=1
https://stats.labs.apnic.net/ipv6/AS55308?c=VN&p=1&v=1&w=30&x=1
https://stats.labs.apnic.net/ipv6/AS131428?c=VN&p=1&v=1&w=30&x=1

IPv6 Next
&

Created in the late 1990s, -4 IPV6
MPLS aimed to allow high-
erformance traffificf +
orwarding and traffic
engineering in IP networks P"OtOC_OI
D > Innovation
IPv4 IPv6 and IPv6+
o ) ) ¢ >
y)
Introduced in the 1980s, MPLS In 1998, IPv6 was IIa%

IPv4 supported Internet's
growth over the last
decades and is still used to
route Internet traffic today

developed with improved o 22 IPV6
address space. In 2020,

IPv6+ was developed based +
on IPv6 to bring increased Al
network programmability,

improved SLA, reduced

latency and enhanced

network operations
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IPv6 Next )

IPv6: increase space Pv6+: improve quality

‘ Ny e i . .
Improved e * Increased
address 'S programm
space \g ability
TeCh NiCa I Reduced
. admin
Benefits cost
Auto &
Configura ! network
-tion +® operations
@

4-‘“‘
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DNS in Vietham

Market share of DNS Cache service

across all users

- Using DNS in Vietnam: 67,92%

( VNNIC, ISP’s .. DNS forwarders)

- Using Public DNS (Google, Cloudflare, ...): 32,18
%

DNS in ISP, Provider

- Focus on providing and developing

infrastructure, but have not really paid attention

to investing in solutions and technology for DNS

services:

- Ensure safety, optimization and efficiency for
DNS systems and services.

- Ensure safety and reliability for users.

- Improve service quality and user experience.
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Classic” DNS System
Architecture of name resolution

- DNS system architecture as having
three distinct components

- An application resolves a DNS name by
invoking a system function via a call to
Stub resolve or similar.

- DNS the recursive resolution function is
a service provided by the local Internet
Service Provider (ISP), or in the case of
an enterprise environment it may be
provided by a server within the
enterprise environment.

- > DNS would revert to a slow and
inefficient mode of operation

Authoriative Servers

Recurstve Resolver

Client

<+— Application
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"ISP” DNS System Architecture

- DNS resolution performance as a
criterion in selecting an ISP

- ISP can regard this provision of this
DNS function as a direct cost.

- > |SP’s DNS service may not be closely
managed, and its performance as a DNS
resolver may degrade over time.

Authoriative Servers

Internet

S—
cache

Recurstve Resolver

ISP

-+— Application
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CDN provider Servers

IP:3.3.3.3

—

CDN provider’s

DNS P latform authoriaive erver
for Provider: i
CDN-based
Domain Name
System

Server 1
IP: 10.10.10.10

o
=3
=1
>
2
w
D
=
<
D
=
_ -

CDN Backhone

Server 2
IP:2.2.2.2

IP cdn.com
10.10.10.10

Content delivery

provider.vnt from 10.10.10.10

an alias of
cdn.com

—_— (1) 1P provider.vn?
DNS recursive m
IP addre
provider.vn
10.10.10.10 =
Client
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DNS for government

- Integrate specialized security features for DNS.

- For Internal and global.

- Monitor, set up policies, help protect:
+ Contains malicious code, viruses.
+ Spyware Online scam software

+ Connect to ghost computer networks.

VNIX/Nuge ngoai

Root Server
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DNS Server
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S

<ahc>.gov.vn i
DNS Primary | |
|

<abc>.gov.vn
DNS Caching
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<abc>.gov.vn
DNS Secondary
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Mang Truyén s3 liéu chuyén diing
(TsLco)

DNS Root

May chii tén mién gdc
(DNS Root)

Tram trung chuyén Internet
quéc gia - VNIX

Z)DNS

National VN Domain Name System

DNS QG

[ons || | wes | [man| | ovc|
| | | |
.vn, .gov.vn...
DNS Server
Hé thl')'ng mé! Chl:l tén mién DNS Mang viin phdng CQNN Mang dich vu CQNN
quoc gia .VN
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NIC

Internet for all

‘v VIET NAM'S NATIONAL DOMAIN NAME

Viet Nam National Internet e

Internet Address

YourNetID

g
VNIXNOG VNNIC 022 i NIC ::NIC
VietNam National Infernet eXchange ~— 22-25/06/2022 e L2
N“@“’“” RTTERDA=T CONFERENC% INTERNET ACADEMY INTERNET ATLAS

MINISTRY OF INFORMATION AND COMMUNICATIONS

VIETNAM INTERNET NETWORK INFORMATION CENTER
Headquarters: Floor 24, VNTA Building, Duong Dinh Nghe st., Yen Hoa Ward, Cau Giay Dist., Hanoi
Da Nang Branch: Lot 21, 7 st., An Don Industry Zone, Son Tra Dist., Da Nang City

HCMC Branch: 20™ St., Tan Thuan Manufacturing area, 7 Dist., Ho Chi Minh City

Q 84243556 4944 €) facebook.com/myVNNIC/

€ webmaster@vnnicvn @ nttps:/vnnicn/



