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1. Network Operators

87654321

video

https://www.facebook.com/watch/?v=1369682186401627
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IPGO – 5 Islands

Banana Coconut Apple Pineapple Watermelon



5

Square Triangle Circle Heart

Diamond Star Hexagon Semicircle

IPGO – 8 Network Operators



IPGO – Market Presence



2. Building a Network

87654321









3. Devices

87654321
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Devices

Operators

IPGO – Devices



4. IP Addresses

87654321



1. Operators request IP addresses according 

to their needs. 



RIR system



1. Operators request IP addresses according 

to their needs. 

TOTAL

39



1. Operators request IP addresses according 

to their needs. 

2. Operators receive an allocation of IP 

addresses according to the size of their 

networks.



Each operator assigns IP addresses to their subscribed devices…
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• Keep IP addresses with their respective 

operator

• Do not mix the IP addresses 

between operators



3. Operators build routing tables aggregating 

ranges of IP addresses. 

TOTAL

39

57-63

80-87

96-111
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IPv4

𝟎 × 27 + 𝟎 × 26 + 𝟏 × 25 + 𝟏 × 24 + 𝟏 × 23 + 𝟏 × 22 + 𝟎 × 21 + (𝟏 ×

𝟎 × 128 + 𝟎 × 64 + 𝟏 × 32 + 𝟏 × 16 + 𝟏 × 8 + 𝟏 × 4 + 𝟎 × 2 + (𝟏 × 1

0 + 0 + 32 + 16 + 8 + 4 + 0 + (1)    =  61
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203   .   119   .   101   .   61

eight bits one byte

IPv4

203 .   119 .   101 .   6111001011 01110111 01100101 00111101

32 bits (4 × 8) = 4 bytes
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203   .   119   .   101   .   61

IPv4

203 .   119 .   101 .   6111001011 01110111 01100101 00111101

32 bits

232 = 4,294,967,296 ≈ 4.3 billion addresses



I* Ecosystem



87654321

5. Routing Packets



Test:  connect with



Test:  connect with



Test:  connect with



Test:  connect with



Test:  connect with





Test:  connect with
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Routing



87654321

6. Sending Packets



Send:  From to:



87654321

7. IPv6
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8. DNS

87654321



87654321

7. Domain Name System



How the DNS Works

Users

Internet 
Servers

Internet 
Servers

Internet

www.xyz.com

123.45.6.78

ICANN: Internet Corporation for
Assigned Names & Numbers

www.xyz.asia

Names (domain names) Numbers (IP Address)



Internet Governance (Names/No.)

ICANN: Internet Corporation for Names & Numbers

Names Numbers

ccTLD

253 country-code
Top Level Domains:
• .CN – China
• .JP – Japan
• .KR – Korea
• .UK – United Kingdom
• .US – United States
• …

gTLD

1200 generic TLDs:
• .COM  .NET  .ORG
• .ARPA  .MIL  .INT  .EDU  
.GOV
• 2001 (+7): .INFO  .BIZ  .AERO  

.MUSEUM  .COOP  .NAME  .PRO

• 2004 (+7): .TRAVEL .ASIA .CAT  

.TRAVEL  .TEL  .MOBI  .POST

• 2012 (+1000)

Regional Internet 
Registries
• APNIC (Asia Pacific)
• ARIN (North America)
• LACNIC (Latin America)
• RIPE (Europe)
• AFRINIC (Africa)

.ASIA



DNS Query

58



User

ISP
(DNS)

Rootservers.
<cache>…

Root “.”
198.41.0.100Where is

www.netmission.asia?

?

.asia

.com

.hk

.org …



Root Server

60



DNS Query

• Query:

• Where is: www.netmission.asia

• Response (From Root):

• I don’t know

• But .asia is at: 220

http://www.netmission.asia/


.asia Registry
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User

ISP
(DNS)

Rootservers.
<cache>…

abc.asia
dot.asia
netmission.asia
…

Root “.”
198.41.0.100

TLD “.asia”
199.19.55.220

Where is
www.netmission.asia?

I don’t know! But
“.asia” is at “199.19.55.220”?

?

.asia

.com

.hk

.org …



DNS Query

• Query:

• Where is: www.netmission.asia

• Response (From .asia Top Level Domain “TLD”):

• I don’t know

• But netmission.asia is at: 146

http://www.netmission.asia/


netmission.asia Website
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User

ISP
(DNS)

Rootservers.
<cache>…

abc.asia
dot.asia
netmission.asia
…

www.
mail.
ftp.
…

Root “.”
198.41.0.100

TLD “.asia”
199.19.55.220

netmission.asia
173.245.58.146

Where is
www.netmission.asia?

I don’t know! But
“.asia” is at “199.19.55.220”

I don’t know! But
“netmission.asia” is at “173.245.58.146”

?

?

?

.asia

.com

.hk

.org …



DNS Query

• Query:

• Where is: www.netmission.asia

• Response (From netmission.asia Name Server):

• www.netmission.asia is at:  243

http://www.netmission.asia/


www.netmission.asia Website
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User

ISP
(DNS)

Rootservers.
<cache>…

abc.asia
dot.asia
netmission.asia
…

www.
mail.
ftp.
…

Root “.”
198.41.0.100

TLD “.asia”
199.19.55.220

netmission.asia
173.245.58.146

www.netmission.asia
104.27.160.243

Where is
www.netmission.asia?

I don’t know! But
“.asia” is at “199.19.55.220”

I don’t know! But
“netmission.asia” is at “173.245.58.146”

?

?

?

“www.netmission.asia” is at “104.27.160.243”

.asia

.com

.hk

.org …

ISP



Lets Try Again!

DNS Query

• Query:

• Where is: www.netmission.asia

• Response (From Root):

• I don’t know

• But .asia is at: 220

http://www.netmission.asia/


User

ISP
(DNS)

Rootservers.
<cache>…

abc.asia
dot.asia
netmission.asia
…

Root “.”
198.41.0.100

TLD “.asia”
199.19.55.220

Where is
www.netmission.asia?

I don’t know! But
“.asia” is at “199.19.55.220”?

?

.asia

.com

.hk

.org …



User

ISP
(DNS)

Rootservers.
<cache>…

abc.asia
dot.asia
netmission.asia
…

www.
mail.
ftp.
…

Root “.”
198.41.0.100

TLD “.asia”
199.19.55.220

netmission.asia
123.45.6.208

Where is
www.netmission.asia?

I don’t know! But
“.asia” is at “199.19.55.220”?

?

.asia

.com

.hk

.org …

“www.netmission.asia” is at “123.45.6.31”



User

ISP
(DNS)

Rootservers.
<cache>…

abc.asia
dot.asia
netmission.asia
…

www.
mail.
ftp.
…

Root “.”
198.41.0.100

TLD “.asia”
199.19.55.220

www.netmission.asia
104.27.160.31

Where is
www.netmission.asia?

I don’t know! But
“.asia” is at “199.19.55.220”?

?

.asia

.com

.hk

.org …

ISP

“www.netmission.asia” is at “123.45.6.31”

netmission.asia
123.45.6.208



DNS Security Extensions (DNSSEC)

• Signing & Distribution/Depositing of Certificates:

1. Root → Internet At Large (ISPs)

2. TLD (.asia) → Root

3. netmission.asia → .asia TLD

• Resolution Path:



User

ISP
(DNS)

Rootservers.
<cache>…

Root “.”
198.41.0.100Where is

www.netmission.asia?

?

.asia

.com

.hk

.org …



DNS Query

• Query:

• Where is: www.netmission.asia

• Response (From Root):

• I don’t know

• But .asia is at: 220

• AND here is the .asia Certificate

• as received by the Root

http://www.netmission.asia/


DNS Query

• Query:

• Where is: www.netmission.asia

• Response (From .asia “TLD”):

• I don’t know

• But netmission.asia is at: 146

• AND here is the netmission.asia Certificate

• as received by .asia TLD

http://www.netmission.asia/


DNS Security Extensions (DNSSEC)

• Signing & Distribution/Depositing of Certificates:

1. Root → Internet At Large (ISPs)

2. TLD (.asia) → Root

3. netmission.asia → .asia TLD

• Resolution Path:

1. Root → response + TLD (.asia) Certificate

2. TLD (.asia) → response + netmission.asia Certificate

• Verification Logic:

– ISP already has Root Cert → Verify response from Root for .asia

– Uses .asia Cert obtained from Root → Verify response from .asia TLD for netmission.asia

– Uses netmission.asia Cert obtained from .asia TLD → verify response from netmission.asia 

for www.netmission.asia



User

ISP
(DNS)

Rootservers.
<cache>…

abc.asia
dot.asia
netmission.asia
…

www.
mail.
ftp.
…

Root “.”
198.41.0.100

TLD “.asia”

199.19.55.220

netmission.asia
173.245.58.146

www.netmission.asia
104.27.160.243

Where is
www.netmission.asia?

I don’t know! But
“.asia” is at “199.19.55.220”

I don’t know! But
“netmission.asia” is at “173.245.58.146”

?

?

?

“www.netmission.asia” is at “104.27.160.243”

.com

.net

.asia

.中国…

ISP
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POLICY / ADVICE

The ICANN Community At Work

Security & Stability
Advisory Committee

Address Supporting 
Organization

Government
Advisory Committee

Country Codes Names 
Supporting Organization

Root Server System
Advisory Committee

The Bottom-Up Multistakeholder Model

The collective efforts of the ICANN community culminate in a common shared goal: 

A single, interoperable Internet supported by stable, secure and resilient unique identifier systems. 

Busine
ss

Governmen
t & 
Governmen
tal 
Organizatio
ns

Non Profit –
Non 
Commercial

Domain 
Name
Business

Internet 
Users

Academic Technical

At-LargeCommunity

Civil Society 
(Internet users)

Generic Names 
Supporting Organization

Civil Society 
(Non–Commercial 
Stakeholder Group)



Jon Postel: 1943-1998



www.domainname.asia

www.नाम.asia

नाम.असिअ
U+0928 U+093EU+092EU+0905 U+0938U+093FUnicode

ISO10646 Standard

xn--l2bm1c xn--l1ba6m2aPunycode
IETF IDN Standard

xn--l2bm1c.xn--l1ba6m2a

www.

www.

Punycode / IDNA prefix

“xn--”

U-Label
Native Form /

Unicode Label

A-Label
ACE (ASCII

Compatible

Encoding)

U+0905



Local Businesses are Known in their
Local Language



It is hard to imagine that

Chinese users would be speaking

to their phone in English.









Universal Acceptance at ICANN

60 Off-the-Shelf

60 Custom In-House

Business-Directed Services

Making Progress

Off-the-Shelf

47 UA Ready or N/A

13 Need contract update

56 UA Ready or N/A

2 In-process

2 Need to Test & Fix

78%

73%

73% Complete (Full UA-R)

66%
93%

Custom Services

40 UA Ready or N/A

2 In-process

18 Need to Test & Fix

Phase IIPhase I



IDN Variant Policies

• Simplified and Traditional Chinese
– Uses Across Chinese / Japanese (Kanji) / Korean (Hanja)

• Homoglyphs / Homographs

– ехро.ѕрасе → Cyrillic (Russian characters)

– expo.space → Latin (English characters)

– 1 / I / l and 0 / O



Base IDN Variants Base IDN Variants Primary IDN (Applied for):

.TLD
IDN Variants:

.TLD

.TLD

.TLD

.TLD

.TLD

.TLD

.TLD

.TLDIDN Tables (IDN Variants)



IDN Related Projects/Policies @ ICANN
• Root Zone Label Generation Rules (RZ-LGR)

– A community driven project aiming to define conservative mechanisms for introducing 
IDN TLDs into the Internet's Root Zone in a stable and secure manner.

• IDN Variant TLD Implementation
– A project to support the development of policy and procedures for implementing IDN 

variant TLDs.

• LGR Tool
– An application that enables users to create, use and manage IDN tables in the formal, 

machine-readable format, called Label Generation Rules.

• IDN ccTLD Fast Track Process
– Fast track process created by Internet community for evaluation of top-level IDN 

labels representing countries and territories.

• IDN Implementation Guidelines
– Recommended practices developed through a community-led process to reduce user 

confusion and promote consistent use of IDNs for registries implementing IDNs at the 
second level.

• Second-level LGR References
– Reference second level LGRs, reviewed by experts and community, being provided to 

assist registries offering IDNs during Pre-Delegation Testing and the Registry Service 
Evaluation Process.
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