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The Internet Ecosystem 



The Domain Name System 

This photo was published in 
the August 8, 1994 issue of 
Newsweek and 
commemorates the 25th 
anniversary of the ARPANET. 
Jon Postel, Steve Crocker 
and  
Such was the state of 
networking in the primitive 
1960s... 
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The Domain Name System 

•  Every TCP/IP resource can be assigned with a name 
(symbolic name) 

•  A mechanism to associate the symbolic name of a host to 
its IP address(es): direct resolution 

•  A mechanism to associate the IP address of a host to its 
symbolic name: inverse resolution 

•  Domain Name System (DNS) 
–  Defined by ISI - USC 1984 
–  RFC 882, RFC 883, RFC 973 (obsolete) 
–  RFC 1034, RFC 1035, RFC 1123, RFC 1537, RFC 1912, RFC 

2182 and their updates 



The namespace 

•  Namespace organized according to a hierarchical model: 
•  the DNS database logical structure is like a 

“overturned tree” 
•  Each tree node represents a domain 
•  Each domain can have children: the sub-domains 
•  Each node is identified by a label 

 The root of the tree is unique and its label is empty. Generally the root 
is identified by a “.” 

•  Namespace structure (RFC 1591): 
•  general Top Level Domains (gTLDs) 
•  country code Top Level Domains (ccTLDs) 
•  Domains for the inverse resolution (arpa) 
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gTLDs and ccTLDs 

The first level domains are classified in gTLDs and 
ccTLDs 
 
Historical generic Top Level Domains:  

ü com   commercial organizations 
ü edu   USA university and research 
ü gov   USA governative organizations 
ü mil   USA military organizations 
ü net   open to everyone 
ü org   open to everyone 
ü int   international organizations, treaties 

http://www.w3c.org 
First Level  Second Level  



gTLDs 
q aero   

v  for airline companies - Societe Internationale de Telecommunications  
Aeronautiques SC, (SITA (http://www.nic.aero)  

q  biz   
v  for companies - NeuLevel, Inc. (http://www.nic.biz) 

q  info   
v “unrestricted use” - Afilias Lt (http://www.nic.info) 

q  museum   
v  for museums - Museum Domain Management Association, (MDMA) 

(http://musedoma.museum)  
q  name  

v  for individuals - Global Name Registry, Ltd (http://www.name) 
q  pro  

v   for freelances - RegistryPro, Ltd (http://www.registry.pro) 



gTLDs 

q jobs   
ü for companies dealing with human resources 

management - Employ Media LLC: http://www.goto.jobs 
q mobi   

ü for mobile and related services companies - mTLD Top 
Level Domain, Ltd.:  http://pc.mtld.mobi 

q travel   
ü  for travel agencies - Tralliance Corporation (http://

www.tralliance.info) 
q cat  

ü  for the Catalan cultural and linguistic community - Fundació puntCat: 
http://www.domini.cat 

q  xxx 
v   for pornographic sites (ICANN approved on 18 March 2011) 

 

 



ccTLDs 

A country code Top-Level Domain is an Internet top-level 
domain used or reserved for a country, a sovereign state, or 
a dependent territory 
 
National domains, represented by the ISO 3166-1 codes: 

ü .al  Albania   
ü .de Germany   
ü .it  Italy 
ü .uk  Great Britain 

ü …….. 



DNS Query: An example 
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Pisa, October 22nd, 2010  



IIT-CNR: The Mission 

•  Carry out research, development, technology 
transfer and training in the fields of information and 
communication technologies and computational 
science 

•  In line with the strategy of the: 
v CNR ICT Department 
v EU FP7 

•  IIT is naturally and concretely projected towards the 
Internet of the Future 
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The .it Registry: a brief overview 

•  Delegated to CNR on December 23rd, 1987 

•  More than 2.140.000 domain names 

•  New “synchronous” (Extensible Provisioning Protocol - 
EPP) registration system from September 28th, 2009 

•  Coexistence of the “asynchronous” and “synchronous” 
systems until August 2011 

•  About 1,200 Registrars 

•  Open to EU juridical and natural persons 
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The .it Registry: organizational structure 

About 70 people including staff-operators, administrative persons and technicians	





h"p://www.internetworldstats.com/stats.htm	
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Today’s Internet user is increasingly likely to be a 
non-English speaker who does not use Latin script 
characters in every day life.  

v  60% of Internet users are non-English speakers, while 
the dominant language used on the Internet is English 

Therefore, it is important to depict domain names in non-Latin 
scripts, called Internationalized Domain Names (IDNs), to 
enhance the ability of all users to use the Internet in their own 
languages. 

http://www.icann.org/en/topics/idn/ 



Script for everyone….. 
(http://www.unicode.org/charts/#scripts) 



Script for everyone….. 
(http://www.unicode.org/charts/#scripts) 



Internationalized Domain Names 
(IDNs)  

q  IDNs are domain names represented by local language characters (non-
ASCII characters). Such domain names could contain characters with 
diacritical marks (ñ, é) as required by many European languages, or 
characters from non-Latin scripts (for example, Arabic or Chinese) 
v  are domain names with characters other than a, b…, z; 0, 1,…, 9; and “-“ 

q  IDNs on the second and third levels exist in some gTLDs and in some 
ccTLDs 

q  TLD Registries determine the choice of characters available under these 
TLDs (see the Italian approach later on) 



Internationalized Domain Names 
(IDNs)  

q  IDN TLDs will be made available through two separate processes, initially 
through the New gTLD Program and the IDN ccTLD Fast Track Process 

q  IDN SLDs Usually a reference for domain names with local characters at 
the Second Level, while the top level remains in ASCII-only characters. 

v For example: [παράδειγµα.test] (“example.test” in Greek) 

 
q  IDN TLDs Usually the short reference for internationalized 

Top Level labels referring to the entire domain name being 
represented by local characters.  
v For example: [실례.테스트] (“example.test” in Hangul 

(Korean script) 
First Level  

Second Level  

Second Level  



Internationalized Domain Names 
Tina Dam, Senior Director, IDNs 
tina.dam@icann.org 



IDNs and DNS 

q  IDNs will impose minimal changes to current DNS system 
q  IDNs must not break existing structure and hierarchy 
q What is the solution? 

ü Punycode (RFC3492) 

q  IDNs are stored in the Domain Name System as ASCII 
strings using Punycode transcription 



Punycode (RFC3492) 
q  Sequence of ASCII characters all IDNs will be encoded into in order for 

the Domain Name System (DNS) to understand and manage the names.  
q  The intention is that domain name registrants and users will never see this 

decoded form of a domain name. 
q  The sole purpose is for the DNS to be able to resolve for example a web 

address containing local characters.  
q  The DNS is only capable of handling ASCII characters.  
q  For example, the punycode version of  

 

this is the Hindi, in Devanagari script, version of “example.test”) is:  

v xn--p1b-6ci4b4b3a.xn--11b5bs3a9aj6g 
q  The prefix for the Punycode version of the domain names is always 

“xn--“. Hence this prefix is often reserved at the registry level to avoid 
confusion in registration of IDNs. 



Source: 
Internationalized Domain Names - A Basic Introduction – 2  
 2 Nov 2008 ... Tina Dam, Director, IDN Program tina dam@icann org 

Domain Name Resolution Process 



Internationalizing Domain Names in 
Applications (IDNA)  

•  A mechanism defined in 2003 for handling IDNs containing non-ASCII 
characters.  
–  An IDNA-enabled application is able to convert between the 

internationalized and ASCII representations of a domain name.  
–  It uses the ASCII form for DNS lookups but can present the 

internationalized form to users who presumably prefer to read and 
write domain names in non-ASCII scripts such as Arabic or Hiragana. 

–  Applications that do not support IDNA will not be able to handle 
domain names with non-ASCII characters, but will still be able to 
access such domains if given the (usually rather cryptic) ASCII 
equivalent. 

–  Although the Domain Name System supports non-ASCII characters, 
applications such as email and web browsers restrict the characters 
which can be used as domain names for purposes such as a 
hostname.  



Why are IDNs important? 

•  The most important is the growing number of 
Internet users around the world for whom it is 
difficult to use ASCII characters.  
– The fact is, the Internet is accessed by more 

people who do not use Latin languages and 
scripts than those who do.  

•  This means that it is difficult for them to recognize 
ASCII characters and reproduce them on keyboards or 
use software to enter website addresses in browsers. 



http://www.cas.cn/ 



http://www.aljazeera.net/portal 



Internationalised Domain Names 





Internet Diffusion in Italy: The Top 10 
Regions (TP = Penetration Rate) 

Regione % domini TP 

Trentino 
Alto Adige   2,54% 388,76 

Lombardia   21,92% 351,04 

Toscana   7,83% 330,70 

Lazio   11,85% 328,01 
Emilia 

Romagna   8,61% 308,26 

Marche   2,93% 296,29 

Veneto   9,03% 289,76 

Umbria   1,58% 276,39 

Valle d'Aosta   0,22% 272,84 

Friuli V. G.  2,07% 265,17 
TP out of 10.000 inhabitants  

German 
Language 

French Language 



IDNs under .it 

•  Most of the words and names, in the Italian 
language are represented by ASCII 
characters (a-z A-Z 0-9) and, optionally, 
hyphen (-) 

•  IDNs will be an advantage for bilingual 
Italian regions (Valle d’Aosta and Trentino 
Alto Adige), where they may need to 
register domains in French or German. 



IDNs under .it  
Examples 

•  papa (The Pope)  
– From Greek: πάππας (pappas) 

– www.papa.it 
 
•  papà (The Father) 

– www.papà.it  (www.xn--pap-cla.it) 

www.papa.it 



IDNs: PROs 
q Possibility of registering a domain name exactly equal to the 

real name of the person, company, brand, etc.. 
•  giosuècarducci.it  (xn--giosucarducc-1db 
•  cittàdicastello.it    (xn--cittdicastell-sdb) 
•  nestlè.it  (xn--nestl-vqa) 

q Allow the registration of domain names in languages ​​other 
than English in order to cater to the needs of those Italian 
Regions where there is Italian bilingualism (Valle d’Aosta e 
Trentino Alto Adige) 

q Reduction in the future, any disputes on domain names 
–  nestle.it   IS NOT EQUAL TO nestlè.it 

 

q  Increase in registrations of domain names 



IDNs: CONs 

•  The introduction of IDNs could generate, in 
some cases, confusion to the end user: 
•  www.agora.it e www.agorà.it  
•  Web sites can target different 

•  Development and maintenance of many 
applications used in the Registry 



IDNs under .it  

1)  Registration of the domain names in ACE 
(ASCII Compatible Encoding– es. xn--pap-
cla.it) or IDN (es. papà.it) formats 
– ACE will be the format, however, necessary for 

the generation of the .it zone and of the of 
geographic domain names zones 

 
2)  Simultaneous starting of IDNs for the Italian 

language, for the German and French 



3)  Definition of the Unicode character set to support: 
v  The Latin-1 supplement and Latin Extended-A sets are more 

than enough to support accented characters of Italian, French 
and German 

–  characters to support in the Italian language: 
•  à, è, é, ì, ò, ù 

–  characters to support in the French language: 
•  à, â, æ, ç, è, é , ê, ë, î, ï, œ, ô, ù, û, ü, ÿ 

–  characters to support in the German language: 

•  ß, ä, ö, ü 

IDNs under .it  



IDNs under .it  

•  In essence, combining the non-ASCII 
characters of the three alphabets, we get the 
following set of 21 characters (and similar 
capital letters):  

•  à, â, ä, è, é, ê, ë, ì, î, ï, ò, ô, ö, ù, û, ü, æ, œ, 
ç, ß, ÿ 
– ß was introduced in the encoding Unicode (in 

July 2008) +1E9E LATIN CAPITAL LETTER 
SHARP S.  



IDNs under .it  

q  Registration of the domain name in IDN 
format 

q  Whois query both in IDN and Punycode 
q  Output both in IDN and Punycode 
q  Authoritative nameservers for a domain 

name in the Punycode format 
q  Generation of DNS zones in Punycode 

format  



IDNs under .it: Sunrise or Landrush? 
•  "Landrush" is a term used to define the 

stampede of registrations when a registry 
opens to registrations.  

•  We will adopt the Landrush procedure 
•  Landrush: Pros 

– First come first served 
– Total lack of organizational and management 

problems 
•  Landrush: Cons 

– Risk of cybersquatting 



IDNs under .it  

IDNs Official Landrush 
July 2011 

IDNs: Available on 
the test platform  

January 2011 

TEST 



•  Creation of Adamm 

Creation of Adam (1511) by Michelangelo, Sistine Chapel, Vatican  

ITALY is joining the rest of the 
IDNs Community 
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