
Ye Tian

tianye@cnnic.cn

2011 -08-10

Basic Resource Service for the 
Internet of Things



Chinese American Networking Symposium (CANS 2011)

Outline

The Nature of the IOT

Our Research in the IOT

The Basic Resource Service for 
the IOT



Chinese American Networking Symposium (CANS 2011)

Nature of the IOT

ü Firstly, through automatic identification and
intellisense technologies (such as RFID, sensor, GPS,
etc .) to obtain the information of things

ü Then, based on network technology to integrate the
things networks and Internet

ü Next, using the basic resource service (like IP and
Domain name system) to locate and identify the
things

ü Finally, utilizing intelligent technology to satisfy
different application requirements

The IOT is the important and main present 
form of the next generation of Internet
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Internet VS. IOT
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Internet IOT

The basic resource 
service combined with 
each application IOT
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domain name 

are the key 
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The basic resource 
service is the important 
bridge to connect  the 
upper and lower layers 

Hierarchical 
Architecture



Chinese American Networking Symposium (CANS 2011)

Outline

The Nature of the IOT

Our Research in the IOT

The Basic Resource Service for 
the IOT



Chinese American Networking Symposium (CANS 2011)

bA
p
p
l
i
c
a
t
i
o
n
 
L
a
y
e
r

B
a
s
i
c
 
R
e
s
o
u
r
c
e
 
L
a
y
e
r

P
h
y
s
i
c
a
l
 
L
a
y
e
r

 
Tr ansmi ssi on 
Li ne

I nt er net  
Devi ce

Access 
Syst em

Addr ess 
Management  
Syst em

I D 
Management  
Syst em

I nf or mat i on 
Ser vi ce

Router Switch

Smart Phone BridgeBS

Bridge

PDA

RFID Reader

Addr ess Al l ocat i on

I D Regi st r at i on

Addr ess Quer y Addr ess Ver i f i cat i on Addr ess Tr aci ng

I D Resol ut i on I D Quer y I D Moni t or i ng

RFI D Syst em WSN

I nf or mat i on St or age I nf or mat i on Pr ocess I nf or mat i on Di scover y I nf or mat i on Appl i cat i on

Agriculture Logistics Construction Traffic Military Health Environment

Sensors

RFID Tag
RFID Tag

Sensors

Gat eway

Basic Resource 
Service



Chinese American Networking Symposium (CANS 2011)

The Requirements for Basic 
Resource in the IOT

Efficiency

ɗThere are trillions of things in the IOT, interconnection is needed

ɗBecause most of things maybe frequently move around the 

world, the relationship between names and addresses of these 

things should be accordingly changed

ɗThe information about the mapping list has to be frequently 

updated, and the QPS (Queries Per Second) will far exceed than 

DNS

Compatibility 

ɗThere are multiple code standards for things related with the IoT

such as EPC, uCode and any other (self -designed) codes

ɗThese heterogeneous code standards can cause the conflict of 

the name service for the IoT

Privacy

ɗThe information of relationship between names and addresses 

of things may leak the privacy
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Basic Resource Service Platform
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ωName ID

ωBar Code
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ωIPv6

IOT App.2

ωName ID

ωBar Code

ωAddressing ID

ωIPv6

IOT App.N

ωName ID

ωRFID

ωAddressing ID

ωURL

Bar Code

+

IPv6

IOT User

Basic Resource Service Platform

The basic resource service is similar with domain name
system . Any user can use any identity (like barcode or
RFID) to visit related IOT service
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Basic Resource Service Platform
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Basic Resource Service Platform:  
Scenarios

üThere are several scenarios in the IOT
VIdentifying and 

locating the things  
within industry

VIdentifying 
and locating the 
things around 
different ID 
standards 

VDiscovery service for
things  around industries

Things 1 Things 2 Things 3

App. 2

Standard A

Standard B

Standard C

Standard D

                             Basic Resource Service

App. 3App. 1
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Demonstration

http://tnsroot.cn/
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Our Research in the IOT

Å CNNIC was established on 
3rd , June 1997

Å CNNIC focus on the 
standards, software, 
service and management 
of the basic resource for 
China Internet, such as IP 
address, domain name

Å CNNIC has actively 
promoted the research 
and industrialization of 
IDN, ccTLD, IPv6, ENUM, 
RFID, identity, and so on

Å 2004 ε CNNIC established RFID team to
research the basic resource in the IOT

Å 2005 , CNNIC became the member of EPC
global, RRID working group, and participated
in related standard work

Å From 2006 to 2009 , CNNIC took part in e-
Science project, which realize the automatic
management of wild migratory birds in
Qinghai Lake based on RFID and sensor
technologies

Å 2010 , CNNIC joined the sensor network
standard working group and CCSA TC10,
focused on the standard for sensor identity
resolving

Å 2011 , CNNIC is developing the basic resource
service platform of the IOT in Guangdong
IOT application base . There are five
applications adopt our service, which include
Smart Home, Life -cycle Management,
Furniture Management, Special Equipment
Management, and Video Surveillance
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IOT in IRTF
IRTF: Internet Research Task Force

ωIt promotes research of importance to the evolution of the Internet by creating focused, long-
term Research Groups working on topics related to Internet protocols, applications, architecture 
and technology

IOT meeting in IRTF

ω1st IOT Bar BoF(77th IETF)
ωAaron Falk (80 attendees)
ωMake a discussion group: iot-irtf -discussion@googlegroups.com
ω2nd IOT Bar BoF(78th IETF)
ωNingKong (30 attendees)
ωDiscuss scope
ω3rd IOT Bar BoF(79th IETF)
ωNingKong, GyuMyoungLee, Bruce Nordman, (50 attendees)
ωCall for proposal on the IoT, 5 proposals received
ω4th IOT Bar BoF(80th IETF)
ωInterconnecting Smart Objects with the Internet Workshop

Out of Scope

ω!ƴȅ ǘƻǇƛŎǎ ƻǊ ƛǎǎǳŜǎ ŘƻƴΩǘ ƘŀǾŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ǿƛǘƘ ǘƘŜ LƴǘŜǊƴŜǘ 

ωAny specific protocol for particular IoTapplications

ωAny topics within the scope of existing IETF working groups (6lowpan, roll, core, lwig)
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