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L INTRODUCTION

TP address i the identifier i the Intemet, providing informa-
tiom for the forwarding of packets. During the past decades, the
Inerrct expericaces significant a plosive dovelopenent and has
become 2 moassary infrastructue in peopl’s life. However,
IP is now facing more and more problems.

A well.kincwn challenge is the exhaistion of IPv4 address.
which originates from the non-cxgmsibility of IPvd. IPvd
addmas s & 32-bit fed-length binary string. w0 the ol
mumber of address is limiteed As mone and more devices access
the Inermet, P4 address s quickly comsumed. By February
2011, the last two address blocks of IPvd e ausigned and
there s o more vl address available from the Intermet
Assigned Numbers Authority (IANA) [1]. The birth of IFV6
brings solutions to the adde s cxbasstion problom. Hawever,
1Pv6 simply euends the address from 32-bit to 128-bit This
rude method is able 1o relieve the address exhaustion probiem.
bt the address space of 1Pv6 s will limited. Practically, the
basic assignment method of TP 6 address is equal to or greates
than the gramularity of /32. This kind of amignment mcthod
wasies  large mumber of addresses. and [Pv6 will face the
same address cxhaustion problem which 1Pvd ever faed. fn
adkdition. PG is ot compatible with IV, which mears an
TPV device can't communicake with Pv6 devices divoctly

{yetian, creline, ducn

umless there are sort of bridges or protocol Eamiators. Two
inde pendnt. protocols nequie much more complex dosign and
implemcniation. for network devices. The arc reasons why
IPv6 has been proposed for over 20 years. but s sl oot
widely ud. According to Google (2], anly 25% of the whole
Intemct traffic is addsming with IPv6. It was and will still be
3 hard rusd for [Pv6 to be widely ued.

Asather concern about [Pv4 and 16 is the imtereommection
of hewrogencous peworks. IPvd and [Pv6 ask each packes
1o carry complic source and desnasion addws Bt in
some special networks, expecially the Internct of Things (loT)
network, most devices. s compoed of limited. performance
hardware. It is difficult for them to run & complete 1P prosoeal
stack and handle compleke IP addew. Furermore, thoe
devices ofien transfer itk dats. in each paches, emphasicing
power and packet space efficiency. A much shorer addess
o amother kind of special idemifier is prefermed for them, bat
his does mot help inkconnect the hetrogeneous metworks 3
erwork layer becase they do not e standard [P address (3]
Some nctworks. e privaie protocls, and utilize special pro-

ool gaways 1o vanslate packets. The others adopt mehods
e 6LOWPAN [4] to compress the addess and implement
conmoction to curent [P network But cither way introduces
more compiexity 1o the Imemet.

In this paper. we findy propoe a fully cxicmsible hicrar
chical network architecture in which netwark is divided ingo
various Nerwork Domains. Each Network Domain bas its own
bicrarchical relagionship i the whole nctwork, and Network
Domsin can be extended horizontally or verscally without
limitation. Bascel o the hicrarchical etwork architectare, wo
propose an addressing scheme which adopts variable length
address as well as its coding method which fits the variable.
leagih addmss. Then, ficsible pacet forwarding which allows
configuring incomplete address to hosts and simpifying the
‘ermbedded addre s in the process of forwarding is proposed. It
improves: the flexibilisy of address, amd belps improve packet
space eficiency and intrconnect heerogeneous networks
rctwork layer At last, we dosigned and implemenied a pro-
totype sysem. Experiments show that the proposed schemes
are feasible and able o improve the fexibility of addes.

The rest of the paper i organized as follows. I section 2
somme: relaied works sbout nctwork addressing arc introdoced
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