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Abstract— Named Data Networking (NDN) has been considered 
as a promising networking technology that makes up for the 
limitation of current IP networking. However, due to its early 
stage, there are still a lot of open issues in NDN research. From 
the issues, the limitation of changing namespace keeps an 
application from modifying its namespace or adding additional 
namespace after once the namespace was fixed. In NDN, since 
the namespace of an application is tightly coupled with the 
routing paths of the application, this limitation is not easy to 
avoid. In order to resolve the issue, we suggest an alias naming 
scheme that enables several namespaces to coexist for the same 
application on NDN network. The evaluation showed the 
proposed scheme worked well as intended.  
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I. INTRODUCTION 
Information Centric Networking (ICN) [1][2][3] including 

Named Data Networking (NDN) [4] has emerged as new 
communication paradigm to make up for the limitation of the 
existing host-centric communication and it has been getting 
more interest from both academic and industry researchers 
[5][6]. Unlike the current IP networking, data retrieval on 
NDN is asymmetric and receiver-driven [7][8]. In NDN, data 
retrieval procedure starts from a data consumer. The consumer 
sends an Interest packet carrying the name of desired data and 
then a bunch of NDN Forward Daemons (NFDs) forward the 
Interest packet toward any data producer which has the 
desired data. Once the Interest packet reaches a producer, a 
Data packet is sent back via the route the Interest packet 
traversed.  

The routing process in NDN completely depends on the 
name of a data. Therefore, designing namespace is the first 
process in making NDN applications [9]. NDN namespace 
assumes hierarchically structured names similar to a reverse 
tree structure and each name consists of the path from the root 
node to the leaf node. For example, the profile of Jack in 
“Foobar” school can have a name such like 
“/edu/foobar/personal/Jack/profile.pdf” and it would be 
accessed from the producer in charge of the sub-tree of 
“edu/foobar/”.  

In NDN, the naming policy is solely left to applications and 
NFD will not examine the meaning of name [10]. Therefore, 
each application can decide its namespace according to its 

own requirement. Some applications such as Building 
Management System (BMS) may want a namespace based on 
the actual locations of heater, ventilator or air conditioner such 
as “/building_1/floor_2/room_37/vent/3”. However, other 
applications would want the organizational structure of a 
company such as “/company/marketing/part3”. Such degree of 
the freedom is the great advantage in designing NDN 
applications  

NDN routes packets in a similar fashion to today’s IP 
routing. When a producer joins an NDN network, it announces 
name prefixes that cover the data which the producer is 
willing to serve. Then, each NFD of the NDN network routes 
requests by treating names as a sequence of components and 
simply doing the longest prefix match of the name. For 
example, if an Interest packet carrying the name of 
“/edu/foobar/personal/Jack/profile.pdf” reaches a NFD, the 
NFD will forward the packet toward a neighbour NFD that 
holds the prefix “/edu/foobar/personal” in advance. This 
name-based routing is expected to settle the problems in the IP 
networking such as NAT traversal [11].  

After a namespace is fixed once, all participants have to 
follow the rule of the namespace to assign their contents and 
communicate with each other, because the tree of the 
namespace means a routing path of content retrieval. However, 
in some applications, there are requirements that lead to 
change the namespace after the deployment. For example, an 
application developer may easily think the namespace of a 
music application as the categorization of artist names. 
However, this design cannot support another requirement such 
as monthly hit song retrieval from the deployed NDN 
application. That means multiple namespaces cannot be 
applied to the same NDN application on the current NDN 
technology.  

In this paper, we suggest a new naming scheme that 
supports alias namespaces for an application which has fixed 
namespace already. This scheme allows applications to 
operate multiple namespaces to achieve diverse services on 
the same NDN network without ruining the original 
namespace and the routing policy. The scheme is expected to 
improve the usability of NDN.  

The rest of this paper is organized as follow. Section II 
explains why NDN applications are limited to have a single 
unified namespace. Section III is going to describe the 
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structure of the proposed scheme and its evaluation. Section 
IV concludes the paper. 

II. LIMITATION OF CHANGING NAMESPACE IN NDN 
In NDN, namespace is a blueprint with which participants 

organize their data. It is not a simple data organizing map but 
the set of routing paths for participants to retrieve data on 
NDN. Producers register their data to NFD with the name of 
the data defined in namespace. On the opposite side, a 
consumer requests a data with an Interest packet that holds a 
target data’s name. When a consumer issues an Interest packet 
carrying data’s name to an NFD, the NFD forwards the 
Interest packet to next NFD according to the name’s prefix.  

As shown in Figure 1, when a namespace is designed, the 
namespace looks like a reverse tree where intermediate nodes 
show routing paths and leaf nodes indicate the actual data. The 
sample namespace in Figure 1 shows the structure of the data 
space of a music application categorized by artists’ names. By 
using the namespace, Maroon 5’s song, payphone.mp3, will 
have the name of “/artist/Maroon5/payphone.mp3”. 

 

/artist

Maroon5 Taylor_S

sugar.mp3

payphone.mp3

style.mp3 22.mp3

/artist/Maroon5/payphone.mp3
 

Figure 1.  The namespace for a music application categorized by artists’ 
names 

After once designed, the namespace forces routing paths of 
NDN data. As shown in Figure 2, a producer which holds a 
song will register its data’s name to its corresponding NFD. 
Then, the NFDs will route Interest packets according to the 
registered names. For example, when an Interest packet for the 
“/artist/Maroon5/sugar.mp3” is sent from a consumer, the 
Interest packet will traverse NFDs along the routing paths on 
the tree until it meets the producer that holds the song as 
shown in Figure 2. This shows that NDN’s namespace is not 
merely a data space but the set of routing paths for 
applications. Addition to this, since NDN routers have a role 
of caching the data from the producers, the data’s name is also 
used to be the key of the cache in the NDN routers. For the 
reason, after the namespace of a particular application is 
designed once, the change of the namespace will be very 
difficult task.  

 
 

/artist/Maroon5/sugar.mp3

/artist/Maroon5

/artist/Taylor_S

sugar.mp3

payphone.mp3

22.mp3

style.mp3  
Figure 2.  A sample routing of an Interest having the name of 

“/artist/Maroon5/sugar.mp3”. 

To clarify the issue, we changed the categorization of the 
namespace from song artists to monthly best songs in the 
sample application. The newly designed namespace is shown 
in Figure 3. In the renewed namespace, the original name such 
as “/artist/Maroon5/payphone.mp3” is remapped to another 
name like “/best/Feb/payphone.mp3”. The renewed 
namespace restructures the original one and looks like 
working well in the namespace tree. However, from the NFD 
level, the routing will not work because the NFD routing 
depends on the prefix of the data’s name.  

 

/best

Jan Feb

sugar.mp3

payphone.mp3

style.mp3

22.mp3

/best/Jan/22.mp3 /best/Feb/payphone.mp3
 

Figure 3.  The renewed namespace indicating the monthly best songs.  

Since producers have been already located based on the 
original namespace, multiple producers will have the same 
prefix after the renewed namespace is applied as shown in 
Figure 4. For example, although “sugar.mp3” and “22.mp3” 
are located on the different producers, both producers will 
insist their prefix as “/best/Jan”. Unfortunately, as described 
before, the name prefix of a data plays an important role in 
deciding where the packet goes. Therefore, the routing for 
some data will not work on the renewed namespace. In the 
Figure 4, the routing of an Interest packet for 
“/best/Jan/sugar.mp3” cannot be decided on the intermediate 
NFD because the prefix of “/best/Jan” is dispersed on several 
producers at the same time. In addition to this, if the new one 
were operated well, the original one could not be used with 
the renewed one at the same time.  
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/best/Jan/sugar.mp3

? /best/Jan/sugar.mp3

/best/Feb/payphone.mp3

/best/Jan/22.mp3

/best/Feb/style.mp3

/best/Jan/

 
Figure 4.  A routing problem when the renewed namespace is applied to the 

existing network based on the original namespace 

III. DESIGN AND EVALUATION 

A. The Structure of Alias Naming Scheme 
In order to overcome the limitation of changing namespace 

in NDN, we suggest an alias naming scheme that enables 
several namespaces to coexist on the same NDN application. 
In the proposed scheme, the root node of the original 
namespace is supposed to have an additional node named 
“/alias” as shown in Figure 5. The resolved data of the node 
“/artist/alias” has the whole mapping between the original 
namespace and the renewed namespace.  

 

/artist

Maroon5 Taylor_S

sugar.mp3

payphone.mp3

style.mp3 22.mp3

alias

 
Figure 5.  In the proposed model, the original namespace has a new node 
named “alias” that holds a mapping data describing the mapping of orignal 

namespace and the renewed one 

When a consumer needs to use a renewed namespace, the 
consumer sends an Interest packet for the “/artist/alias”, then 
the producer for the root node responses with a Data packet 
which holds a whole mapping information. After getting the 
mapping information, the consumer can translate the renewed 
name into the existing name.  

The sample snippet of the mapping information is shown in 
Figure 6. The each node of the alias namespace is linked to the 
corresponding node of the original namespace. For example, 
the alias name, “/best/Jan/sugar.mp3”, is mapped to the 
original name, “/artist/Maroon5/sugar.mp3” in the Figure 6. If 
a consumer wants to use the monthly best song namespace 
with the name of “/best/Jan/sugar.mp3”, the consumer has to 
acquire the mapping information at first. Then, it translates the 
renewed name into the corresponding original one and sends 

an Interest to the NDN network with the translated original 
name, “/artist/Maroon5/sugar.mp3”. By using the process, the 
participants of the existing NDN network does not need to 
know the renewed namespace. It means that applications can 
use multiple alias namespaces without ruining the original 
namespace with the proposed scheme.  

 
[ 
{“namespace” : “monthly_best”, 
  “mapping” : [ 
  {“/best/Jan/sugar.mp3” : “/artist/Maroon5/sugar.mp3”}, 
{“/best/Jan/22.mp3” : “/artist/Taylor_S/sugar.mp3”}, 

  … 
] 

},  
 … 
] 

Figure 6.  The sample snippet of the mapping information 

B. Test Environment 
In order to check the validation of the design, we prepared 

three NFD [10] routers, one consumer, and three producers on 
three Mac mini. One Mac mini had one consumer and one 
NFD and the others had one producers and one NFD router 
respectively. Each producer is assumed to have songs and 
register the prefix of the songs’ names. Addition to this, we set 
one Mac mini to have another producer for the alias 
namespace, “/artist/alias”. The test environment is deployed as 
shown in Figure 7.  

 

/artist/Maroon5/

Consumer

Producer

sugar.mp3

payphone.mp3

/artist/Taylor_S/

Producer

22.mp3

style.mp3

Producer

/artist/alias/

 
Figure 7.  The deployed test enviromentm 

C. Evaluation 
We conducted two tests with the same Interest having the 

name, “/best/Jan/sugar.mp3”, from the renewed named space. 
The first test was conducted with the original NDN and the 
other test was conducted with the proposed scheme.  

In the first test with the original NDN, we had the consumer 
send an Interest containing the name, “/best/Jan/sugar.mp3”. 
After a while, the intermediate NFD sent back routing fail 
message. It means the Interest packet cannot be routed on the 
original NDN.  
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In comparison to this, in the second test, the consumer sent 
an Interest for the “/artist/alias” before issuing an Interest for 
the actual data. After getting the Data packet for the 
“/artist/alias” from a producer, the consumer translated a 
target name (“/best/Jan/sugar.mp3”) with the corresponding 
name (“/artist/Maroon5/sugar.mp3”) in the original 
namespace with the mapping information. Then, the consumer 
used the translated name to get the target data on the NDN 
network and it acquired the target data successfully. The result 
showed the proposed scheme can enable NDN applications to 
use multiple namespaces on the same NDN network without 
ruining the original namespace.  

Although the purpose of the research is achieved well, the 
research has room to be improved due to its early stage. Most 
of all, the transfer of whole mapping information can be 
redundant for a single request. It would be overhead to simple 
applications. Second, confident data can be revealed to 
unintended users. This may cause some security problems.  

IV. CONCLUSIONS 
NDN has emerged as the promising Internet networking 

technology, but it doesn’t have any mechanism to support 
multiple namespaces on the same data space yet. To resolve 
the issue, a new naming scheme is proposed in the paper. By 
adding the metadata node holding the mapping information to 
the original namespace, the proposed scheme enables 
participants to use multiple namespaces for their own 
purposes without ruining the original namespace and other 
participants’ tasks. The test showed the proposed scheme 
provides the planned function nicely and it is expected to 
improve the usability of NDN. Due to its early stage, the 
research still has room of improvement especially traffic 
overhead and security. In the future, we will focus on evolving 
the system to resolve these features.  
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