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About the WINGS Project  
 
WINGS (Widening Interoperability for Networking Global Supply Chains) [2] is funded over a 
two-year period by ANR (France’s National Research Agency) within the program VERSO 
2009 (“Future Networks and Services”). 
 
The objective of WINGS is to design, develop and evaluate technical solutions for managing 
the ONS in a completely decentralized fashion (Federated model), interacting with Discovery 
Services. 

 
The outcome of the project will be a proof-of-concept platform demonstrating the 
interoperability with multiple Object Naming Service (ONS) roots to access decentralized 
data warehouses along the supply chain. 
 
Architectural approaches and choices recommended by WINGS will be issued in standards 
development process.  
 
The WINGS consortium is perfectly balanced, through the implication of 3 research institutes 
(INRIA, UPMC, and GREYC) and 3 industrial partners (GS1 France, Orange Lab and 
AFNIC).  
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Motivation 
 

Object Naming Service (ONS) [1], a Domain Name System (DNS) based system in the 
Electronic Product Code (EPC) network, is a global look-up service that provides mapping 
between the EPC and the resource information corresponding to the object, located in 
different servers across the Internet.  ONS is based on DNS; hence it has the same 
hierarchical architecture as that of DNS. 
 
According to the current ONS specifications [1] by EPCglobal standardization body, there is a 
single ONS root zone "onsepc.com", containing the whole ONS name space managed by 
VeriSign Inc. Under this root there could be delegation at different levels providing distribution 
of the overall ONS database. 
 
The ONS design is considered as a political issue that has to be negotiated at a governance 
level before it can be implemented. Many countries have indeed laws and regulations that 
forbid hosting of certain sensitive data outside their borders. Hence initial routing via 
onsepc.com violates that requirement. For the global implementation of ONS, a single 
resolution root for the entire system is not acceptable due to reasons such as political (risk of 
loss of sovereignty etc.), security concerns (risk of business intelligence gathering etc.), 
commercial concerns (risk of high price and maintenance costs by the organization managing 
the single root) and innovation concerns (where other organizations cannot provide any 
technical innovation for ONS). 
 
Due to these different factors it is currently considered by certain political and/or industrial 
actors (mainly in the RFID area), that concentration of the ONS root governance in the hands 
of a single entity hinders the deployment of a worldwide ONS. The need for a distributed ONS 
Architecture has been expressed and the "ONS Requirements Ad hoc. Committee" involving 
different institutions has been formed under the leadership of GS1 EPCglobal to develop the 
requirements for a Federated approach with multiple ONS peer roots collaborating at the 
same hierarchical level to resolve client queries while respecting each peer’s scope of 
authority. 
 

Since the "ONS Requirements Ad hoc Committee" has rebranded multi-root ONS as 
Federated ONS (F-ONS), we will be using F-ONS for multi-root ONS throughout this 
document. In the F-ONS model each ONS root is called ONS Peer Root (OPR). 
 
 

Document reference 
 

This document is the deliverable 2.1 of the WINGS Project.  
It is the result of the work done by AFNIC within the framework of the Work Package 2 (Multi-
Root ONS: Approaches, Algorithms and Implementation). 
 
 

Document scope 
 

This document highlights the governance issue facing the current ONS specifications. Based 
on the high-level requirements proposed by the ONS requirements ad hoc committee, certain 
modifications have been proposed to the current ONS design. The proposed modifications are 
tested and validated locally. In order to validate the proposed modification in a real world 
scenario an empirical federated ONS platform is set up 
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This platform will be used as test bed to experiment the changes to ONS and provide 
feedback to the ONS standards committee. 
 
 

Copyright 
 
This work is made available under the terms of the Creative Commons Attribution-ShareAlike 
3.0 license, http://creativecommons.org/licenses/by-sa/3.0/. 

 

 

1. Design Considerations for a F-ONS architecture 
 

The ONS requirements ad hoc committee has furnished a list of high level requirements that 
the F-ONS implementation should take into consideration: No OPR has a privileged position 
over other OPRs. 
1. 1. The proposed F-ONS architecture should be globally acceptable.  
2. Each OPR is responsible for a specific part of the ONS namespace 
3. The proposed architecture should be scalable and support multiple OPRs 
4. There should be co-operation between different OPRs 

 
2. Proposed Modification to the current ONS specification 
 
AFNIC proposed three main modifications to the current ONS specifications [1] which are 
explained in the following subsections. 

 
2.1 ONS Architecture 
 
As per the current architecture, "onsepc.com" is the unique root for all ONS namespace. In 
order to distribute the authority of the ONS namespace, a change in the ONS design 
architecture is proposed. 
 

 
 

Figure: 1. Proposed F-ONS Architecture 

http://creativecommons.org/licenses/by-sa/3.0/
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As per our proposed ONS architecture [Figure: 1], there should be multiple OPRs, each 
managed by a regional (e.g. based on continents) organization. Below the regional OPR, 
there should be zone delegations to either national-level organizations or directly to 
companies within that region. 
 
Initially there could be direct delegations from the OPR zone to company level ONS zones, 
without an intermediate level of hierarchy. Later, countries that choose to manage a national-
level ONS zone would get a delegation from their regional OPR zone and provide ONS zone 
delegation to the companies under it. Our proposed delegation structure is as follows: 
 

 OPR  National ONS Zone  Company ONS Zone 

 In case there is no National ONS Zone, OPR  Company ONS Zone 
 
This proposed design format enables flexibility, wherein companies under a country which is 
not able to manage its own namespace can have delegation directly from their respective 
regional OPR. If there is a national-level delegation for a Country, all the companies 
associated with the GS1 Member Organization (MO) in that Country should get their 
delegations from their national- level zone. 
 
2.2 Query Format 
 
ONS uses the DNS protocol and infrastructure to resolve the information/services about an 
object from its EPC. In order to be used in the DNS, the EPC must be converted to a Fully-
Qualified Domain Name (FQDN).  
 
Conversion from EPC to FQDN follows different steps. Initially, an RFID reader reads the 
objects RFID tag and typically returns the HEX representation of the EPC. This value is then 
converted into binary form. The binary value is then decoded according to EPC specifications 
[3] to extract the decimal values and finally, formatted to return a meaningful representation 
of the EPC called the Uniform Resource Name (URN) representation as follows:  
 

urn:epc:id:sgtin:3102542.000024.46595 
 
The URN can be broken down as in Table: 1  
 

Field Description 

URN Indicates that data is of URN format standard 

epc Indicates that data is of EPC format standard 

id Indicates that data is an EPC identifier 

sgtin Indicates that data is an SGTIN tag 

3102542 The Company prefix 

000024 Object id (or) Item Reference 

46595 Serial Number 
 

Table: 1. EPC URN format explained 
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The company prefix (3102542) can be split into two parts. The first three digits (310) identify 
the country the company is based in and is normally called "GS1 Prefix". The second four 
digits (2542) identify the company in that country. An analogy can be made for GS1 prefixes 
with the telephone codes for each country. For instance, if the first three digits of the 
company prefix are within 300-379, then it is assumed that the company is based in France. 
Similarly for each country (there are countries which are not assigned with GS1 prefixes) a 
three digit value is assigned. A country can have a bunch of values (e.g. France) or a single 
value (e.g. 380 for Bulgaria). The GS1 prefixes range from 000-999. 
 
Since ONS resolution stops at the “class level”, the serial number is ignored and the URN is 
rewritten to form a FQDN “000024.3102542.sgtin.id.onsepc.com.” as per the current ONS 
specifications. The string "onsepc.com" is added by default at the end of the FQDN to 
represent the existing single ONS root. 
 
We suggest revising the FQDN format based on individual digit boundaries as proposed by 
[4] as “4.2.0.0.0.0.2.4.5.2.0.1.3.sgtin.id.<Regional OPR>”. In the F-ONS architecture with 
multiple OPRs instead of "onsepc.com", appropriate OPR name (for e.g. "europeanroot") is 
added at the end of the string when the FQDN is created.  
 
FQDN creation based on individual digit boundary increases flexibility (wherein there is no 
assumption on the length of the sub-prefixes forming the EPC) and server caching 
performance in comparison with the current ONS classification of the FQDN based on 
company prefix and item reference. 
 
 
2.3 Enabling Co-operation between different OPRs 
 
There are multiple scenarios wherein an OPR zone has to be updated with information 
pertaining to its peers. For example, let us assume there are three OPRs as mentioned in 
Figure 1. And let's suppose a GS1 MO "XYZ" is not happy with the European OPR either for 
political or technical reason and opts to be delegated under the American OPR. Both the 
American and European OPR are aware that "XYZ" has modified its root. But the Asian OPR 
is unaware of this modification. In such scenarios, a level of co-operation between the OPRs 
is essential. To enable co-operation between the OPRs, we propose the use of a Common 
Mapping Table (CMT). 
 
 

 
 

Figure: 2. A Sample Common Mapping Table 

The CMT contains an exhaustive list of all the GS1 prefixes ranging from "000" to "999". The 
CMT should be stored in a well known location and accessible only by the OPRs. The 
information in the CMT links a GS1 MO to an OPR. This information could be used only for 
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associating a GS1 prefix to an ONS root (just like knowing that the telephonic code "+33" is 
associated with France) and such information could not be taken advantage for any other 
purpose such as resolution. 
 
With the help of the CMT, a set of DNAME Resource Records (RRs) is added accordingly in 
each OPR zone as illustrated by the example below: 

# A sample data of the American root 
     0.0.3.sgtin.id.americanroot.   IN    DNAME 0.0.3.sgtin.id.europeanroot. 

                          0.9.6.sgtin.id.americanroot.   IN    DNAME 0.9.6.sgtin.id.asianroot. 
 
As per the DNAME RRs shown above a query originating under the American OPR having 
the GS1 prefix “300” (assigned to France) will be automatically redirected to the European 
OPR assuming the French ONS is delegated under the European OPR. Similarly for the 
query having the GS1 prefix “690” (assigned to China) is redirected to the Asian OPR 
assuming Chinese ONS is delegated under the Asian OPR.  
 

3. How the F-ONS test platform functions 
 
In this section we explain an End-to-End scenario where an EPC from a RFID tag is bridged 
with corresponding information in the Internet using the F-ONS network. 
 
Initially, an RFID reader reads the EPC from the RFID tag. The result from the RFID reader is 
a hexadecimal representation of the EPC. An application (local application in Figure: 3) 
developed by AFNIC, as part of the F-ONS implementation converts the EPC into an URI 
format. The application then converts the URI into a FQDN based on individual digit 
boundaries (as per our proposition [subsection 2.2]. At the end of the generated FQDN 
string, appropriate OPR name is concatenated. 

 
Figure: 3. F-ONS Experimental platform framework 

The ONS client queries the DNS infrastructure using the FQDN. The final response for the 
query is a Naming Authority Pointer (NAPTR) RR set. The regular expression of the NAPTR 
RR contains the service (e.g. web service) associated to the EPC. When the OPR queried 
does not have the response under its ONS tree it refers the query (using DNAME RRs 
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created with the help of the CMT) to the concerned OPR which might have a response for 
the query. 
 
Each OPR has a daemon which periodically downloads the CMT. It then compares the 
downloaded CMT with its local copy. If there is a difference in the serial number between the 
local copy and downloaded version of the CMT, the local copy is overwritten by the 
downloaded version. Using the new version of the CMT the daemon automatically rewrites 
the DNAME RRs in the OPR zone file. Thus, each OPR is updated with any changes that 
have occurred in any of the peers.  
 
 

4. Requirement and choices for implementation of the F-ONS 
platform 
 
AFNIC’s implementation plan is based on two phases. In the first phase, all the OPR zones 
and their delegations are hosted on a single physical server with virtual instances for each 
OPR. In the second phase, the platform is distributed in different geographical locations 
(WINGS partners’ site) over the Internet with three of the WINGS partners running each an 
OPR.  
 
In this section, we will first give a brief background on the first phase and based on the initial 
experience, the choices made for the second phase are detailed. 
 
4.1 First Phase 
 
In this phase, all the OPRs and its delegations are hosted on single physical equipment with 
virtual interfaces. This equipment is installed in AFNIC server room. Three virtual machines 
are installed on this single equipment. Each virtual machine runs an ONS server and hosts 
one OPR zone. For instance, "onseu" (Representing the European Continent), "onsas" 
(Representing the Asian Continent) and onsam (Representing the American Continent). 
 
Since there is no namespace designated specifically for testing ONS, the DNS “.test” 
namespace is used.  
 
An ONS client application ("local application" in Figure: 3) developed at AFNIC follows the 
EPC Tag Data Translation standards [3] and Dynamic Delegation Discovery Systems 
(DDDS) (RFC 3401 – RFC 3403), standards to convert the EPC into FQDN format. The 
converted FQDN ends with the target OPR and "test" as shown in the following example: 

 
4.2.0.0.0.0.2.4.5.2.0.1.3.sgtin.id.onseu.test. 

 
The resolver uses the FQDN to query and obtain the NAPTR RRset which contains the 
service/information associated to the identifier in the RFID tag.  
 
Different tests have been run on the platform and validated to check whether the proposed 
modifications to the ONS specifications conform to the design consideration (section 1) as 
proposed by the ONS requirements ad hoc committee. These different tests are detailed here 
briefly: 
 

A. Testing Co-operation between the OPRs 
Since each OPR has information only about the zones delegated under it, there arises a 
possibility where a query hitting one OPR has the authoritative response relating to it in one 
of its peers. This calls for mechanism to enable co-operation at the root level. The different 
methods used to test co-operation are explained here: 
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Let’s take an example, where a user in Europe wants to have information about a Chinese 
product. Since the query originates in Europe, during the conversion process the FQDN will 
be built as follows: 

5.4.0.0.0.1.6.1.4.5.0.9.6.sgtin.id.onseu.test. 
 

For the above query, the DNS resolver initially queries the OPR authoritative for "onseu". To 
redirect the query to "onsas" (since the query is for a Chinese product and assuming China is 
under the Asian root), "onseu" needs to know that the query is targeting the Asian root. With 
the help of GS1 prefix (last three digits "0.9.6" of the query is the Chinese GS1 prefix "690" 
inverted and "." inserted between the digits), "onseu" can identify that the query is under the 
Asian root authority. To map a GS1 prefix to the corresponding root and to append the 
appropriate root service name to the query (in this case: 
sgtin.5.4.0.0.0.1.6.1.4.5.0.9.6.sgtin.id.onsas.test), there needs to be a mechanism possible 
with the existing DNS database. We have tested with two possible methods within the DNS 
which can redirect a query to the appropriate root. 
 
4.2 Redirection using DNAME and  
4.3 Redirection using NAPTR rewrite 
 
Redirection using DNAME: The facility with DNAME record (RFC 2672) is that it can 
delegate an entire portion of the DNS tree under a new name. For example with a DNS 
configuration as below, all the queries that end with "0.9.6.id.onseu.test." will be redirected to 
"0.9.6.id.onsas.test." 
 

0.9.6.sgtin.id.onseu.test.   IN  DNAME 0.9.6.sgtin.id.onsas.test. 
 
The DNAME RRs are generated with the help of the CMT (as explained in sub section 2.3). 
 
Redirection using NAPTR rewrite: In addition to DNAME we also used an alternative 
technique (NAPTR rewrite) for redirecting an incoming query.  
 
The reason we tested NAPTR rewrite is - DNAME redirections will not work in a scenario 
where a GS1 prefix is delegated under more than one OPR such as 
 
       0.9.6.sgtin.id.onseu.test. IN DNAME 0.9.6.sgtin.id.onsam.test. 
       0.9.6.sgtin.id.onseu.test. IN DNAME 0.9.6.sgtin.id.onsas.test. 
 
BIND 9 does not allow the above RRset for DNAME. It throws out an error "multiple RRs of 
singleton type". The NAPTR RR works in the above scenario. When there is number of 
NAPTR RR with the same order and preference for a single query, BIND randomly selects 
one of the NAPTR RR's.  
 
Note: The case defined above should not arise as per our defined architecture. The intent to 
test NAPTR rewrite is if in case a necessity arises. 
 
NAPTR rewrite is performed using NAPTR RRs (RFC 3403), which were originally designed 
to encode a rule set in DNS.  The NAPTR RR contains a rule that a client program could 
exploit to rewrite a string into a domain name. In our use case NAPTR rewrite rules are 
populated in the DNS database using a regular expression as follows:  
 

.0.9.6.sgtin.id.onseu.test.  IN   NAPTR  0   0  "r"   ""   ^urn:epc:id:([a-z]+):([0-9]+).([0-
9]+)$!\\1.\\3.\\2.sgtin.id.onsas.test!" . 
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The above rewrite rule is a regular expression that is populated in the DNS database for an 
ONS type query. As per RFC 3403, "All Rewrite Rules for all Applications must ALWAYS 
apply to the exact same Application Unique String (AUS) that the algorithm started with". In 
our tests, the client application starts with an AUS of form "urn:epc:id:sgtin:6905416.100045". 
The regular expression will be applied on the AUS to rewrite the query to 
"sgtin.5.4.0.0.0.1.6.1.4.5.0.9.6.id.onsas.test". 
 
When comparing DNAME vs NAPTR rewrite method for redirection, the NAPTR rewrite 
method is more complex and prone to errors.  
 
 

B. Testing OPR updates 
As mentioned previously (section 3), there are multiple scenarios where an OPR has to be 
updated with information pertaining to its peers 
 
In order for each ONS root to be updated with modifications occurred in their peer OPR 
zones we propose three methods: Push, Pull and Bilateral updates. For the push and pull 
methods we propose the use of CMT.  
 
At the instance of any update in the OPR zone (for example, addition, removal or 
modification) the information should be transferred to the administrator of the unique global 
CMT.  The administrator will then either remove the GS1 prefix from the CMT or add the GS1 
prefix and associate with an existing/new OPR or modify the existing GS1 prefix association.  
Once the required modification is done the serial number of the CMT is updated accordingly. 
 
In the “pull” method, each OPR downloads this CMT at a scheduled period and compares the 
serial number of the downloaded CMT with the local copy which it already has. In the event 
of the serial number from the downloaded global CMT is greater than the serial number of 
the local copy, the local CMT is rewritten with the global one.  Using the current CMT, a new 
set of DNAME RRs is generated which overwrites already existing DNAME RRs. Thus, each 
OPR is aware of the recent modifications in the federations 
 
In the "Push" method, the CMT is pushed to all the OPRs at a stipulated time. Then each 
OPR performs the same process as explained in the pull method. 
 
In bilateral updates, each OPR has the access identifier of the other OPRs. Whenever there 
is any modification to an OPR it notifies to its peers which in turn updates their zones. There 
is no need for a CMT here. As of now we have tested only the pull method. 
 

C. Testing Adding/Removal of an OPR 
Until now the federation had only three ONS roots (onseu,onsas and onsam). Adding a new 
OPR "onsaf" (African root) is tested. The CMT is updated with African prefixes: 
 
                                                        ; onsaf 
             [..] 

 616:GS1 Kenya :onsaf.test 
                                                        [..] 
 
Delegations for "onsaf" OPR zone is populated manually using NS RRs as follows: 
 

; Delegation to Country - Kenya 
 6.1.6.sgtin.id.onsaf.test.  IN  NS ns1.ke.gs1af.test. 
 [..] 
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To ensure non fragmentation, we propose that there should be a policy that all delegations 
under a root should be populated by NS RRs.  
 
The DNAME RRs (for redirection to other peers) are updated using a script. This script gets 
that input from the CMT. By pull method other OPRs are updated with the latest update 
including African prefixes. Tests have been conducted for redirection towards the newly 
added African root from other root servers as well as querying directly the African root and 
obtaining responses for delegations under it. The deletion of an OPR has also been tested by 
removing the African based RRs from the CMT. 
 

D. Recommendations for the ONS requirements ad hoc committee from observing the 
tests conducted. 

Based on our experiments we identify certain recommendations that may be useful for F-
ONS implementations: 

4.3.1 If there is a country-level delegation under an ONS root, then all the companies 
associated with the GS1 prefix of that country MUST be under the country level 
delegation and not directly under the ONS root. If a company is in a country which has 
not yet set up an ONS domain for the country (for e.g. let us take Malta with GS1 prefix 
535) then a delegation can be done directly under the ONS root for the company with the 
company prefix (1.4.8.4.3.5.3.id).  

4.3.2 All OPRs should agree with a service policy of updating the CMT in the event of a 
modification affecting any the OPR zones. Lack of co-operation may lead to ONS 
resolution failure. 

4.3.3 NAPTR rewrite is operationally complex and should be used only when it is really 
necessary. 

 
AFNIC decided not to export the F-ONS platform developed in the first phase “as it is” to 
WINGS partners for the following reasons: 

 ".test" has been used as the Top-Level Domain (TLD) suffix option for naming all the 
OPRs : that puts a strong constraint on external visibility of the platform (all used 
resolvers must be configured to query ".test" zone before any resolution activity) 

 Virtual machines installation/configuration might be cumbersome before setting up the F-
ONS 

 Quantitative results (such as latency, throughput) obtained from the current platform will 
not mimic the results obtained under the same conditions in an empirical F-ONS 
network. 

 
Based on the experiences from the first phase, the OPRs will be implemented as in the real 
F-ONS network in different locations. 
 
 
4.2 Second Phase 
 
For the WINGS project it has been agreed that AFNIC will reserve the domain names at the 
OPR level. As in the first phase, initially here also there will be three OPRs and one of them 
will be hosted and run by AFNIC. The other two OPRs will be hosted at two different 
locations (one with GREYC and another with Orange Labs) and run by the hosting partners. 
The zones delegated below the OPR level (such as national, company and local ONS level 
delegations) will be hosted by the distinct organizations based on their internal choices. In 
this section a brief idea of how the naming choices at each level will be employed is 
explained: 
 

A.   Naming plan for the OPRs 
AFNIC has registered the following domain names for WINGS OPR zones: 
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 ons-peer.eu (European OPR hosted and managed by AFNIC) 

 ons-peer.asia (Asian OPR hosted by Orange labs) 

 ons-peer.com (American OPR  hosted by GREYC) 
 
 
Note that in order to ease maintenance operation on these three domain names, AFNIC has 
offered to be the administrative and technical contact. This is transparent to the technical 
operations needed for operating OPRs. 
 
The OPR zones are determined by the string "ons-peer.TLD". It is necessary to run 
authoritative domain name servers for the domain being registered. The NS can be located 
anywhere. As mentioned previously, there must be at least two authoritative name servers: 
one master (primary) and one slave (secondary). 
 
 
 

B.  Naming Plan for National-level ONS zones 
 

National-level delegated zones are determined by two strings in the DNS-style.  
 

 The string containing the GS1 prefixes following the conversion from EPC into domain 
names 

 And the string containing the OPR zone.  
 
Assuming that the chosen OPR zone name to "ons-peer.TLD", the national-level zone will be 
named as: 

  Converted GS1prefix. ons-peer.TLD 
 

Example: For GS1 prefix "300" (owned by GS1 France), under the European OPR, is:  
 

"0.0.3.sgtin.id.ons-peer.eu" 
 
Also, these zones MUST be hosted on two authoritative name servers (one primary and one 
secondary) at least, as it is the case for OPR zones. 
 
     C. Naming Plan for Company-level ONS zones 
Company-level delegated zones are determined by two strings in the DNS-style: 
 

 The string containing the Company Prefix following the conversion from EPC into 
domain names (Company Prefix = GS1 prefix + Company Identifier) 

 And the string containing the OPR zone.  
 
For the company prefix there are two scenarios while delegating under the OPR. 
 
Scenario 1: For example, for Company prefix "3001234", "4.3.2.1" ("1234" the company 
identifier is inverted and "." inserted between each digits) is delegated under the French ONS 
(since "300" is owned by GS1 France) national-level zone. 
 
Scenario 2: Where a country does not run its own national level ONS zone and a company 
based in that country runs a company level ONS zone. In that case the company level ONS 
zone is delegated directly under the OPR (e.g. "1.2.3.4.5.6.9.3.5.sgtin.id.ons-peer.eu", where 
9.3.5 is the GS1 prefix and “1.2.3.4.5.6" is the identifier for the company. Both the company 
identifier and GS1 prefix concatenated together is known as the company prefix 
("1.2.3.4.5.6.9.3.5") 
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Hence in the case of company prefix delegation either it will be directly under the OPR or 
under the national-level ONS zone as follows: 
 
                                             Converted CompPrefix.ons-peer.TLD 

Converted CompIdentifier. Converted GS1Prefix.ons-peer.TLD 
 
Also, these zones MUST be hosted on two authoritative name servers at least. 
 
     D.  Addressing Plan 

 Public and routable IPv4 addresses are a MUST for all authoritative ONS servers to 
enable end-to-end testing of the whole F-ONS platform 

 Production IPv6 addresses are a SHOULD for the moment besides IPv4 addresses 
(IPv6-only is not allowed) 

 
 

5. WINGS F-ONS platform Set up 
 
5.1 Sample product reference which is provided as input to the ONS system   
 
* RFID/EPC in the European region - ons-peer.eu (AFNIC) :  
   - EPC1 (GS1 France) : 3074B77F2861B34000000001  
      * => URI: urn:epc:id:sgtin:3006410.100045.1  
      * => FQDN: 5.4.0.0.0.1.0.1.4.6.0.0.3.sgtin.id.ons-peer.eu.  
      * corresponding Service :  http://www.friskpowermint.ch/fr/product/peppermint.html  
 
   - EPC2 (GS1 Malta) : 307546D56400A70000000001  
      * => URI: urn:epc:id:sgtin:5354841.000668.1  
      * => FQDN: 8.6.6.0.0.0.1.4.8.4.5.3.5.sgtin.id.ons-peer.eu.  
      * corresponding Service : http://www.visitmalta.com/main?l=4  
 
* RFID/EPC in the American region - ons-peer.com (GREYC) :  
   - EPC3 (GS1 US) : 30743C8A1656D28000000001  
      * => URI: urn:epc:id:sgtin:0991877.613194.1  
      * => FQDN: 4.9.1.3.1.6.7.7.8.1.9.9.0.sgtin.id.ons-peer.com.  
      * corresponding Service : http://www.coca-cola.com/index.jsp  
 
   - EPC4 (GS1 Mexico) : 3075CA295B8ABFC000000001  
      * => URI: urn:epc:id:sgtin:7506518.928511.1  
      * => FQDN: 1.1.5.8.2.9.8.1.5.6.0.5.7.sgtin.id.ons-peer.com.  
      * corresponding Service : http://www.corona.com 
 
* RFID/EPC in the Asian region - ons-peer.asia (ORANGE) :  
   - EPC5 (GS1 China) : 3075A59993B92A8000000001  
      * => URI: urn:epc:id:sgtin:6907492.976042.1  
      * => FQDN: 2.4.0.6.7.9.2.9.4.7.0.9.6.sgtin.id.ons-peer.asia.  
      * corresponding Service : http://www.tour-beijing.com/datong_tour/  
 
   - EPC6 (GS1 Japan) : 307512D1BF78B0C000000001  
      * => URI: urn:epc:id:sgtin:4502639.910019.1  
      * => FQDN: 9.1.0.0.1.9.9.3.6.2.0.5.4.sgtin.id.ons-peer.asia. 
      * corresponding Service : http://cweb.canon.jp/camera/eosd/index.htm 
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Note that for these products, six GS1 prefixes are concerned :  
 - 300 for GS1 France (FR) - managed by the european region  
 - 535 for GS1 Malta (MT) - managed by the european region  
 - 099 for GS1 US (US) - managed by the american region  
 - 750 for GS1 Mexico (MX) - managed by the american region 
 - 690 for GS1 China (CN) - managed by the asian region  
 - 450 for GS1 Japan (JP) - managed by the asian region 
 
5.2 Configuration tests and basic tests 
 

A.  Zone verification with Zonecheck tool 
All zones are public. Any standard DNS resolver can be used for the ONS resolution. The 
DNS software BIND will be used on this platform (under Linux)  Zonecheck tests are OK for 
all the zones mentioned before.  
 
This tool (http://www.zonecheck.fr) can be installed locally or the tests can be done online, 
click on "Try it now" or http://www.zonecheck.fr/demo. The only mandatory information is the 
zone name (e.g ons-peer.eu, 0.0.3.sgtin.id.ons-peer.eu...). The result must be "SUCCESS" 
(possibly with some warnings). 
 

B.  Basic tests with dig 
The followings tests with the dig command are ok : 
 
*  European ONS Root - EPC1 and EPC2 (AFNIC) : 
$ dig naptr 5.4.0.0.0.1.0.1.4.6.0.0.3.sgtin.id.ons-peer.eu 
$ dig naptr 8.6.6.0.0.0.1.4.8.4.5.3.5.sgtin.id.ons-peer.eu 
 
* American ONS Root - EPC3 and EPC4 (GREYC) : 
$ dig naptr 4.9.1.3.1.6.7.7.8.1.9.9.0.sgtin.id.ons-peer.com 
$ dig naptr 1.1.5.8.2.9.8.1.5.6.0.5.7.sgtin.id.ons-peer.com 
 
* Asian ONS Root - EPC5 and EPC6 (ORANGE) : 
$ dig naptr 2.4.0.6.7.9.2.9.4.7.0.9.6.sgtin.id.ons-peer.asia 
$ dig naptr 9.1.0.0.1.9.9.3.6.2.0.5.4.sgtin.id.ons-peer.asia 
 
Example: a typical correct output looks as : 
$ dig naptr 5.4.0.0.0.1.0.1.4.6.0.0.3.sgtin.id.ons-peer.eu. 
 
; <<>> DiG 9.6-ESV-R1 <<>> naptr 5.4.0.0.0.1.0.1.4.6.0.0.3.sgtin.id.ons-peer.eu. 
;; global options: +cmd 
;; Got answer: 
;; ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 17677 
;; flags: qr rd ra; QUERY: 1, ANSWER: 1, AUTHORITY: 2, ADDITIONAL: 4 
 
;; QUESTION SECTION: 
;5.4.0.0.0.1.0.1.4.6.0.0.3.sgtin.id.ons-peer.eu. IN NAPTR 
 
;; ANSWER SECTION: 
5.4.0.0.0.1.0.1.4.6.0.0.3.sgtin.id.ons-peer.eu. 1 IN \ 
    NAPTR 0 0 "u" "EPC+html" "!^.*$!http://www.friskpowermint.ch[...]!" . 
 
;; AUTHORITY SECTION: 
0.1.4.6.0.0.3.sgtin.id.ons-peer.eu. 1 IN NS ns1.local-ons.rd.nic.fr. 
0.1.4.6.0.0.3.sgtin.id.ons-peer.eu. 1 IN NS ns3.nic.fr. 
[…] 
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C.  End-to-End test with ONS client for each ONS root 
An ONS client have been written (in Python) at AFNIC for the WINGS project. An end to end 
test (from EPC to URL) for each product has been done. The final URL can be loaded in the 
user's default web browser.  
 
* Products in the European region (EPC1 and EPC2) : European root is queried (AFNIC) :  
   $ ./onsclient-demo.py -c 3074B77F2861B34000000001 -p ons-peer.eu  
   $ ./onsclient-demo.py -c 307546D56400A70000000001 -p ons-peer.eu  
 
* Products in the American region (EPC3 and EPC4) : American root is queried (GREYC) :  
   $ ./onsclient-demo.py -c 30743C8A1656D28000000001 -p ons-peer.com 
   $ ./onsclient-demo.py -c 3075CA295B8ABFC000000001 -p ons-peer.com  
 
* Products in the Asian region (EPC5 and EPC6) : Asian root is queried (ORANGE) :  
   $ ./onsclient-demo.py -c 3075A59993B92A8000000001 -p ons-peer.asia  
   $ ./onsclient-demo.py -c 307512D1BF78B0C000000001 -p ons-peer.asia  
 
Example: a typical output looks like this (queried root profile: european root) : 
 
$ ./onsclient-demo.py -c 3074B77F2861B34000000001 -p ons-peer.eu  
Configuration: service=epc+html, ONS Root=ons-peer.eu 
 
> EPC: 0x3074B77F2861B34000000001  
=> URI translation: urn:epc:id:sgtin:3006410.100045  
=> FQDN translation: 5.4.0.0.0.1.0.1.4.6.0.0.3.sgtin.id.ons-peer.eu.  
=> ONS response: NAPTR 0 0 "u" "EPC+html" "!^.*$! \  
                       http://www.friskpowermint.ch/fr/product/peppermint.htm  
=> Service proposed for that product class: \    

             http://www.friskpowermint.ch/fr/product/peppermint.html 
 
Note that the ONS application supports the URN format, for example : 
 
$ ./onsclient-demo.py -c urn:epc:id:sgtin:3006410.100045.1 -p ons-peer.eu  
Configuration : service=epc+html, ONS Root=ons-peer.eu 
 
> URI EPC: urn:epc:id:sgtin:3006410.100045.1  
=> FQDN translation : 5.4.0.0.0.1.0.1.4.6.0.0.3.sgtin.id.ons-peer.eu.  
=> ONS response: NAPTR 0 0 "u" "EPC+html" "!^.*$! \ 
                        http://www.friskpowermint.ch/fr/product/peppermint.htm  
=> Service proposed for that product class: \   
     http://www.friskpowermint.ch/fr/product/peppermint.html 

 
The rest of this document is part of the delivrable 3.1. The ONS platform is ready to be tested 
qualitatively and quantitatively. 
 
 
Note : 
 
Annexe A” contains the sample configuration of OPR zone and its delegations. 
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Annexe A 
 

OPR Configuration file (File Name : “root-ons.conf”) 
 

options { 

    directory "/var/ons"; 

    pid-file "pid/root-ons.pid"; 

    listen-on { XX.XX.XX.XX; }; 

    recursion no; 

}; 

 

controls { 

    inet XX.XX.XX.XX port 953 allow { XX.XX.XX.XX; ::XX; XX.XX.XX.XX; }; 

}; 

 

zone "ons-peer.eu" { 

    type master; 

    file "db.root-ons"; 

    allow-query {any;}; 

    allow-transfer { XX.XX.XX.XX; }; 

}; 

 

Zone file (File Name : db.root-ons) 

; zone file for root-ons 

$TTL 1 

@ IN SOA ns1.root-ons.rd.nic.fr. hostmaster.nic.fr. ( 

    2010042701 ; serial 

    3h  ; refresh 

    1h  ; retry 

    1w  ; expire 

    1 ) ; negative cache 

 

       IN  NS      ns1.root-ons.rd.nic.fr. 

 IN  NS  ns3.nic.fr.        

 

; delegation to France 

0.0.3.sgtin.id IN NS ns1.country-ons.rd.nic.fr. 

; delegation directly to company 

1.4.8.4.5.3.5.sgtin.id IN NS ns1.dlocal-ons.rd.nic.fr. 

 
; redirections (DNAME or NAPTR) 

$include /var/ons/db-redirect.root-ons 

 
 
 
File generated based on the CMT for redirection (File Name : “db-redirect.roo-ons”) 

 

; The list shown below is a sample of the OPR “ons-peer.eu”(Normally the list 

; should contain all the GS1 perfixes from 000 –  999 excluding the prefixes  

; which is delegated under the OPR (for e.g. ons-peer.eu will not have the 
; prefixes for France (i.e. 300 – 379) here. 
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0.0.0.sgtin.id.ons-peer.eu. IN DNAME 0.0.0.sgtin.id.ons-peer.com.  ; GS1 America (000) 
0.9.6.sgtin.id.ons-peer.eu. IN DNAME 0.9.6.sgtin.id.ons-peer.asia. ; GS1 China   (096) 
0.5.4.sgtin.id.ons-peer.eu. IN DNAME 0.5.4.sgtin.id.ons-peer.asia. ; GS1 Japan   (450) 
.. 
.. 

 

 
National Level Configuration file (File Name : “country-ons.conf”) 

 
options { 

    directory "/var/ons"; 

    pid-file "pid/country-ons.pid"; 

    listen-on { XX.XX.XX.XX; }; 

    recursion no; 

}; 

 

controls { 

    inet XX.XX.XX.XX port 953 allow { XX.XX.XX.XX; ::XX; XX.XX.XX.XX; }; 

}; 

 

zone "0.0.3.sgtin.id.ons-peer.eu" { 

    type master; 

    file "db.country-ons"; 

    allow-query {any;}; 

    allow-transfer { XX.XX.XX.XX; }; 

}; 

 

 

 
Zone file (File Name : db.country-ons) 

 
; zone file for country-ons 

$TTL 1 

@ IN SOA ns1.country-ons.rd.nic.fr. hostmaster.nic.fr. ( 

    2010042701 ; serial 

    3h  ; refresh 

    1h  ; retry 

    1w  ; expire 

    1 ) ; negative cache 

 

    IN NS ns1.country-ons.rd.nic.fr. 

       IN NS ns3.nic.fr. 

 

; delegation to a company 

0.1.4.6  IN NS ns1.local-ons.rd.nic.fr. 

 

 

 
Company Level Configuration file (File Name : “local-ons.conf”) 

 
options { 

    directory "/var/ons"; 
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    pid-file "pid/local-ons.pid"; 

    listen-on { XX.XX.XX.XX; }; 

    recursion no; 

}; 

 

controls { 

    inet XX.XX.XX.XX port 953 allow { XX.XX.XX.XX; ::XX; XX.XX.XX.XX; }; 

}; 

 

zone "0.1.4.6.0.0.3.sgtin.id.ons-peer.eu" { 

    type master; 

    file "db.local-ons"; 

    allow-query {any;}; 

    allow-transfer { XX.XX.XX.XX; }; 

}; 

 

 

 
Zone file (File Name : db.local-ons) 

 
; zone file for local-ons 

$TTL 1 

@ IN SOA ns1.local-ons.rd.nic.fr. hostmaster.nic.fr. ( 

    2010042701 ; serial 

    3h  ; refresh 

    1h  ; retry 

    1w  ; expire 

    1 ) ; negative cache 

 

    IN NS ns1.local-ons.rd.nic.fr. 

    IN NS ns3.nic.fr. 

 

; NAPTR for products 

5.4.0.0.0.1   IN NAPTR 1 0 "u"  "EPC+html"  "!^.*$!http://db1.compX.fr!" . 
 
 
 
Direct Company Level Configuration file (File Name : “dlocal-ons.conf”) 

 
options { 

    directory "/var/ons"; 

    pid-file "pid/local-ons.pid"; 

    listen-on { XX.XX.XX.XX; }; 

    recursion no; 

}; 

 

controls { 

    inet XX.XX.XX.XX port 953 allow { XX.XX.XX.XX; ::XX; XX.XX.XX.XX; }; 

}; 

 

zone "1.4.8.4.5.3.5.sgtin.id.ons-peer.eu" { 

    type master; 

    file "db.dlocal-ons"; 

    allow-query {any;}; 
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    allow-transfer { XX.XX.XX.XX; }; 

}; 

 
 
 
Zone file (File Name : db.dlocal-ons) 

 
; zone file for dlocal-ons 

$TTL 1 

@ IN SOA ns1.dlocal-ons.rd.nic.fr. hostmaster.nic.fr. ( 

    2010042701 ; serial 

    3h  ; refresh 

    1h  ; retry 

    1w  ; expire 

    1 ) ; negative cache 

 

    IN NS ns1.dlocal-ons.rd.nic.fr. 

    IN NS ns3.nic.fr. 

 

; NAPTR for products 
8.6.6.0.0.0   IN NAPTR 1 0 "u"  "EPC+html"  "!^.*$!http://db1.directcompX.fr!" .  
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