
WINGS Project Page 1 of 12 WP3 / D3.3 

 

  
 

 
 
 
 
 

 

WINGS Project 
 

Widening Interoperability for Networking Global Supply 

Chains 
 
 

D3.3 Benchmark of tests conducted for DNS based 
and DHT proposal 

 
 

Work Package 3 
Deliverable 3.3 
 February 2012 

 

                           
 

 
 

   
          

 
 

         
The French Research Agency (ANR) supports WINGS in the framework of the program "Future Networks and Services" (VERSO) 

with the reference ANR-09-VERS-015. 



WINGS Project Page 2 of 12 WP3 / D3.3 

 

 

Document Summary 

Document Item Value 

Document title Benchmark of tests conducted for DNS based and DHT 
proposal 

WINGS WP involved WP3 -  Multi-Root ONS : Setting up the Experimental Platform 

WINGS deliverable reference D3.3 

Document version 1.0 

Document status Public deliverable 

Publication date  February 2012 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



WINGS Project Page 3 of 12 WP3 / D3.3 

 

About the WINGS project  
 
WINGS (Widening Interoperability for Networking Global Supply Chains) are 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 ONS Peer Roots (OPR) 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).  
 
For more information on the WINGS project:  

http://www.wings-project.fr 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.wings-project.fr/
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Document reference 
 
This document is the deliverable 3.3 of the WINGS Project.   
It presents the benchmark of the tests conducted by Orange, in collaboration with AFINC, GREYC and 
INRIA within the framework of the Work Package 3 (Multi-root ONS: Setting up the Experimental 
Platform). 
 

Document scope  
 

This document is a benchmark for comparing the performance of two Federated ONS proposals. INRIA 
has led the DHT proposal and AFNIC the DNS-based proposal. The tests are processed on two 
different architectures, one involving INRIA and the other one AFNIC. Both of them are realized with 
GREYC and Orange labs, under the same constants and conditions. 
 
In the first part of the document, we will focus on qualitative tests and in the second part on the 
quantitative tests. 

 
 

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/. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://creativecommons.org/licenses/by-sa/3.0/
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1 Background 
 
When you type www.yahoo.com in your browser, a Domain Name System (DNS) resolver is contacted 
by the browser and it returns that server's IP address. DNS has a cost. It typically takes 20-120 
milliseconds for the DNS to lookup the IP address for a given hostname (according to Yahoo 
Performance Guidelines). The browser can't download anything from this hostname until the DNS 
lookup is completed. 
 
Object Name Service (ONS) provides mapping between the Electronic Product Code (EPC) and the 
information system corresponding to a given object that may be located anywhere in the Internet. 
ONS, at present is designed to use the DNS protocol and infrastructure. The ONS resolution 
(assuming the service required is for a web page corresponding to the EPC) will need the following 
steps: 

 An ONS client application to convert the EPC to a FQDN (hex to URI and then URI to a 
FQDN). For example : 

- RFID/EPC : 0x3074B77F2861B34000000954 => 
- URI translation : urn:epc:id:sgtin:3006410.100045 => 
- FQDN : 5.4.0.0.0.1.0.1.4.6.0.0.3.sgtin.id.ons-peer.eu 

 A DNS resolution is done using the FQDN to obtain the information corresponding to the EPC. 

 The client application on obtaining this information follows all the steps followed by a normal 
web browser to resolve a web page. 

 
The current centralized solution based on a single DNS server lacks scalability and fault tolerance. In 
the context of the WINGS project, two alternative proposals have been made by two partners in order 
to federate the root ONS. The INRIA proposal is a DHT based ONS using a peer to peer network and 
the AFNIC proposal is a DNS based ONS including several cooperative root ONS thanks to a 
Common Mapping Table. 
With the object of appraise the two different solutions; two implementations of each proposal have 
been implemented by the leader partners and tested on a network whose nodes are located in three 
different local networks. The DHT solution has been tested by the GREYC, Orange labs and INRIA. 
The DNS solution has been tested in GREYC, Orange labs and AFNIC. The resperf freeware has 
been used for the quantitative tests by performing multiple requests sequentially to the platform 
through a cache DNS. 
The different test scenarios are detailed respectively in the deliverables 2.1 and 2.2 for the DNS and 
the DHT proposals. 
 
 
 

2   Benchmark datasets 
 
We ran the benchmark using several datasets according different scenarios. Each tester is in charge 
of a location and each location owns its dataset. 
 
The tested data are domain names resulting from an EPC conversion. In the example: 

- FQDN: 5.4.0.0.0.1.0.1.4.6.0.0.3.sgtin.id.ons-peer.eu 
The three final digits (0.0.3) represent the country prefix, here a French prefix. Each dataset provides 
domain names representing its location. For example the domain name above appertains to the 
European location. 

2.1 Local dataset 

A local dataset has been provided by AFNIC for each location. In fact, Orange Labs that manages the 
European location will have a dataset according to its location. This is the dataset that is used to 
perform the first scenario, a test of a location platform. 
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2.2 Global dataset 

The other scenarios are performed with an exhaustive platform, involving all the three location 
platforms. To test this platform, the datasets are tuned according to the solution tested. 
 

3   Benchmark platform  
 
Two different platforms have been installed for each solution. 

3.1 DHT based solution 

The DHT based FONS tests, GREYC, Orange labs and INRIA relies on a location platform. Each 
location platform are hosted on the partner network and linked by the Internet. This solution needs a 
root ONS and a local ONS hosted on each location platform. The root ONS is hosted by GREYC and 
delegates the zone sgtin.id.dht.ons-peer.com. This delegation points to the three peer nodes installed 
in the different location platforms. 
 
The figure 1 illustrates the platform distribution. Each local platform has a different architecture, for 
example Orange labs platform is distributed on two sites, connected over the Internet. On the contrary, 
the GREYC platform is hosted entirely on the GREYC intranet. 
 

3.2 DNS based solution 

To perform the DNS based FONS tests, GREYC, Orange labs and AFNIC relies on a location 
platform. Each location platform are hosted on the partner network and linked by the Internet. This 
solution uses a root ONS, a country ONS and a local ONS hosted on each location platform. 
 
The figure 2 illustrates the platform distribution. 

 
Figure 1 : Peer Root ONS Global architecture 
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Figure 2 : DNS based ONS global architecture 

 
 

4   Benchmark results  
 

4.1 Qualitative Tests 

The qualitative tests are based on the document entitled “Federated ONS (F-ONS) Approved 
Requirements Document” published by GS1 EPCglobal. The table below summaries the 14 
requirements established and their satisfaction degree in the WINGS project. 
 

Table 1 : Qualitative benchmark report 
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1. Neutral Technology 
All ONS roots are at the same hierarchical level and all of them have equal power/control in the 
federation. The next functional tests cases have been verified:  

- Test that a single ONS root cannot disrupt services governed and operated in other nations.                
- All ONS roots can interoperate with each other. 
- No single ONS root can access the resolution information of its peer. 

 
2. Granularity of Federation 

The highest level at which federation can occur shall be at the GS1 Member Organization level 
through the three-digit GS1 MO Prefixes assigned by GS1 Global. 
 

3. Granularity of Identification 
The lowest level at which queries can be made, shall be at minimum one level above the serial 
number in the identifier (FONS is about discovering class-level services only). 
 

4. GS1 MO selection of peer 
GS1 Member Organization shall be responsible for the selection of its peer. 
 

5. Operator credential/service level 
Every peer in the federation shall meet minimum service level requirements for participation in the 
federation. 
 

6. Interconnection/Transparency 
Every peer in the federation shall provide the necessary connections to all other approved peers to 
support a seamless resolution of ONS queries. In the functional tests we have verified that a product 
query originates from a root other than its originating root should be able to resolve its corresponding 
information. 
 

7. Updates 
If any peer level zone is to be updated such as addition, removal, delegations change, etc. All the 
other peer zones in the ONS federation must be notified in a timely fashion prior to the update. 
In the functional test we have verified 4 cases to verify ONS instance migration impact: 

- n+1 in FONS 
- n-1 in FONS 
- GS1 ID move 
- New ONS 

 
8. Identification key carrier agnosticism 

ONS shall be agnostic to the identification key carrier (e.g. bar code label, RFID tag) used to encode 
the identification key. We have verified that the ONS support queries in cases where the separation 
between the company prefix and the object qualifier is not known. 
 

9. Accommodation of non-GS1 identifiers 
The ONS standard should not inhibit future possibilities of collaboration or the inclusion of other 
identification schemas. This requirement may be satisfied in case of a hierarchical identification 
schema. 
 

10. Uniqueness 
An identifier shall be unique within the federation of ONS instances in which it participates. This 
requirement is related to the type of identifier. 
 

11. Security and information integrity 
Architecture and design of the Federated ONS should have provisions against anticipated threats. 
This function is out of perimeter of the WINGS project but could be a part of a new project. 
 

12. Peer transparency 
Federated ONS shall not require updates to the DNS resolver code on the client side when a new 
peer comes online or an existing peer shuts down unless the peer being shut down is the default 
starting point for the client. Existing DNS clients shall be able to query any of the peer ONS roots and 
resolve to a consistent address. 
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13. Transition transparency 

Federated ONS shall continue to support legacy ONS services and clients until a defined sunset date. 
The FONS and current ONS can interoperate with each other, they just have different domain name. 
 

14. Dynamic service definition 
ONS shall support a dynamic service definition model wherein any service may be defined by GS1 
Global, a GS1 Member Organization, an industry group, a member, a service provider, or in fact any 
entity that wishes to publish services based on GS1 identification keys in ONS. The service definitions 
need to support scope definitions at the global and local levels. 
This requirement has not been tested in the WINGS project. 
 

4.2 Quantitative tests 

4.2.1 Test procedure 
The response time performance was measured by sending iteratively queries to the tested platform 
with the resperf freeware. The tested datasets counts 300.000, 600.000 and 1.200.000 queries. 

4.2.2 Scenario n°1 

The Scenario n°1 tests the performance of each solution using a single root ONS. They have been run 
independently on three platforms. The throughput was measured and is shown in the table 2. 
 

Table 2 : Scenario n°1 throughput report 

 
 

 
It is not pertinent to compare directly the results obtained by AFNIC and INRIA due to the different 
underlying architecture. Hopefully, we can use the ratio between the DHT and DNS based test. The 
ratio is one to three for both Orange and GREYC tests. It seems that the DHT based implementation 
is more efficient than the DNS based one with respectively one node and one ONS root. 
Further tests have been run in order to measure the response latency for a single request. These tests 
are made repeatedly with a restrictive dataset of 10 records. The query for ten records were run on 
each platform. The results are shown in table 3. 
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Table 3 : Scenario n°1 latencies report 

 
 

First, we don’t take into account, the aberrant results for the two first records for the DNS platform and 
for the record 3.5.0.9.8.1.1.2.4.4.0.5.7 in the DHT platform. The latency times for the DNS stay around 
4 ms. In the DHT case, it is either 3 ms or 30 ms. It appears that response latency is more constant 
using the DNS. 

4.2.3 Scenario n°2+ 
This section aims to compare the two FONS solutions involving several ONS roots (or nodes). The 
closest tested scenarios are the scenario n°2 of the DNS based solution and the scenario n°3 of the 
DHT based one. They both test the platform with three ONS roots. 
 
The table 3 illustrates the resperf report for the 2 proposals. It shows the throughput of each test 
measured in queries per second. Each test is processed with a dataset that imposed DNAME 
redirections for the DNS based proposal.  
On the contrary, there is no need to change the scenario n°1 dataset for the DHT proposal. Indeed, 
the records repartition in the DHT system distributes the data over randomly nodes. We have also 
tested a dataset that regrouped all the partners’ datasets (line test all). 
 
 

Table 4 : Scenario n°3 throughput report 

 
 
This scenario is fair regarding the two solutions. As DNS filter occurs in the network used by the 
GREYC, we can only use the Orange results for the comparison. Interestingly enough, the ratio 
between the throughputs of the two solutions comes close to 1.  
 
To go further, we have run single tests with a dig command using the option that enabled each 
resolution steps times reporting. The table 5 illustrates these response times. We can see the DNAME 
redirections in the column entitled “DNAME” and the DHT process in the column called GCP. 
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Table 5 : Scenario n°3 step times report 

 
 
As expected, the DHT based proposal resolution takes 2 steps more than the DHT based resolution in 
the DNS system because of the DNAME redirections. These simple tests, the GCP column for the 
DHT solution and the root column for the DNS are highlight. They both show the overhead of 
respectively the use of the DHT and the DNAME redirection. 
 
The overhead is more important for the DHT solution. Recall that this solution uses a prototype 
software that is less efficient than the Bind software implementing the DNS.  
 

5 Conclusion 
In order to conclude, we can note that the qualitative tests were successful for the two solutions. 
However, it is more difficult to draw sounded conclusions from the quantitative tests. Indeed, it is hard 
to obtain reproducible quantitative tests involving sophisticated network architecture.  
Furthermore, we compare a solution using a prototype software and a solution using a stable 
optimized software. 
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