
WINGS Project Page 1 of 31 WP3 / D3.2 

 

  
 

 
 
 
 
 

 

WINGS Project 
 

Widening Interoperability for Networking Global Supply 

Chains 
 
 

D3.2 Report of qualitative and quantitative tests 
conducted for DHT-based proposal 

 
 

Work Package 3 
Deliverable 3.2 
 January 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 31 WP3 / D3.2 

 

Document Summary 

Document Item Value 

Document title Report of qualitative and quantitative tests conducted for DHT-
based proposal 

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

WINGS deliverable reference D3.2 

Document version 1 

Document status Public deliverable 

Publication date  January 2012 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



WINGS Project Page 3 of 31 WP3 / D3.2 

 

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 
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1 Background 
 
The Object Name Service (ONS) provides a lookup service for EPC networks. 
The current centralize solution based in a single DNS server lacks scalability and fault tolerance. A 
kind of distributed hash table (DHT) has been proposed to implement the root ONS service within the 
context of the ANR WINGS project [WINGS]. This system not only alleviates or solves some important 
problems of the DNS management but also inherits the peer to peer features such as single node 
failure tolerance, load balancing and high recoverability. 
 
To implement our solution we have developed a shell application (PRONS) that is going to run on 
each node of the root federation. PRONS is a layered command language interpreter that will control 
all the peer root ONS features. 
 
Instances of PRONS shell act as nodes on the overlay network and implement as well a potential 
point of entry to the root service. Each node in the PRONS deployment holds a portion of the DHT's 
total storage on its local disk, answers put, get, and rm requests for that portion of the DHT's total 
storage, and routes messages to other DHT member nodes. 
 
In order to understand the functionality of the PRONS application we outline the root Object Name 
Service as described in [ONS]. 
The Object Name Service (ONS) [ONS] is a central lookup service used in the EPCglobal network 
[EPC] for retrieving the location of information about a specific Electronic Product Code (EPC). The 
EPC network is designed as a global information system, centralized, in which several local ONS are 
interconnected. 
 
The EPCglobal ONS Root Service to ensure proper operation contains the following information: 
 

 GS1 EPC Subscriber Listing: GS1 Company Prefix(s): a code that identifies the manufacturer 
of objects. 

 Name-server Pointer (Name Server Record): The network address (DNS name or IP address) 
of the Local ONS that fulfills the remainder of the 2 ONS lookup operation for EPCs beginning 
with the specified GS1 Company Prefix. 

 
 

2   Part 1: Qualitative tests report  
 

2.1 Objective 

 
The objective of this part is to validate the Federated ONS platform. 

2.2 Reminders 

 
The DHT multi-root ONS solution defines the way the root nodes operate to store/retrieve the 
information internally but the client interface remains open. To define the client interaction, two 
different scenarios has been considered:  

 The first one is compliant to the current standard ONS but takes advantage from the peer 
features; 

 the second one where ONS root service could be implemented independently from the DNS 
service and protocol, accessing the roots in a more general manner. XML/RPC has been 
implemented to address it.  
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2.3 Operations on nodes 

2.3.1 Setting up a node 

 
In order to run a new node, the “PRONS” application is executed: 

#prons -s 193.49.213.9 -dp 53 -W -z sgtin.id.dht.ons-peer.com. -l Peer1 

where we are defining a node accepting : 

- XML-RPC queries (-W),  

- running a DNS zone called “dht.peer-ons.com" (-z dht.peer-ons.com)  

- attending to DNS queries on port 53 (-dp 53) 

- labeled as “Peer1" (-l Peer1) 

- it is also important to mark here that with the “-s" parameter we have binded the node to the 
local address 193.49.213.9. If not specified, PRONS detects its own address automatically. 
This option is useful on a computer with multiple IP addresses, inside a NA(P)T router or to 
avoid the application using the localhost IP address. 

 

The standard output from the application is: 

"Peer root ONS: Peer1"  

Starting PeerRootONS 20110718  

DHT configuration:  

  hostname:port:     prons2-wings.lille.inria.fr/193.49.213.9:3997  

  transport type:    UDP  

  routing algorithm: Chord  

  routing style:     Iterative  

  directory type:    VolatileMap  

  working directory: .  

A DHT started.  

Web and XML-RPC server: http://prons2-wings.lille.inria.fr:3998/  

ObjectsServer: listening on 53  

ObjectsServer: "sgtin.id.dht.ons-peer.com." running  

Ready.  

 

2.3.2 Joining an existing node 

 
Once a node has already been started, a second PRONS shell with contact address is invoked from 
an another machine: 

#prons -s 193.49.213.6 -dp 53 -W -z sgtin.id.dht.ons-peer.com. -l Peer2 193.49.213.9 

The shell, after showing  a “Ready” status for the node, is waiting for  a new command.  

 

 Another way to join a new node to the federation is first, to run another PRONS instance without a 
bootstrap node as parameter and then, to type in the shell the following command:  

 init 193.49.213.9 

Answer from the application is: 

contact: 193.49.213.9:3997 
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Ready. 

 

In order to check the DHT federation we invoke the “status” command: 

status  

Answer from the application is: 

ID and address: 1be190969c52590838e36e1fddf6e5e14b390fb5:prons3-
wings.lille.inria.fr/193.49.213.6:3997  

Routing table:  

predecessor:  

 87709faa07a08f97325c55ab04323ccf8f1c5901:prons2-wings.lille.inria.fr/193.49.213.9:3997  

successor list: [  

 87709faa07a08f97325c55ab04323ccf8f1c5901:prons2-wings.lille.inria.fr/193.49.213.9:3997  

 1be190969c52590838e36e1fddf6e5e14b390fb5:prons3-wings.lille.inria.fr/193.49.213.6:3997  

]  

finger table: [  

 1: 87709faa07a08f97325c55ab04323ccf8f1c5901:prons2-wings.lille.inria.fr/193.49.213.9:3997  

 160: 1be190969c52590838e36e1fddf6e5e14b390fb5:prons3-wings.lille.inria.fr/193.49.213.6:3997  

]  

We check that the predecessor  and successor list are consitent with the operations performed. 

 

2.3.3 Put and get a value 

 
Type the following command to put a value to DHT: 

put 12345 mylocalons.foo.com. 

Type the following command to get the value we have put: 

get 12345  

We can see the value  “mylocalons.foo.com.” previously put in the DHT: 

key:   8cb2237d0679ca88db6464eac60da96345513964     

value:  mylocalons.foo.com. 10782 

where the number 10782 is the TTL. It is the remaining lifetime of the {12345-mylocalons.foo.com.} 
pair and the key “12345”  has been hashed to “8cb2237d0679ca88db6464eac60da96345513964”. 

 

NOTE: Values finishing by a “.” will be interpreted for the DNS scenario as NS (Name Server) resource 
records. If no point at the end is specified, the value is considered to be an IP address by default (A 
resource record). Please note that this is just an implementation choice that could be modified in a 
future. Several values of different types can be assigned to the same key. 

 

2.4 Client's view 

2.4.1 DNS compliance 

2.4.1.1 Bootstrapping 

For the purpose of integrating the DHT to the rest of the DNS system, the management of a DNS 
domain (sgtin.id.ons-peer.com) is delegated to a federation integrated by the DHT nodes. 
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In the “sgtin.id.ons-peer.com” authoritative server running Bind, we configure the following zone 
delegation: 

sgtin.id.dht.ons-peer.com NS  sgtin.id.dht.ons-peer.com 

sgtin.id.dht.ons-peer.com A  193.49.213.9 

sgtin.id.dht.ons-peer.com A  193.49.213.6 

Balancing effect are provided by this zone delegation. The DNS delivers all IP addresses defined,  the 
first IP address in the list being in a default round robin distribution. 

2.4.1.2 DNS query 

Single ONS root has been split into a federation of peers implementing a DHT. Each node in the 
federation implements a DNS shell so it’s able to answer FQDN queries in the same way that current 
single ONS root does. Those nodes provide valid entry  points to the DHT. The contacted node must 
be able to efficiently retrieve the value (local ONS address) associated with a given key (company 
prefix) from the DHT instead of a local zone file as in the traditional DNS. 

With the “dig” tool we interrogate the DNS system. The “+ trace” option is activated in order to check 
the entire delegation path from the root name servers till the local ons passing through the multi-root 
federation (DHT): 

$ dig 2.2.2.2.2.1.1.1.1.1.1.1.1.sgtin.id.dht.ons-peer.com naptr +trace  

the answer is :  

; <<>> DiG 9.7.1-P2 <<>> 2.2.2.2.2.1.1.1.1.1.1.1.1.sgtin.id.dht.ons-peer.com naptr +trace  

;; global options: +cmd  

.            415041    IN    NS    e.root-servers.net.  

.            415041    IN    NS    b.root-servers.net.  

.            415041    IN    NS    j.root-servers.net.  

.            415041    IN    NS    d.root-servers.net.  

.            415041    IN    NS    l.root-servers.net.  

.            415041    IN    NS    k.root-servers.net.  

.            415041    IN    NS    h.root-servers.net.  

.            415041    IN    NS    c.root-servers.net.  

.            415041    IN    NS    a.root-servers.net.  

.            415041    IN    NS    g.root-servers.net.  

.            415041    IN    NS    i.root-servers.net.  

.            415041    IN    NS    f.root-servers.net.  

.            415041    IN    NS    m.root-servers.net.  

;; Received 512 bytes from 134.206.1.15#53(134.206.1.15) in 1 ms  

com.            172800    IN    NS    a.gtld-servers.net.  

com.            172800    IN    NS    b.gtld-servers.net.  

com.            172800    IN    NS    c.gtld-servers.net.  

com.            172800    IN    NS    d.gtld-servers.net.  

com.            172800    IN    NS    e.gtld-servers.net.  

com.            172800    IN    NS    f.gtld-servers.net.  

com.            172800    IN    NS    g.gtld-servers.net.  

com.            172800    IN    NS    h.gtld-servers.net.  

com.            172800    IN    NS    i.gtld-servers.net.  

com.            172800    IN    NS    j.gtld-servers.net.  
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com.            172800    IN    NS    k.gtld-servers.net.  

com.            172800    IN    NS    l.gtld-servers.net.  

com.            172800    IN    NS    m.gtld-servers.net.  

;; Received 491 bytes from 192.112.36.4#53(g.root-servers.net) in 36 ms  

ons-peer.com.        172800    IN    NS    leonard.certic.unicaen.fr.  

ons-peer.com.        172800    IN    NS    root-ons.iota.greyc.fr.  

;; Received 142 bytes from 192.12.94.30#53(e.gtld-servers.net) in 28 ms  

sgtin.id.dht.ons-peer.com. 100    IN    NS    sgtin.id.dht.ons-peer.com.  

;; Received 115 bytes from 193.55.128.252#53(root-ons.iota.greyc.fr) in 13 ms  

1.1.1.1.1.1.1.sgtin.id.dht.ons-peer.com. 5 IN NS prons.lille.inria.fr.  

;; Received 103 bytes from 193.49.213.9#53(sgtin.id.dht.ons-peer.com) in 51 ms  

2.2.2.2.2.1.1.1.1.1.1.1.1.sgtin.id.dht.ons-peer.com. 1 IN NAPTR    0 0 "u" "epc+html" 
"!^.*$!http://www.sample.foo/products/12345!" .  

2.2.2.2.2.1.1.1.1.1.1.1.1.sgtin.id.dht.ons-peer.com. 1 IN NAPTR    1 0 "u" "epc+html" 
"!^.*$!http://www.another-sample.foo/12345!" ..  

1.1.1.1.1.1.1.sgtin.id.dht.ons-peer.com. 1 IN NS ns.prons.lille.inria.fr.  

;; Received 293 bytes from 193.49.213.8#53(prons.lille.inria.fr) in 1 ms  

 

2.4.2 XML/RPC 

 
Each node also serves as a gateway into the peer root ONS for clients. A gateway accepts RPC 
operations from clients, forwards those messages into the DHT, and forwards the corresponding 
responses to those operations from the DHT to the appropriate client. PRONS accepts queries in an 
XML-RPC protocol on TCP port 3998. The protocol is compatible with Bamboo (http://bamboo-
dht.org/) and OpenDHT (http://www.opendht.org/).  

2.4.2.1 Bootstrapping 

A list of all active Peer Root ONS nodes is provided by a web server. This list is dynamically updated 
to reflect the state of the federation deployment.  Shortest latency for completion RPC is generally 
experienced if the chosen gateway is topologically near to the client on the Internet. A nearby Peer 
Root ONS gateway could found using the script “find-gateway.py” (based on the one provided by 
OpenDHT). 

2.4.2.2 XML/RPC Query 

We reproduce a typical work-flow from the client point of view: 

1. The client identifies the Company Prefix from the EPC of an item as in the DNS case: 

Ex: 1.2.3.4.5 

2. If the client does not know a valid gateway to the peer root ONS, he can access to a list of all 
active Peer Root ONS nodes (downloaded from a web server as an example) and checks it 
closest valid gateway “find-gateway.py”. 

3. Requests the gateway for “get()” XML/RPC operation with the Company Prefix as parameter: 

./get.py 1.2.3.4.5 

4. The gateway answers with a pointer to the corresponding local ONS: 

mylocalons.foo.com.  

5. The client requests the local ONS for the services associated to the EPC. 

6. The local server converts the bit sequence into the pure identity URI Form. 

 

http://bamboo-dht.org/
http://bamboo-dht.org/
http://www.opendht.org/
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The XML/RPC query generated by the,Python script “get.py”: 

 <?xml version="1.0" encoding="ISO-8859-1"?> <methodCall> <methodName>get<methodName> <params> 
<param><value><base64>c9Uau9icuBlvDvtokvlNaPzMLDU=</base64></value></param> 
<param><value><int>1</int></value></param> <param><value><base64></base64></value></param> 
<param><value>XmlRpcTest</value></param> </params> </methodCall> 

 

 And here's the gateway's response: 

 <?xml version="1.0" encoding="ISO-8859-1"> <methodResponse> <params> <param><value><array><data> 
<value><array><data> 
<value><base64>8LhGCeXxLFXdhauo1dm+92gI87Vy5ZABErgZJ7pbtfZ+G9o...</base64></value> 
</data></array></value> 
<value><base64>AAPub+SbJ7AAAAB4c9Uau9icuBlvDvtokvlNaPzMLDW9mjT/gSA...</base64></value> 
</data></array></value></param> </params> </methodResponse> 

 

2.5 Results 

 
The multi-root DHT solution is implemented in the Internet and ready to be tested at the quantitative 
level. 

 

3 Part 2: Quantitative tests 
 
 
This section is intended to define the objectives of the F-ONS quantitative tests, the metrics that will 
be measured, existing tools that are available for measurements and how the measurements could be 
actually done and the obtained results from a DNS perspective. 
 

3.1 Objectives 

 
The objectives of the quantitative tests are: 

 to evaluate the impact of the specific features of the FONS model on ONS clients 

 to test two architectures (DNS and DHT) for F-ONS and perform a comparison with the results 
obtained. Knowing that the DNS architecture was tested in the deliverable 3.1, in this 
deliverable only DHT based architecture and tests will be explained.  

 to identify the mean throughput of the DNS caching server in the identified different scenarios 

 to calculate the latency in the identified scenarios. 
 

3.2 Particularity of ONS vs DNS  

 
 ONS tree is most of the time deeper than the classical DNS tree. For example, most of the 

domain names can be resolved in one hop from the Top Level Domain (TLD) (e.g. afnic.fr). 
Whereas in ONS, according to our proposal the 

 

 The distribution of domain names is different from the distribution of the EPC. In classical 
DNS, a small number of domains are very popular (e.g. google). Even with low TTL values, 
these domains could benefit from caching whereas domain names that are rarely used will not 
benefit from caching even with high TTL values. For the EPC resolution, it could be interesting 
to study the impact of TTL values on reducing the number of hops to obtain an authoritative 
answer.  

 ONS zones typically store large sets of RRs. An entry for one EPC could contain multiple 
NAPTR records. An answer returning all these RRs will almost certainly exceed the capacity 
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of a normal DNS response. It will also be interesting to see how the size of the response 
packet impacts ONS resolution compared to classical DNS resolution.  

 Impact of redirection. In DNS, redirected domains for resolving a query are of lesser 
probability when compared to the same in ONS  

 Impact of RCODE type (such as SERV FAIL, NXDOMAIN).  

 Negative cache on ONS system (CMT synchronization, redirections).  
 
 

The table below tries to list different features that need to be studied. The intention here is to separate 
the features related to ONS and F-ONS from the classical DNS. A separate column "other issues" is 
added for the features that could be tested if time permits. 
 

DNS  ONS  F-ONS  OTHER ISSUES 

DNS 
request/response 
time 

Number of Hops Number of ONS roots Security and privacy 
Issues 

Throughput Larger Resource 
Record (RR) sets 

Redirection influence due to 
DNAME 

Http response time 

Cache hit Distribution of Domain 
names different from 
ONS 

CMT updates  

Cache miss ONS Client Processing 
time 

Impact of RCODE type (such 
as SERV FAIL, NXDOMAIN) 

 

  Impact of negative caching  

 

3.3  Methodologies and tools 

 
Considerable research had been done to measure the Internet. One of them can collect detailed 
information about the transmission of packets on the network including their timing structure and 
contents. It can be done by specialized network measurement hardware or software. Two important 
measurement techniques normally used are:  

 Active Measurements - In this measurement approach, packets are generated by a 
measurement device to probe the Internet and measure its characteristics. Active 
measurements are considered to be intrusive since one need is to send packets into the 
network. But it is the best technique to know the Quality of Service (QoS) of a link because 
one can monitor the effect of the network upon a small flow of packets along its route.  

 Passive Measurements - In comparison to the active measurements, the passive 
measurements do not inject test packets into the network. Traces have to be collected and 
analyzed later.  

 
 

3.3.1 Resperf  

 
There is a tool named “Queryperf” which is designed to test authoritative servers basically and not 
caching servers. The difference between caching and authoritative DNS servers is that caching 
servers may need to work on thousands of queries in parallel to achieve maximum throughput, 
whereas authoritative servers process queries in order and one-at-a-time. Resperf is a tool which 
measures the resolution performance of a caching DNS server. As in the Queryperf, it is advised to 
run Resperf from a system separate from the server to test. The Resperf options are:  
 

resperf [ -d datafile ] [ -s server_addr ] [ -p port ] [ -b bufsize ] [ -f family ] [ -e ] [ -D ] [ -y 
name:secret ] [ -A ] [ -h ] [ -i interval ] [ -m max_qps ] [ -P plot_data_file ] [ -r 
rampup_time ] [ -L max_loss ]  
 
-e enable EDNS 0  
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-D set the DNSSEC OK bit (implies EDNS)                         
-A reports command line arguements  
-h print this usage  

 
A basic test using Resperf is as follows  
 

        resperf -s server-to-test -d file-containing-the-queries  

 
Resperf works by sending DNS queries at a controlled, steadily increasing rate. By default, Resperf 
will send traffic for 60 seconds, linearly increasing the amount of traffic from zero to 100,000 queries 
per second. During the test, Resperf listens for responses from the server and keeps track of 
response rates, failure rates, and latencies. It will also continue listening for responses for an 
additional 40 seconds after it has stopped sending traffic, so that there is time for the server to 
respond to the last queries sent.  
 

3.4 Definition of the metrics to be measured 

 
The following table represents the metrics that will be  measured. 

Metric Name Metric Parameter Metric Unit Conditions 

 
Throughput 

At the DNS caching server. 
Send the naptr queries 

QPS (Number of 
queries per second) 

Stressing DNS caching 
server.  

 
Latency 

Send the naptr queries  DNS caching 
server  

microseconds Stressing DNS caching 
server.  

 
 

3.5 Tests Scenarios 

 

3.5.1 Scenario N°1:  DHT local test with one P2P node 

 
This scenario will be played independently by each partner on its own PRONS site. That is to say on 
Orange, Inria and Greyc sites.  
 
Each partner will play this scenario locally for the purpose to have an order of value of the best 
possible performances on each local network and resources.  
 
This scenario is consisting on valid requests performed through the GREYC DNS ons-peer.com and 
relying on the DNS records to reach the PRONS nodes. This is done by using a zone delegation with 
a Name Server Record (NS Resource Record). In this scenario, we’ll have 3 zones delegation towards 
Orange prons, Inria prons (Lip6) and Greyc prons.  
 
 
Each local PRONS node is defined with a specific domain:  

o for the Orange node : sgtin.id.orange.ons-peer.com  
o for the Inria node :      sgtin.id.inria.ons-peer.com  
o for the Greyc node :   sgtin.id.greyc.ons-peer.com  

 
Each local node is running on its own machine (Cf. Partner’s Platform in Appendix D) and is 
provisioned with Global Company Prefix (GCP) coming from the partner direct local-ons. 
 
Requests (Cf. Appendix A for an example of a query) will be sent from Resperf tool to a local caching 
DNS server. 
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3.5.2 Scenario N°2: DHT test with 3 P2P nodes on 3 different sites (without 
country delegation) 

 
For this scenario, the sites of the three partners are involved.  
 
This scenario is consisting on valid requests performed through the Greyc DNS ons-peer.com and 
relying on the DNS records to reach the P2P nodes. This is done by using a zone delegation with a 
Name Server Record (NS Resource Record). We must note that in this scenario, we’ll have 2 zones 
delegation towards Orange prons and Greyc prons. 
 
Each partner creates a PRONS node on the same DHT with the same domain name : 
sgtin.id.dht.ons-peer.com. Thus, every node is running on its own machine but is visible by the other 
nodes. 
 
Next, the P2P nodes are provisioned with Global Company Prefix (GCP) coming from all partners’ 
direct local-ons.  
 
As it is depicted in the figure n°1 below, Requests will be sent from Resperf tool to a local caching 
DNS server. At first, the Greyc DNS replies by sending the IP address of a prons. Then, the DHT finds 
the P2P node responsible for the queried GCP. After, the appropriate node sends the address of the 
local ONS to the DNS cache. Finally, the DNS cache queries the local Ons to find the NAPTR of the 
product.  
 
 

 
 
 

Figure 1 : Query process in the DHT scenario 
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3.5.3 Test architecture and different test configurations 

 
The  partner’s site (Orange, Inria, Lip6 and GREYC)  have 1 DNS configured and implemented which 
is ons-peer.com. Below this DNS, there are zone delegations to the P2P input nodes.   
 
 The delegation structure is as follows:  
Greyc DNS  DHT P2P Node  Company ONS Zone (also referred to as local ONS zone)  

 
 

 
 
 

Figure 2 : Global architecture of the F-ONS DHT based platform.  
 
 
For detailed information on the test architectureof each partner, please refer to Appendix D.  
 
 

3.6 Calculating the throughput at the caching server 

 
The tests were conducted by each of the partners: Inria, Greyc and Orange Labs. Each partner has 
tested the 2 scenarios on his own platform based on one DNS Cache Server, one DNS Authoritative 
Server (the GREYC DNS) and one machine for the P2P Node. 
 
The tests were made mainly: 
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 with different input files  
o test a : 300.000 queries (CF. Appendix A for an example of a query) 
o test b : 600.000 queries  
o test c : 1.200.000 queries 
o test all : input file merging 289.000 queries from the 3 partners. 
 

 with and without cache on the DNS Cache Server 
o without cache means a max-cache-size=2MB, max-cache-ttl=1s and a max-

ncache-ttl=1s 
o with cache : max-cache-size=8MB, max-cache-ttl=600s and a max-ncache-

ttl=600s 
 

 

 using  the Resperf tool.  
 
 
To do the tests, each partner has its own data input source files which were generated automatically 
for a given OPR (respectively for .orange, .inria, .greyc, .dht). The generated files contain mixed 
queries about products which are distributed under the local levels for a given OPR. 
 
Resperf was launched with the input files during 60 seconds 
 
 

3.6.1 Scenario N°1: DHT local test with one P2P node 

 
 

Orange results: 
 

 
 
 
The Resperf tool (as per its properties) increases linearly the amount of traffic from zero to a maximum 
within the stipulated test run time i.e. 60 seconds and it waits for another 40 without sending any more 
queries but waiting for the response for the queries already sent. 
  
The “queries sent column” has only 74456 queries sent even though the “Test a” has 300000 queries 
as input. The reason is for the “resperf” tool a successful test is completed when the query rate 
exceeds the server’s (DNS caching server) capacity. Then, the queries sent starts to be dropped 
causing Resperf either to stop or decrease the rate of the query sent. Hence, within the stipulated run 
time of 60 seconds Resperf sends only 74456 queries sent even though the “Test a” has 300000 
queries as input.  
 
Queries completed – is the number of queries that has been resolved and “queries lost” is the number 
of outstanding queries. 
 
Maximum throughput – is the number of queries that the caching DNS server is capable of processing 
per second. 
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As we can see, the lost % seems not to be correlate with the queries lost data. Actually the field 
describing the loss is “Lost at that point” by resperf. To be more clear loss percentage at max 
throughput during each calculation interval. By default the calculation interval is at 0.5%. Actually this 
particular result does not provided any inference. Hence for all the tests the lost% value could be 
ignored. 
 
The observation from this tests is that the caching server is capable of handling around 17000 queries 
per second irrespective of the input for the Resperf (such as 300000, 600000 and 1200000). All these 
tests are done with a minimum cache as specified earlier and after each test the cache is flushed out. 
 
For this scenario, the Orange PRONS is unique and it runs on a virtual machine located in Sophia-
Antipolis (cf. Orange Platform in Appendix D). Its domain name is: sgtin.id.orange.ons-peer.com. 
This prons node is provisioned with GCP coming from the Orange direct local-ons (Japan and China). 
 
The throughput is around 17000 qps which is a high number comparing to other partners results and 
to FONS-DNS based results. Some reasons for these results could be that: 

o The 2 hosting machines for the Orange prons node and the cache DNS  are located in the 
same place. 

o The virtual machine of the P2P node  is dedicated to our tests and none than our 
application is using that machine.  

o Requesting an OPR based on a DHT table might be faster than an OPR based on a DNS 
structure. 

 
 
 
 

 
Greyc results: 
 

 
 
 
For this scenario, the GREYC prons is unique and it runs on a virtual machine located in the GREYC 
laboratory. Its domain name is: sgtin.id.greyc.ons-peer.com. This prons node is provisioned with 
GCP coming from the GREYC direct local-ons (Mexico). 
 
The general throughput is around 5000 qps. This is higher than the DNS-based tests results but that 
can be explained by the machine where the Resperf was installed during the tests. In fact, the 
machine that was used for the DNS based tests has changed and the new one is more efficient.  
 
Otherwise, the architecture is composed of: 

o a local ONS provided by the CERTIC, an organisation in the University network 
(CRISI) but not in the same intra-network. 

o two virtual machines on the same physical machine, providing the DNS cache and 
PRONS node. 

o a laptop, handling the Resperf and latency tests. 
o a physical machine, providing a Root DNS for all partners. 
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As we can see in the results, even though the throughput is higher with cache than without and the 
number of lost packets is lower, the differences are insignificants. As we can see in the others 
partners’ results, they have noticed opposite results. 

 
 
Inria results: 
 

 
 
We can see that cleaning the cache has no much impact on the results so the number of company 
prefixes in not that big (50) in comparison to the number of requests, so the cache is quickly 
actualized. 
 
More detailed tests should be done to identify not only the arrival of an answer for a request but also 
the information contained in that answer in order to discriminate "FAIL" results.  
 
Here, we are considering the ONS service on its totality so it’s really difficult to discern where the 
bottleneck of the system is. Tests on the new root federation before integration could be interesting in 
order to compare to the standard DNS resolution. 
 
Nevertheless, we should always keep in mind that the solution provided by the PRONS application 
has been deployed focusing on functionally (showing the viability of a new architecture) over 
performance (quantitative tests). 
 

3.6.2 Global conclusion for scenario 1 

 
 
Below, the different throughputs obtained by the partners: 
 

Throughput QPS (number of queries per 
second completed on the cache server) 

With cache Without cache 

GREYC  5300 4900 

INRIA 4900 5300 

ORANGE (Sophia) 17000 17900 

 
 
As we can see, there is:  
 

 a throughput variation due mostly to the different architectures: 
 

o Low throughput for the Greyc despite using its DNS 
 
o Global lower throughput for the Greyc and Inria sites mostly due to lower server power 

and lesser network speed and availability. 
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o Better performance  for Orange Sophia (average 17000qps) because servers are co-

located, and the P2P node is a powerful dedicated server for our tests 
 

  no impact on the results with or without cache :  
 
 

3.6.3 Scenario N°2: DHT test with 3 P2P nodes on 3 different sites (without 
country delegation) 

 
In this scenario, the DHT contains 3 P2P nodes dispatched on the 3 partners’ machines. 
 
After provisioning the 3 prons, the calculated keys associated to the GCP are dispatched like this : 

o Inria  node:  230 keys 
o Orange node:  60 keys 
o Greyc node:  10 keys 

 
We launched Resperf with an additional input file containing all the queries of the 3 partners.   
 
 

Orange results: 
 

 
 
 
 

Greyc results: 
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Inria results: 
 

 
 
 
 

3.6.4 Global conclusion for scenario 2 

 
 

 
 
 
Great throughput variation due to different reasons:  
 

o Tests “a”, “b”,”c” give a better throughput than Test “all”. One reason is that Test “all” 
queries different local ons dispatched on the 3 parters’ site whereas Tests “a”, “b”, “c” 
query the same local ons. 
 

o As for scenario 1, Orange has better results than GreyC and  Inria. 
 

o Throughput is equivalent for Orange in scenario 1 and 2 for the Tests a,b,c. 
 

o Inria has better throughput in Tests a,b,c because local ons and cache server are on 
the same localisation. 

 
o Inria has better performance for Tests a,b,c than in scenario1, probably due to the fact 

that the zone delegation from GreyC DNS to Inria had poor performance. 
 

o Another important issue is the repartition of keys in the different prons due to the DHT 
Chord algoritm : 75% on Inria Prons, 20% on Orange Prons and 5% on GreyC Prons. 
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3.7 Calculating the response latencies  

 
These measurements are done using the “drill tool”. We have used a modified version of drill ( an 
open source tool for DNS measurements),  The objective of these measurements is to calculate the 
total time delay between the sent queries and the obtained responses. 
The drill modified version gives results in microseconds instead of milliseconds. 
 
A home made bash script was used to execute drill requests from an input file containing the list of 
EPC code to be requested (Site-list file). A second input file contains the list of DNS servers where 
the previews requests have to be sent (DNS-list). 
 
 

3.7.1 Latency test for scenario N°1: DHT local test with one P2P node 

 
 
 A basic test to use drill is as follows:  
 

drill             @DNSIP                            Site 
 
For example: 
drill             @161.105.138.66                 3.5.0.9.8.1.1.2.4.4.0.5.7.sgtin.id.greyc.ons-peer.com naptr 

 
Where: 

- 161.105.138.66 is the IP address of the requested DNS   
- 3.5.0.9.8.1.1.2.4.4.0.5.7.sgtin.id.greyc.ons-peer.com is the EPC code   
- naptr is the type of record we are looking for. 

 
 
The result of this command as showed in the tables below contains: 
 

o Status of the response: NOERROR, SERVFAIL or NXDOMAIN 
o Number of the successful responses  
o Delay of response ( Latency) in microseconds 

 
 
For this test, the input Site-list file (Cf. Appendix B) contains thirty mixed queries about products 
which are distributed under the local ONS for a given OPR (.orange, .inria, .greyc). 
 
The testing script generates a report with the 3 performance indicators: status of response, number of 
successful responses and delay of response (i.e. time required to receive the response). 
 
 
The following tables show the result of some queries:  
 

o The first column contains the domain queries 
o The second column contains the results of the local cache server 
o The third column contains the results of Orange-Sophia DNS Cache Server  
o The fourth column contains the results of Greyc DNS Cache Server 

 
 

Orange results: 
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The above Orange results show that the latency of the first query for a specific domain is a little bit 
longer than the others. This is true for both DNS cache (Orange-Sophia and the Greyc).  
 
One reason might be that for the first query the cache of servers is empty.  
 
If we compare the 3 tables of results for each partner, we can see that a lot of latencies are less than 
0. 1 second. 
 
However, we can also observe that some results are very high, near 1, 2 or even 9 seconds.  
 
 

Greyc results: 
 

 
 
We can see that the GREYC DNS cache has the lowest latencies. That can be explained by its 
presence on the same network of the DNS root where the zones (id.sgtin.greyc.ons-peer.com ...) are 
declared. 
 

Inria results: 
 

 
 
We can see that latency results are similar for each request although different DNS servers have been 
interrogated. 
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An explanation could be the use of the "+trace" option to enable tracing of the delegation path from the 
root name servers for the product being looked up. This way the DNS client makes iterative queries to 
resolve the name being looked up (avoiding skipping servers in resolution because of the cache 
usage). 
 
It follows referrals from the root servers showing the answer from each server that was used to resolve 
the lookup. The main point is that the server given as parameter is only used for the first resolution 
(which will introduce a relative constant delay) and the rests of the iterative process is performed by 
the same client machine.  
 
In order to show the outcome of our evaluation steered towards measuring the latency penalty due to 
the use of the PRONS federation, it could be interesting to study the delay for the answer from each 
server that was used to resolve the lookups in comparison to the one obtained from the root 
federation. 
 

3.7.2 Global conclusion for scenario 1 

 
We compute the average latencies and we conclude that these values are in the same range for all 
partners  
 

o Average range is from 38ms and 125 ms. 
o But with a few erratic very high latency superior to 1second. 
o The first request is longer than the others because the address of the prons is not yet 

in the DNS cache. 
 

3.7.3 Latency test for scenario N°2: DHT test with 3 P2P nodes on 3 different 
sites (without country delegation) 

 

In this scenario, we launch the input file after modifying the domain queries: we put “.dht” 
domain instead of “.orange”, “.greyc” and “.inria”. 
 
 
Orange results: 

 

 
 
 

Greyc  results: 
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 Inria results: 
 

 
 
 

3.7.4 Global conclusion for scenario 2 

 
 Like scenario1, we compute the average latencies and we see that these values are in a larger range 

than in scenario 1 : 
 

o Average range is from 295ms to 2412ms 
o Tests made with the « +trace » option (avoiding caching) show a stable latency of the 

DHT(a few hundreds of miliseconds)  to compare with ons local requests latency 
about ten times less (Cf. results of dig +trace) 

 
 
 

3.8  Dig +trace 

 
In order to show the outcome of our evaluation steered towards measuring the latency penalty due to 
the use of PRONS, DNS requests have been performed enabling the tracing (dig +trace) of the 
delegation path from the root name servers for the EPC being looked up until the NAPTR record 
stored in the corresponding local ONS. 
 
Listed responses show the result (Cf. Appendix E) of iterative queries made to resolve the EPC being 
looked up. They follow referrals from the DNS root servers till the local ONS, passing by the ONS root 
federation.  
 
Hereunder, a summary of the  time passed in milliseconds to reach each domain  for the same 
request : dig 0.2.3.4.7.1.5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com naptr +trace 
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The delay for the answer from each server that was used to resolve the lookups is displayed. Note 
that the DNS responses get similar latency to reach one station. 
 
We can observe a lightly bigger latency for the response coming from the multi-root federation (ie. 
X.X.X.X.X.X.sgtin.id.dht.ons-peer.com) which potentially goes through several stations in a 
transparent way to the DNS resolution system, but remains reasonable considering that several 
stations are reached.  
 
More tests should be deployed in order to determine the influence of the geography dispersion of root 
nodes over latency and how the system could profit of the DNS caching services and its own DHT 
caching and churn tolerance improvement techniques as replication that have not been taken into 
consideration in this first approach. 
 
It is also interesting to note how the zone delegation allows to distribute the load of maintaining one 
large DNS database among multiple servers to improve object name resolution performance and fault 
tolerance.  
 
In this case the load-balancing effect is under the control of BIND (see rrset-order 'named.conf' 
statement) running the parent zone. The DNS delivers all the IP addresses defined (DHT nodes), the 
first IP address in the list will be in a default round robin (Greyc's node IP address  and Orange's node 
IP address).  
 
Zone delegation must be done to DHT giving at least one peer root node acting as a gateway to the 
DHT. In this case, we have given two of the three node's IP addresses (Orange's and Greyc's) so both 
are potential points of entry to the DHT. 
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4 Annexes 
 

Appendix A: Input queries file for throughput measurement of scenario 1 

 
Below, an extract of queries from  the Orange input test file: 

 
6.5.7.5.4.1.7.3.9.8.5.9.6.sgtin.id.orange.ons-peer.com naptr 
7.5.7.5.4.1.7.3.9.8.5.9.6.sgtin.id.orange.ons-peer.com naptr 
4.5.7.5.4.1.7.3.9.8.5.9.6.sgtin.id.orange.ons-peer.com naptr 
5.5.7.5.4.1.7.3.9.8.5.9.6.sgtin.id.orange.ons-peer.com naptr 
2.5.7.5.4.1.7.3.9.8.5.9.6.sgtin.id.orange.ons-peer.com naptr 
3.5.7.5.4.1.7.3.9.8.5.9.6.sgtin.id.orange.ons-peer.com naptr 
9.1.6.5.4.1.7.3.9.8.5.9.6.sgtin.id.orange.ons-peer.com naptr 
8.1.6.5.4.1.7.3.9.8.5.9.6.sgtin.id.orange.ons-peer.com naptr 
7.1.6.5.4.1.7.3.9.8.5.9.6.sgtin.id.orange.ons-peer.com naptr 
6.1.6.5.4.1.7.3.9.8.5.9.6.sgtin.id.orange.ons-peer.com naptr 
5.1.6.5.4.1.7.3.9.8.5.9.6.sgtin.id.orange.ons-peer.com naptr 
8.5.2.5.4.1.7.3.9.8.5.9.6.sgtin.id.orange.ons-peer.com naptr 

 
 

Appendix B: Input test file for latency measurement of scenario 1 

  
For latency tests, we need 3 files to launch the drill script: 
DNS-list: it contains the DNS names to measure: local cache, Greyc DNS and Orange-Sophia DNS  
DNSIP-list: it contains the DNS IP corresponding to DNS names 
SITE-list: it contains some queries to be tested. Here, an extract from this file:  
 

2.4.3.1.0.1.9.9.2.4.1.5.4.sgtin.id.orange.ons-peer.com  
5.4.3.1.0.1.9.9.2.4.1.5.4.sgtin.id.orange.ons-peer.com  
4.4.3.1.0.1.9.9.2.4.1.5.4.sgtin.id.orange.ons-peer.com  
1.5.0.9.8.1.1.2.4.4.0.5.7.sgtin.id.greyc.ons-peer.com 
0.5.0.9.8.1.1.2.4.4.0.5.7.sgtin.id.greyc.ons-peer.com 
3.5.0.9.8.1.1.2.4.4.0.5.7.sgtin.id.greyc.ons-peer.com 
6.7.7.6.4.1.8.7.5.2.5.3.5.sgtin.id.inria.ons-peer.com  
6.9.6.6.4.1.8.7.5.2.5.3.5.sgtin.id.inria.ons-peer.com  
7.6.7.6.4.1.8.7.5.2.5.3.5.sgtin.id.inria.ons-peer.com 

 
 

Appendix C: Input files with latency measurement of scenario 3 

 
For latency tests, we need some files for performing script: 
 
DNS-list: it contains the DNS names to measure: local cache, Greyc DNS and Orange-Sophia DNS  
DNSIP-list: it contains the DNS IP corresponding to DNS names 
SITE-list: it contains some queries to be tested. Here, an extract from this file:  
 

2.4.3.1.0.1.9.9.2.4.1.5.4.sgtin.id.dht.ons-peer.com  
5.4.3.1.0.1.9.9.2.4.1.5.4.sgtin.id.dht.ons-peer.com  
4.4.3.1.0.1.9.9.2.4.1.5.4.sgtin.id.dht.ons-peer.com  
1.5.0.9.8.1.1.2.4.4.0.5.7.sgtin.id.dht.ons-peer.com 
0.5.0.9.8.1.1.2.4.4.0.5.7.sgtin.id.dht.ons-peer.com 
3.5.0.9.8.1.1.2.4.4.0.5.7.sgtin.id.dht.ons-peer.com 
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6.7.7.6.4.1.8.7.5.2.5.3.5.sgtin.id.dht.ons-peer.com  
6.9.6.6.4.1.8.7.5.2.5.3.5.sgtin.id.dht.ons-peer.com  
7.6.7.6.4.1.8.7.5.2.5.3.5.sgtin.id.dht.ons-peer.com 

 
 

Appendix D: partner’s platforms 

 
 
 
Orange Sophia Platform 
 
 
 

 
 
 

Figure 3 : Orange Sophia platform 
 
 
 
 
 
Greyc Platform  

 
 

Figure 4 : Greyc platform 
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Inria Platform 

 
 

Figure 5 : Inria platform 
 
 

Appendix E: Inria result : dig +trace  

 
dig 0.2.3.4.7.1.5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com naptr +trace 
 
; <<>> DiG 9.7.1-P2 <<>> 0.2.3.4.7.1.5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com naptr +trace 
;; global options: +cmd 
.            415041    IN    NS    e.root-servers.net. 
.            415041    IN    NS    b.root-servers.net. 
.            415041    IN    NS    j.root-servers.net. 
.            415041    IN    NS    d.root-servers.net. 
.            415041    IN    NS    l.root-servers.net. 
.            415041    IN    NS    k.root-servers.net. 
.            415041    IN    NS    h.root-servers.net. 
.            415041    IN    NS    c.root-servers.net. 
.            415041    IN    NS    a.root-servers.net. 
.            415041    IN    NS    g.root-servers.net. 
.            415041    IN    NS    i.root-servers.net. 
.            415041    IN    NS    f.root-servers.net. 
.            415041    IN    NS    m.root-servers.net. 
;; Received 512 bytes from 134.206.1.15#53(134.206.1.15) in 1 ms 
 
com.            172800    IN    NS    a.gtld-servers.net. 
com.            172800    IN    NS    b.gtld-servers.net. 
com.            172800    IN    NS    c.gtld-servers.net. 



WINGS Project Page 29 of 31 WP3 / D3.2 

 

com.            172800    IN    NS    d.gtld-servers.net. 
com.            172800    IN    NS    e.gtld-servers.net. 
com.            172800    IN    NS    f.gtld-servers.net. 
com.            172800    IN    NS    g.gtld-servers.net. 
com.            172800    IN    NS    h.gtld-servers.net. 
com.            172800    IN    NS    i.gtld-servers.net. 
com.            172800    IN    NS    j.gtld-servers.net. 
com.            172800    IN    NS    k.gtld-servers.net. 
com.            172800    IN    NS    l.gtld-servers.net. 
com.            172800    IN    NS    m.gtld-servers.net. 
;; Received 501 bytes from 193.0.14.129#53(k.root-servers.net) in 18 ms 
 
ons-peer.com.        172800    IN    NS    leonard.certic.unicaen.fr. 
ons-peer.com.        172800    IN    NS    root-ons.iota.greyc.fr. 
;; Received 142 bytes from 192.12.94.30#53(e.gtld-servers.net) in 10 ms 
 
sgtin.id.dht.ons-peer.com. 100    IN    NS    sgtin.id.dht.ons-peer.com. 
;; Received 115 bytes from 193.55.128.252#53(root-ons.iota.greyc.fr) in 9 ms 
 
5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com. 5 IN NS prons.lille.inria.fr. 

;; Received 103 bytes from 161.105.138.115#53(sgtin.id.dht.ons-peer.com) in 460 ms   ORANGE 
 
0.2.3.4.7.1.5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com. 1 IN NAPTR    0 0 "u" "epc+html" 
"!^.*$!http://www.ukvrgbzt.org/ons-products/5352565.174320.100!" . 
0.2.3.4.7.1.5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com. 1 IN NAPTR    1 0 "u" "epc+html" 
"!^.*$!http://www.xqwgriscrz.org/ons-products/5352565.174320.100!" . 
0.2.3.4.7.1.5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com. 1 IN NAPTR    2 0 "u" "epc+html" 
"!^.*$!http://www.feqevuynv.org/ons-products/5352565.174320.100!" . 
5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com. 1 IN NS wings-dlocal-ons.rd.nic.fr. 
;; Received 385 bytes from 193.49.213.8#53(prons.lille.inria.fr) in 1 ms 
 
 
 
 
 
dig 0.2.3.4.7.1.5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com naptr +trace 
 
; <<>> DiG 9.7.1-P2 <<>> 0.2.3.4.7.1.5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com naptr +trace 
;; global options: +cmd 
.            415028    IN    NS    e.root-servers.net. 
.            415028    IN    NS    a.root-servers.net. 
.            415028    IN    NS    i.root-servers.net. 
.            415028    IN    NS    c.root-servers.net. 
.            415028    IN    NS    m.root-servers.net. 
.            415028    IN    NS    h.root-servers.net. 
.            415028    IN    NS    j.root-servers.net. 
.            415028    IN    NS    b.root-servers.net. 
.            415028    IN    NS    f.root-servers.net. 
.            415028    IN    NS    g.root-servers.net. 
.            415028    IN    NS    k.root-servers.net. 
.            415028    IN    NS    l.root-servers.net. 
.            415028    IN    NS    d.root-servers.net. 
;; Received 512 bytes from 134.206.1.15#53(134.206.1.15) in 1 ms 
 
com.            172800    IN    NS    j.gtld-servers.net. 
com.            172800    IN    NS    k.gtld-servers.net. 
com.            172800    IN    NS    g.gtld-servers.net. 
com.            172800    IN    NS    h.gtld-servers.net. 
com.            172800    IN    NS    e.gtld-servers.net. 
com.            172800    IN    NS    b.gtld-servers.net. 

http://www.ukvrgbzt.org/ons-products/5352565.174320.100
http://www.xqwgriscrz.org/ons-products/5352565.174320.100
http://www.feqevuynv.org/ons-products/5352565.174320.100


WINGS Project Page 30 of 31 WP3 / D3.2 

 

com.            172800    IN    NS    i.gtld-servers.net. 
com.            172800    IN    NS    l.gtld-servers.net. 
com.            172800    IN    NS    c.gtld-servers.net. 
com.            172800    IN    NS    f.gtld-servers.net. 
com.            172800    IN    NS    d.gtld-servers.net. 
com.            172800    IN    NS    m.gtld-servers.net. 
com.            172800    IN    NS    a.gtld-servers.net. 
;; Received 509 bytes from 192.203.230.10#53(e.root-servers.net) in 211 ms 
 
ons-peer.com.        172800    IN    NS    leonard.certic.unicaen.fr. 
ons-peer.com.        172800    IN    NS    root-ons.iota.greyc.fr. 
;; Received 142 bytes from 192.42.93.30#53(g.gtld-servers.net) in 169 ms 
 
sgtin.id.dht.ons-peer.com. 100    IN    NS    sgtin.id.dht.ons-peer.com. 
;; Received 115 bytes from 193.55.128.252#53(root-ons.iota.greyc.fr) in 9 ms 
 
5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com. 5 IN NS prons.lille.inria.fr. 

;; Received 103 bytes from 193.55.128.248#53(sgtin.id.dht.ons-peer.com) in 338 ms  GREYC 
 
0.2.3.4.7.1.5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com. 1 IN NAPTR    2 0 "u" "epc+html" 
"!^.*$!http://www.feqevuynv.org/ons-products/5352565.174320.100!" . 
0.2.3.4.7.1.5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com. 1 IN NAPTR    0 0 "u" "epc+html" 
"!^.*$!http://www.ukvrgbzt.org/ons-products/5352565.174320.100!" . 
0.2.3.4.7.1.5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com. 1 IN NAPTR    1 0 "u" "epc+html" 
"!^.*$!http://www.xqwgriscrz.org/ons-products/5352565.174320.100!" . 
5.6.5.2.5.3.5.sgtin.id.dht.ons-peer.com. 1 IN NS wings-dlocal-ons.rd.nic.fr. 
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