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Abstract 

 

This deliverable presents functional tests on G
2
MPLS Control Plane prototype, which were performed in some local test-bed deployed in 

Phosphorus project (specifically , PSNC and UESSEX local test-beds).  These tests validate the whole G
2
MPLS software stack acting the 

role of network core controller, network border controller and provider edge controller.  They also check the expected functionalities of 

every software component implemented into the stack.  
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0 Executive Summary 

This document reports the G
2
MPLS Control Plane prototype functional tests. The purpose of these tests is to 

verify the Grid and network functionalities implemented in software prototype. 

The actual scope of the document is stated in section 1, which provides the guiding information on how to read 

and use the whole document. 

Section 2 introduces into the used terminology and refers to the acronyms list in section 8. 

Section 3 describes the testing environment in terms of both transport plane resources and Control Plane 

configurations to control these resources. 

Section 4 introduces testing methodology that has been used for tests descriptions. 

Sections 5 presents functional tests and it is divided in three main areas of G
2
MPLS functionalities: 

 LSP signalling, mainly aimed to verify G
2
MPLS signalling protocol behaviours and related transport 

network configurations, 

 single-domain and inter-domain G
2
MPLS call signalling, mainly focused on higher level G

2
MPLS 

signalling controllers (NCC, CCC) and related interfaces, 

 single-domain and inter-domain G
2
MPLS routing, mainly aimed to check the Grid and Network 

information advertisement by routing module. 

 

Finally, in section 6 some concluding remarks are provided.  
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1 Objectives and Scope 

This deliverable only provides the information and the results with regards to functional testing on the different 

modules implemented for the GMPLS and G
2
MPLS Control Plane. The work reported here is supported by 

WP2 design documents concerning the G
2
MPLS architecture [PH-WP2-D2.1] and deployment models [PH-

WP2-D2.6], the protocol extensions [PH-WP2-D2.2], the interfaces [PH-WP2-D2.7] and the high-level software 

design [PH-WP2-D2.3]. 

This document reports on the specific functional tests conducted to identify and confirms the proper operation 

of the various GĮMPLS modules (developed from scratch or modified with respect to the Quagga software 

baseline) on real equipments deployed in some Phosphorus local test-beds (fiber and wavelength switches). 

The deliverable includes: 

 The testing environment used to check the performance of the G
2
MPLS Control Plane software, which 

focuses on the Transport Plane including equipment and physical topology, as well as on the Control 

Plane with its G
2
MPLS stack configuration. 

 The methodology for all the conducted tests, introduced to help the reader in following the testing. This 

methodology is based on a table representing the test-card model used for each test. It describes the 

objectives of the test and its relationships with other tests carried out. Each test is performed in a step 

by step basis, checking the correct functioning with the expected results. Finally, a test status 

confirmation is added to report the test result. 

 The actual G
2
MPLS Control Plane functional tests are been logically reported under three main 

sections; the LSP signalling tests, the call signalling tests and the routing tests. 

 

This deliverable provides also a general reference to any potential user of the G
2
MPLS software, in terms of 

network environment to be created (both physical and logical topologies) and tests to be run for the early 

checking of the G
2
MPLS functionalities. The reference to the specific Transport Plane hardware used in the 

used local Phosphorus test-bed (i.e. ADVA FSP 3000RE-II wavelength switches and Calient Diamondwave 

Fiber Connect switches) does not limit the scope of the test suite described in this document, but rather 

suggests a testing methodology for any possible further development by G
2
MPLS users. 
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2 Terminology 

No specific terminology is introduced by this document. Please refer to Deliverable [PH-WP2-D2.1], [PH-WP2-

D2.2], [PH-WP2-D2.3], [PH-WP2-D2.6] and [PH-WP2-D2.7] for any specific terms used. 

A full list of the abbreviations used in this document is provided in Section 8. 
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3 Testing environment 

This section describes the testing environment used to test the functionalities of the G
2
MPLS Control Plane 

software, focusing on the physical topology, the Control Plane and the G
2
MPLS stack configuration. 

3.1 Transport Plane 

This section reports the details of the PSNC and UESSEX test-beds used for the G
2
MPLS Control Plane test. 

One fibre switched test-bed from UESSEX, one fibre switched test-bed from PSNC and one wavelength 

switched test-bed from PSNC were involved in the test. Details of the test-beds and the involved equipments 

are described in the following sections. 

3.1.1 Equipment 

Table 3.1 shows equipment inventory in PSNC and UESSEX local test-beds. 

EQUIPMENT 

PSNC UESSEX 

Type/Make/
Model 

No. Attrib. 
Type 

Make/Model 
No. 

Attrib. 

ADVA FSP 
3000RE-II 
(Lambda 
Switch) 

3 
15 Pass through ports 

 
6 Local ports 

CalientDiamondWav
e (Fibre Switch) 

1 
(4 after 

partitioning) 

96 ports total 

CalientDiamond
Wave  

(Fibre Switch) 

1 
(4 after 

partitioning) 
144 ports total 

VLAN capable GE 
switch 

(FastIronFoundry) 
1 

24 ports optical 

VLAN capable 
GE switch 

(XMR Foundry) 
1 60 ports VPN Gateway 1 

---- 

Equipment 
controller 

7 Virtualized PC 
Equipment 
Controller 

4 
PCs 
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Client nodes 2 
HP IA64 2xIntel 
Itanium2 servers 

Client nodes 2 

Intel dual core 

processor servers 

Traffic 
Analyser/Gener

ator 
(Agilent) 

1 
2X10GE 
2x1GE 

Traffic 
Analyser/Generator 

(Anritsu) 
1 

10GE network 

analyser 

Table 3.1 Summary of available equipments in PSNC and UESSEX domains for G
2
MPLS functional tests. 

3.1.1.1 LSC equipment - ADVA FSP 3000RE-II 

There are three ADVA FSP 3000RE-II switches available in PSNC domain test-bed. They are lambda switches 

with add/drop capability through their local I/O (ROADM) as indicated in the following picture.  

    

Figure 3.1: Adva FSP 3000RE-II. 

3.1.1.2 FSC equipment - Calient Diamond Wave Fibre Connect 

There is one Calient switch available in PSNC domain test-bed and one Calient switch in UESSEX domain. 

They are both a fiber switch and have been configured in a similar way. Each fiber swicth has been partitioned 

as four individual sub-switches. Therefore each test-bed and domain resulted in four individual fibre switches. 
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Figure 3.2: Calient Diamond Wave Fiber Connect. 

3.1.1.3 VLAN capable GE switches 

Transport Plane in UESSEX and PSNC domains is supported by two Foundry GE switches (Foundry FastIron 

in UESSEX and Foundry XMR in PSNC). These switches facilitate the VLAN inter-domain connectivity between 

UESSEX and PSNC (through GEANT). Furthermore the provide connectivity between test-clients and traffic 

generators with the test-bed in each domain. Therefore, they are completely transparent for the G
2
MPLS 

Control Plane and are used just to emulate connectivity to the main switching domains (LSC and FSC). 

3.1.2 Physical topology 

The aforementioned equipments and facilities were used to build two test-beds in PSNC and UESSEX for the 

Control Plane functionality test. Topologies of these test-beds are described below: 
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3.1.2.1 UESSEX fibre switched test-bed topology 

 

Figure 3.3: UESSEX fibre switching test-bed topology. 

The test-bed comprises one Calient Diamondwave Fiber Connect as the optical fibre-switching node. To 

emulate functionality of a realistic network with multiple optical switching nodes, the Calient switch has been 

partitioned into four independent sub- switches (i.e. Calient_1, Calient_2, Calient_3 and, Calient_4). This has 

been done through a proprietary software interface jointly developed by UESSEX and PSNC. Through the 

software interface, the Control Plane interfaces to four switches that can be communicated and operated 

independently. The four switches are interconnected with bi-directional optical fibres in a fully meshed topology. 

As shown in Figure 3.3, there is one direct bi-directional path between each two nodes. In the test-bed, each 

switch is controlled by a G
2
MPLS node controller, which is an Intel quad core server and runs an instance of 

the G
2
MPLS Control Plane. These four nodes are connected through the 1GE local area network, which 

constitute the Signalling Control Network (SCN) for the G
2
MPLS Control Plane.  In this test-bed, the userôs 

Transport Plane is emulated by an Anritsu traffic analyser/generator. Each user uses one sink-source port of 

the traffic generator to transmit-receive data with optical 10GE format. For each user, there is an Inter dual core 
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server that runs the G.UNI signalling and is connected to the SCN. Figure 3.3 shows topology of the test-bed 

and its physical layer connectivity together with associated IP addresses, port numbers and fibre numbers. 

 

Figure 3.4 Calient interfaces and G
2
MPLS identifiers in UESSEX testbed. 
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3.1.2.2 PSNC fibre switched test-bed topology 

 

Figure 3.5 PSNC fibre switching test-bed topology. 

The test-bed comprises one Calient Diamondwave Fiber Connect as the optical fibre-switching node. To 

emulate functionality of a realistic network with multiple optical switching nodes, the Calient switch was 

partitioned into four independent sub-switches, as in the UESSEX case. The four switches are connected with 

bi-directional optical fibres in a fully meshed topology. As shown in Figure 3.5, there is 2-6 direct bi-directional 

path between each two virtual nodes. More data links between virtual nodes give great possibility to setup a set 

of LSPs going through the same transport plane node or setup LSPs using two or more data links as 

component links. In the test-bed, each switch is controlled by a G
2
MPLS node controller (i.e. Calient controller 

1..4), which is an Intel Itanium2 core server and runs an instance of the G
2
MPLS stack These four nodes are 
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connected through the local area network implememting the SCN.  In this test-bed client nodes are emulated 

by a test client and a traffic analyser/generator. The client nodes are connected to the optical switches through 

a foundry XMR switch. Each client uses a range of VLAN tags as shown in Figure 3.5 to transmit-receive data 

with optical 1GEtherent format. Each VLAN tag is associated with fibre connectivity to one switching node. 

Each client also runs the client signalling or G.UNI and is connected to Control Plane network. Figure 3.4 and 

Table 3.2 shows topology of the test-bed and its physical layer connectivity together with associated IP 

addresses, port numbers, fibre numbers and its G
2
MPLS identifiers. 
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