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Abstract: 

Multiprotocol Label Switching (MPLS) has evolved from being a buzzword in the networking industry to a widely deployed 

technology in service provider (SP) networks. MPLS is a contemporary solution to address a multitude of problems faced by 

present-day networks: speed, scalability, quality of service (QoS) management, and traffic engineering. Service providers are 

realizing larger revenues by the implementation of service models based on the flexibility and value added services provided by 

MPLS solutions. MPLS also provides an elegant solution to satisfy the bandwidth management and service requirements for next 

generation IP–based backbone networks. Traffic Engineering is the process of steering traffic across to the backbone to facilitate 

efficient use of available bandwidth between a pair of routers.TE with IP was mostly implemented by manipulation of interface 

cost when multiple paths existed between two endpoints in the network. MPLS uses extensions to a link-state based Interior 

Gateway Protocol (IGP), such as Intermediate System-to-Intermediate System (IS-IS) or Open Shortest Path First (OSPF). MPLS 

calculates TE tunnels at the LSP head based on required and available resources (constraint-based routing MPLS TE 

automatically establishes and maintains the LSPs across the MPLS network by using the Resource Reservation Protocol (RSVP).  

 

Index terms: Multiprotocol Label Switching (MPLS), Traffic engineering (TE),Open Shortest Path First (OSPF), TE tunnelling, 

MPLS-BGP Exterior Gateway Protocol. 

 

I. INTRODUCTION  

 

Over the last few years, the Internet has evolved into a 

ubiquitous network and inspired the development of a variety 

of new applications in business and consumer markets. These 

new applications have driven the demand for increased and 

guaranteed bandwidth requirements in the backbone of the 

network. In addition to the traditional data services currently 

provided over the Internet, new voice and multimedia services 

are being developed and deployed. The Internet has emerged 

as the network for providing these converged services. 

However, the demands placed on the network by these new 

applications and services, in terms of speed and bandwidth, 

have strained the resources of the existing Internet 

infrastructure. This transformation of the network toward a 

packet-and cell-based infrastructure has introduced uncertainty 

into what has traditionally been a fairly deterministic network. 

In addition to the issue of resource constraints, another 

challenge relates to the transport of bits and bytes over the 

backbone to provide differentiated classes of service to users. 

The exponential growth in the number of users and the volume 

of traffic add another dimension to this problem. Class of 

service (CoS) and QoS issues must be addressed to in order to 

support the diverse requirements of the wide range of network 

users. In sum, despite some initial challenges, MPLS will play 

an important role in the routing, switching, and forwarding of 

packets through the next-generation network in order to meet 

the service demands of the network users. The initial 

deployment of the Internet addressed the requirements of data 

transfer over the network. This network catered to simple 

applications such as file transfer and remote login. To carry out 

these requirements, a simple software-based router platform, 

with network interfaces to support the existing T1/E1 – or 

T3/E3 – based backbones, was sufficient. As the demand for 

higher speed and the ability to support higher-bandwidth 

transmission rates emerged, devices with capabilities to switch 

at the Level-2 (data link) and the Level-3 (network layer) in 

hardware had to be deployed. Layer-2 switching devices 

addressed the switching bottlenecks within the subnets of a 

local- area network (LAN) environment. Layer-3 switching 

devices helped alleviate the bottleneck in Layer-3 routing by 

moving the route lookup for Layer-3 forwarding to high-speed 

switching hardware. These early solutions addressed the need 

for wire-speed transfer of packets as they traversed the 

network, but they did not address the service requirements of 

the information contained in the packets. Also, most of the 

routing protocols deployed today are based on algorithms 

designed to obtain the shortest path in the network for packet 

traversal and do not take into account additional metrics (such 

as delay, jitter, and traffic congestion), which can further 

diminish network performance. 

 

LITERATURE SURVEY  

 

TITLE: Survey on Traffic Engineering Using MPLS 

Technology 

 
AUTHORS: Vishal H Shukla, Sanjay B Deshmukh 

 

ABSTRACT: Traffic Engineering is a topic which ensures the 

best possible use of the resources. Now to support traffic 

engineering in our today’s network, Multi-Protocol Label 

Switching (MPLS) is being used which is very helpful for 

reliable packet delivery in an ongoing Internet service. During 

the delivery of packets from one location to another, it ensures 

high transmission speed, efficient use of bandwidth and lower 
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delays. MPLS is a process which depends on Label Switching 

for taking forwarding decisions. Label is created for every 

route in the routing table. This paper presents a general idea of 

the MPLS technology and how it is faster and better than 

traditional IP routing. 
 

TITLE: Internet traffic engineering using multi-protocol label 

Switching (MPLS). 
 

AUTHORS: Daniel O. Awduche, Bijan Jabbari. 
 

ABSTRACT:  With the rising popularity of the Internet there 

have arisen corresponding requirements for network reliability, 

efficiency, and service quality. Internet service providers are 

responding to these developments by critically examining 

Every aspect of their operational environment, looking for 

opportunities to scale their networks and optimize 

performance. In this context, traffic engineering has emerged 

as a major consideration in the design and operation of large 

public Internet backbone networks. However, the classical 

Internet interior gateway routing protocols hinder the practical 

realization of sophisticated traffic engineering policies in 

legacy IP networks. The advent of multi-protocol label 

switching (MPLS) offers the prospect to address some of the 

shortcomings associated with traffic engineering in IP 

networks. This paper discusses the techniques and practices of 

traffic engineering in contemporary IP networks, emphasizing 

the role of MPLS in performance optimization of the public 

Internet. 
 

II. MULTI PROTOCOL LABEL SWITCHING 
 

2.1 ROUTING PROTOCOL OSPF (OPEN SHORTEST 

PATH FIRST) 

OSPF uses a shorted path first algorithm in order to build and 

calculate the shortest path to all known destinations. The 

shortest path is calculated with the use of the Dijkstra 

algorithm. The algorithm by itself is quite complicated. This is 

a very high level, simplified way of looking at the various 

steps of the algorithm: Upon initialization or due to any change 

in routing information, a router generates a link-state 

advertisement. This advertisement represents the collection of 

all link-states on that router. All routers exchange link-states 

by means of flooding. Each router that receives a link-state 

update should store a copy in its link-state database and then 

propagate the update to other routers. 
 

The OSPF process builds and maintains three separate 

tables: 

 A neighbor table – contains a list of all neighboring 

routers. 

 A topology table – contains a list of all possible routes to 

all known networks within an area. 

 A routing table – contains the best route for each known 

network. 

 
Figure.1. The OSPF hierarchy 

 

2.2. MPLS (MULTI PROTOCOL LABEL SWITCHING) 

Multiprotocol Label Switching (MPLS) is a Layer-2 switching 

technology. MPLS-enabled routers apply numerical labels to 

packets, and can make forwarding decisions based on these 

labels. The MPLS architecture is detailed in RFC 3031. 

MPLS reduces CPU-usage on routers, by allowing routers to 

make forwarding decisions solely on the attached label, as 

opposed to parsing the full routing table. 
 

Labels can based on a variety of parameters: 

 Destination IP network 

 Source IP address 

 QoS parameters 

 VPN destination 

 Outgoing interface 

 Layer-2 circuit 
 

MPLS is not restricted to IP, or any specific Layer-2 

technology, and thus is essentially protocol-independent. 

Labels are applied to and removed from packets on edge Label 

Switch Routers (edge LSRs). Only edge routers perform a 

route-table lookup on packets. All core routers (identified 

simply as LSRs) in the MPLS network forward solely based on 

the label. As a packet traverses the core MPLS network, core 

routers will swap the label on hop-by-hop basis. MPLS is 

completely dependent on Cisco Express Forwarding (CEF) to 

determine the next hop. 
 

2.3. MPLS LABEL 
 

Two forms of MPLS exist: 

• Frame Mode MPLS – utilizes a 32-bit label that is injected 

between the Layer-2 and Layer-3 headers. 

• Cell Mode MPLS – used with ATM, and utilizes the 

VPI/VCI fields 
 

ATM header as the label. The 32-bit label has the following 

format: 

 
Figure.2. MPLS label 
 

Label (20 bits): 
• Experimental (3 bits) – This field is officially undefined, but 

is used by Cisco as an IP precedence value. 

• Bottom-of-Stack (1 bit) – This field indicates the last label, as 

multiple labels are supported in the same packet. A value of 1 

identifies the last label in the stack. 

• TTL (8 bits) – This field indicates the number of router this 

label can ‘live’ through. 

An Ethernet header is modified to indicate the presence of an 

MPLS label. 

• 0x8847 – indicates a labeled unicast IP packet 

• 0x8848 – indicates a labeled multicast IP packet 

 
Figure.3. MPLS Software Architecture 
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2.4. THE MPLS COMPONENTS 

 

MPLS router designations include: 
LSR (Label Switch Router)– responsible for forwarding 

packets through the provider core based on the packet’s label. 

Cisco refers to this as a P (provider) router. 

Edge LSR (Label Edge Router)– responsible for adding or 

removing labels from packets. Cisco refers to this as a PE 

(provider edge) router. 

• Non-Label Routers – Cisco refers to this as C (customer) 

routers 

 

LSRs perform the following functions: 

• Control Plane - exchanges routing and label information 

• Data Plane - forwards actual packets based on label 

information 

 

The Control Plane, in charge of information exchange, 

builds and maintains the following tables: 

• Routing Table – routing information is exchanged between 

LSRs using a routing protocol, such as IGRP, EIGRP, IS-IS, 

OSPF, or BGP. 

• Label Information Base (LIB) – label information is 

exchanged between LSRs using a label protocol, such as LDP 

(Label Distribution Protocol) or TDP (Tag Distribution 

Protocol) LDP is now default on Cisco devices, and uses TCP 

port 646. TDP is a Cisco-proprietary label protocol, and uses 

TCP port 711. Label convergence will occur after routing 

convergence is completed. Label protocols require the 

underlying routing infrastructure in order to function. The Data 

Plane, in charge of information forwarding, maintains the 

following tables: 

• The CEF Forwarding Information Base (FIB) –for 

forwarding unlabeled packets. Contains destination IP 

networks, and the Layer-2 address of the next-hop router. 

• Label Forwarding Information Base (LFIB) – for forwarding 

labeled packets. 

 
Figure.4. MPLS Network 

 

2.5. THE MPLS ACTIONS 

 

There are four scenarios detailing how LSRs forward 

packets: 

 An unlabeled IP packet is received, and is routed 

unlabeled to the next hop. 

 An unlabeled IP packet is received, a label is inserted 

in the header, and is switched to the next hop. 

 A labeled IP packet is received, the label is swapped, 

and is switched to the next hop. 

 A labeled IP packet is received, the label is stripped 

off, and is routed to the next hop or destination. 

Frame-mode MPLS performs as follows: 

 An edge LSR receives a packet. 

 The edge LSR performs a routing table lookup to 

determine the next hop (or exit interface). 

 If destined for the MPLS network, the edge router inserts 

the label between the Layer-2 and Layer-3 headers. 

 The edge LSR forwards the labeled packet to the core 

LSR. 

 Core LSRs will route solely based on the label, and will 

not perform a routing table lookup. 

 

 
Figure.5. MPLS Actions 

 

III. MPLS-VPN (VIRTUAL PRIVATE NETWORK) 

 

MPLS technology is being implemented widely adopted by 

service providers worldwide to implement VPN’s to connect 

geographically separated customer sites. 

 

3.1 VPN CATEGORIES 

VPN’s were originally introduced to enable service providers 

to use common physical infrastructure to implement emulated 

point-to-point links between customer sites .A customer 

network implemented  with any VPN technology would 

contain distinct regions under the customer control called the 

customer sites connected to each other via the service provider 

network. In traditional router-based networks, different sites 

belonging to the same customer were connected to each other 

using dedicated point-point links. The cost of implementation 

depended on the number of customer sites to be connected with 

dedicated links. A full mesh of connected sites would 

consequently imply an exponential increase in the cost 

associated. 

 

Generally, the VPN realm would consist of the following 

regions: 

 Customer network: Consisted of the routers at the 

various customer sites. The routers connecting individual 

customer’s sites to the service provider network that called 

customer edge routers. 

 Provider network: Used by the service provider to offer 

dedicated point to point links over infrastructure owned by 

the service provider. Service provider devices to which the 

CE routers that are directly where attached where that are 

called provider edge routers. In addition, the service 

provider network might consist of devices used for 

forwarding data in the SP backbone called provider (P) 

networks. 

 

3.2MPLS VPN ARCHITECTURE AND TERMINOLOGY 
In the MPLS VPN architecture, the edge routers carry 

customer routing information, providing optimal routing for 

traffic belonging to the customer for inter-sit traffic. The 

MPLS-based VPN model also accommodates customers using 

overlapping address spaces, unlike the traditional peer-to-peer 

model in which optimal routing of customer traffic required the 
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provider assign IP addresses to each of its customers to avoid 

overlapping address spaces. MPLS VPN is an implementation 

of the peer-to-peer customer routing information, and data is 

forwarded between customer sites using the MPLS-enabled SP 

IP backbone. The MPLS VPN domain, like the traditional VPN 

consists of the customer network and the provider network. 

The MPLS VPN model is very similar to the dedicated PE 

router model in a peer-to-peer VPN implementation, customer 

traffic is isolated on the same PE router that provide 

connectivity into the service providers network for multiple 

customers. 
 

The main components of MPLS VPN architecture are 

 Customer network, which is usually a customer-

controlled domain consisting of devices or routers 

spanning multiple sites belonging to the customer. 

 CE routers, which are routers in the customer network 

that interfaces with the service provider network. 

 Provider network, which is the provider- controlled 

domain consisting of provider edges and provider core 

routers that connect sites belonging to the customer on a 

shared infrastructure. The provider network controls the 

traffic routing between sites belonging to the customer 

with customer traffic isolation. 

 PE routers, which are routers in the provider network that 

interface or connect to the customer edge routers in the 

customer network. 

 P routers, which are routers in the provider network that 

interface with either other provider core routers or 

provider edge routers. 

 

 
Figure.6. MPLS-VPN Architecture 

 

3.3 MPLS VPN ROUTING MODEL 

An MPLS VPN implementation is very similar to, a dedicated 

router peer-to-peer model implementation. From a CE router’s 

perspective, only Ipv4 updates, as well as data, are forwarded 

to the PE router. The CE router does not need any specific 

configuration to enable it to be a part of a MPLS VPN domain. 

The only requirement on the CE router is a routing protocol (or 

a static/default route) that enables the router to exchange Ipv4 

routing information with the connected PE router. In the MPLS 

VPN implementation, the PE router performs multiple 

functions. The PE router must first be capable of isolating 

customer traffic if more than one customer is connected to the 

PE router. Each customer, therefore, is assigned an 

independent routing table similar to a dedicated PE router in 

the initial peer-to-peer discussion. Routing across the SP 

backbone is performed using a routing process in the global 

routing table routers provide label switching between provider 

edges routers and are unaware of the P routers and, thus, the 

internal topology of the SP network is transparent to the 

customer. 

 

3.4 VRF (VIRTUAL ROUTING AND FORWARDING 

TABLE) 
Customer isolation is achieved on the PE router by the use of 

virtual routing tables or instances, also called virtual routing 

and forwarding tables/instances (VRFs).In essence, it is similar 

to maintaining multiple dedicated routers for customers 

connecting into o the provider network. The function of VRF 

is similar to a global routing table, expecting that it contains all 

routes pertaining to a specific VPN versus the global routing 

table. The VRF also contains a VRF-specific CEF forwarding 

table analogous to the global CEF table and defines the 

connectivity requirements and protocol for each customer site 

on a single PE router. The VRF defines routing protocol 

context that are part of specific VPN as well as the interface on 

the local PE routers that are part of the specific VPN and, 

hence, use the VRF. The interface that is part of the VRF must 

support CEF swtiching. The number of interfaces that can be 

bound to the VRF is only limited by the number of interfaces 

in the router, and a single interface (logical or physical) can be 

associated with only one VRF. The VRF contains an IP routing 

table analogous to the global IP table, a CEF table, list of 

interfaces that are a part of  VRF, and a set of rules defining 

routing protocol exchange with attached CE routers(routing 

protocol context).In addditon, the VRF also contains VPN 

identifiers as well as VPN membership information. Routing 

contexts were designed to support isolated copies of the same 

VPN PE-CE routing protocols. This routing context can be 

implemented as either separated processes, as in the case of 

OSPF, or as multiple instances of the same routing protocols. 

Note that the VRF interfaces can be either logical or physical, 

but each interface can be assigned only to one VRF. 

 
Figure.7. VRF table 

 

3.5 ROUTE DISTGUISHER, ROUTE TARGETS, MP-

BGP AND ADDRESS FAMILIES 

In the MPLS VPN routing model, the PE router provides 

isolation between customers using VRF’s. However, this 

information needs to be carried between PE routers to enable 

data transfer between customer sites via the MPLS VPN 

backbone. The PE router must be capable of implementing 

processes that enable overlapping address spaces in connected 

customer networks. The PE router must also earn these routes 

from attached customer networks and propagate this 

information using the shared provider backbone. This is done 

by association of a route distinguisher (RD) per virtual routing 

table on a PE router. A RD is a 64-but unique identifier that is 

prep ended to the 32 bit customer prefix or route learned from 

a CE router, which makes it a unique 96-bit address that can be 

transported between the PE routers in the MPLS domain. Thus 

a unique RD is configured per VRF on the PE router. The 

resulting address, which IA s 96 bits total(32 bit customer 

prefix+64 bit unique identifier or RD),is a VPN version4 

(VPNv4) address. 

 
 Figure.8. Route Distinguisher Label 
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IV. MPLS TRAFFIC ENGINEERING 
 

4.1 WHY MPLS TRAFFIC ENGINEERING 

WAN connections are an expensive item in an ISP budget. 

Traffic engineering enables ISPs to route network traffic to 

offer the best service to their users in terms of throughput and 

delay. By making the service provider more efficient, traffic 

engineering reduces the cost of the network. Currently, some 

ISPs base their services on an overlay model. In the overlay 

model, transmission facilities are managed by Layer 2 

switching. The routers see only a fully meshed virtual 

topology, making most destinations appear one hop away. If 

you use the explicit Layer 2 transit layer, you can precisely 

control the ways in which traffic uses available bandwidth. 

However, the overlay model has a number of disadvantages. 

MPLS traffic engineering provides a way to achieve the same 

traffic engineering benefits of the overlay model without 

needing to run a separate network, and without needing a non-

scalable, full mesh of router interconnects. Existing Cisco IOS 

software releases contains a set of features that enable 

elementary traffic engineering capabilities. Specifically, you 

can create static routes and control dynamic routes through the 

manipulation of link state metrics. This functionality is useful 

in some tactical situations, but is insufficient for all the traffic 

engineering needs of ISPs. 
 

4.2 FEATURES 
 

MPLS traffic engineering has the following features: 

• Packet transport using MPLS forwarding crossing a multihop 

label-switched path (LSP). 

• Routing and signaling capability of LSPs across a backbone 

topology that can: 

— understand the backbone topology and available resources 

— Account for link bandwidth and for the size of the traffic 

flow when determining routes for 

LSPs across the backbone. 

— Has a dynamic adaptation mechanism that enables the 

backbone to be resilient to failures, even if several primary 

paths are recalculated off-line. 

• Enhancements to the IGP (IS-IS or OSPF) SPF calculations 

to automatically calculate what traffic should be sent over what 

LSPs. 
 

4.3 MPLS TRAFFIC ENGINEERING WORKING 

MPLS is an integration of Layer 2 and Layer 3 technologies. 

By making traditional Layer 2 features available to Layer 3, 

MPLS enables traffic engineering. Thus, you can offer in a 

one-tier network what now can be achieved only by overlaying 

a Layer 3 network on a Layer 2 network. MPLS traffic 

engineering automatically establishes and maintains LSPs 

across the backbone, using RSVP. The path used by a given 

LSP at any point in time is determined based on the LSP 

resource requirements and network resources, such as 

bandwidth. Available resources are flooded via extensions to a 

link-state based Interior Gateway Protocol (IGP). Paths for 

LSPs are calculated at the LSP head based on a fit between 

required and available resources (constraint-based routing). 

The IGP automatically routes the traffic onto these LSPs. 

Typically, a packet crossing the MPLS traffic engineering 

backbone travels on a single LSP that connects the ingress 

point to the egress point. 
 

MPLS traffic engineering is built on the following IOS 

mechanisms: 

• IOS tunnel interfaces 

From a Layer 2 standpoint, an LSP tunnel interface represents 

the head of an LSP. It is configured with a set of resource 

requirements, such as bandwidth and media requirements, and 

priority. From a Layer 3 standpoint, an LSP tunnel interface is 

the head-end of a unidirectional virtual link to the tunnel 

destination. 

• An MPLS traffic engineering path calculation module 

This mechanism operates at the LSP head. It determines a path 

to use for an LSP using a link-state database containing 

flooded topology and resource information. 

• RSVP with traffic engineering extensions 

It operates at each LSP hop and is used to signal and maintain 

LSPs based on the calculated path. 

• An MPLS traffic engineering link management module 

Determine the path taken by the LSPs for these tunnels, subject 

to resource availability and the dynamic state of the network. 

The IGP, operating at an ingress device, determines which 

traffic should go to which egress device, and steers that traffic 

into the tunnel from ingress to egress. 

Sometimes, a flow from an ingress device to egress device is 

so large that it cannot fit over a single link, so it cannot be 

carried by a single tunnel. In this case multiple tunnels between 

a given ingress and egress can be configured, and the flow is 

load shared among them. 
 

V. RSVP-RESOURCE RESERVATION PROTOCOL 
 

RSVP reserves bandwidth along a path from a specific source 

to destination. RSVP messages are sent by the headed router in 

a network to identify resource availability along the path from 

a specify source to destination. The headed router is always the 

source of the MPLS TE tunnel, and the tailed router is the 

router that functions as the endpoint for the TE tunnel. After 

the RSVP messages are sent, the status of routers in the path 

(resource availability) information is stored in the path 

message as it traverses the network. RSVP therefore 

communicates the requirements of a specific traffic flow to the 

network and gathers information about whether the 

requirements can be fulfilled by the network. The four main 

messages used in implementation of RSVP for TE are the 

RSVP PATH message, the RSVP RESERVATION message, 

RSVP error messages, and RSVP tear messages. In MPLS TE, 

RSVP is used to ensure and verify resource availability, as 

well as apply the MPLS labels to form the MPLS TE LSP 

through the routers in the network RSVP PATH MESSAGE 

Generated by the headed router and is forwarded through the 

network along the path of a future TE LSP each hop, the 

PATH message checks the availability of requested resources 

and stores this information. The PATH message is generated 

by head end router and is forwarded downstream where it 

checks resource availability at each hop. The RSVP PATH 

message functions as a label requests in MPLS TE domain. 
 

5.1 ATTRIBUTES: 

 RSVP requests resources for simplex flows: a traffic 

stream in only one direction from sender to one or more 

receivers. 

 RSVP is not a routing protocol but works with current and 

future routing protocols. 

 RSVP is receiver oriented: in that the receiver of a data 

flow initiates and maintains the resource reservation for 

that flow. 

 RSVP maintains "soft state" (the reservation at each node 

needs a periodic refresh) of the host and routers' resource 

reservations, hence supporting dynamic automatic 

adaptation to network changes. 

 RSVP provides several reservation styles (a set of 

reservation options) and allows for future styles to be 

added to protocol revisions to fit varied applications. 
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 RSVP transports and maintains traffic and policy control 

parameters that are opaque to RSVP. 

 
Figure.9. MPLS LS Setup using RSVP-TE 

 

VI. SOFTWARE DESCRIPTION  

 

6.1 GNS3:  

Graphical Network Simulator-3 is a network software emulator 

first released in 2008.It allows the combination of virtual and 

real devices, used to simulate complex networks. It uses 

Dynamics emulation software to simulate Cisco IOS. 

 

To provide complete and accurate simulations, GNS3 is 

strongly linked with: 

 Dynamips, a Cisco IOS emulator 

 Dynagen, a text based front end for dynamips 

 Qemu, a generic and open source machine emulator and 

virtualiser. 

 Virtual box, a free and powerful virtualization software. 

 
Figure.10. GNS3 Logo 
 

VI. POJECT FLOW 
 

Project Flow Sequence:- 

1. Topology Design 

2. IP address planning 

3. Configuration of IP address 

4. Enabling Routing protocol 

5. MPLS Implementation 

6. MPLS-Traffic Eng. Implementation 
 

 
Figure.11. MPLS Topology Design 

VII. RESULTS 

 

• LATENCY 

• THROUGHPUT 

• PACKET LOSS 

• CONVERGENCE TIME 

LATENCY=RTT/2 

 

RTT-Round Trip Time 

 

 
Figure.12. Latency Comparisons 

 

BANDWIDTH=PACKET SIZE/LATENCY 

 
Figure.11.  Bandwidth Comparisons 

 

MPLS-TE Network -High Bandwidth and Low Latency 

 

VII. CONCLUSION 

 

MPLS simplifies the network infrastructure by allowing the 

improvement of multiple technologies and applications such as 

voice, video and data. MPLS provides enhanced security & 

high availability through the above-mentioned theories & 

analysis we can see that the MPLS is faster than traditional 

routing technique. If we can improve hardware facilities and 

software platform by real-time routers then we can notice the 

significant difference. Also in a certain event of a network link 

failure when recovery mechanisms are in use at the IP layer, 

reinstallation takes several seconds which are unacceptable for 

real-time application. So Fast Reroute concept in MPLS meets 

the requirements of real-time application with fast recovery. 

Continuing advances in technology will result in changes in 

the way traffic engineering is performed in the Internet. For 

example, the emergence of intelligent optical internetworking 

systems in the future, with sophisticated bandwidth 
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provisioning capabilities and dynamic wavelength routing 

based on MPLS will have a significant impact on traffic 

engineering in core IP networks. Coupled with these are 

fundamental research and development issues that remain 

unexplored in constraint-based routing, policy-based 

management of MPLS networks, CNM, and IP over optical 

architectures and interconnection models utilizing MPLS. 
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