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Abstract- An important technique to optimize a network 

and improving network stability is traffic engineering. 

With the growing demand for traffic, traffic 

engineering can reduce service deterioration and 

network failure. Allow networks to adapt to changing 

traffic conditions, the research community proposed 

several traffic engineering techniques to traditional 

network architecture. However, the traditional network 

architecture is difficult to manage. Software Defined 

Networks (SDN) is a new network model that decouples 

the control and data layers of network devices. It 

promises to simplify network administration, introduce 

network programming capacity and provide an 

overview the state of the network. To exploit the 

potential of SDN, new traffic engineering methods are 

needed. This article provides an overview of state of the 

art in traffic engineering. It focuses on some of Traffic 

engineering methods for traditional network 

architecture and lessons learned. Better traffic 

engineering methods for SDN based networks. This 

article also examines the challenges and future of 

research. 

I.INTRODUCTION 

 

An SDN Controller is an application in Software 

Defined Networking architecture that manages flow 

control for improved network management and 

application performance. The SDN Controller 

platform typically runs on a server and uses protocols 

to tell switches where to send packets. 

SDN controllers direct traffic according to 

forwarding policies that a network operator can 

manual configurations for individual network 

devices. By taking the control plane off of the 

network hardware and running it instead as software, 

the centralized controller facilities automated 

network management and makes it easier to integrate 

and administer business applications. In effect, the 

SDN Controller serves as a sort of operating system 

for the network. The controller is the core of a 

Software-defined network. It resides between 

network devices at one end of the network and 

applications at the other end. Any communication 

between applications and network devices must go 

through the controller. 

The controller communicates with applications – 

such as firewalls or load balancers –via northbound 

interfaces. The Open Networking Foundation (ONF) 

created a working group in focused specifically on 

northbound APIs and their development. Traffic 

engineering is the solution that network providers use 

when they need to optimize their existing IP/MLPs 

networks and provide more services to customers. 

Most IP networks use hop-by-hop-based routing, 

where the shortest path between a source and 

destination is used to route packets, even when the 

shortest path is not the best-performing one. Traffic 

engineering allows the provider to ignore the 

shortest-path rule by sending traffic over longer but 

less congested links. This helps alleviate network 

congestion and enables the network provider to 

maximize the use of the existing network 

infrastructure. 

 

II. THE TRAFFIC ENGINEERING EVOLUTION 

 

Network engineers have used traffic for a long time. 

The early implementations used an offline model, 

which involved the current network technology and 

traffic demand matrix into a planning tool that 

calculated the best path using optimization 

algorithms. This method while workable could not 

handle the network changes efficiently enough 

because of several challenges. The biggest issue 

came from having to add the network topology into 

the planning tool. This is easy when there are only a 

handful of routers, but its major challenge when the 

network has several hundreds or thousands of routers. 
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The difficulty became even greater when the network 

topology changed before the next traffic engineering 

adjustments which meant adding the updated 

topology once again to the planning tool. The other 

challenges were calculating the traffic demand matrix 

and how long it look the optimization algorithms to 

calculate new paths, something that typically ranged 

from a few hours to even a couple of days in very 

large networks. All this meant that when a link 

failure caused congestion the network provider could 

not find new paths quickly enough to overcome the 

issue. 

Then came on-device traffic engineering using 

RSVP-TE and the constraint-based shortest path first 

(CSPF) algorithm. This involved the router, rather 

than external planning tools, managing the traffic 

engineering function. This method leverages a new 

behavior of routers in the IGP where they also flood 

the available link bandwidth. Traffic engineering 

tunnels are then set up between routers, and the 

utilization on these tunnels is monitored to 

understand traffic demand matrix. 

When increased utilization across a tunnel causes 

congestion, the head end router runs its CSPF 

algorithm to re-optimize the path and uses RSVP-TE 

to signal the new path to the other routers along the 

path. The CSPF algorithm used here is extremely 

fast, and because this model works from the routers 

themselves the network topology is readily available. 

This allows it to respond in real time and overcome 

the limitations of offline traffic engineering. This is 

especially useful in alleviating congestion that is 

caused by link failures. 

An important way to address this problem is traffic. It 

is the process of network analysis. Status, prediction 

and comparison of transmitted data. Load on network 

resources. It is a familiar technique Adapt traffic 

routing to changed network conditions. The goal of 

traffic engineering is to improve the network. 

Performance, QoS and user experience through the 

efficient use of Resources that can also reduce 

operating costs. The quality of service 

Techniques assign available resources to priorities 

Traffic to avoid congestion of this traffic. These, 

however The techniques do not provide additional 

resources for traffic. That requires QoS. Traditional 

routing techniques do not do this. Provide any 

mechanism to allocate network resources in one 

optimal way To address this problem, the research 

community began Working in traffic engineering and 

suggested new ways of Improved network stability in 

response to the growth of Traffic needs Traffic 

technology reduces service. Deterioration due to 

overload and failure, e.g. connection failed. Fault 

tolerance is an important property of a network.  

The control levels of the devices are distributed is 

innovation difficult because suppliers prohibit the 

change of underlying software on the devices. To 

overcome these problems is the idea of network 

programming capacity. introduced, in particular with 

the introduction Software defined networks (SDN) 

[1]. SDN It allows you to program a network so you 

can behave be actively modified as necessary and 

finely. It is a new network model where the control 

plane and the data level are separated. The idea 

behind SDN to simplify network management and 

allow innovation develop and implement new 

network applications and Services with ease, also to 

manage and optimize the network. Performance 

through the application of high level policies. To 

optimize these heterogeneous networks, both are 

classic networks and networks based on SDN, a set 

of TE techniques it was presented as  Equal cost 

Multi-route routing (ECMP), intermediate system 

(IS-IS) and multi-protocol tag switching (MPLS) [2], 

[3].From the traffic perspective, although The 

techniques work well, suffer several limitations. For 

example, you make the routing decision locally, and 

that's it is difficult to dynamically change connection 

weights. Further when sending traffic, these 

techniques consider only some Criteria such as 

connection capacity.SDN separates the control level 

and the data level from the network Devices and 

performs a well-defined interface, the Open Flow 

protocol [4] between the two levels. The SDN / Open 

Flow controller acts as the operating system for the 

network Executes control applications and services, 

as routing and forwarding protocols L2. East The 

configuration abstracts the underlying network 

infrastructure. Therefore, applications and the 

network are activated. Services to treat the network 

as a logical entity. One of the most used SDN 

enablers is open Flow protocol v.1.3. This allows the 

controller to use Open Flow switch. Open Flow 

switches include one or more river tables, a group 

table and a safe Open Flow Channel. The river tables 

and the group table are It is used to search for 

packages and then to resend the packages. The Open 
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Flow channel is an abstraction layer. Note a secure 

connection between each of the switches and the 

Control through the Open Flow protocol. This 

channel summarizes the underlying hardware of the 

switch. From Open Flow Version 1.5 allows a switch 

to have one or more Open Flow channels they are 

connected to several controllers. SDN is generally a 

flow-based control strategy. By The Open Flow 

controller can define how the switches I should treat 

the rivers. In an SDN, when a source node send to be 

actively modified as necessary and finely. It is a new 

network model where the control plane and the data 

level are separated.  

 

III. REVIEW OF TRAFFIC ENGINEERING 

TECHNIQUES IN SDN 

 

In SDN-based networks, the controller can 

dynamically change the state of the network. In 

conventional networks, for example, connection costs 

for routing protocols such as IS-IS remain static for a 

long period of time. Network overload can cause 

poor data transfer until the connection cost is 

changed or the problem is resolved. However, in 

SDN, these values can be changed more dynamically 

to adapt to the changes. More innovative routing 

mechanisms can be implemented, or existing routing 

protocols can be changed to dynamically change 

according to the state of the network, to improve 

resource utilization, avoid errors and congestion, and 

improve service quality. With the advances in SDN, 

the research community has introduced several traffic 

techniques. The TE is placed over the routing 

protocols. If the TE service encounters a serious 

problem, it will stop for packets to be forwarded 

using a short route forwarding mechanism. This 

architecture consists of 3 logical layers: 

 Global level: allows the centralized control of the 

entire WAN through logically centralized 

applications such as the Central Traffic 

Engineering Server (CTE) and the SDN gateway 

(which allows centralized control of the 

network). 

 Site controller layer containing the Open Flow 

controller and network control applications, such 

as routing services; 

 The hardware layer of the switch contains the 

switches and performs routing 

CTE is responsible for tasks such as measuring 

unused network bandwidth for multi-route 

forwarding, allocating and adjusting resource 

requirements between services and actively 

relocating link traffic and failed switches. SDN 

Gateway provides the network topology diagram for 

CTE. CTE uses this chart to calculate aggregate 

traffic from one site to another. Then, a summary of 

the calculated result is sent to the TE optimization 

algorithm to allocate resources equitably among 

competing application groups / services. To achieve 

equity, resources are allocated using the min-max 

equity technique. Bandwidth is assigned to 

applications based on the priority of the applications. 

Uses hash-based ECMP to distribute the load across 

multiple links CTE is responsible for tasks such as 

measuring unused network bandwidth for multiple 

route forwarding, allocating and adjusting resource 

requirements between services and actively 

relocating link traffic and failed switches. SDN 

Gateway provides the network topology diagram for 

CTE. CTE uses this chart to calculate aggregate 

traffic from one site to another. Then, a summary of 

the calculated result is sent to the TE optimization 

algorithm to allocate resources equitably among 

competing application groups / services. To achieve 

equity, resources are allocated using the min-max 

equity technique. Bandwidth is assigned to 

applications based on the priority of the applications. 

Use hash-based ECMP to distribute the load across 

multiple links. 

IV. CONCLUSION 

 

In this article, the traffic engineering literature for 

both the traditional network architecture and the SDN 

and explore some of the challenges of TE .Routing 

optimization is one of the main techniques in TE. It 

was designed to take advantage of multiple routes on 

the network and coordinate traffic planning using the 

global view of traffic through the available network 

routes. In addition to load balancing and resource 

optimization, service quality and failure of the 

resistance form are other components of TE. The 

application of high-level policies can help improve 

resilience and reliability flexible network. These 

networks can be optimized for each application to 

provide a good QoS and improve the user experience. 

They described how an end-host flow detection 

mechanism and a multi-agent system can improve 
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network performance and scalability while reducing 

complexity. 

REFERNCES 

 

[1] B. Nunes, M. Mendonca, X.-N. Nguyen, K. 

Obraczka, and T. Turletti, “A survey of 

software-defined networking: Past, present, and 

future of programmable networks”, IEEE 

Commun. Surv.&Tutor., vol. 16, no. 3, pp. 

1617–1634, 2014. 

[2] B. Fortz and M. Thorup, “Internet traffic 

engineering by optimizing OSPF weights”, in 

Proc. 19th IEEE Ann. Joint Conf. of the IEEE 

Comp. &Commun. Soc. INFOCOM 2000, Tel 

Aviv, Israel, 2000, vol. 2, pp. 519–528. 

[3] X. Xiao, A. Hannan, B. Bailey, and L. M. Ni, 

“Traffic engineering with MPLS in the Internet”, 

Network, vol. 14, no. 2, pp. 28–33, 2000.  

[4] O. N. Foundation, “OpenFlow – open 

networking foundation” [Online]. Available: 

https://www.opennetworking.org/sdn-resources/ 

openflow (accessed Aug. 23, 2016). 

[5] K. Ishiguro, A. Lindem, A. Davey, and V. 

Manral, “Traffic engineering extensions to OSPF 

Version 3”, RFC 5329, IETF Trust, 2008 

[Online].  

[6] T. Li and H. Smit, “IS-IS extensions for Traffic 

Engineering”, RFC 5305, IETF Trust, 2008 

[Online]. Available: https://tools.ietf.org/ 

html/rfc5305 

 


