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Abstract— A wireless sensor network consists of a number of 

sensors which are spatially distributed and are capable of 

computing, communicating and sensing.NS2 is an event 

driven simulation tool that is useful in studying the dynamic 

nature of computer networks. Here we are going to 

implement a Wireless Sensor Network (WSN) in NS2 

(Network Simulator version2) based on the principle of 

Adaptive Multi-Topology Traffic Engineering (AMPLE). 

The present thesis proposes Adaptive Multi –Topology 

Traffic Engineering a novel algorithm for dynamic traffic 

engineering. The main objective of AMPLE is to distribute 

load within a network domain, trying to offload congested 

links and paths by responding to the observed traffic 

conditions in real-time. 
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I. INTRODUCTION 

Taking care of movement flow so as to maintain a strategic 

distance from system clog and consequent administration 

interruptions is one of the key assignments performed by 

contemporary system administration frameworks.  

We present AMPLE — an effective traffic 

engineering and administration framework that performs 

versatile movement control by utilizing various virtualized 

steering topologies. The proposed framework comprises of 

two reciprocal parts: offline link weight optimization that 

takes as input the physical network topology and tries to 

produce maximum routing path diversity across multiple 

virtual routing topologies for long term operation through the 

optimized setting of link weights. Based on these diverse 

paths. 

Traffic engineering for plain IP-based networks (we 

will be referring to these as IGP-based networks) are only 

confined to offline operation and hence cannot cope 

efficiently with significant traffic dynamics.  

Purposes behind this constraint: IGP-based TE 

considers static activity conveyance through local IGP ways, 

without adaptable movement part for element load adjusting 

i.e. allows for static traffic delivery through native IGP paths, 

without flexible traffic splitting for dynamic load balancing. 

Likewise, changing IGP join weights in response to 

developing system blockage may bring about steering re-

union issues that possibly disturb progressing movement 

sessions (routing re-convergence problems). 

We are going to use Network management systems 

to handle traffic dynamics to ensure a congestion free 

network with a high throughput. IP environments provide 

simple facilities for forwarding and routing packets. 

However, in case of dynamic (unexpected) traffic conditions 

efficient management of resources is not achieved. Ning 

Wang et al. proposed a traffic engineering system which can 

dynamically adapt to traffic conditions with the help of 

virtual routing topologies. It mainly has two functionalities 

such as offline link weight optimization and adaptive traffic 

control. As a result we achieve effective routing by using 

multiple virtualized routing topologies. 

Here, we try to implement a multipath routing 

system that offers a hopeful solution for traffic dynamics in 

the present network in an efficient manner by considering the 

link utilization factors and also proper analysis in case of 

node failure in the network. Simulation is done using 

NS2(Network Simulator).In this anticipate we are mostly 

focusing on multipath directing framework that offers a 

promising answer for activity flow in today's systems in a 

proficient way. We are going to perform the Simulation 

utilizing NS-2. 

II. AMPLE OVERVIEW 

Ample is an adaptive traffic control method that uses multiple 

virtualized routing topologies. The system primarily consists 

of two complementary components: the offline link weight 

optimization (OLWO) that will take the physical network 

topology as input and try to produce maximum routing path 

diversity across multiple virtual routing topologies for long 

term operation through the optimized setting of link weights.   

Based on these diverse paths, adaptive traffic control 

(ATC) performs intelligent traffic splitting across individual 

routing topologies in reaction to the monitored network 

dynamics at short timescale. 

III. THE OVERALL DESCRIPTION 

Figure1 presents a complete picture of the projected AMPLE 

TE system, with Offline MT-IGP Link Weight Optimization 

(OLWO) and Adaptive Traffic Control (ATC) constituting 

the key components 

 
Fig. 1: AMPLE system overview 

 



Traffic Engineering and Management Systems on Virtualized Routing Topologies using AMPLE 

 (IJSRD/Vol. 4/Issue 04/2016/291) 

 

 All rights reserved by www.ijsrd.com 1198 

The definitive objective of OLWO is providing 

offline maximum intra-domain path diversity in the routing 

plane, allowing the ATC component to adjust at short 

timescale the traffic assignment across individual VRTs in 

the forwarding plane. Offline link weight optimization is only 

based on the characteristics of the network itself, i.e. the 

physical topology. The calculated MT-IGP link weights are 

configured in individual routers, and the corresponding IGP 

paths within each VRT are populated in their local routing 

information bases (MT-RIBs). While OLWO stresses on 

static routing configuration in a long timescale (e.g. weekly 

or monthly) the ATC module provides complementary 

functionality to permit short timescale (e.g. hourly) control in 

response to the behavior of traffic that cannot be usually 

anticipated. 

As revealed the figure, the input for ATC includes: 

The diverse MT-IGP paths according to the link weights 

computed by OLWO and Monitored network and traffic data 

such as incoming traffic volume and link utilizations 

At every short-time interval, ATC calculates a new 

traffic splitting ratio across individual VRTs for re-assigning 

traffic in an optimal way to the diverse IGP paths between 

each S-D pair. This function is handled by a centralized TE 

manager who has detailed knowledge of the network 

topology and periodically collects the up-to-date monitored 

traffic conditions of the operating network. 

These new splitting ratios are then configured by the 

TE manager to individual source PoP nodes, who use this 

configuration for remarking the multi-topology identifiers 

(MTIDs) of their locally originated traffic accordingly. The 

TE manager purpose can be comprehended as a dedicated 

server, but for robustness and flexibility it can be 

implemented in a distributed replicated manner for evading 

the existence of a single point of failure [6]. In the next 

section we will discuss the in depth design of distinct 

components in the AMPLE  

IV. COMPONENT SPECIFICATION 

A. Olwo (Offline Link Weight Optimisation): 

OLWO is used to determine the definition of “path diversity” 

between PoPs for traffic engineering. Two different 

situations for determining the path diversity: First case, 

highly diverse paths (e.g. end-to end disjoint ones) are 

available for some PoP-level S-D pairs, while for some other 

pairs individual paths are completely overlapping with each 

other across all VRTs. Second case, none of the S-D pairs 

have disjoint paths, but none of them are completely 

overlapping either [8][9]. 

Clearly, in the first case if any “critical” link that is 

shared by all paths grows congested, its load cannot be 

lessened through adjusting traffic splitting ratios at the 

associated sources, as their traffic will inevitably travel 

through this link no matter which VRT is used. Hence, 

AMPLE targets the second case by attaining “balanced” path 

diversity across all S-D pairs. 

 
Fig. 2: Path diversity in a network. 

Figure. Illustrates how path diversity can be 

achieved for SD pairs in the Point-of-Presence (PoP) level in 

the above network topology with three VRTs.Considering as 

an case from node1 to node 2 the key undertaking of the 

offline configuration is to process MT-IGP link weights for 

providing greatest path diversity to each S-D. for example if 

the link between node 5 and node 6 is exceptionally loaded 

,some traffic originally carried through the green path in VRT 

1 can be shifted to the other two i.e. VRTs 2 and 3, 

respectively by adjusting the traffic splitting ratio across the 

three VRTs at node 2. 

B. Network Monitoring: 

Collects up-to date traffic conditions in Real-time and plays 

a significant part for supporting the ATC operations. AMPLE 

implements a hop-by-hop based monitoring mechanism. The 

fundamental thought is that a dedicated monitoring agent 

deployed at every PoP node is accountable for monitoring:  

 The volume of the traffic originated by the local 

customers toward other PoPs (intra- PoP traffic is 

ignored). 

 The utilization of the directly attached inter-PoP links. 

 
Fig. 3: Network monitoring and ATC. 
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As shown in Fig, the monitoring agent collects data 

on the locally originated traffic volume from all the access 

routers (ARs) attached to customers at the PoP.In the 

meantime the agent also gathers the utilization of the directly 

attached inter-PoP links from individual backbone routers 

(BRs). In a periodic fashion (e.g. hourly), the central TE 

manager polls individual monitoring agents within each PoP 

and collects their locally monitored traffic volume and link 

utilizations. These figures are then used by the central TE 

manager for updating its maintained traffic engineering 

information base and computing traffic splitting ratios for the 

next interval.  

Such a hop-by-hop based paradigm works 

proficiently in a TE system with a central manager. The main 

reason is that new traffic splitting ratios are computed by the 

TE manager who is able to have the universal view of the 

network, allowing it to attain a global optimum in traffic 

control [9]. 

C. Adaptive Traffic Control: 

Given the improved MT-IGP link weights produced by 

OLWO, adaptive traffic control (ATC) can be summoned at 

short-time intervals during process in order to re-optimize the 

utilization of network resources in response to traffic 

dynamics. The optimization objective of ATC is to reduce the 

maximum link utilization (MLU), which is defined as the 

highest utilization among all the links in the network. The 

justification behind ATC is to perform periodic and 

incremental traffic splitting ratio re-adjustments across VRTs 

based on traffic pattern “continuity” at short a timescale, but 

without essentially performing a global routing re-

optimization process from scratch every time.  

In a periodic fashion, the subsequent two operations 

are performed: 

 • Measuring the incoming traffic volume and the network 

load for the    present interval as described in the previous 

section. 

 Calculate new traffic splitting ratios at individual PoP 

source nodes founded on the splitting ratio configuration 

in the previous interval, according to the newly measured 

traffic demand and the network load for dynamic load 

balancing. 

To satisfy the second task, a traffic engineering 

information base (TIB) is needed by the TE manager to 

preserve required network state founded on which new traffic 

splitting ratios are calculated. During each ATC interval, the 

TIB is updated upon the occurrence of two events.  

First, upon receiving the link utilization report from 

the network monitoring component, the TE manager updates 

the link utilization entry in the LL and the ID of the bottleneck 

link for each S-D pair under each VRT in SDPL. 

Second, when the adaptive traffic control phase is 

completed and the new traffic splitting ratios are computed, 

the splitting ratio field in SDPL is updated accordingly for 

each S-D pair under each VRT.ATC is achieved based on the 

up-to-date data maintained in the TIB.  

V. WORKING AS A COMPLETE SYSTEM 

The traffic engineering system works as follows: First, 

improved MT-IGP link weights are arranged on top of the 

basic MT-IGP platform and remain static until the following 

offline link weight optimization (OLWO) cycle. Amid this 

period, ATC (adaptive traffic control) adaptively re-adjusts 

the load according to the traffic dynamics in very short time 

scales. The traffic engineering manager updating the traffic 

volume between each S-D pair in the SDPL and link 

utilization information stored in the LL of the TIB. The 

alternate path is chosen for the packet Transfer based on the 

obtained link utilization information from the source to 

destination ends. 

VI. CONCLUSION 

This project proposes to implement the principle of AMPLE 

(Adaptive Multi-topology Traffic Engineering) a traffic 

engineering system presented by Ning Wang et al  that can 

adapt to dynamic traffic effectively this is implemented with 

the help of the AOMDV routing protocol in NS2.AMPLE has 

two important parts namely offline link weight optimization 

and online adaptive traffic management. These two perform 

the activities such as producing routing path diversities and 

intelligent traffic allocation. Traffic engineering ensures that 

the network can handle traffic abnormalities well. AMPLE 

does not necessitate frequent and on-demand re-assignment 

of IGP link weights, thus minimizing the undesired transient 

loops and traffic unpredictability. Also optimization of the 

MT-IGP link weights does not rely on the handiness of traffic 

matrix a priori, which spates existing IGP TE solutions due 

to imprecision of traffic matrix estimations. AMPLE has a 

very high chance of attaining near optimal performance with 

merely a small number of routing topologies. Below a simple 

simulation detail of creating a WSN is presented. 

 
Fig. 4: Snapshot of Flow of Data from Source node 1 to 

Destination Node 8 
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