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Abstract— Use of HALO scheme to achieve finest routing is 

newly developed better approach. By using the technique 

every node, for every other node, the algorithm 

independently and iteratively updates the fraction of traffic 

destined to that leaves on every of its outgoing links. At 

every iteration, the updates are calculated by using on the 

shortest path calculations to each destination which in turns 

determined by the marginal costs of the network’s links. 

That means the marginal link costs are used to find the 

shortest paths are in turn obtained from link-state updates 

that are flooded through the network after every iteration. 

This technique is also adaptive which means it automatically 

detects the static network changes and takes decisions 

considering the other available means. Though this has 

achieved to eliminate the trade-off between optimality and 

ease of implementation and routing still it can work 

elegantly if we tried to reduce the acknowledgement 

overhead traffic. This paper project that there is a congestion 

issue due to acknowledgements which is to be reduced by 

using 2ACK system with triplet model and this has helped 

to reduce traffic and improve link utilization. This paper 

also gives experimental results to support these theoretical 

facts. 
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I. INTRODUCTION 

Routing term suggests the process of selecting best paths in 

a network. That means there are n numbers of ways to send 

a data packet from sender node to receiver node, the process 

through which we find the best path in terms of marginal 

cost and low traffic so that the cost of sending packet in 

network will be optimal. In the past, the term routing was 

also used to mean forwarding network traffic among 

networks. This has been of fundamental research and 

practical interest since the early 1970s with the advent of 

ARPANET, the predecessor of the Internet. Till today it is 

find that the different optimal routing algorithms developed 

over the last 40 years are seldom implemented. Routing 

term suggests the process of selecting best paths in a 

network. That means there are n numbers of ways to send a 

data packet from sender node to receiver node, the process 

through which we find the best path in terms of marginal 

cost and low traffic so that the cost of sending packet in 

network will be optimal. In early days the term routing was 

also used as means forward network traffic among networks. 

This has been fundamental research and practical interest 

from the early 1970s with the era of ARPANET, the 

predecessor of the Internet. Till today it is find that the 

different optimal routing algorithms developed over the last 

40 years are seldom implemented. So, hop-by-hop packet 

forwarding supporting distributed link-state routing 

protocols like OSPF/IS-IS are the dominant intra-domain 

routing solutions on the Internet. The reason behind the 

widespread distribution and adoption of link-state, hop-by-

hop algorithms has been their simplicity—here in algorithm 

main idea suggest to centrally assign weights to links based 

on input traffic statistics, then flood the link weights through 

the network, and then compute the shortest paths from the 

link weights and locally forward packets to destinations 

along these computed shortest paths. Because of rapid 

growth in our communication networks in size and 

complexity, this simplicity has helped OSPF to expand the 

boundaries of optimal routing techniques that are harder to 

implement. Ultimately this results into lost performance of 

this tradeoff [1,2,6]. 

Generally poor resource utilization results from 

OSPF. Network administrators are forced to overprovision 

their networks to handle peak traffic. Subsequently this 

resulted into on average, most network links run at just 

30%–40% utilization. The problem become critical, when it 

realized that there has to be no way around this tradeoff. In 

actual condition, in the offered traffic, finding the optimal 

link weights for OSPF, if they exist, has been shown to be 

NP-hard problem. HALO paper suggested by Nithin 

Michael is able to eliminate this tradeoff between optimality 

and ease of implementation in routing. Hop-by-hop 

Adaptive Link-state Optimal (HALO) is a routing solution 

which retains the simplicity of link-state, hop-by-hop 

protocols simultaneously iteratively converging to the 

optimal routing assignment. As per our knowledge, this is 

the first optimal link-state hop-by-hop routing solution. 

Meaning of HALO is [3] 

 Hop by hop: - This means every router in network, 

based on the destination, current hop controls only the 

next hop that a packet is going to take. 

 Adaptive: - To compute link weights, this algorithm 

doesn’t require traffic demand matrix as an explicit 

input. Algorithm smoothly recognizes and adapts to 

changes in the network, in terms of both topology 

changes and traffic variations, arisen from the network 

states like link flow rates. 

 Link-state: - Using periodically flooded link-state 

updates each router receives the state of all the 

network’s links and makes routing decisions based on 

the link states.  

 Optimal: - Given routing algorithm try to minimize cost 

function e.g. like minimizing total delay determined by 

the network operator. The term traffic engineering (TE) 

means problem of guiding network traffic through 

routing to minimize a given global cost function [2,3]. 

End-to-end acknowledgment is used in the TCP 

protocol. Such acknowledgments are sent by the end- 

receiver to notify the sender about the reception of data 

packets. This algorithm uses the ACK scheme for 

acknowledgement purpose. In which acknowledgement is 
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passed to sender node for each and every packet received by 

receiver node. This causes an unwanted traffic of 

acknowledgements. This paper project that there is a 

congestion issue due to acknowledgements which is to be 

reduced by using 2ACK system with triplet model. The 

2ACK scheme doesn’t follow end-to-end acknowledgement 

system. In 2ACK scheme for every 3 node i.e. triplet along 

the route an explicit acknowledgement in the form of 2ACK 

packet is send to the sender. Using this technique along with 

HALO scheme has turn out be very helpful to reduce traffic 

arrived due to unwanted acknowledgements. This will in 

turn have improved link utilizations [4,5].              

II. RELATED WORK 

Over the years, Traffic engineering has attracted plenty of 

research attention. Let’s take a quick look at summary of 

major connected results from totally different communities 

like management, optimization, and networking. Broadly, 

the present work will be divided into OSPF-TE, MPLS-TE, 

traffic demand agnostic/oblivious routing protocol design, 

and optimal routing algorithms [6].  

This routing algorithm gives a solution to an open 

question with a positive answer: Optimal traffic engineering 

or optimal multi-commodity flow can be obtained using 

link-state routing protocols along with hop-by-hop 

forwarding technique. Today’s versions of these protocols, 

Open Shortest Path First (OSPF) and Intermediate System-

Intermediate System (IS-IS), uses the technique to split 

traffic evenly over shortest paths based on their link weights 

also known as marginal weights of the links. However, the 

process of optimizing link weights for Open Shortest Path 

First (OSPF) and Intermediate System-Intermediate System 

(IS-IS) to the offered traffic is a known to be a NP-hard 

problem, and even the best setting or adjusting of the 

weights can deviate quite  significantly from an expected 

optimal distribution of the traffic. In PEFT, the process 

includes splitting traffic over multiple paths with an 

exponential penalty on longer paths. Different from the 

previous forms, DEFT, PEFT protocol provably achieves 

optimal traffic engineering along with retaining the 

simplicity of the hop-by-hop forwarding. This protocol also 

leads to a major reduction in the time needed to compute the 

best link weights. Protocol and the computational methods 

both are developed in a conceptual framework, called 

Network Entropy Maximization which is accustomed to 

detect the traffic distributions that are both optimal and 

realizable by link-state routing [2].  

Another most famous and adaptable routing 

algorithm is Gallager’s algorithm for minimum delay 

routing. The advantage of Gallager’s routing is its 

meticulous mathematical approach to a problem, which is 

more often taken care of using heuristics. This approach is 

based on very well designed mathematical network model, 

which is customized to describe the minimum total delay 

routing problem. Two conditions based on marginal delay of 

links and neighbours leads to mathematical observations for 

achieving global optimization. These observations and 

conditions leads to derivation of an iterative and distributed 

routing algorithm. Gallager’s proves in detail that the 

algorithm achieves total minimum delay routing in his 

analysis [7]. 

One of the approaches to avoid traffic matrices and 

implement traffic engineering today is MPLS-TE. It 

proposes to compute end-to-end tunnels in network traffic 

according to its demands with the available network 

bandwidth. Then bandwidth is assigned as per to new traffic 

demands using techniques like Constrained Shortest Path 

First. But performance achieved as compared to OSPF 

comes at overhead of establishing multiple end-to-end 

virtual circuits. This shows disadvantage when the traffic 

changes, the end-to-end virtual circuits that were established 

for a peculiar traffic pattern fails, and performance degrades. 

 
Fig. 1: Comparisons of Routing Algorithms 

As shown in the fig. 1, it suggests that previous 

routing algorithms lack one of the features of HALO 

algorithm. So HALO is better than other previous 

algorithms [2]. 

 
Fig. 2: ACK Scheme 

Fig. 2 shows the working of the 2ACK scheme. 

Here, N1, N2, and N3 are three consecutive nodes (triplet) 

along a route. DSR protocol generates the route from a 

source node S, to a destination node D in its Route 

Discovery phase. Here N1 sends a data packet to N2 and N2 

forwards it to N3, but N1 is unaware whether N3 receives 

the data packet successfully or not. Thus 2ACK scheme 

requires an explicit acknowledgment to be sent by N3 to 

notify N1 that data packet is received successfully. Thus 

when node N3 receives the data packet successfully, it sends 

out a 2ACK packet along with the ID of the corresponding 

data packet over two hops to N1 (i.e., in the opposite 

direction of the routing path as shown in fig.). To notation 

purpose, N1 in the triplet [N→N2→N3] is notified as the 

2ACK packet receiver and N3 as the 2ACK packet sender 

[3]. 

There may be more than one sets of triplet along 

the route. For every triplet such 2ACK transmission takes 

place. Thus only the first router from the source will not 

serve as a 2ACK packet sender. The last router just before 

the destination and the destination will not serve as 2ACK 

receivers. 

III. SYSTEM DEVELOPMENT 

The system architecture of the implementation of the 

proposed system will be as follows. 
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Fig. 3: System Architecture 

The triplet N1 → N2 → N3 in Figure 2 illustrate 2ACK’s 

processing. Note that such codes are run on each of the 

sender/receiver of the 2ACK packets. Following is the 

algorithm of our proposed system. 

1) Start.  

2) Sender is S and Destination is D. 

3) Compute shortest path tree for destination D using 

HALO method. 

4) Form new triplet N1 → N2 → N3 by taking 3 nodes 

from shortest path route. 

5) N1 is considered as temp sender node and N3 as temp 

Receiver node and N2 is middle Node. 

6) Packet is forwarded from N1 to N3. 

7) N3 send acknowledgement to N1 using 2Ack. 

8) Check if (N3= = D). 

9) If not then repeat Step 4 to 8 for next 3 nodes. 

10) If yes then D sends final acknowledgement to S. 

11) Stop. 

IV. EXPERIMENTAL ANALYSIS 

After implementing the system, the experimental analysis is 

carried out. Following are the experimental results. 

Transmission Time: 

 
Fig. 4: Transmission Time Comparison Graph 

Fig. 4 shows that by using our proposed system 

time required to transmit the data is reduced. This means 

that the proposed system is faster than the existing system. 

 
Fig. 5: Acknowledgement Comparison Graph 

Here the fig. 5 shows that the number of 

acknowledgements required to in existing system is 

decreased in proposed system. 

 
Fig. 6: Congestion Graph 

In fig. 6 we have taken the time required to file 

send by using our proposed system in network with 

congestion and in without congestion. This graph shows that 

the time required to transmit data take more time in 

congested network. 

V. CONCLUSION 

Form the above experimental analysis we can conclude that 

the proposed system is faster than the existing system in 

terms data transmission time. Here the transmission time is 

significantly reduced. The number acknowledgements has 

been reduced this is the main advantage our proposed 

system. In the congested network point of view, proposed 

system is not that much useful for the large file size. It has 

been only able to reduce to the transmission time for the 

smaller size data file. So it can be concluded that the paper 

is helpful to improve the system. The further it can be used 

to detect the misbehaving of nodes in network as it is one of 

the properties of the 2Ack system. 
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