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Abstract: An efficient Position-based Opportunistic Routing (POR) protocol which takes advantage of the stateless property of 
geographic routing and the broadcast nature of wireless medium. When a information bundle is sent out, some of the next door 
neighbor nodes that have overheard the transmitting will provide as sending applicants, and take turn to ahead the bundle if it is 
not relayed by the particular best forwarder within a certain time period. By using such in-the-air back-up, interaction is 
managed without being disturbed. The additional latency suffered by local path restoration is decreased and the copy sending 
due to bundle refocus is also decreased. In the case of communication hole, a Virtual Destination-based Void Handling (VDVH) 
scheme is further proposed to work together with POR. Both theoretical analysis and simulation results show that POR achieves 
excellent performance even under high node mobility with acceptable overhead and the new void handling scheme also works 
well. 
a new scalable key management scheme for WSNs which provides a good secure connectivity coverage. For this purpose, we 
make use of the unital design theory. We show that the primary applying from unitals to key pre-distribution allows us to 
accomplish great system scalability. However, this innocent applying does not assurance a higher key discussing possibility. 
Therefore, we propose an enhanced unital-based key pre-distribution scheme providing high network scalability and good key 
sharing probability approximately lower bounded by 1 – e-1˜ 0.632. We conduct estimated analysis and models and compare our 
remedy to those of current methods for different criteria such as storage space expense, system scalability, system connection, 
average protected path length and system resiliency. Our results show that the suggested approach enhances the system 
scalability while providing high protected connection coverage and overall improved performance. Moreover, for an equal 
system size, our remedy reduces significantly the storage space expense compared to those of current solutions. 
 
Keywords- POR, VDVH. 
 
 
I. INTRODUCTION 
 
A novel Position-based Opportunistic Routing (POR) 
protocol is proposed, in which several forwarding 
candidates cache the packet that has been received 
using MAC interception. If the best forwarder does 
not forward the packet in certain time slots, 
suboptimal candidates will take turn to forward the 
packet according to a locally formed order. In this 
way, provided that one of the applicants is successful 
in getting and sending the bundle, the information 
transmitting will not be disturbed. Prospective 
multipaths are utilized on the fly on a perpacket 
foundation, major POR’s outstanding sturdiness. The 
primary efforts of this document can be described as 
follows: We recommend a position-based 
opportunistic redirecting procedure which can be 
implemented without. 
Complicated adjustment to MAC method and achieve 
several wedding celebration without losing the 
benefit of accident prevention provided by 
802.11.The concept of in-the-air back-up 
significantly increases the sturdiness of the 
redirecting method and decreases the latency and 
copy sending due to local path repair. In the case of 
interaction gap, we recommend a Exclusive 
Destination-based Gap Managing (VDVH) plan in 
which the advantages of selfish sending (e.g., large 
improvement per hop) and opportunistic redirecting  

 
can still be obtained while handling interaction voids. 
We assess the effect of node flexibility on bundle 
distribution and describe the enhancement introduced 
about by the contribution of sending applicants. The 
expense of POR with concentrate on shield utilization 
and data transfer usage intake due to sending 
candidates’ copy sending is also mentioned. Through 
research, we determine that due to the selection of 
sending area and the properly designed replication 
restriction plan, POR’s efficiency gain can be carried 
out at little expense cost. Lastly, we assess the 
efficiency of POR through comprehensive models 
and confirm that POR accomplishes excellent 
efficiency in the face of high node flexibility while 
the expense is appropriate. In this work, our aim is to 
deal with the scalability issue without degrading the 
other system efficiency analytics. For this objective, 
we concentrate on the style of a plan which 
guarantees a excellent protected protection of 
comprehensive systems with a low key space for 
storage expense and a excellent system resiliency. To 
this end, we make use, of the unital style concept for 
efficient WSN key pre-distribution. Indeed, we 
recommend a innocent applying from unital style to 
key pre-distribution and we show through systematic 
analysis that it allows to achieve high scalability. 
Nonetheless, this innocent applying does not 
assurance a high key discussing possibility. 
Therefore, we recommend an improved unital based 
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key pre-distribution plan that preserves a good key 
discussing possibility while improving the system 
scalability. A initial perform and few conversations 
were provided in The efforts of our perform are given 
next: evaluation the primary condition of the art of 
symmetrical key control methods for WSNs that we 
categorize into two categories: probabilistic methods 
and deterministic ones. We further define the 
classification into sub-categories in accordance with 
the actual ideas and methods used in key return and 
contract. 
• We present, the use of unital style concept in key 
predistribution for WSNs. We display that the 
primary applying from unitals to key pre-distribution 
gives beginning to extremely scalable plan while 
offering low possibility of discussing typical 
important factors. 
• We propose an enhanced unital-based key pre-
distribution scheme in order to increase the network 
scalability while maintaining a good key sharing 
probability. We prove that adequate choice of our 
solution parameter should guarantee high key sharing 
probability approximately lower bounded by 
while ensuring a high network scalability. 
• We analyze and compare our new approach against 
main existing schemes, with respect to different 
criteria: storage space expense, power intake, system 
scalability, protected connectivity coverage, average 
protected path length and system resiliency. The 
obtained results display that our remedy enhances the 
system scalability while providing good overall 
system performances. Moreover, we display that at 
equal system size, our remedy reduces significantly 
the storage space expense and thereby the power 
intake. 
 
II. POSITION-BASED OPPORTUNISTIC 

ROUTING 
 
2.1 Overview 
The design of POR is depending on geographical 
redirecting and opportunistic sending. The nodes are 
believed to be aware of their own place and the roles 
of their immediate others who live nearby. 
Community place details can be interchanged using 
one-hop shining example or piggyback in the 
information packet’s headlines. While for the 
position of the place, we believe that a place signing 
up and search support which charts node details to 
places is available just as in . It could be noticed 
using many types of place support. In our situation, 
some effective and effective way is also available. 
For example, the place of the place could be passed 
on by low bit rate but long variety receivers, which 
can be applied as regular shining example, as well as 
by responses when asked for by the resource. When a 
resource node wants to deliver a bundle, it gets the 
place of the place first and then connects it to the 
bundle headlines. Due to the place node’s activity, 
the multiple hop direction may diverge from the true 

place of the ultimate place and a bundle would be 
decreased even if it has already been provided into 
the area of the place. To deal with such issue, 
additional examine for the place node is presented. At 
each hop, the node that sends the bundle will 
examine its next door neighbor list to see whether the 
place is within its transmitting variety. If yes, the 
bundle will be straight sent to the place, just like the 
place location forecast plan described in. By 
executing such recognition examine before selfish 
sending depending on place details, the impact of the 
direction divergence can be very much reduced. In 
traditional opportunistic sending, to have a bundle 
obtained by several applicants, either IP passed on or 
an incorporation of redirecting and MAC method is 
implemented. The former is vulnerable to MAC 
accident because of the deficiency of accident 
prevention support for passed on bundle in current 
802.11, while the latter needs complicated 
sychronisation and is not easy to be applied. In POR, 
we use identical plan as the MAC multicast method 
described in. The bundle is transmitted as unicast (the 
best forwarder which makes the largest positive 
progress toward the destination is set as the next hop) 
in IP layer and multiple reception is achieved using 
MAC interception. The use of 
RTS/CTS/DATA/ACK significantly reduces the 
collision and all the nodes within the transmission 
range of the sender can eavesdrop on the packet 
successfully with higher probability due to medium 
reservation. 
 
2.2 Selection and Prioritization of Forwarding 
Candidates 
 
One of the key problems in POR is the selection and 
prioritization of forwarding candidates. Only the 
nodes located in the forwarding area would get the 
chance to be backup nodes. The forwarding area is 
determined by the sender and the next hop node. A 
node located in the forwarding area satisfies the 
following two conditions: 1) it makes positive 
progress toward the destination; and 2) its distance to 
the next hop node should not exceed half of the 
transmission range of a wireless node (i.e., R=2) so 
that ideally all the forwarding candidates can hear 
from one another. In Fig. 1, the area enclosed by the 
bold curve is defined as the forwarding area. The 
nodes in this area, besides node A (i.e., nodes B, C), 
are potential candidates. According to the required 
number of backup nodes, some (maybe all) of them 
will be selected as forwarding candidates. The 
concern of a sending applicant is made the decision 
by its range to the location. The closer it is to the 
location, the greater concern it will get. When a node 
delivers or delivers a bundle, it chooses the next hop 
forwarder as well as the sending applicants among its 
others who live nearby. The next hop and the 
applicant record consist of the forwarder record. 
Criteria 1 reveals the process to choose and focus on 
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the forwarder record. The applicant record will be 
connected to the bundle headlines and modified hop 
by hop. Only the nodes specified in the applicant 
record will act as sending applicants. The reduced the 
catalog of the node in the applicant record, the 
greater concern it has.

 

 
 
Every node maintains a forwarding table for the 
packets of each flow (identified as source-destination 
pair) that it has sent or forwarded. Before calculating 
a new forwarder list, it looks up the forwarding table, 
an example is illustrated in Table 1, to check if a 
valid item for that destination is still available. The 
forwarding table is constructed during data packet 
transmissions and its maintenance is much easier than 
a routing table. It can be seen as a trade-off between 
efficiency and scalability. As the establishment of the 
forwarding table only depends on local information, 
it takes much less time to be constructed. 
 
2.3 Limitation on Possible Duplicate Relaying 
Due to collision and nodes’ movement, some 
forwarding candidates may fail to receive the packet 
forwarded by the next hop node or higher priority 
candidate, so that a certain amount of duplicate 
relaying would occur. If the forwarding candidate 
adopts the same forwarding scenario as the next hop 
node, which means it also calculates a candidate list, 
then in the worst case, the propagation area of a 
packet will cover the entire circle comprising the 
destination as the center and the radius can be as 
large as the distance between the source and the 
destination.  
2.4 MAC Modification and Complementary 
Techniques 

2.4.1 MAC Interception 
We leverage on the broadcast nature of 802.11 MAC: 
all nodes within the coverage of the sender would 
receive the signal. However, its 
RTS/CTS/DATA/ACK mechanism is only designed 
for unicast. It simply sends out data for all broadcast 
packets with CSMA. Therefore, packet loss due to 
collisions would dominate the performance of 
multicast-like routing protocols.  In the network 
layer, we just send the packet via unicast, to the best 
node which is elected by greedy forwarding as the 
next hop. In this way, we make full utilization of the 
collision avoidance supported by 802.11 MAC. 
While on the receiver side, we do some modification 
of the MAC-layer address filter: 
 
2.4.2 MAC Callback 
When the MAC layer fails to forward a packet, the 
function implemented in POR mac_callback will be 
executed. The product in the sending desk 
corresponding to that location will be eliminated and 
the next hop node in the next door neighbor record 
will also be eliminated. If the transmitting of the 
same bundle by a sending applicant is overheard, 
then the bundle will be decreased without re sending 
again; otherwise, it will be given a second 
opportunity to refocus. The packages with the same 
next hop in the interface line which is situated 
between the redirecting part and MAC part will also 
be retracted for rerouting. 
 
2.4.3 Interface Queue Inspection 
One of the key points of POR is that when an 
intermediate node receives a packet with the same ID 
(i.e., same source address and sequence number), it 
means a better forwarder has already taken over the 
function. Hence, it will drop that packet from its 
packet list. Besides maintaining the packet list, we 
also check the interface queue. We do this because 
when the packet arrives at the routing layer, the same 
packet might have already been sent down to the 
lower layers by the current node. With additional 
inspection of the interface queue, we further decrease 
the duplicate packets appearing in the wireless 
channel. 
 
III. A NEW SCALABLE UNITAL-BASED 

KEY PRE-DISTRIBUTION SCHEME 
FOR WSNS 

  
In this area, we existing a new unital-based key 
predistribution plan for WSNs. So they can improve 
the key discussing possibility while keeping great 
system scalability, we recommend to develop the 
unital style prevents and pre-load each node with a 
variety of prevents selected in a particular way. 
 
A. Key Pre-distribution 
           Before the deployment step, we generate 
blocks of m order unital design, where each block 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-2, Issue-9, Sept.-2014 

Key Pre-Sharing System Used For Consistent Data Delivery For Wireless Sensor Networks 
 

132 

corresponds to a key set. We pre-load then each node 
with t completely disjoint blocks where t is a protocol 
parameter that we will discuss later in this section. In 
lemma 1, we demonstrate the condition of existence 
of such t completely disjoint blocks among the unital 
blocks. In the basic approach each node is pre-loaded 
with only one unital block and we proved that each 
two nodes share at most one key. Contrary to this, 
pre-loading each two nodes with disjoint unital 
blocks means that each two nodes share between zero 
and t keys since each two unitals blocks share at most 
one element. After the deployment step, each two 
neighbors exchange the identifiers of their keys in 
order to determine the common keys. If two 
neighboring nodes share one or more keys, we 
propose to compute the pairwise secret key as the 
hash of all their common keys concatenated to each 
other. The used hash function may be SHA-1 [22] for 
instance. This approach enhances the network 
resiliency since the attackers have to compromise 
more overlap keys to break a secure link. Otherwise, 
when neighbors do not share any key, they should 
find a secure path composed of successive secure 
links. The significant benefits of this strategy is the 
enhancement of the key discussing possibility. As we 
will confirm in next subsection, this strategy allows 
to accomplish a higher protected connection 
protection since each node is pre-loaded with t 
disjoint prevents. Moreover, this strategy gives good 
system resiliency through the blend pairwise key 
important factors which supports protected 
hyperlinks. In addition, we show that our remedy 
preserves a higher system scalability in comparison 
to current alternatives although it continues to be 
lower than that of the naïve edition. 
B. Theoretical analysis 
We denote in what follows by t-UKP the unital-based 
key pre-distribution scheme of parameter t (t is the 
number of preloaded blocks at each node).  
1) storage overhead: 
When using the t-UKP scheme of order m, we pre-
loaded each node with t(m+1) distinct keys. Indeed, 
from the construction, we can see that t blocks 
preloaded in a given node are completely disjoint. So, 
each two blocks within a key ring do not intersect at 
any key. So, the memory required to store keys is 
then equal to l ×t ×(m+1), where l is the key size. 
 
2) Network scalability: 
Since each node is pre-loaded with t blocks from the 

 possible blocks of the unital 
design, it is obvious that the maximum number of 
key rings that we can reach is equal to 

.This is the ideal case when all 
unital blocks are used. When using the random pre-
distribution of unital blocks, we may generate a 
number of blocks slightly lower than this best value. 
We compute in what follows the minimum network 

size that can be supported by the random blocks 
distribution. 

Lemma 1: Given , each set of 

 blocks from an m 
order unital design contains at least one sub-set of t 
completely disjoint blocks. 
Proof: As shown before, we know that each block of 
a unital design intersect with exactly 

other blocks at one key. We 
prove the proposition by induction: for t =2,letT be a 

set of  blocks of a unital design 
of order m and let us assume that each two blocks of 
T intersect at one point. So, each block of T intersects 

with the other blocks in T 
which contradicts the fact that each block intersects 

with exactly blocks of the 
global unital. Hence the proposition is true for t =2. 
Let us now assume that the proposition is true at the 
order and check whether it is for t +1.LetT be a set of 

blocks of a unital of 
order m.Since the proposition is true at order t, it 
exists at least one subset T of t disjoint blocks in T . 
Each of these blocks intersects with exactly 

 other blocks. So the maximum 
possible number of blocks which intersect with T is 

Hence, among the remaining 

blocks of , there exists at least 
one block which does not intersect with any block of 
T . We deduce that T contains at least t +1completely 
disjoint blocks. 
Proposition 1: Using the t-UKP scheme with a 
random pre-distribution of unital blocks, we generate 

at least  key 
rings. 
Proof: Using a unital design of order m, the number. 
From the t-UKP construction, we know that each key 
ring contains exactly t disjoint blocks. Following the 
lemma 1, we find that using the t-UKP scheme, we 
can generates at least of the generated blocks is equal 
to key rings. 
C. Choice of the t value 
As we revealed through efficiency research, the pre 
submission of t unital prevents in each node instead 
of one allows simultaneously improving the key 
discussing possibility and processing blend pairwise 
key important factors wizard strengthen  secure links. 
On the other hand, the use of the t-UKP scheme 
multiplies the storage overhead and decreases the 
network scalability over the naive version. The 
option of the t value relies upon then on the program 
need to be able to acquire the best compromise. 
Indeed, when we do not need to set up a protected 
weblink between each couple of nodes or when the 
duration of protected routes is not a significant issue, 
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low principles of t can be selected. For example, in 
many-to one WSNs where the key discussing need is 
decreased to the child-parent connection, low 
principles of t can be used to be able to achieve 
extremely scalable implementation. However, when 
the key discussing possibility and the duration of 
protected routes are significant issues, t should be 
given a higher value which allows to make sure a 
good key discussing probability. In order to maintain 
a high key sharing probability and then low secure 
path length while maintaining a high scalability, we 

propose to choose Without loss of 
generality, we assume that m is a perfect square, if it 
is not the case, we can refer to the nearest integer to 
the square root of m. Indeed, this value allows to 

maintain a high scalability of with a storage 

overhead of  As we will prove, this choice 
allows to reach a very good key sharing probability 

approximately lower bounded by  We 
denote by UKP* the t-UKP scheme with 
and we recall that a lower bound of the direct secure 
connectivity coverage of UKP* is a value L, such 
that the direct secure connectivity coverage of UKP* 
is always greater or equal to L for all m values. 
Proposition 4: Let us consider the UKP* scheme (t-
UKP with m), the direct secure 
connectivity coverage is approximately lower 

bounded by  
Proof: : Following Proposition 2, when using the 

UKP* (t-UKP with the secure connectivity 
coverage is approximately given by : 

.Since  (m) is a 
strictly decreasing function defined on the interval 
0,1], the limit of as m tends to infinity exists 
and is equal to L such as: We have: 

 
So, is a strictly decreasing function having a 
limit of as m tends to 
infinity. This limit is then an approximate lower 
bound of the direct secure connectivity coverage 
when using the UKP* scheme. 

 
Network scalability at equal key ring size. 

 
IV. PERFORMANCE COMPARISON 
 
A. Network scalability at equal key ring size 
We compare in Figure 3 the scalability of the 
proposed unital based schemes against that of the 
SBIBD-KP and the Trade-KP ones. The network 
scalability of the t-UKP schemes is computed as the 
average value between the maximum and the 
minimum scalability. The network scalability of the 
SBIBD-KP scheme is computed as 
where m is the SBIBD design order and m +1is the 
key ring size. We compute the salability of the Trade-
KP scheme as 2q where q is the first prime power 
greater than the key ring size k, this  
 
value allows a achieve the best session key sharing 
probability using the Trade-KP scheme as we proved 
in [13]. The figure shows that at equal key ring size, 
the NU-KP scheme allows to enhance greatly the 
scalability compared to the other schemes; for 
instance the increase factor reaches 10000 compared 
to the SBIBD-KP scheme when the key ring size 
exceeds 100. Moreover, the figure shows that the t-
UKP schemes achieve a high network scalability. We 
notice that the higher t is, the lower network 
scalability is. Nevertheless, 2UKP and 3-UKP give 
better results than those of the SBIBDKP and the 

Trade-KP solutions. Even we choose as 
we propose (UKP*), the network scalability is 
enhanced. 
For example, in comparison to SBIBD-KP plan, the 
increase factor gets to five when the key band size 
similar to 150. We story in the same results 
independently with straight line machines which 
demonstrate clearly the system scalability 
improvement when using our alternatives. 
B. Key ring size at equal network size 
In this subsection, we compare the required key ring 
size when using the unital-based, the SBIBD-KP and 
the Trade KP schemes at equal network size. We 
compute for each network size the design order 
allowing to achieve the desired scalability and we 
deduce then the key ring size, the obtained results are 
reported in below figure.The figure shows that at 
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equal network size, the NU-KP scheme allows to 
reduce the key ring size and then the storage 
overhead. Indeed the enhancement factor over the 
SBIBD-KP scheme reaches 20. When using the t-
UKP schemes, the results show that the higher t is, 
the higher required key ring size is. However, this 
value remains significantly lower than the required 
key ring size of the SBIBD-KP and the Trade-KP 
schemes. Moreover, we can see clearly in the figure, 
that at equal network size, the UKP* scheme 
provides very good key ring size compared the 
SBIBD-KP and the Trade-KP schemes. For instance, 
the key ring size may be reduced over a factor greater 
than two when using the UKP* compared to the 
SBIBD-KP scheme. 
C. Energy consumption at equal network size 
In this subsection, we compare the energy 
consumption induced by the direct secure link 
establishment phase. Since each node broadcasts its 
list of key identifiers to its neighbors, the energy 
consumption can be computed as 

 is 
the average energy consumed by the transmission 
(resp. reception) of one bit, k is the key ring size, η is 
the average number of neighbors and log (|S|) 
represents the size of a key identifier in bits that we 
round up to the nearest byte size. We compare the 
energy consumption of our solutions against SBIBD-
KP and Trade-KP. The results plotted in Figure show 
that at equal network size, the NU-KP scheme 
consumes very small amount of energy to exchange 
the low 

 
number of key identifiers. We also note that the 
higher t is, the higher the consumed energy is. This is 
due to the increased number of stored keys and 
thereby the increased number of exchanged 
identifiers. Finally, the figure shows clearly that 
UKP* scheme consumes less energy than the 
SBIBD-KP and the Trade-KP schemes. This matches 
our expectation since the energy consumption is 
strongly correlated to the number of stored keys. 
D. Network connectivity at equal key ring size 
We compare in this subsection, the network secure 
connectivity coverage of the different schemes. First, 
we plot in Figure (a) the key sharing probability 
when using the unital based schemes (NU-KP, t-UKP 
and UKP*). The figure shows that the NU-KP 

scheme provides a bad direct secure connectivity 
coverage which decreases significantly when the key 
ring size increases. Indeed, the key sharing 

probability is low and tends to  as k tends to 
infinity. Otherwise, the obtained results show that the 
higher t is, the better the direct secure connectivity 
coverage is. Indeed, loading nodes with many blocks 
from unital design allows to increase significantly the 
key sharing probability. The figure shows moreover 
that the UKP* scheme gives very good connectivity 
results. For instance, the direct secure connectivity 
coverage remains between 0.82 and 0.66 when the 
key ring size is between 10 and 150. As the key ring 
size is high, the direct secure connectivity of UKP* 

approaches which we proved to 
be an approximate lower bound. 

 
E. Network resiliency at equal key ring size 
We evaluate in this subsection, the system resiliency 
of the unital-based techniques to those of the Trade-
KP and the SBIBDKP ones. We observe that the 
suggested business centered development given in [8] 
allows to have a exclusive pairwise key per protected 
weblink, this key is calculated as the hash of a 
exclusive couple of preliminary important factors. 
However the overall system resiliency is not ideal 
because the bargain of some key jewelry may expose 
other pairwise key important factors used to protected 
exterior hyperlinks in which the affected nodes are 
not engaged. We shown that the resiliency of the 
Trade-KP plan is given by: (see evidence in appendix 
A)

 
where x is the number of comprised nodes and q is 
the Ruj et al. trade construction parameter. On the 
other hand, following the study presented in [10], the 
network resiliency R of the SBIBD-KP scheme is 
given by: 
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Network resiliency at equal key ring size. 

 
F. Numerical results 
 
We offer in table IV mathematical results evaluating 
system scalability, direct protected connection 
coverage, and regular protected direction duration of 
the three techniques (SBIBD-KP, Trade-KP and 
UKP*) at equivalent key ring size. We notice that we 
offer the common system scalability (number of 
nodes) when using UKP* plan. On the other hand, we 
estimate the common protected direction duration 
based on models. We refer in these simulations to the 
results given in order to construct a grid deployment 
model which ensures the network physical 
connectivity and coverage. Numerical results show 
that the unital-based key pre-distribution scheme 
UKP* increases the network scalability over the 
SBIBD-KP and the Trade-KP scheme while 
maintaining high secure connectivity coverage. For 
instance, the network maximum size is increased by a 
factor of 3 and 4.8 when the key ring size is equal to 
68 and 140 respectively compared to the SBIBD-KP 
scheme. In addition, we maintain a high connectivity 
over 0.63 which ensures a low average secure path 
length which does not exceed 1.37. 
 
CONCLUSION 
 
We suggested, in this work, a scalable key 
management plan which guarantees a excellent 
protected protection of extensive WSN with a low 
key storage expense and a excellent system 
resiliency. We make use of the unital design concept. 
We revealed that a basic applying from unitals to key 
pre-distribution allows to achieve great system 
scalability while providing a low direct protected 
connection protection. We suggested then an efficient 
scalable unital-based key pre-distribution plan 
offering great system scalability and excellent 
protected connection protection. We discuss the 
remedy parameter and we recommend sufficient 
principles providing a very excellent trade-off 
between system scalability and protected connection. 
We performed systematic research and models to 
compare our new remedy to current ones, the results 
revealed that our approach guarantees a higher 
protected protection of extensive systems while 
offering excellent overall activities. 
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