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Abstract: Aiming at the problemsin service oriented real-time multimedia transmission, such as along delay,
frequent jitter and low reliability, this paper proposes LD/R Path algorithm LD/R Path estimates the dynamic
data volume on service nodes and links through reasonable data volume approximation. And the data splitting
technique is imported to convert the node delay into the edge delay. In the mean time, the reliability of nodes
is considered so that the multimedia delivery problem is transformed into a conventional shortest path prob-
lem. The experimental simulation results show that the algorithm is a kind of high efficient and reliable algo-
rithm spending smaller complexity achieving good path selection performance.
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1. Introduction

In the service-oriented real-time multimedia transmission
system, the service requests having the same functional
requirements is often able to complete by a variety of
service composition ways¥. At running time, each ser-
vice component can choose different service counterparts
to achieve. In real-time multimedia system, the users are
very sensitive to time delay so the user cannot accept
long delay and frequent jitter of multimedia information.
In addition, service users can't control service because
services are also affected by equipment, environment and
other factors in the pervasive environment*®. The ser-
vices have great differences between individuals and the
reliability of the individual services will eventually de-
termine the expected performance of composite services.
Therefore, it is a challenging problem about how to
choose a series of appropriate service copies to constitute
high credible service path with the low latency in perva
sive environment.

Zeng and the others think the service copies should be ch.
This paper mainly makes development and innovation
from the following aspects.

(1) Aiming at the problems in service oriented rea-time
multimedia transmission, such as a long delay, frequent
jitter and low reliability, this paper proposes LD-RPath
algorithm LD/RPath estimates the dynamic data volume
on service nodes and links through reasonable data vo-
lume approximation. And the data splitting technique is
imported to convert the node delay into the edge delay. In
the mean time, the reliability of nodes is considered as a
coefficient of delay, so that the multimedia delivery prob-
lem is transformed into a conventional shortest path
problem. The advantages of this algorithm are as follows.
1) The reliability is integrated into the edge weights rea-
sonably, which guarantee the reliability in the choice of

the shortest path. 2) The reasonable approximate of data
reduces the problem’s complexity. 3) Node split inte-
grates node weights into edge weights.

(2) In order to further validate the correctness and validi-
ty of LD-R Path agorithm, the simulation experiment is
made to compare the agorithm proposed in this paper,
the Random algorithm and the optimal algorithm. In 50
groups of experiments, there are 42 times that the results
of LD/R Path agorithm are better than those of the Ran-
dom agorithm and 9 times that the results of LD/R Path
algorithm are better than those of the Optimal algorithm.
When the network size is 30, there are 94 times that
LD/R Path agorithm creates the path delay, which is
smaller than the Random agorithm. When the network
size reaches to 1600, the times that the path delay created
by LD/R Path algorithm is smaller than Random algo-
rithm reduce to 82 times that. The experimental simula-
tion results show that the algorithm is a kind of high effi-
cient and reliable algorithm spending smaller complexity
achieving good path selection performance while impos-
ing low overhead to the system.

2.LD/R Path Algorithm
2.1. Thepricelabel

Service chart after the above 3 steps after the conversion,
each side is marked time delay cost now. If aboundary is
an interna edge, then it is the price of the following form.

L mo &)

8
Among them, g and o, are reliability and unit
processing time of the internal edges represent service
replica node, Ml is the approximate amount of data; oth-
erwise, thisedgeisthe price of the following form:
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Among them, b; is the service bandwidth, m is the ser-
vice on the edge of the approximate amount of data
transmission.
Figure 1 shows a simple conversion example. Figure 1(a)
is a service graph, assume that the only 1 copies of each
service (similar to handle multiple copies), node splitting,
converted to figure 1 (b). s, and § shown is the node of

source data and the destination node.

5
(s~

(a) Aservicegraph

(b) Transformed service graph

Figurel. Showsa simple conversion example
Considering the amount of data approximation and relia-
bility conversion, assuming the initial data in the s, for
the amount of M, then figure 1 (b) between s, and s,

in the inner side of the price for imro.ol, said the relia-
&

bility of node s data processing delay is multiplied by
S S;, and s, . Edge costs
Mr.r.f,
T3,2
Composed of transmission delay on the link between s, ,

3

and s,, ; onthe side of priceis asfollows.
MK,.[.T, + MEE T,
2T2,2- 31

Because of this edge on the amount of data has two poss-
ible values (one is from s, through s and s, transfer to

S,, two to s, from ss, by s transmission), the cost of
data approximation; s,, and s,, between the inner side
of the price.

(4)

ML, + M.

2 o, 5)

1 Mihr+

e, 2
The internal side represents the service node has two
precursor node, but also one of the precursor node till
has two precursor node. So, in two the amount of data
approximation.

2.2. Time complexity

After the cost of labeling on service chart, you can use
the shortest path algorithm to solve the problem. For the
shortest path, node sequence we will produce a reduction
to convert before service graph, paths can be obtained
from LD/R Path. Well let N, and N, respectively to
represent a number of the number of nodes and edges the
original service in the graph. The approximate second
algorithms in data quantity, because each node at most
connected with the N, nodes, so the process of traversal
of al edge up N, times, the complexity of this part is
O(N,N,) ; in the third part the same each node is visited
once, at the same time to find the al of its possible pre-
cursor node, this part of the complexity is O(N,N,) . The
process of node splitting and data approximation are very

similar, need to deal with each node, and then determine
the precursor node and successor node need access to the

N, side, because of the complexity, this part of the
O(N,N,) . In the religbility of conversion, since only Nn
internal boundary, so the complexity is O(N, ) . The cost

of annotation to deal with each edge, complexity is
O(N,) . The shortest path algorithm, we use the Dijkstra

agorithm, its complexity is O(N?) , wherein, n
represents the number the vertices in the graph. Accord-
ing to the node the division process with np 2N, , at the
same time, according to the rules of the complete graph
N, £ N? of LD/R Path agorithm, so the total time com-
plexity.

O(N,N_+N_N_+N_+N_+n?)=0(N?) (6)
3. Experiment and Simulation

In addition, it is also compared the LD/R Path and Ran-
dom algorithm in the node size selection effect of 30,
60100400900 and 1606 time (there is no comparison of
Optimal algorithm, Optimal agorithm cannot because
nodes in large scale to ensure real-time). In each node
size, we run 100 experiments, each experiment consisted
of 1 LD/R Path agorithm and 20 times of Random ago-
rithm, Random algorithm results from Random-Best, the
results as shown in Figure 2.
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Figure 2. The LD/R Path algorithm and Random-Best
algorithm in different network scale path selection effect
comparison

Figure 2 (a) expression in 6 different kinds of service
network scale, 100 groups of experiments LD/R Path
algorithm the number of generated path delay is smaller

compared with the Random agorithm. We see, in the 6
case, the path delay were produced by LD/R path algo-
rithm 90 times, smaller than the Random-Best algorithm.
We also observed to, as the network size increases, the
performance of LD/R Path agorithm is dightly de-
creased, the size of the network for the 30 time, delay
path LD/R Path algorithm produces is 94, smaller than
the Random-Best agorithm; when the network size of
1600, times delay than Random-Best agorithm LD/R
Path algorithm produces small drops to 82 times Fig. 2 (b)
and 2 (c) respectively are compared both reliability and
delay / reliable than. And Figure 2 (a) of the similar sit-
uation, we see the selection effect of LD/R Path algo-
rithm is much better than Random algorithm.

4. Conclusion

Aiming at the problemsin service oriented real-time mul-
timedia transmission, such as a long delay, frequent jitter
and low reliability, this paper proposes LD/R Path ago-
rithm LD/R Path estimates the dynamic data volume on
service nodes and links through reasonable data volume
approximation. And the data splitting technique is im-
ported to convert the node delay into the edge delay.
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