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Abstract—To explore the distributed dispatching and scheduling algorithm
of educational resources, based on the vector space model, the user and resource
description model is built. In addition, the user interest representation method
based on the background and tense vector space model (BTVSM) is proposed,
and the distributed architecture based on the scheduling server is used to pro-
vide the personalized distribution service to the resource users. At the same
time, the task scheduling model and algorithm are analyzed. The task schedul-
ing optimization based on ant colony algorithm is mainly used in the scheduling
server, and the simulation experiment is designed to verify the effectiveness of
distributed dispatching and task scheduling algorithm for educational resources.
The experimental results prove the validity of the application of distributed dis-
patching and scheduling algorithm based on VSM in specific systems, and it
can effectively solve the allocation problem between the resource user group
and the distributed dispatching center.

Keywords—Vector space model, distributed dispatching of educational re-
sources, task scheduling.

1 Introduction

With the continuous accumulation of new resources and the increasing number of
resource users, there is an obvious problem in the construction of educational re-
sources: new resources cannot be updated to the user side of resources in time and the
resource users are in urgent need of new resources. How to realize effective resource
distribution has become an urgent problem in the current educational resources con-
struction, which is the bottleneck of restricting the development of educational re-
sources and the further development of educational information. In view of the prob-
lems existing in the distribution of existing resources, the distributed delivery and
scheduling problem of educational resources is studied, focusing on the research of its
delivery and scheduling algorithms. In the distribution of educational resources, the
emphasis is put on the personalized needs of the resources users. In the process of
personalized distribution of resources, the user interest representation method based
on the background and tense vector space model (BTVSM) is put forward. In addi-
tion, the task scheduling optimization based on ant colony algorithm is adopted in the
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scheduling server, which effectively solves the allocation problem between the re-
source user group and the distributed distribution center.

2 Literature Review

Chen et al. (2014) indicated that users could submit tasks on the host for pro-
cessing. The demand for load allocation occurred in such an environment. Because of
the random arrival of the task and the time requirements of their random CPU service,
several computers are very likely to be idle or light load, and some other computers
are heavy in load, which reduces the performance. In practical applications, there is
always a server or system waiting on the other server for idle tasks [1]. Liu (2017)
took educational resources distribution as the research object, selected 96 universities
in the United States as the actual cases, and analyzed how to achieve a more equitable
distribution of educational resources [2]. Gang (2013) focused on the study of free
resources based on Internet. The research showed that this kind of resource service
was provided only by a few sites, and the variety and quantity of resources were lim-
ited and were often the resources of some courseware and journal publications [3].

Because of the difference between economic and social development, there is a
great difference in the degree of education information at home and abroad. As a
result, it leads to a great difference in the construction of educational resources and
the service of resources. In foreign countries, the information technology level of
school teachers is very high. Educational resources are generally developed by school
teachers themselves, with only a small number of teaching aids. Chakraborty (2013)
analyzed the work of load allocation algorithm, and pointed out that it distributed and
redistributed tasks between all participating nodes, thus maximizing the overall per-
formance of the whole system. He focused on the details of the load allocation algo-
rithm and its applicability in various load sensors [4]. Bouguerra et al. (2014) studied
the fault-tolerant scheduling of parallel systems with non-memory failure distribution,
and focused on the analysis of error handling that may occur during resource schedul-
ing [5]. Purdy et al. (2015) studied the scheduling and allocation of medical education
resources, mainly to improve the energy consumption efficiency of Core processors.
Compared with the latest techniques, the proposed method had significantly lower
energy consumption at both low parallel processing speed and higher parallel pro-
cessing speed [6]. Wan et al. (2014) studied the user-centered resource service, and
pointed out that most of the forms were based on the portal as the basic presentation,
and friendly interface and convenient access to resources could provide timely ser-
vices, such as information search and common problem solutions. Multiple portals
could correspond to a resource database to provide different functional interfaces [7].
Roumasset and Wada (2011) studied online ordering resources, which mainly trans-
ferred resources by mail or express delivery. They also pointed out that the content of
educational resources was not only K12 resources for basic education, but also a vari-
ety of professional resources. The resources were mainly displayed in the form of
literature, and there were a large number of curriculum plans and programs, while
audio and video resources were relative less [8].
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To sum up, the distribution of educational resources requires not only a larger op-
erating environment, but also needs a fair distribution mechanism. The load allocation
of educational resources and the optimization of scheduling algorithm can maximize
the overall performance of the system, reduce the efficiency of energy consumption,
and diversify the variety of resources, thus further providing users with timely service
and convenient access to resources. Therefore, by introducing the vector space model,
the personalized needs of the resource users are focused on, and the allocation prob-
lem between the resource user group and the distributed distribution center is solved.

The first part introduces the research background and explains the importance of
Background and Tense Vector Space Model (BTVSM) for the representation of user
interest. The second part summarizes various researches on resource scheduling and
allocation. The third part constructs the user interest model based on BTVSM, analyz-
es the recommendation process of personalized resources, and introduces the recom-
mendation method of personalized services, task scheduling model and algorithm, as

well as the experimental environment. The fourth part takes a user 2, as an example

to select personalized resources for Chinese subjects in grade 4 of primary school and
carries out personalized service experiment and task scheduling service experiment.
The fifth part gives the conclusion.

This study confirms the effectiveness of education resource distributed distribution
and scheduling algorithm based on VSM in the application of specific systems, and it
can effectively solve the distribution problem between the resource user group and the
distributed distribution center. The specific example is studied, so the results have
certain validity. However, the study is only focused on one area, and the findings may
not be applicable to other areas. Therefore, it is necessary to conduct further research
in other fields.

3 Method and Technology

3.1  User personalized resource recommendation

The premise of personalized resource recommendation is that the user and resource
description should be characterized by the modeling, and then the personalized ser-
vice can be realized by the matching calculation. As a result, user modeling and re-
source modeling are very important contents, which will be focused on.

First of all, it is necessary to build user interest model based on BTVSM.

For a user’s interest in a particular field, the interest and preference of the user
shows the characteristics of stability and variability, so the user interest model should
have strong adaptability and robustness. In the description of the user interest model,
the following two factors should be considered: first, the user will have different un-
derstandings for different background knowledge expressed in a key word; second,
the interests of users will change over time.

In order to reflect the user’s interest more truly, the user interest model is repre-
sented by the BTVSM. In the model, the subject and study section are introduced as
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the background restriction, and the interest weighting function (fn) based on tem-

poral change is introduced into the vector space to calculate the attenuation and up-
date of the user's interest weight. At some point t, the user interest model is expressed
as:

Ul={s,8,K} (1)
In Formula (1), there are

seS,geCG {5ttt

_ _ _ T -
oK = {(ky, wy (1)), (kg Wy (T3),.. (K, w, (T, )} > and 7
In Formula (1), S represents a collection of disciplines (such as mathematics, lan-
guage, and biology); G indicates a collection of learning segments (primary school
first year, primary school second year, and primary school third year); K suggests the

user interest keyword vector space; kn is the key word for nth describing interest; 7

refers to the time set submitted by keyword kn each time; tam is the time for mth sub-
mission of the keyword kn; w, (T) is the weighting function of time for keyword ka.

For the attenuation and update of user interest, the time window mechanism is used
to calculate, that is, if the keyword is submitted, the weight increases in a certain time
window At; otherwise the weight will be attenuated.

Supposing that:

For each time window At, each time the key weight kn is submitted, then the
weight of interest is increased by the unit of a;

For each time window At, if the key word ka is not submitted, then the weight is at-
tenuated by the unit of b;

Then, at some moment t, the interest weight function of the keyword kn is ex-
pressed as:

i=l

Wﬂ(m—y%ﬁf‘(zﬂ, +(i=eAea—ceb)w,(T,) >0}
0

()
Otherwise,

{0, f@t,+@i-1)eAt> 0}
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/

In Formula (2), f(z,, + (i—1) indicates the number of time window At in the time
interval of [ta1, t]; f(s, +(i—1)e Ar denotes the times of keyword submitted in the time
window of [; 4 (i—1)eAt,t, +ieAl]-

The user interest model is described by tree structure as shown in Figure 1.
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Fig. 1. User interest tree

Then, it needs to analyze the recommendation process of personalized resources.

The personalized service connotation includes two aspects: first, it refers to the se-
lection of personalized initial resources for the new users based on the basic infor-
mation of the resource users, and the second is to recommend the update resources
that users are interested in according to the old users’ interest in the information plat-
form.

The flow chart of new user personalized initial resource recommendation is shown
in Figure 2.

Historical distribution
information base

1

User basic | Rule mining |
information )

| Distribution rule base |
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Personalized initial
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Resource model
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Fig. 2. The flow chart of new user personalized initial resource recommendation

The service flow of old user personalized update resource recommendation is
shown in Figure 3.

[ istoreticitinerest resources | .

d update

Fig. 3. The service flow of old user personalized update resource recommendation
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3.2 Recommendation method of personalized service

When selecting the personalized initial resources for users, the information filtering
technology is used to make personalized resource selection for users. In order to im-
prove the performance of personalized recommendation service, the system combines
content-based recommendation and collaborative recommendation based on infor-
mation filtering technology to implement mixed recommendation.

The first is a rule-based recommendation method.

In order to accurately express the resource delivery rules based on user basic in-
formation, the weighted uncertainty representation with confidence is used, shown as
follows:

R: If Ei (i) Then H (CF (H, E), &).

Ei is a prerequisite for rules. It can be a simple condition or a combination condi-
tion composed of multiple simple conditions connected by AND. H is a conclusion
that can be a single conclusion or a combination conclusion formed by linking AND.
CF (H, E) is the credibility of the rule, which is called the Certainty Factor or the rule
intensity. Credibility is a quantitative representation of the degree of belief in things,
and its initial value is determined by domain experts. A is a threshold, and it provides
a limit to the applicability of the corresponding rules. Only when the confidence level
CF(E) of the prerequisite condition E; reaches or exceeds that limit, that is, CF (Ei)>A,
will the corresponding rules be applied. wi (i =1, 2,..., n) is a weighting factor and its
value is given by domain experts. In order to obtain the characteristics of the user's
choice of resources, it is necessary for the experienced experts to determine the influ-
ence factors and the importance of the user's satisfaction to the distribution resources
from the user's basic information and the distribution of the resources. Then, accord-
ing to the historical record information in the information base, it is used as a training
example set and the user choice resource characteristics are obtained by data mining.
These characteristics are processed through a series of steps, such as rule transfor-
mation, conflict resolution, synthesis, and updating.

In the selection of distribution rules, a target-oriented reverse reasoning is adopted,
and fuzzy matching and fuzzy reasoning are adopted to achieve the selection of distri-
bution rules. According to the basic information of the user, fuzzy matching is used to
select the distribution rules for the users. If there are no matching rules, fuzzy reason-
ing theory can be used to produce new distribution rules to supplement the distribu-
tion rule base and enrich the distribution rule base continuously.

Then, the recommendation method based on content filtering mainly recommends
resources by comparing resources and user models. An example is given to illustrate
the implementation process of content filtering based on a user's recommendation of
his interest resources.

Input: user interest tree User Interface (UI), resource set R, threshold n in TOPn
principle.

Output: user interest resource (UIR) set.

Method:

/*Initialize the distance list L and user interest resource set UIR*/

For user interest tree, each interest branch Ulj do
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Select the resource subset R having the same segment and subject as current user
interest UJ; from the resource set R

For resource subset R’do

Calculate the distance between the keyword vector of current user interest Ul; and
the keyword vector of current resource Ri’; store in the distance list L of current user
interest UJ;

End For

Select the former n highly correlated resource storage user from the distance list L
according to TOPn principle

Interest resource set UIR

End For

Return to the user interest resource set UIR.

From the above process, it can be seen that the key step is the similarity calculation
of resources and user interests.

For vector space models, Euclidean distance, cosine distance and inner product are
commonly used.

For any two vectors

X =(x,%,,.%,), X =(X,%,,..X,)

Euclidean distance is:

1/2

X ) = (3 0 -x)")

2
Cosine distance is:
3)
Inner product is:
dX,X)= ix,.x,i
“4)

The greater the distance between user interest keyword vector and resource de-
scription keyword vector is, the greater the similarity of them is; on the contrary, the
smaller it is.

In addition, the determination of threshold n in input information is also very im-
portant. Too large or too small value affects the performance of the system. If n is too
small, the recall rate will be reduced, and if n is too larger, the accuracy rate will be
reduced. Therefore, the choice of n value is a question worthy of further study. In this
system, the value of threshold n is associated with the total number of recommended
resources, and the value of n is 3/5 of the total recommended resources.
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Finally, it is a recommendation method based on collaborative filtering. It is differ-
ent from the content-based filtering technology. It compares the user model, not the
resource model or the user model. The key problem is to establish the user interest
group, and it can realize the user clustering through some mature clustering algo-
rithms.

3.3  Task scheduling model and algorithm

In the process of educational resources distribution, the essence of task scheduling
is to deal with the matching between the user and the distribution center. The aim is to
balance the system load of whole education resource distribution center. First, the task
scheduling model should be built.

Combined with the actual situation of distributed distribution system of educational
resources, the load balancing of distribution centers in the system is implemented by
agent-based software. That is to say, a scheduling server is added between the distri-
bution center and the user group, and the system realizes load balancing according to
a certain task scheduling algorithm. Task scheduling services in the distributed distri-
bution system of educational resources are composed of task receivers, task sched-
ulers, task transponders, task monitors, as well as original task queues, optimized task
queues, task logs and information bases, as shown in Figure 4.

rScheduling Server
Information base

dnoi3 1asn d21mosay
J0AT200Y
ananb ysey eursuiQ
1[npayosg
ananb yse) Suiziundg
Jopuodsuer],
10JU0 UOTNGUISIP PAINQUISI(T

. Task log

Fig. 4. Scheduling server model

From a macro point of view, the scheduling server balances the tasks of each re-
source distribution center, trying to avoid excessive requests to a single center, so as
to balance the system load. On the microscopic level, it is possible to get a reasonable
allocation scheme between distribution centers and resource users through optimiza-
tion algorithm, so that the system performance is optimal. The early warning mecha-
nism is set up for the prevention of abnormal problems. During the system operation,
the health condition of the system is monitored in real time. When the abnormal situa-
tion occurs, the emergency processing program is automatically triggered to protect
the normal operation of the system.

In the scheduling server, the task scheduler is the key component of the whole sys-
tem. In the process of its operation and scheduling, the following two key problems
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should be dealt with: the first is the load status evaluation of the distribution center
server; and the second is the optimal scheduling algorithm that matches between the
user and the distribution center.

For the load evaluation of the distribution center server, the system uses static
evaluation method to evaluate the load of the distribution center in the initial stage.
And it is evaluated by the statistical evaluation method after the system is running for
a period of time. This can more effectively reflect the load capacity of the distribution
center in the actual work.

In this system, different servers can respond to different users, and a typical com-
binatorial optimization problem is allocated among the two. According to the previous
introduction, ant colony algorithm is a kind of optimization technique based on popu-
lation operation. It can implicitly search multiple solutions in the solution space and
can use the similarity between different solutions to improve the efficiency of the
concurrency solution. In addition, ant colony algorithm is also very versatile and ro-
bust, so the ant colony algorithm is very suitable for combinatorial optimization prob-
lem. Therefore, ant colony algorithm is used to solve the optimal allocation between
users and distribution centers. The optimal scheduling algorithm based on MAX-MIN
ant colony algorithm is as follows:

The key of ant colony algorithm is to transform practical problems into ant colony
networks. Here, the distribution center distribution process is regarded as c; stages,

and each stage assigns a distribution center to provide downloading service. Max,

ants are set up, each ant transfers from ¢, 10y ~u, and the transfer probability is as

follows:
OO ) e,
P(=1 Xz, @) 1eln,n"]
seallowed,
0, otherwise (5)

In Formula (5), ailowed, indicates the user set that the ant k can access to, and in

each cycle, the users having been accessed are deleted from the list. 7, (r) suggests
the pheromone content between #; and C; at the moment of t, 77, is the inspiration

degree from C; to U;, the parameter o means the weight of residual pheromone, and

the parameter § denotes the weight of inspiration information. At the initial time, the
pheromones of each path are equal. Set 7,(00=C (C is a constant), and ijn is deter-

mined by a certain inspiration algorithm. The heuristic algorithm used is the recipro-

cal of download time atC; for completing the user U, task:

1

Ny =
™., (6)

Update of pheromone:
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‘rlj(t+A1t)—(l—p)ory(t)+E2

) )

In Formula (7), p suggests the coefficient of volatilization, which is a constant in
range of 0 to 1; @ is a constant; g, indicates the global better solution.

The specific steps for algorithm: initializea, B, p, Q, and C; oc «—0(oc is external
cycle times); nc «—0(nc is built-in cycle times). Let out Maxcj ants at C; (j=1,2, ...,

m), and each ant chooses the next user according to the transfer probability. Require:

ants in the same center cannot be transferred to the same user, and the number of ants

at a user cannot exceed the upper limit 4, of the user connection distribution center.
uj

Modify allowedk list, calculate the value of all the objectives of this assignment, com-
pare the better results, and put in the result set: nc«—nc+1. If nc>the cycle times set,
better results are used to update pheromone intensity according to update equation:
oc«—oc+l1; otherwise, reset allowedxk list and turn to the fourth step; if oc> the cycle
times set, then output the current optimal solution or turn to the third step.

3.4  Experimental environment

In order to test the performance of distributed distribution and scheduling algo-
rithm for educational resources designed, the task scheduling of personalized service
and the user and the distribution center are simulated. As the task scheduling between
the personalized service and the distribution center is implemented in the scheduling
server, the scheduling server provides access interface to the resource users, the dis-
tribution center and the headquarters resource center in the form of Web Services in
the actual system operation, and there is no visual interface. To observe the process
and result of the system intuitively, a visual Windows program is used to carry out the
simulation experiment. With the users language discipline of grade four in primary
school as the simulation experiment object, the personalized resource selection based
on the content filtering technology, the personalized resource selection based on the
collaborative filtering technology and the task scheduling simulation experiment be-
tween the user and the distribution center are carried out, respectively.

This experiment takes 3 distribution centers to provide upgrade services for 20 us-
ers as an example to test the optimal scheduling results of the system. The server
situation is as follows:

Three servers are respectively expressed as: C1, C2, and C3;

The maximum number of connections for server C1 is 5, the maximum number of
connections for server C2 is 8 and the maximum number of connections for server C3
is 7;

20 users are represented as: U1, U2, ..., U20;

Assuming that the maximum number of server connections for 20 users is 1, the
same resource packet is downloaded, and the file size is 50000K, then the download
speed between each user and the server is limited to 100K/s~900K/s and generated
randomly.

iJET — Vol. 14, No. 4, 2019 67



Paper—A distributed distribution and Scheduling Algorithm of Educational Resources...

4 Results

4.1  Personalized service experiment

The personalized resource selection of language discipline of grade four in primary
school is conducted.

Step 1: choose the resources with the academic subjects of Chinese language in
grade four from the resources to be upgraded; step 2: choose the user %1 and load his
interest data; step 3: acquire the personalized resource recommendation list of the user
u1 through content filtering technology. Among the new resources to be upgraded,
there are 30 resources belonging to the resources for language subject of grade four in
primary school. According to the implementation process based on the content filter-
ing technology discussed, the resource recommendation list is shown below based on
the similarity calculation (cosine distance) between the resources and the user u:
interest.

28, 29, 30, 26, 21, 17, 18, 20, 5, 7, 25, 23, 6, 13, 1, 10,9, 8

Through the user u1's direct feedback, it is known that 3 resources (5, 6, 13) are the
resources that the user #1 is not very interested in among the resources recommended
by the system, and 4 of them (11, 24, 27, 31) are the resources that the user ¢ is in-
terested in among the resources that are not recommended. According to the personal-
ized evaluation method discussed above, the results are shown below:

Recall rate =15/22x100% = 68.21%

Accuracy rate =15/18x100% = 83.33%

Similarity =2.7725/15=10.1848

According to the above experimental process, 10 experiments were carried out, and
the data of personalized service indicators were shown in Table 1.

Table 1. Personalized service index statistics table

Experiment order Recall rate (%) Accuracy rate (%) Similarity (%)
1 68.21 83.33 0.1848
2 63.59 77.76 0.1835
3 60.86 77.77 0.1766
4 68.21 83.33 0.1848
5 63.59 77.76 0.1835
6 77.27 94.53 0.1923
7 75 83.33 0.1867
8 65 72.22 0.1755
9 75 83.33 0.1867
10 63.63 77.78 0.1834

From the above experimental data, it can be clearly seen that the personalized re-
source recommendation service based on content filtering technology in this system
has relatively high accuracy rate, but the performance of the recall rate is slightly
lower. The case reflected in the experimental data is consistent with the previous
analyzed case. Therefore, users’ potential interest resources based on collaborative
filtering technology need to be supplemented.
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The experimental results of personalized resource selection based on collaborative
filtering technology are as follows:

Taking u: as the discussion object, collaborative resources are recommended. The
user U1, in the fourth class interest group, carries out content-based filtering resource
recommendation to form a group interest resource list. Then, the resources not in the
content-based interest resources of user %1 are found as the potential interest resource
recommended to user 1.

From the above analysis, it can be seen that although collaborative filtering tech-
nology can improve the recall rate of personalized services, occasionally too many
potential interest resources often reduce the accuracy and similarity.

4.2  Task scheduling service experiment

In order to prove the optimization performance based on ant colony algorithm task
scheduling, the simulation experiments are carried out by using the fastest response
method and the weighted rotation method, as well as the allocation between the distri-
bution centers and the resources based on ant colony algorithm. The constant in the
ant colony algorithm is initialized to: @ =2, =2, p=0.1,0=11,C =0.1, and the
number of iterations is 200.

The allocation scheme of fast response method is as follows:

Users that server C1 provides services: U4, U7, U10, U11, and U12.

Users that server C2 provides services: U1, U2, U5, U9, U17, U18, U19, and U20.
Users that server C3 provides services: U3, U6, U8, U13, Ul4, U135, and U16.
The allocation scheme of the weighted rotation method is as follows:

Users that server C1 provides services: U6, U9, U12, U15, and U18.

Users that server C2 provides services: U1, U2, U4, U7, U10, U13, U16, and U19.
Users that server C3 provides services: U3, U5, U8, Ul1, Ul4, U17, and U20.
The allocation scheme based on ant colony algorithm is as follows:

Users that server C1 provides services: U4, U10, U12, U14, and U17.

Users that server C2 provides services: U1, U2, U5, U7, U9, Ul6, U19, and U20.
Users that server C3 provides services: U3, U6, U8, U11, U13, U15, and U18.

The detailed results of the contrastive experiment are shown in Table 2.

The histogram for the comparison of algorithm results is shown in Figure 5.

The statistical map of the result of the objective function of above ant colony algo-
rithm iterating 200 is shown in Figure 6.

It can be seen from the figure that the algorithm finds a better solution for 1383.5
seconds after the 106th generation cycle and has good convergence.

Table 2. Statistical table of comparative experimental results

Tasks Fastest response method Weighted rotation Ant colony optimization
method
Ul 100 100 100
U2 55.6 55.6 55.6
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U3 62.5 100 62.5
U4 71.4 83.3 71.4
us 62.5 100 62.5
U6 55.6 500 55.6
u7 62.5 62.5 62.5
U8 55.6 55.6 55.6
U9 71.4 250 71.4
Ul10 62.5 500 62.5
Ull 55.6 83.3 83.3
Ul12 62.5 62.5 62.5
Ul13 55.6 714 55.6
Ul4 100 100 83.3
uUls 71.4 250 71.4
Ul6 55.6 714 71.4
ul17 125 500 71.4
Ul18 166.7 100 100
Ul19 62.5 62.5 62.5
U20 62.5 166.7 62.5
Objective function 1477 3274.9 1383.5

3500 -

3000

2500 |-

[ Fastest response method
V2222 Weighted rotation method
XXX Ant Colony Optimization

2000 |-

1500

1000

500 -

Algorithm

Fig. 5. The histogram for the comparison of algorithm results
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Fig. 6. The statistical map of the result of the objective function of ant colony algorithm
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5 Conclusion

With the rapid development of science and technology and the increasing of ma-
rine transportation business, the communication of ship and automobile includes vari-
ous kinds of services, such as analog voice, fax, business data, and video image. The
communication equipment and information types between ship and shore are not
unified. As a result, it brings about the problems like complicated operation, low end
intelligence, and high communication cost. There is an urgent need for a unified
communication platform to process and transmit multi-source data.

A ship data transmission system based on embedded technology is designed and
implemented. The system can capture and store information types commonly used on
ships (including sensor information, voice information, and picture information). At
the same time, these different types of data are mixed processing, and the mixed data
stream is transmitted to the modulated launching system. In addition, the Procurement
Navigation (PRONAVI) technology is introduced, the Mesh-based PRONAVI net-
work is constructed, which conform to the theme of future network security and intel-
ligence and can better meet the future business and network development needs.
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