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At present, the allocation efficiency of regional scientific and technological resources is low, and there are few research studies on social
equity and economic efficiency. ,erefore, this paper puts forward the allocation method of regional scientific and technological
resources based on rationality.With the support of rationality perspective, the evaluationmodel of reform path of regional scientific and
technological resource allocation is constructed to analyze the economic benefits and equity benefits of regional scientific and
technological resource allocation. According to the principle of optimum allocation of regional science and technology resources, three-
dimensional structure is constructed to maximize national investment and benefit and determine the optimal Pareto of resource
allocation to measure the efficiency of resource allocation. ,e evaluation index system of the reform path of resource allocation is
constructed by selecting the evaluation index of the reform path of resource allocation.,e benchmark platform of big data was selected
to generate data sets to be processed, and the spark on yam platform was used to submit jobs and generate spark job running data sets.
,e operation performance prediction model was established to optimize the configuration parameters of regional science and
technology resources. ,e analysis results show that the designed method has high configuration capability and good effectiveness.

1. Introduction

Science and technology are the primary productive forces,
and scientific and technological resources are the material
basis of scientific and technological creative labor. As the
primary resource, the allocation of scientific and techno-
logical resources has attracted more and more attention
[1, 2]. ,erefore, it is necessary to comprehensively evaluate
the allocation efficiency of this specific productivity factor
and its regional differences [3]. Countries all over the world
have established their own STR sharing platform, which can
match various STR services and needs in a lower cost and
more convenient way and create the interaction between
supply and demand [2]. ,ese sharing platforms make it
possible to realize the sharing economy in the field of sci-
entific and technological innovation. ,e efficiency of sci-
entific and technological input-output is one of the
important standards to measure a region’s scientific and
technological strength. ,erefore, using reasonable methods

to analyze and study the efficiency of regional scientific and
technological resource allocation and putting forward
countermeasures and suggestions according to the research
results is of great significance to improve regional scientific
and technological strength and promote economic
development.

In this regard, some scholars have used different
methods to quantitatively study the efficiency of scientific
and technological resource allocation. Reference [4] puts
forward the three-dimensional operation mechanism and
system dynamics simulation of regional scientific and
technological resource allocation system. A new framework
for the operation mechanism of STR distribution system is
constructed, and its three submechanisms are designed. ,e
system dynamics model of the operating mechanism is
designed and experimentally studied. Simulation results
show that the proposed mechanism can effectively improve
the sharing rate and value. Finally, some policy suggestions are
put forward to help the government improve the management
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mode and optimize the allocation of resources. Reference [5]
puts it forward in addition to multilayer online resource allo-
cation and offline planning and configuration in man. ,e
network supporting software defined network and network
function virtualization needs to make decisions on two time
scales: short-term online resource allocation and medium- and
long-term offline planning. In this paper, we first discuss the
scale of man supporting software defined network and network
function virtualization, with particular attention to the role of
delay in capacity planning. A delay-aware multilayer service
chain allocation algorithm is proposed to explore a series of
maximum delay requirements and their impact on man scale
resources. As more data center facilities need to be expanded to
approach the edge of the network, reducing the economies of
scale of the IT infrastructure, the design cost of low latency
requirements will increase. ,is paper reviews the recent joint
calculation of multisite VNF layout and multilayer resource
allocationwhen deploying network services inmetropolitan area
networks. A set of subroutines included in the multilayer service
chain allocation are experimentally verified in the network
optimization as a service architecture, which can help the metro
network test the open source MANO instance, virtual infra-
structuremanager, andWAN controller in themosaic platform.

Most scholars only use a single evaluation method to
evaluate the allocation efficiency of regional scientific and
technological resources, but there are often differences in the
results obtained by using differentmethods to evaluate the same
object. At the same time, each method has its own advantages
and disadvantages, and it is impossible to explain whichmethod
is good or bad. It is undoubtedly one-sided to use only one
method for evaluation. If the first mock exam is the first mock
exam, the first mock exam will be able to make use of more
information. It canmake full use ofmore information andmake
full use of the advantages of a single model to make up for the
deficiency of single model and make the comprehensive
evaluation results more scientific and reasonable. Supported by
the rationality perspective, the research method constructs the
path evaluation model of regional science and technology re-
source allocation reform and analyzes the economic and fair
benefits of regional science and technology resource allocation.
Build a three-dimensional architecture, determine the optimal
resource allocation Pareto, and measure the efficiency of re-
source allocation. Select the evaluation index of resource allo-
cation reform path and build the evaluation index system of
resource allocation reform path. Establish spark operation
performance prediction model and optimize regional science
and technology resource allocation parameters. ,e results
show that the design method has good configuration effect.

2. Evaluation Index System and the Model of
Regional Scientific and Technological
Resource Allocation Method Reform Path

2.1. Constructing the Evaluation Index System of the Reform
Path of Regional Science and Technology Resource Allocation.
Establishing a reasonable and feasible path evaluation sys-
tem for regional science and technology resource allocation
reform can select an appropriate evaluation index for

regional science and technology resource allocation data to
reduce the evaluation error of regional science and tech-
nology resource allocation reform path [3, 6]. First, clarify
the criteria and basis for the establishment of the system.
When designing the evaluation index, according to the
principle of system establishment, we can improve the
scientificity of the evaluation system of the path of regional
scientific and technological resource allocation reform [7].
,e construction principle of the path evaluation system of
regional science and technology resource allocation reform
should not only meet the theoretical design requirements,
but also consider the practical experience of regional science
and technology resource allocation. Based on the rationality
perspective, it is summarized that the following four prin-
ciples should be followed in the construction of the path
evaluation index system of regional science and technology
resource allocation reform. ,ey are the principle of com-
bining comparability and operability, the principle of
combining systematicness and comprehensiveness, the
principle of combining dynamics and foresight, and the
principle of combining objectivity and purpose [8, 9].

,e rationality perspective mainly analyzes the evalua-
tion indicators of regional science and technology resources
and selects the appropriate indicators for the evaluation of
the path of regional science and technology resource allo-
cation reform [10, 11]. On the basis of the rational per-
spective, the assessment can reflect the regional science and
technology resources allocation reform path of key contents
of fairness, mainly from the human, material, and financial
resources and other resources’ evaluation index of regional
science and technology resources allocation reform path
choice; the object of the evaluation index system refers to the
planned fixed scientific and technological resource object for
which market analysis, technical analysis, and economic
analysis are carried out. It is mainly based on the review and
reevaluation of the feasibility study conclusion of the
planned regional scientific and technological resource
project. It is the evaluator’s final judgment on the feasibility
study from a long-term and objective perspective, forming a
path evaluation system for the reform of regional scientific
and technological resource allocation from the perspective
of rationality, as shown in Table 1.

In Table 1, the data represent the evaluation coefficients.
,e evaluation coefficient is the data to measure the fluc-
tuation of the reform path of regional science and tech-
nology resource allocation from the perspective of human
resources, material resources, and financial resources.
According to the design requirements of the path evaluation
model of regional science and technology resource alloca-
tion reform, when constructing the path evaluation index
system of regional science and technology resource alloca-
tion reform, the appropriate construction principles are
adopted to complete the construction of the path evaluation
index system of regional science and technology resource
allocation reform [12, 13]. By evaluating the path indicators
of scientific and technological resource allocation reform in
different regions, the analysis of the path evaluationmodel of
regional scientific and technological resource allocation
reform based on the perspective of rationality is realized.
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2.2. Constructing the Path Evaluation Model of Regional
ScienceandTechnologyResourceAllocationReform. With the
in-depth development of regional scientific and technological
resource allocation, how to improve the evaluation quality of
scientific and technological resource reform path has attracted
more and more attention. Select appropriate evaluation in-
dicators to reduce the evaluation error of the path of regional
scientific and technological resource allocation reform by
evaluating the path indicators of scientific and technological
resource allocation reform in different regions [14]. Firstly,
collect the information of the regional science and technology
resource allocation server, calculate the weight of the server
state, and compare it with the internal weight. When the
difference value is less than the set threshold, the weight inside
the server does not need to be updated; otherwise, the weight
inside the server needs to be updated. ,e new weight is used
to allocate regional scientific and technological resources to
achieve the best allocation effect. ,e specific allocation
methods are as follows. Based on the analysis of the appli-
cation principle of rationality, the rationality perspective
principle is adopted to decompose the reform path of regional
science and technology resource allocation layer by layer, so
that the meaning of elements at each level is complementary
and cross, the upper and lower elements are parent-child
relations, and the lower elements are used as evaluation in-
dicators [15, 16]. ,e hierarchical structure of the evaluation
of the reform path of regional science and technology re-
source allocation is shown in Figure 1.

According to the hierarchical structure of the evalu-
ation of the reform path of regional science and tech-
nology resource allocation, the combination weight of the
bottom elements in the evaluation index system is cal-
culated, and the weight of the lower elements of adjacent
levels to the upper elements is calculated by the accurate
method [17], and then the combination weight of the
bottom elements to the reform path of regional science
and technology resource allocation is calculated. ,e
calculation formula is

W � w1, w2, w3, . . . , wn( 
T
. (1)

Based on the combination weight of the underlying
elements to the reform path of regional science and tech-
nology resource allocation, the evaluation coefficient of the
reform path of regional science and technology resource
allocation is calculated as follows:

n
(A)
J � 

k

i�1
b

(A)
i . (2)

Here, A represents the evaluation index, J represents the
evaluated person, and b

(A)
i represents the evaluation coefficient

of the path of regional scientific and technological resource
allocation reform. For the evaluation index A of the reform
path of regional science and technology resource allocation, the
total evaluation coefficient C

(A)
JK of the evaluated person be-

longing to each category of rationality perspective is

Table 1: Evaluation index system of regional scientific and technological resource allocation reform path.

Primary index Secondary index Tertiary indicators Evaluation
coefficient

Select evaluation indicators
from the perspective of human
resources

Regional science and technology
resource allocation management

personnel

Proportion of total managers 0.1360
Education of management personnel 0.1922
Administrative level of managers 0.1751

Regional science and technology
resource allocation instructor

Number of instructors 0.1140
Instructor structure 0.1694
Instructor level 0.1504

Auxiliary personnel for allocation of
regional scientific and technological

resources
Proportion of total auxiliary personnel 0.1922

Select evaluation indicators
from the perspective of
material resources

Area of regional science and
technology resource allocation site

Area of various scientific and technological
resources such as government and enterprises 0.1543

Area of scientific research institutes, intermediary
organizations, and other scientific and

technological resources
0.1359

Allocation of regional scientific and
technological resources venue

facilities

Quantity of various scientific and technological
resources such as government and enterprises 0.1869

Number of special funds for regional science and
technology resource allocation allocated by the

government per capita

0.1300

0.1542

Select evaluation indicators
from the perspective of
financial resources

Government financial allocation
Number of special funds allocated by the

government to allocate regional science and
technology resources

0.1349

Social sponsorship and fund raising
Amount of social sponsorship and fund raising for
allocation of regional scientific and technological

resources per capita
0.1849

Capital investment
Number of funds per capita absorbed for

allocation of regional scientific and technological
resources

0.1092
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C
(A)
JK � 

i

I�1
fK dJI . (3)

Here, C
(A)
JK represents the total evaluation coefficient, dJI

represents the weight of each evaluation index, and fK

represents the weight of a single index.
According to the total evaluation coefficient, the eval-

uation path weight vector and weight matrix of regional
scientific and technological resources allocation are calcu-
lated [18]. n

(A)
J and C

(A)
JK can directly calculate the evaluation

weight r
(A)
JK and weight vector r

(A)
J of the j-th evaluator in the

evaluation index A belonging to the k-th rationality
perspective:

r
(A)
JK �

C
(A)
JK

n
(A)
J

. (4)

Here, K � 1, 2, 3, . . . , k; then the weight line vector r
(A)
jk

of rationality perspective evaluation can be obtained:

r
(A)
jK � r

(A)
j1 , r

(A)
j2 , r

(A)
j1 , . . . , r

(A)
jk . (5)

Considering J � 1, 2, 3, . . . , j, the weight column vector
r

(A)
JK of rationality perspective evaluation can be obtained:

r
(A)
JK � r

(A)
1k , r

(A)
2k , r

(A)
3k , . . . , r

(A)
jk 

T

. (6)

,us, the Atlas evaluation weight matrix R(A) � [r
(A)
JK ] of

the evaluators for the evaluation index A of the path of
regional scientific and technological resource allocation
reform can be obtained:

R
(A)

�

r
(A)
11 r

(A)
12 r

(A)
13 · · · r

(A)
1k

r
(A)
21 r

(A)
22 r

(A)
23 · · · r

(A)
2k

· · ·

r
(A)
j1 r

(A)
j2 r

(A)
j3 · · · r

(A)
jk

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (7)

Use the Atlas evaluation weight matrix to complete the
evaluation of the evaluation index of the path of regional
scientific and technological resource allocation reform,
which is obtained by R(A):

r
∗ (A)
J � max

K
r

(A)
JK . (8)

,us, the evaluation weight vector of the path of regional
scientific and technological resource allocation reform can
be obtained:

r
∗(A)

� r
∗ (A)
1 , r

∗ (A)
2 , r

∗ (A)
3 , . . . , r

∗ (A)
j . (9)

Here, r∗(A) represents the evaluation vector. By syn-
thesizing all evaluation factors, determining the Atlas cat-
egory of the evaluator, and automatically arranging r∗(A)

into a matrix, the comprehensive evaluation vector of the
evaluator can be obtained:

rJ � 
k

K�1
BK × RJK. (10)

Here, BK represents the weight coefficient of different
maps, and the specific value can be determined before
evaluation; RJK refers to the total evaluation right of the
evaluated person rated as different map categories.

Based on the above calculation, the periodicity of the
regional science and technology resource allocation server
node is based on the collection of regional science and
technology resources. According to the calculated weight of
the resource allocation load, it is transmitted to the
scheduler. ,e specific derivation process is shown in
Figure 2.

According to the above process, in order to meet the
evaluation model of regional science and technology re-
sources allocation reform path design requirements, on the
basis of the rational perspective, we summed up the eval-
uation index system of regional science and technology
resource allocation reform path construction principles, and
from the aspects of human, material, and financial resources,
the evaluation index of regional science and technology
resources allocation reform path to choose completed the
construction of the evaluation index system of the reform
path of regional science and technology resource allocation.
According to the hierarchical structure of the evaluation of
regional science and technology resources allocation reform
path, the computing system of regional science and tech-
nology resource allocation reform path evaluation coeffi-
cient, using the weight vector and weight matrix, evaluation
of the different areas of science and technology resource
allocation reform path index, completed the evaluation
model of regional science and technology resources allo-
cation reform path construction, realizing the evaluation of

�e first floor
Target layer

�e second floor 
Criterion layer 1

�e third floor
Scheme layer 2

�e second floor 
Criterion layer 2

�e second floor 
Criterion layer 3

�e third floor
Scheme layer 3

�e third floor
Scheme layer 4

�e third floor
Scheme layer 5

�e third floor
Scheme layer 6

�e third floor
Scheme layer 7

�e third floor
Scheme layer 1

Figure 1: Hierarchical structure of path evaluation of regional science and technology resource allocation reform.
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regional science and technology resources allocation reform
path analysis.

3. Spark Operation Performance Prediction
Model for Regional Science and Technology
Resource Allocation under the Market
Economy System

Under the mechanism of market economy, individuals and
social organizations are the main trading media, which plays
a key role in the allocation of regional scientific and tech-
nological resources [19–21]. On the basis of perfecting the
basic competitive links, the mechanism studies the specific
system and plays a regulatory role in the allocation of re-
gional scientific and technological resources.

For the research on the allocation efficiency of regional
scientific and technological resources, build a market eco-
nomic system framework, as shown in Figure 3.

Give full play to the positive role of economic analysis in
optimizing the allocation of regional scientific and tech-
nological resources, study its characteristics and relevant
mechanisms, ensure the fair distribution of regional sci-
entific and technological resources, take into account eco-
nomic interests, and achieve rational allocation.

3.1. Analysis of Economic Benefits. ,e allocation of regional
scientific and technological resources requires a certain
cost, which is prone to economic problems [22]. At the
economic level, the allocation of regional scientific and
technological resources should follow the principle of
maximizing benefits at the lowest cost. Combined with
local reality, whether the allocation of scientific and
technological resources reaches the best state, compre-
hensively evaluate the allocation efficiency of regional
scientific and technological resources and increase re-
sources on the premise of ensuring that it does not harm
the economic interests of others [23, 24].

3.2.Analysis ofEquityBenefit. One of the important issues in
analyzing the allocation of regional science and technology
resources of local governments from an economic point of
view is fairness. Under the market economy system, under
the conditions of equality and harmony, the distribution of
regional scientific and technological resources also needs to
be fair [25, 26]. In view of the large gap between urban and
rural areas, local governments should actively formulate
relevant policies, give full play to the role of government
mechanisms, standardize the market environment, and stop
the vicious price rise in the allocation of regional scientific
and technological resources.

3.3. Research on the Allocation Efficiency of Regional Science
and Technology Resources of Local Government. With the
support of market economy mechanism, analyze the
problems of economic benefits and fair benefits, and de-
termine the optimal Pareto of regional scientific and tech-
nological resource allocation on the premise of ensuring that
it does not harm the economic interests of others, so as to
realize the rational allocation of regional scientific and
technological resources by local governments.

3.3.1. Building a5ree-Dimensional Architecture. Under the
market economy system, the allocation efficiency of regional
science and technology resources of local governments is
studied in a three-dimensional structure. ,e local gov-
ernment that allocates regional scientific and technological
resources is the subject of responsibility and management
[27]. According to the principle of optimal allocation of
resources, local resources are allocated in order to maximize
national investment and benefits. It breaks the current
practice of setting according to administrative divisions,
greatly reduces the number, improves the construction

Start

A�er query, obtain the information of 
regional science and technology resource 

nodes and save them in the list

Build communication 
server

�e resource configuration 
node sends weights

Does the difference between the newly 
accepted weight and the new weight 

exceed the threshold

Update new weight

Resource allocation

End

N

Y

Figure 2: Construction flowchart of the path evaluation model for
regional science and technology resource allocation reform.
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standards, and leaves a certain space for the development of
local governments [28, 29]. Developing and applying ad-
vanced means representing the industry level and stabilizing
market prices are the main functions of local governments in
allocating regional scientific and technological resources
[30]. ,e local government will also return this part of the
tax to the insurance fund. ,e insurance institution can be a
commercial operation.While ensuring its own development,
on the one hand, it accepts social individuals to pay in-
surance premiums, mainly the quota fund of the local
government, which is used to allocate local regional science
and technology resources.

3.3.2. Pareto Optimality. On the premise of investing in the
market economic system, the allocation of regional science
and technology resources of local governments reaches
Pareto optimal. Because of the particularity of regional
science and technology resources, we can choose the projects
and plans that can achieve specific goals and have the lowest
cost and change the cost-benefit analysis method to the cost-
effectiveness analysis method to measure the efficiency of
resource allocation.

It is assumed that the two allocation modes of regional
scientific and technological resources are X and Y, and the
given quantities are X1 and Y1. National science and
technology parks and local science and technology parks are
A and B, respectively. Figure 4 shows the resource distri-
bution between the two science parks.

,e horizontal length of the block diagram represents
the number X1 of the first type of regional science and
technology resource allocation X, and the vertical height
represents the number Y1 of regional science and technology
resource allocation Y. OA is the origin of national science
park A, and local science park B is the origin of OB. ,e
consumption of X in the figure from left to right represents
the regional science and technology resource allocation X of
national science and technology park A, while the vertical
figure represents the science and technology resource al-
location Y of public medical institution A. From the OB level
to the left, it represents the consumption of private science
and technology parks in regional science and technology
resource allocation X and XB, and from the vertical direction
it represents the consumption of private science and tech-
nology park B in allocation Y and YB. For any point, such as
point A, it is equivalent to the cost of national science park A
and local science park B [31]. ,erefore, the following
formula holds:

XA + XB � 1,

YA + YB � 1.
(11)

Determine a group of quantities at any point in the block
diagram, which represents the consumption of each scien-
tific and technological resource allocated by national and
local science and technology parks and conforms to the
above formula.

When the transaction reaches a certain state, any re-
gional science and technology resource allocation transac-
tion will reduce the satisfaction of at least one person, so this
state is the best state of the transaction [32, 33]. In terms of
economic benefits, the allocation efficiency of scientific and
technological resources in this region is the highest.

In view of a series of problems in the development of the
research method of allocation efficiency supported by the-
ory, this paper studies the efficiency of the government’s
allocation of regional scientific and technological resources
under the local market economy system from the per-
spectives of social equity and economic efficiency and briefly
analyzes the government mechanism and the role of market
regulation.

3.4. Spark Job Performance Prediction Model

3.4.1. Spark Job Performance. Spark operation performance
formula is as follows:

perf � F(p, d, r, c). (12)

In formula (12), perf and p represent the job operation
performance and the job itself, respectively, and the spark
job operation time is used to reflect the job operation

Government promotion

Building a market economic system

Allocation of scientific and 
technological resources——

Have source

Have direction

Real name system

Basic feature Planning and
marketing

Modern enterprise system

Basic Features

Modern Property
right System

Reform

Figure 3: Institutional framework of market economy.
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performance; d and r, respectively, represent the data scale
to be processed by the job and the available hardware re-
sources of the cluster; c indicates the configuration pa-
rameters of regional science and technology resources when
submitting the operation. ,is paper studies the impact of
regional science and technology resource allocation pa-
rameter c and data scale d of job p on job performance when
hardware resource r is sufficient.

3.4.2. Job Acquisition and Preprocessing. Select the big data
benchmark platform to generate the data set to be processed
and implement sampling in the regional science and tech-
nology resource allocation parameter space; the spark on
yam platform is used to submit jobs. ,e spark on yam
platform is based on themanagement mechanism of yarn for
the whole big data benchmark platform, analyzes the rela-
tionship between the resource manager yarn and the
computing engine spark, and studies how to monitor the
spark task in the big data platform by monitoring yarn, so as
to ensure the availability of the whole spark on yam plat-
form. ,is generates the spark job run dataset.

,e structure diagram of spark platform acquisition
operation and preprocessing operation is shown in Figure 5.

,ere are great differences in the value range of science
and technology resource allocation parameters in each re-
gion of spark platform. Before establishing the operation
performance prediction model, the values of science and
technology resource allocation parameters in each region
need to be normalized. ,e formula of normalized values is
as follows:

Cj �
Cj,ori − Cj,min

Cj,max − Cj,min
. (13)

In formula (13), Cj,ori and Cj,max, respectively, represent
the original value of regional science and technology re-
source allocation parameters and the maximum value of all
values; Cj,min refers to the minimum value of all science and
technology resource allocation parameters in the region. All

values are converted to the same data range through the
normalization of regional science and technology resource
allocation parameters [34]. ,e data in the same order of
magnitude range can effectively improve the comparability
of difference characteristic data.

3.4.3. Establishment of Job Performance Prediction Model.
,e support vector machine algorithm is selected to establish
the spark operation performance prediction model. ,e vector
formed by the spark operation data scale and regional science
and technology resource allocation parameters is taken as the
independent variable, the spark operation time vector is taken
as the dependent variable, and the radial basis function
K(xi, x) is selected as the kernel function trained by the
support vector regression algorithm.,e formula is as follows:

K xi, x(  � exp −
xi − x

����
����
2

2σ2
⎛⎝ ⎞⎠. (14)

By mapping data from low dimensional space to high
dimensional space through formula (14), nonlinear data can
be effectively processed.

It is necessary to normalize and preprocess the original
data set, divide the preprocessed original data set, divide the
data in the original data set into training set and test set in
the proportion of 8 : 2, use the empirical cross validation
method to not repeatedly sample the training set to avoid
overfitting of the model, divide the training set into subsets
of the same scale, and select one of them as the validation set
in order.,e remaining sets are used as training sets, and the
minimum cross validation error support vector machine
model is used as the final prediction model.

A � a1, a2, . . . , an  is used to represent the data set. ,e
number of observed values in the data set is n. ,e predicted
values of the corresponding model of each observed value
are expressed by b1, b2 · · · and bn, respectively. ,e average
observed value formula is as follows:

a �
1
n



n

i�1
bi. (15)

,e evaluation indexes applied to spark operation per-
formance prediction model are as follows:

(1) Goodness of fit
,e fitting degree of spark operation performance
prediction model is better when the goodness of fit

OA
XA

YA

OBXB

YB

a

Figure 4: Distribution of regional science and technology re-
sources between the two science and technology parks.

Spark on 
yam 

platform

Spark job 
run dataset

Data 
preproce

ssing

Big data platform

Configure parameter 
space sampling

Figure 5: Spark job acquisition and preprocessing.
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value is closer to 1. ,e goodness of fit formula is as
follows:

R
2

� 1 −


n
i�1 bi − ai( 

2


n
i�1 bi − a( 

2 . (16)

(2) Root mean square error
,e higher the prediction accuracy of the job per-
formance prediction model, the smaller the root
mean square error.,e root mean square error result
is the square sum of the mean value of the prediction
error, and then the square is processed, and its
formula is as follows:

RMSE �

����

1
n



n

i�1




ai − bi( 
2

. (17)

(3) Average absolute percentage error
,e average absolute percentage error is the average
value of absolute error, and its formula is as follows:

MAPE �
1
n



n

i�1

ai − bi




ai

. (18)

3.5. Parameter Optimization Algorithm of Regional Science
and Technology Resource Allocation. Taking the minimiza-
tion of operation cost as the optimization goal of resource
regional science and technology resource allocation for
activity performance prediction, taking full account of the
two dimensions of cluster resource utilization and activity
running time, the optimization goal is to minimize cluster
consumption cost.

Define job execution cost and optimize resource utili-
zation and job execution time. ,e optimization objective
formula is as follows:

O � min ET∗
usedMem
totalMem

+
usedCPU
total CPU

  . (19)

In formula (19), ET and usedMem, respectively, rep-
resent the execution time of spark job and the cluster
memory occupied by the job; totalMem and usedCPU,
respectively, represent the total memory of the cluster and
the CPU occupied by jobs, and total CPU represents the total
CPU of the cluster.

Based on the relationship between the allocation pa-
rameters of scientific and technological resources in the
operation area and the operation execution time, the opti-
mization objective formula is as follows:

O � min F(p, d, r, c)∗
usedMem
totalMem

+
usedCPU
total CPU

  . (20)

,e input data scale and resource utilization charac-
teristics of spark operation are known. ,e optimization
problem of science and technology resource allocation in
resource area can be transformed into the combination of

parameters of science and technology resource allocation in
all regions, which belongs to the solution space problem of
the least cost optimization search.

Aiming at the problem of market failure, this paper
completes the research on the allocation method of regional
science and technology resources from the perspective of
rationality.

4. Experimental Analysis

In order to better verify the effect and feasibility of the
regional science and technology resource allocation method
designed from the perspective of rationality and explore
whether it can be applied to the actual resource allocation in
the future, design experiments. In order to make full use of
the data advantages of the regional science and technology
resource allocation system, cooperate with the regional
science and technology resource allocation reform path
evaluation work and synchronize the regional science and
technology resource allocation reform path evaluation in-
formation to the rationality perspective; the appraisers shall
be notified regularly of the evaluation information with
simple evaluation data structure, so as to facilitate the ap-
praisers to successfully complete the evaluation. Due to the
complex business logic of the evaluation of the path of
regional science and technology resource allocation reform,
a large amount of background data needs to be called during
the experiment. In terms of evaluation data processing, a
reasonable perspective is adopted to alleviate the pressure of
a large amount of data. Firstly, a large number of data in the
regional science and technology resource allocation database
are extracted from the data set, then the relevant data are
processed through the model for evaluation and analysis,
and finally the analysis results are displayed. ,e specific
functions between each level constitute the integrity of the
evaluation of the path of regional scientific and technological
resource allocation reform and ensure the smooth progress
of the evaluation work.

In terms of data collection, the evaluation data required
by the path evaluation of regional science and technology
resource allocation reform can be obtained through the
regional science and technology resource allocation system.
,e regional science and technology resource allocation
system processes the evaluation data provided by the
evaluation report declared by the regional science and
technology resource allocation personnel through the data
warehouse technology, provides the basic data source for the
evaluation of the path of regional science and technology
resource allocation reform, and is also the basic guarantee
for the smooth development of the path evaluation of re-
gional science and technology resource allocation reform.

Suppose Spark +Hadoop is set as the spark cluster en-
vironment, which contains three nodes, one master node
and two slave nodes. ,e storage system is HDFS, the re-
source manager is yarn, and the resource manager yarn
version is 2.6.5. Use Cent OS linux release 7.6.1810 as the
node resource to configure the operating system. According
to the resources occupied during the operation of jobs,Word
Count, Sort, K-means, and Naive Bayes jobs are selected as
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experimental objects to test the optimization of resource
allocation when the above jobs are completed by this
method, and the studies in [4] and [5] are selected as
comparison methods. ,e grid resource scheduler in
GridSim simulation platform is extended by EFRB, and 100
tasks are constructed to form a resource scheduling set. ,e
execution time of each resource scheduling task is 120 s, and
the total task is divided into 10 queues. Science and tech-
nology resources are divided into several regions, with an
average of two LANs in each region. ,e storage capacity of
the primary site is 300GB, and the number of nodes varies
from 200 to 2000, with an increase of 200. To ensure network
connectivity, δ is set to δ � 0.65.

After clarifying the source of experimental data, the
following experimental steps are formulated:

Step 1: organize and preprocess the experimental data.
Step 2: randomly generate the evaluation data format
by using the evaluation model of the reform path of
regional science and technology resource allocation
based on the rationality perspective.
Step 3: process the generated evaluation data.
Step 4: calculate the path evaluation coefficient and
comprehensive evaluation vector of regional scientific
and technological resource allocation reform.
Step 5: take the complexity of regional science and
technology resource allocation data as the independent
variable, and analyze and count the evaluation error
value.

,e comparison results between the predicted sort job
execution time and the actual execution time are shown in
Figure 6.

As can be seen from the experimental results in Figure 6,
there is a small error between the predicted job running time
by this method and the actual job running time. ,e overall
trend shows that the actual job running time is very

consistent with the job running time predicted by this
method, which verifies that the job performance prediction
model adopted by this method has high prediction
effectiveness.

Table 2 shows the prediction performance of regional
science and technology resource allocation under different
training set sizes by using the three methods.

According to the experimental results in Table 2, using
this method to predict the operation time of regional science
and technology resource allocation has higher prediction
accuracy. ,e three indicators of the operation time pre-
dicted by this method are the best, which effectively verifies
that this method has excellent prediction performance. With
the increase of the scale of training data set, the root mean
square error and average percentage error of the job pre-
diction model used in this method are reduced, which
verifies that the job prediction model used in this method
has high fitting effect. ,is method has high stability and can
be applied to the actual job running scenario.

,ree methods are used to run different jobs 100 times,
respectively, compare the quality of the optimal solution
obtained by optimizing the configuration parameters by
different methods, and select the average value of conver-
gence results as the evaluation index of the effectiveness of
configuration parameter optimization.

,e smaller the average value of the convergence
results, the better the convergence effect of the repre-
sentation method. ,e average value of convergence re-
sults of optimized configuration parameters by different
methods is counted, and the statistical results are shown in
Figure 7.

In Figure 7, experimental results show that the proposed
method has better convergence effect and stability. ,is
method has high stability for different jobs, and the standard
deviation of the convergence result is very close to 0, which
validates the high quality and strong adaptability of this
algorithm.
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Figure 6: Comparison between predicted execution time and actual execution time.
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In conclusion, there is a small error between the pre-
dicted operation time and the actual operation time of the
regional science and technology resource allocation method
based on the rationality perspective, which has high pre-
diction effectiveness. Using this method to predict the op-
eration time has higher prediction accuracy and fitting effect.
At the same time, the convergence effect and stability are
good, which can be applied to the actual operation scenario.

5. Conclusion

Today, with the integration of science and technology,
economy, and social development, it has become a common
strategic choice for all countries in the world to continuously
increase investment in science and technology resources. At
present, government departments at all levels are constantly
increasing the investment in related funds of regional sci-
entific and technological resources, gradually accelerating
the growth rate of scientific and technological resources, and

paying attention to their impact on economic and social
development and supporting ability. While making efforts to
increase input, we must attach great importance to the
utilization efficiency of scientific and technological re-
sources. If we just blindly increase scientific and techno-
logical input without paying attention to the rational
allocation of scientific and technological resources, it is
bound to cause a huge waste of scientific and technological
resources. Experiments show that this method is effective to
optimize the allocation of regional science and technology
resources.
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