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High-performance computing clusters are mainly used to deal with complex computing problems and are widely used in the �elds
of meteorology, ocean, environment, life science, and computer-aided engineering. Language is the way humans communicate
and communicate. Linguistic features are the stylistic features that distinguish all languages from other languages.�is paper aims
to study how to analyze English language features based on high-performance computing. �is paper addresses the problem of
linguistic feature analysis, which is built on high-performance computing.�erefore, this paper expounds the related concepts and
algorithms, and designs and analyzes the characteristics of English language. �e experimental results show that among the 160
English sentences in two di�erent journals, complex sentences are the most used, with a total of 55 sentences, accounting for
34.38%. �e second is mixed sentence types, 47 of which are mixed sentence structures, accounting for 29.38%. Among them, the
combination of simple sentences + coordinating complex sentences + complex sentences constitutes the most mixed sentences,
which appear 12 times and 8 times in ELT Journal and SSCI, respectively, accounting for 15.00% and 10.00% of their
respective corpora.

1. Introduction

In the face of high concurrency, multicomputing models,
and high-performance computing under big data storage,
the timeliness of data and user response cannot be truly
improved. How to allocate tasks and call resources for high-
performance clusters is the key to improving performance.
Among the more than 5,000 languages in the world, English
is the most widely spoken language. For half a century,
English has become the lingua franca. It is estimated that by
the end of the twenty-�rst century, the total number of
English speakers in the world will reach 2.1 billion. From the
Eastern Hemisphere to the Western Hemisphere, one can
hear all kinds of “English,” which means that there are many
varieties of English. English in the twenty-�rst century has
become a multiethnic, multicultural, and multifunctional
international language. Besides native speakers, many non-
native speakers also use it for international and domestic

communication. �e globalization of English has led to its
extensive localization, and the concepts of English Varia-
tions and World Englishes have emerged around the world.

Language is the carrier of human thinking, a necessary
tool for people to communicate with each other, and an
integral part of human civilization. Linguistic features have
been widely used in article style analysis, and quantitative
analysis of language features can be used to distinguish the
style and type of text, and to analyze the correlation between
language features and quality of text. �e national language
features are the symbols and symbols of the national spirit.
�e research and analysis of English language features
provide a broad space for the emergence and development of
English.

�e innovations of this paper are as follows: (1) �is
paper combines language features with high-performance
algorithms and introduces the theory and related methods of
high-performance algorithms in detail. �is paper mainly
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introduces the parallel algorithm and GPU-based parallel
ant colony optimization algorithm. (2) In the face of ana-
lyzing language features, this paper classifies the structure of
sentences. %is paper compares the language features in
different journals and concludes that the mixed sentence
type is the mainstream of English language features.

2. Related Work

With the progress of society, more and more people have
studied high-performance computing. Interactive high-per-
formance computing undoubtedly benefits many computa-
tional science and engineering applications when simulation
results need to be visualized in real time, that is, during
computation. However, interactive HPC presents a number
of new challenges that must be addressed - one of which is
solving the problem of fast and efficient data transfer between
the simulation backend and the visualization frontend. Be-
cause gigabytes of data per second is not uncommon for
simulations running on around (hundred thousand) cores.
Mundani et al. [1] introduced a new method based on sliding
windows and small-scale simulations, which can address any
limitations of the user on interactive windows [1]. %e
problem of simulating microscale urban traffic in large-scale
environments presents a great opportunity for the utilization
of HPC systems. Parallel implementation of such computa-
tions (which must synchronize complex data-intensive pro-
cessing) is not trivial. %e simulation proposed by Turek W is
based on the concept of controlled desynchronization of
computation, which does not violate the model. %e
implementation in Erlang language uses the Erlang distri-
bution mechanism to build and manage computing clusters
[2]. %e complexity and uncertainty of bridge construction
projects require simulation analysis and planning for these
projects. On the other hand, optimization can be used to
address the inverse relationship between project cost and
time, and find the right trade-off between these two key
factors. Furthermore, the large amount of resources required
for large bridge construction projects results in a very large
search space. %erefore, it is necessary to use parallel com-
puting to reduce the computation time of simulation-based
optimization problems. Another problem in this area is that
most construction simulation tools require an integrated
platform to combine with optimization techniques. To alle-
viate these limitations, Salimi et al. [3] develop a simulation-
based integrated optimization framework on a high-perfor-
mance computing (HPC) platform and analyze its perfor-
mance through case studies. %ey employ a master-slave (or
global) parallel genetic algorithm (GA) to reduce computa-
tion time and efficiently utilize the full capacity of the
computer. In addition, sensitivity analysis is applied to de-
termine promising genetic algorithm configurations and the
optimal number of cores for parallel use, and to analyze the
impact of genetic algorithm parameters on the overall per-
formance of the simulation-based optimization model [3].
%e Neuroscience Initiative aims to develop new techniques
and tools to measure and manipulate neuronal circuits. To
handle the large volumes of data generated by these tools,
Bouchard et al. [4] envisions co-locating open data

repositories in standard formats with high-performance
computing hardware using open-source optimized analysis
code [4]. Hybrid cloud has gained popularity in various
organizations in recent years due to its ability to provide
additional capacity in public cloud, augmenting private cloud
capacity when needed. However, scheduling jobs for dis-
tributed applications on hybrid cloud resources brings new
challenges. A key concern is the risk of exposing private data
and jobs in third-party public cloud infrastructure. %e
problem to be solved by Sharif et al. [5] is to design workflow
scheduling algorithms to meet client deadlines without
compromising data and task privacy requirements. %e work
of Sharif et al. [5] differs from most studies on workflow
scheduling, where the main goal of workflow scheduling is to
achieve a balance between ideal but incompatible constraints,
such as meeting deadlines and/or minimizing execution time
[5]. Noda et al. [6] will present the roadmap and research
questions related to multiagent social simulation to illustrate
the direction of technological achievements in this field [6].
However, the shortcoming of these studies is that the
problems arising from high-performance computing are not
properly dealt with.

3. Approaches to High-
Performance Computing

3.1./eoretical Basis of HPC. High-performance computing
(HPC) refers to a computer system and environment con-
sisting of multiple processors or multiple computers in a
high-performance cluster. It can provide much higher
computing power than traditional computers for large-scale
data analysis and processing supercomputers [7].

With the continuous development of application re-
quirements, the improvement of existing computer speed
cannot keep up with the increase in computing speed re-
quirements, especially in complex scientific computing,
digital model analysis, simulation, engineering problems,
and other application fields that require large-scale data
volume and complex computing. All calculations and
processing are required to be completed within an accept-
able time [8]. However, it is limited to further increase the
operation speed of a single processor.%erefore, the research
on high-performance computing technology focuses on the
development of supercomputers, and the study of parallel
computing algorithms and software. Both high-performance
computing and cloud computing models have their
strengths and weaknesses. Table 1 summarizes some key
features of HPC and cloud computing, and it can be seen
that no single model can be the best solution for all features.

In the traditional high-performance computing model,
computing workloads are processed in a well-managed and
secure environment. However, computing capacity is fixed
and rarely supports virtualization and resource sharing.

In view of the respective advantages and disadvantages of
high-performance computing and cloud computing, many
systems seek to improve these two computing modes, most
of which are combined with grid computing. Combining
high-performance computing and grid computing models is
a practice in many scientific workflows to increase the
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computational volume of high-performance computing by
combining distributed grid resources. %is method has been
widely used in many projects [9, 10]. For computing tasks
with computing performance as the bottleneck, this paper
proposes a scientific cloud such as grid cloud. It is oriented
towards scientific computing needs and implements infra-
structure-as-a-service cloud computing solutions through
open-source tools, such as Grid Nimbus.

It can be seen from the global high-performance com-
puter TOP500 rankings that the architectures adopted by the
high-performance computers on the rankings are mainly
based on cluster technology and large-scale parallel pro-
cessing technology. %e high-performance computing
cluster job processing architecture is shown in Figure 1.
After the job is submitted, it is queued, assigned by the
management node, and assigned to the computing node for
processing. At present, high-performance computing usu-
ally adopts blade servers, and blade servers refer to high-
availability, high-density, and low-cost server platforms [11].
Blade server refers to a standard-height rack-type chassis
that can be plugged into multiple card-type server units. It is
a low-cost server platform that realizes HAHD (High
Availability High Density). It is a special application in-
dustry. And high-density computing environments are
specially designed. Blade servers are like “blades,” and each
“blade” is actually a system motherboard.

3.2. ParallelComputing. High-performance computing is an
important branch of computer science, with the main goal of
developing high-performance computers, researching par-
allel algorithms, and developing related software. High-
performance computing is mainly measured by the speed of
floating-point operations. %eoretical chemical calculations
require an efficient and stable system environment. %e
availability of an environment for parallel computing and a
job submission system directly affects the speed and quality
of scientific research in theoretical chemical computing.
High performance computers have floating-point
performance.

Parallel computing is synonymous with supercomputing
and high-performance computing, and is one of the im-
portant directions in the development of computer tech-
nology [12]. Figure 2 is a diagram of the parallel solution
process of the problem.

3.2.1. Parallel Computing Architecture. Compared with se-
rial computing, parallel computing is divided into time
parallelism and space parallelism. Time parallelism is the

instruction pipeline technology. It decomposes the execu-
tion process of an instruction into several steps, and each
step is completed by an independent component, thereby
shortening the execution time of the entire task by executing

Table 1: Comparison of key features of HPC and cloud computing.

Characteristic High performance computing Cloud computing
Calculation quantity Changeless Increase in demand elasticity
Computational performance Very high Below average
Support virtual machine Little support Always support
Resource heterogeneity Very low Below average
Interoperability Not applicable Lower
Security High Below average
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Figure 1: High-performance computing cluster job processing
architecture diagram.
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Figure 2: Diagram of the parallel solution process of the problem.
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different instructions concurrently by independent com-
ponents. Pipelining does not shorten the execution time of
each instruction but improves performance by increasing
the throughput of the microprocessor executing instruc-
tions. Whereas, spatially parallelism refers to the use of
multiple processors or the use of multicore processors to
perform computations concurrently. %is paper mainly
studies space-based parallelism. Common parallel archi-
tectures include SMP (symmetric multiprocessing), DSM
(distributed shared memory), MPP (massively parallel
processors), and cluster [13, 14]. %e following comparison
chart shows the differences between the four architectures,
as shown in Figure 3.

3.2.2. Parallel Program Execution Time. Execution time
refers to the time taken from the start of parallel program
execution to the completion of all processes. It can be further
divided into computation time, communication time, syn-
chronization overhead time, and process idle time caused by
synchronization. Computation time refers to the time spent
by the process instruction execution, which can be divided
into the time occupied by the program itself, namely the user
time and the time spent by the operating system in order to
maintain the execution of the program, that is, the system
time [15]. %e parallel execution time graph is shown in
Figure 4.

3.2.3. Acceleration Coefficient. When measuring the per-
formance of a multiprocessor system, an indicator usually
used is called the acceleration factor, which is defined as
follows:

V(h) �
t1

th

. (1)

t1 represents the best serial algorithm that uses a single
processor to execute a serial program. Sometimes it also
represents the execution time of a parallel algorithm on a
single processor.%ese two representations are still different.
th represents the execution time required for a parallel
program to execute using h processors.

A parallel program can generally be divided into a serial
part and a parallel part. If the second representation method
is adopted, then t1 and th can be expressed as follows:

t1 � g • t1 +(1 − g) • t1,

th � g • t1 +(1 − g) •
t1

h
.

(2)

Because:

V(h) �
1

(g +((1 − g)/h))
,

1
(g +((1 − g)/h))

�
h

g • h + 1 − g
.

(3)

%en:

V(h) �
h

g • h + 1 − g
. (4)

Because:

h

g • h + 1 − g
≤
1
g

. (5)

So:

V(h)≤
1
g

. (6)

If the serial part of a parallel program accounts for 10%,
that is, g � 0.10, according to this formula, no matter how
many processors are used, the acceleration factor will be less
than 10, which is the famous Amdahl formula.

3.2.4. Efficiency.

Effp �
Vh

h
. (7)

Vh is the acceleration coefficient represented by formula (1),
h represents the number of processor cores, and Effp rep-
resents the performance-cost ratio obtained by using h
processors or cores for parallel processing, which is generally
less than 1.%e value is an internationally common criterion
for measuring the floating-point performance of high-per-
formance computer systems. It is used to evaluate the
floating-point performance of high-performance computers
by testing the ability to solve linear algebraic equations.

3.3. GPU-Based Parallel Ant Colony Optimization Algorithm.
In recent years, GPU (Graphics Processing Unit) parallel
computing technology has become a research hotspot in the
field of high-performance computing. GPU hardware has
powerful floating-point computing capabilities, providing
good support for large-scale scientific computing and en-
gineering computing problems. Currently, in addition to
traditional HPC applications, the demand for emerging
HPC applications is also growing [16].

High-performance cloud computing can solve the user
service problems faced in traditional high-performance
computing. %e hardware architecture of the GPU cluster
is shown in Figure 5. Due to the common influence of
various factors such as semiconductor technology,
manufacturing technology, power consumption, etc., the
current processor architecture presents a diversified de-
velopment trend. Among them, GPU, as a kind of co-
processor, has become one of the important components
of contemporary high-performance computer systems
and has developed rapidly. Its functions have developed
from a single graphics display to high-speed parallel
computing (General Purpose GPU, General Purpose
GPU, GPGPU) in just ten years [17].

3.3.1. Basic Principles. Ant colonies, or more generally social
insect colonies, are a distributed system. Although the in-
dividuals in the system are very simple, the whole system can
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present a highly structured colony organization. Observa-
tions show that ants leave a secretion during their move-
ment, and ants behind them can make a biased path choice
based on the secretion left by the ants in front. %is con-
stitutes a positive feedback mechanism for learning infor-
mation, and ants seek the shortest path to food through this
information exchange [18, 19].

(1) Form description

GA � (P(0), N, L, Q, G, P, F, Z). (8)

(2) Performance evaluation

%e online performance is represented by the average
value from the first generation to the current generation. Let
XE(Q) be the linear performance of the strategy Q in the
environment E, and FE(Z) be the objective function or the
average fitness function corresponding to the environment E
in the time Z or the Zth generation, then:

XE(Q) �
1
Z



T

L

FE(Z). (9)

%e online performance represents the average value of
the performance during the time period from the beginning
of the algorithm to the current time, reflecting the dynamic
performance of the algorithm.

Offline performance is the cumulative average of the best
performance. Let X∗E(Q) be the linear performance of policy
Q under environment E, then:

XE(Q) �
1
Z



Z

L

F
∗
E(Z), (10)

where

F
∗
E(Z) � BEST F

(1)
E , F
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E . (11)
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Offline performance represents the cumulative average
of the best performance values of each evolutionary gen-
eration during the running of the algorithm, which reflects
the convergence performance of the algorithm.

3.3.2. Algorithm Process. %e process of ant colony algo-
rithm optimization is actually controlled by three variables,
namely state transition rule, pheromone local update rule,
and pheromone global update rule.
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Figure 5: Hardware architecture of GPU cluster.
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Figure 4: Parallel execution time graph.
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%e algorithm flow can be simply described as follows:
each ant traverses all the cities according to the state transition
rules and finds its own shortest path until all ants find their
own solutions. Every time an iteration is completed, the
pheromone on all paths is updated and the shortest path
generated after this iteration is recorded until the termination
condition is satisfied and the iteration ends [20]. In this
process, the state transition probability can be defined as

P
K
IJ(Z) �

μa
IJ(Z)υb

IJ(Z)


N
J�1 μ

a
IJ(Z)υb

IJ

. (12)

Among them, υIJ represents the visibility between the
two places I and J, μIJ represents the concentration between
the two places, a represents the importance of the phero-
mone concentration between the two places, and b repre-
sents the importance of the visibility between the two places.

Using the memory list to record the list of cities that ant
K has walked through, the formula can be updated as

μIJ(Z + 1) � wμIJ(Z) + ΔμIJ(Z + 1),

ΔμIJ(Z + 1) � 
M

K�1
ΔμK

IJ(Z, Z + 1),

ΔμK
IJ(Z, Z + 1) �

O

LK

, exit,

0.

⎧⎪⎪⎪⎨

⎪⎪⎪⎩

(13)

Among them, ΔμK
IJ(Z, Z + 1) represents the amount of

pheromone left on the path (I, J) by the movement of the Kth
ant at time (Z, Z+ 1). ΔμIJ(T, T + 1) represents the amount
of all ant pheromones in this process, and O represents the
sum of all path pheromones. LK represents the total length of
the path taken by the Kth ant, and w is the attenuation
coefficient of the pheromone trajectory. Figures 6 and 7 are
the standard path construction diagram and the path
construction diagram of the prospect strategy, respectively.

4. English Language Feature Experiment
and Analysis

4.1. Survey of the Corpus. %is study extracted 160 article
titles from ELT Journal and SSCI in 2020-2021 and used
UAM Corpus version 2.0 to count them. Table 2 lists the
basic information of the two journal corpora.

As shown in Table 2, the average length of sample titles in
ELT Journal is 13.025 words, and the average length of
sample titles in SSCI is 11.575 words. %e average length of
the two journal titles is basically the same, and both are
around 12.300 words per title.

4.2. English Feature Structure Types. Based on some existing
literature reference standards, this paper first divides the
surface structure of sentences into the following four types.

Simple sentences are what we often call “subject-pred-
icate structure” and “subject-predicate-object structure.” A
simple sentence usually contains a main clause and a
predicate, but sometimes a simple sentence also contains
multiple subjects and predicates.

A coordinating compound sentence is a sentence
consisting of two or three subordinate clauses. %ey are
usually made up of coordinating connectives linked to-
gether. %e main coordinating conjunctions are as follows:
and, nor, but, or, yet, so, for, etc. In addition to using
conjunctions to link, it can also use semicolons to link two
parallel sentences.

A complex sentence is a sentence that consists of two or
more subordinate clauses joined together using subordi-
nating conjunctions. Common subordinating conjunctions
are as follows: after, although, as, as if, as long as, as much
as, as soon as, as though, because, before, even if, even
though, once, until, when, since, so that, that, though,
unless, in case, in order, whenever, where, wherever, what,
whatever, etc. For example: I want to go to bed, because I
am very tired.
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Aij, Bij
……

i

Figure 6: Standard path construction.
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Figure 7: Path building for the outlook strategy.
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Simple sentences, coordinating compound sentences,
and complex sentences can appear in a compound sentence.
We often say that the subordinate clause is a typical mixed
sentence. For example: the car, which is my father’s, is in the
garage.

4.3. Feature Analysis. It can be seen from Figure 8 that in
ELT Journal, there are 7 simple sentences, accounting for
8.75%. %ere are 18 juxtaposed compound sentences, ac-
counting for 22.50%, 27 complex sentences, accounting for
33.75%, and 28 mixed sentences, accounting for 35.00%. In
SSCI, there are 10 simple sentences, accounting for 12.50%,
23 complex sentences, accounting for 28.75%, 28 complex
sentences, accounting for 35.00%, and 19 mixed sentences,
accounting for 23.75%.

Analysis of the data in Figure 8 shows that among the
160 English sentences in this article, complex sentences are
the most used, with a total of 55 sentences, accounting for
34.38% of the sample. Complex sentences have a better
connection between the upper and lower sentences, making
the sentences more fluent and related.

In addition to the complex sentence result sentences
mentioned, the second in this study is the sentence of mixed
sentence type. %e data collected by the author has a total of
160 sentences, of which 47 are mixed sentences, accounting
for 29.38% of the sample. In terms of structure and function,
mixed sentences can be regarded as an extension of simple
sentences or as a simplified form of complex sentences.
Generally speaking, it can convey or record more infor-
mation with the help of premodifier or postmodifier through
fewer words and simple structure. %e distribution of mixed
sentence structure types in the two journals is shown in
Figure 9. For the convenience of expression, the simple
sentence + coordinating compound sentence is expressed as
SS +CCS, the simple sentence + complex sentence is
expressed as SS +CS, and the coordinating compound
sentence + complex sentence is expressed as CCS+CS.
Simple sentences + coordinating compound senten-
ces + complex sentences are expressed as SS +CCS +CS.

According to the analysis and as shown in Figure 9, the
overall trend of ELT Journal and SSCI sentences is the same,
and the three sentence structures (SS +CCS +CS) combine
the most. Its frequency in ELT Journal and SSCI is 12 and 8

Table 2: Basic information of ELT Journal and SSCI journal corpus.

Project Number of titles Number of words Average title length (words/title)
ELT journal 80 1042 13.025
SSCI 80 926 11.575
Sum 160 1969 12.300
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Figure 8: ELT Journal and SSCI English sentence structure types.
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times, respectively, accounting for 15.00% and 10.00% of
their respective corpora. Next is the statement of the
compound sentence + complex sentence (CCS+CS) type,
the highest proportion is 8 times and 5 times, accounting for
10% and 25%, respectively. From the point of view of col-
location, the continuity of conjunction collocation is very
strong. Different combinations of subordinate words and
phrases can express different concepts, form different tense
meanings, and convey different grammatical functions.
%erefore, the structure of compound sentence + compound
sentence (CCS+CS) helps scholars to provide research
content and research methods more accurately.

5. Discussion

In recent years, GPU parallel computer technology has
become a hot spot in the field of high-performance com-
puters. Graphics hardware with powerful floating-point
performance provides good support for large-scale scien-
tific computing and engineering. At present, in addition to
the traditional high-performance computer applications,
the demand for high-performance computer applications is
also increasing. In terms of user services, HPC faces many
challenges: how to provide users with flexible services that
allow users to independently manage data processing re-
sources. How to save scalable dynamic computer resources
and improve the utilization of high-performance com-
puters [21].

With the deepening of research and the requirements of
computing precision, the amount of data increases expo-
nentially, which puts forward higher requirements for
storage, computing, node communication, job allocation,
and resource scheduling of high-performance computing
clusters. Blindly adding hardware devices to improve
computing performance not only brings huge power con-
sumption but also has a bottleneck. Researching resource
scheduling strategies to maximize efficiency has always been

the direction of high-performance development and the
focus of scientific research.

%rough the experimental analysis, it can be seen that
the surface structure of sentences includes four types of
structures: simple sentences, coordinating complex sen-
tences, complex sentences, and mixed sentences. Based on
the relevant corpus research, this paper mainly takes ELT
Journal and SSCI as examples to discuss the structure and
linguistic features of English sentences. From the statis-
tical results, it can be concluded that the structure and
linguistic features of English sentences in ELT Journal and
SSCI are roughly equivalent. Among them, the mixed
sentences appear the most, which are mainstream sen-
tences, and in the mixed sentences, the sentence features
that combine the three types of sentences account for the
majority.

6. Conclusion

Language is a part of social culture, language problems are
always closely linked with social problems, and all social,
cultural and psychological factors limit the use of language.
%e results of this study show that although ELT Journal and
SSCI cover a wide range of research areas, English sentences
of the two journals share some commonalities in the
structure and use of linguistic features. %is is mainly re-
flected in the frequent use of mixed sentence structures. In
terms of academic paper writing, the differences between
Chinese scholars in spoken English and English writing
require more in-depth comparative analysis and further
academic research in the future [22]. It is hoped this article
can help Chinese readers understand the use of international
Frontier journal sentences in English linguistics and provide
learners with a useful reference.
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