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Abstract. In order to optimize the core problems encountered in the operation of
urban and rural logistics and improve the informatization degree of rural logistics,
the authors of this paper conduct research on the application of big data, cloud
computing, and other technologies in urban and rural logistics and informatization.
Based on the current problems, the authors adopt the hierarchical design, C/S
architecture, and cloud API technology to improve the low level of informatization
in urban and rural logistics, as well as optimize the dispersion and repetitive
construction of logistics resources for logistics enterprises in urban and rural areas.
Overall, a feasible sharing technology solution for urban-rural logistics
informatization has been provided, providing a certain reference for optimizing
urban-rural logistics operations and improving rural informatization issues.
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1. Introduction

With the continuous development of China's economy and society, the rapid
advancement of urbanization and industrialization, and the comprehensive development
of rural revitalization strategy, opening the two-way circulation channel of "industrial
products going to the countryside and agricultural products entering the urban" has
become a hot spot of attention of theoretical circles and practical managers. More and
more experts, scholars, and industry enterprise managers have accumulated certain
achievements in theoretical and practical research on the integration mode and
technology of urban and rural logistics.

In terms of theoretical research, experts analyze the development model, necessity,
and effectiveness of urban and rural logistics service systems from a macro perspective.
And experts analyze the characteristics of urban-rural logistics in the context of the new
era, explore the driving force of urban-rural logistics integration, study the construction
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of new models of urban-rural logistics [1-3]. And focus on the research of information
technology on the innovation of urban and rural logistics modes in the context of the
Internet age. and analyze the effect of integrated services of urban and rural logistics [1,
3, 4]. There are experts based on the consumption of residents and urban and rural
logistics needs for analysis [5]. In terms of resource allocation, many experts have
studied the problems in the allocation of urban and rural logistics resources and proposed
solutions [6-7]. At the same time, many experts put forward suggestions on the
application of information technology such as big data and blockchain to cope with the
development of urban and rural logistics and achieved certain results [8-12].

In the process of industrial development and practical application, large enterprises
such as ZTO Express, JD.com, and Cainiao (A logistics brand) have laid out the
integrated operation of urban and rural logistics [13]. By empowering the supply chain
logistics and e-commerce platform in both directions, ZTO Express innovates the
"express + e-commerce" model deeply in the origin and provides services such as setting
up express stations, centralized receipt and delivery, direct distribution special lines, and
e-commerce sales in rural areas. JD Logistics continues to improve its infrastructure
construction, promote the sinking of its logistics network, and have achieved the
coverage of large and small item networks in all administrative regions and counties in
mainland of China. Cainiao proposed the concept of "technology going to the
countryside", hoping to use a series of "feasible and user-friendly" technologies to
digitize rural outlets, fill the gaps in rural logistics, activate rural market consumption
power, and boost the rural economy.

The main research of experts is focused on the macro level, and the research on
specific technology applications is not in-depth enough, and the research on key
technologies is still in the initial stage. In terms of industrial applications, major
enterprises are also beginning to lay out the integration of urban and rural logistics, and
the development of urban and rural logistics integration has urgent needs and broad
market space.

Based on current theoretical research and industry operations analysis, the core
issues encountered in urban and rural logistics operation include three aspects. First, the
degree of information is low. At present, logistics in counties, townships, and villages
mainly exist in the form of franchises, with a relatively small operating entity and a lack
of motivation for logistics informatization. Moreover, there is a lack of investment in
logistics technology research and development, resulting in a relatively low level of
logistics informatization in urban and rural areas. The data structure of logistics systems
adopted by different franchised logistics enterprises is different, the information level is
different, and the knowledge representation is not uniform. The inability to use semantic
information systematically is an urgent problem for the efficient development of urban
and rural logistics. Secondly, it has high costs, low efficiency, and slow delivery time.
The delivery time is generally 4-5 days, which is a significant difference compared to 2-
3 days for urban delivery. It is difficult to return or exchange goods, and the challenges
faced include low volume, low profits, high costs, and high seasonal fluctuations, which
make it difficult for express delivery to enter the village. Thirdly, the integration of
resources is weak, making it difficult to achieve economies of scale. However, currently
in China, rural logistics resources and businesses are scattered, with duplicate
construction and a self-contained system. The current model is difficult to sustain, mainly
due to the inability to balance costs and benefits well, and enterprises cannot proceed
without subsidies. Rural areas are vast and different from urban centralized residences,
the logistics business in rural areas is relatively scattered, the frequency of orders is low,
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and the integration of resources is small and cannot play the scale economy, which are
important reasons for the high cost of urban and rural logistics. Therefore, it is necessary
to effectively integrate urban and rural logistics resources.

To solve the above problems, there is a need for a platform that can collect the
overall resource information of urban and rural logistics enterprises, including the size
of enterprises, regional distribution, and the amount of logistics assets invested [6,13].
At the same time, it is necessary to collect information on the logistics needs of each
township, as well as information on the unique products and material needs of each
township. By collecting and analyzing information to provide appropriate feedback to
logistics enterprises and urban and rural residents.

In this way, on the one hand, it is possible to analyze the overall distribution of
logistics and determine how to optimize and dispatch logistics resources overall. On the
other hand, logistics companies can understand the logistics and material needs of
various regions and consider whether they need to invest in adding post stations, logistics
personnel, etc. based on their own enterprise situation. At the same time, urban and rural
residents can also choose appropriate logistics methods based on their own needs by
understanding the distribution of logistics resources, prices, timeliness, and other
information. By showcasing the local specialties and material needs of townships, to
some extent, it can also stimulate consumption and increase logistics demand. Guided
by this idea, the authors of this paper study the application of big data [14-16], cloud
computing [17-19], and other technologies in urban and rural logistics and
informatization and propose a technical scheme to optimize urban and rural logistics
operations and improve rural logistics informatization.

2. The Application of Big Data and Cloud Computing Technology in Urban and
Rural Logistics and Rural Informatization

2.1. Big Data and Cloud Computing Technology

The most obvious feature of big data is "large". From a technical point of view, the
problems that big data can solve are divided into three main aspects: effective
management of data, data analysis, and data application. Data management involves
operations such as data collection, cleaning, storage, and security. Data analysis mainly
involves performing specific operations on data based on scenarios, which is also the
process of achieving data value. The application of data depends on the export of big
data applications, such as analyzing and screening out useful information for logistics
enterprises and individuals from a big number of logistics information and providing
external output.

Cloud computing is an emerging method of shared infrastructure that unifies the
management of a mass of physical resources and virtualizes them, forming a huge pool
of virtualized sources. Cloud computing is an emerging method of shared infrastructure
that unifies the management of lots of physical resources and virtualizes them, forming
a huge pool of virtualized sources. The cloud is a quasi-parallel and distributed system
consisting of clusters of virtual computers that can be interconnected. These dynamically
deployed virtual machines exist as unified computing resources and comply with service-
level agreements.; Online games; Online medical care; Transportation logistics;
Financial investment. Other aspects such as smart home, storage of video data, but also
remote dialogue, monitoring, and so on.
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2.2. The Application of Big Data and cloud Computing Technology in Urban and Rural
Logistics and Rural Informatization

The application of big data and cloud computing technology in urban and rural logistics
and rural logistics informatization is aimed at the low degree of urban and rural logistics
informatization. The purpose is to design a cloud data center for information storage,
analysis, and processing, as well as a rural APP for information collection and sharing
for individual users. Through the rural APP, individual users can register and upload
personal basic information, submit daily logistics demand information, retrieve personal
scarce items information, etc. Cloud data centers can use big data technology to store,
clean, analyze, mine, predict and other processing of these data. At the same time, the
cloud data center uses cloud computing technology to provide cloud API interface
services to various logistics enterprises. Logistics enterprises can access the cloud data
center through the cloud API, upload the resource information of logistics enterprises,
seek or provide logistics sharing information, and retrieve potential logistics business
information, so as to optimize the logistics resources in urban and rural areas and improve
the low degree of information technology in rural logistics.

From the concept design, system architecture design, and system module design of
the system, the authors of this paper will elaborate on how to use big data and cloud
computing technology to design a technical scheme to optimize the operation of urban
and rural logistics and improve the informatization degree of rural logistics.

3. Urban and Rural Logistics Information Sharing Technology Scheme Based on
Big Data and Cloud Computing Technology
3.1. Conceptual Design of the System

The Conceptual design of urban and rural logistics information system is shown in
Figure 1.
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Figure 1. System deployment architecture diagram
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3.1.1. Deployment Architecture Design

First, from the perspective of deployment architecture, the objects involved in this
technical solution are: cloud data center, rural app, logistics enterprise system. A cloud
data center includes a cloud data management center and a cloud application service
center.

1) Cloud data center: using big data technology to store, clean, analyze, mine,
forecast, and other processes of these data, and providing external cloud computing
application services.

2) Rural APP: Completing registration and uploading personal basic information,
submitting daily logistics demand information, searching for personal scarce item
information, and other functions.

3) Enterprise logistics system: Accessing cloud data centers through cloud APIs,
uploading resource information of logistics enterprises, and seeking or providing
logistics sharing information, searching for potential logistics business information, etc.

3.1.2. Functional Design

Table 1. Function design of the system

System name|subsystem| Modular function Functional Description
Cloud data Use big data technology to store, clean, analyze, mine and
management center predict these data

Provide registration interface for app

Provide login interface for app

Provide logistics query interface for app

Provide logistics order interface for app

Provide an information query and browsing interface

1 . . . .
Cd;)tl;d Provide an information publishing interface for app
center Cloud application ) . K )
service center Provide logistics resources upload cloud api for enterprises
Provide real-time logistics information upload cloud api
Urban e‘m(‘i Provide real-time logistics resource query cloud API
rural logistics . . . .
information Provide real-time loglgtlcs order request cloud api for
sharing logistics enterprises
platform Provide real-time logistics order feedback cloud api for
logistics enterprises
Provide cloud api for logistics enterprises to query urban
and rural logistics demand
Register Through the registration interface
Login Through the login interface
Logistics query Through the logistics query interface
Country Logistics order Through the logistics order interface
APP -
lnformathn release Through the information release interface
and display
Informatlon.retrleval Browse interface through information query
browsing

Other functions
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The function of the system includes cloud data center and country APP, as Table 1 shown.

3.2. System Architecture Design

application layer ‘Country APP | |Disp1ay of various data analysis reports |

lInterface service layer Including the internal API used by rural APP and the API of open
(cloud computing APT) logistics enterprises

IData application layer | Data application related logic function processing |
Data analysis layer Deep learning | [Search engine Relationship map ” Image analysis |
IData computing | Open capability service interface
layer Off-line (| Interactive || stream-oriented Graph Memory
calculation || computing computation calculation calculation

Computational scheduling |

Data storage Mass file storage Structured data storage Column data storage
layer Cache data storage Index data storage Other data storage
Data bus |
Data acquisition ; ; "
Collection of enterprise Village APP Internet crawler
layer logistics system collection collection

Figure 2. System architecture diagram

As shown in the figure 2 above, the overall hierarchical design method is adopted, and
the interaction between the server and the app client is built using the C/S architecture.
Referring to the big data technology architecture design, it is divided into interface
service layer, data application layer, data analysis layer, data calculation layer, data
storage layer and data acquisition layer.

1) Data collection layer: Mainly collecting information on logistics enterprises,
logistics and material demand information of urban and rural residents;

2) Data storage layer to data application layer: It is a general big data technology
architecture reference structure level to complete big data-related technical functions;

3) Interface service layer: Completing the interface functions of logistics enterprises
and rural apps.

4) Application layer: rural app client and various report displays.

3.3. System Module Design

Since the data storage layer to the data application layer is a general big data technology
architecture reference structure level to complete big data-related technical functions,
this chapter mainly introduces the data acquisition layer, interface service layer, and
application layer.
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3.3.1. Data Collection Layer and Application Layer

The data acquisition layer is mainly concentrated in the rural APP and the system of
various logistics enterprises that access the cloud API, and the interface design involving
the front end is also the main part of the application layer of the system. The basic logic
follows. As shown in Figure 3.

Open an information collection interface (such Background automatic collection information
as registration) field
2 \
| Enter the corresponding field requirements | ‘ Call the corresponding cloud API |
4 \
| Input complete submission | ‘Complete field matching and filling and submit‘
Call the corresponding API in the background Send information to the cloud data management
and send the information to the cloud data center
management center N
V4 Data center parsing, processing and storage |
‘ Data center parsing, processing and storage |
end
end Logistics enterprise system connected to cloud
Country APP API

Figure 3. Data Acquisition Layer and Application Layer
3.3.2. Interface Service Layer

Logistics enterprise system parameter design is shown in Table 2- Table 13.
1) Logistics Resources Upload Cloud API, using http-post mode, input parameter:

Table 2. Logistics Input Parameter

Parameter meaning Parameter name | Type | Is it required Explain
Name of logistics enterprise Logistics Name | String Y
Enterprise taxpayer identification number Tax ID String
Brief introduction of logistics enterprises Logistics Info String N
Ordinary express unit price Regular Price Float Y Yuan
Unit price of heavy-duty express delivery Weight Price Float Y Yuan/kg
Number of post stations Deliv;]rl}iritation Int Y
Number of vehicles‘ transported by Vehicles Num Int v
enterprises
Post distribution information Delivery Station Info Json array

Return parameter:
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Table 3. Logistics Return Parameter

Parameter meaning |Parameter name| Type Is it required Explain
Success or Fail Success Int Y 0-Success, 1-Failure
Cause of failure Error Msg String N Cause of failure

2) Real-time Logistics Information Upload Cloud API, using http-post mode, input
parameter:
Table 4. Real-time Logistics Information Upload Cloud API Input Parameter

Parameter meaning Parameter name Type |[Is it required| Explain
Name of logistics enterprise Logistics Name String Y
Enterprise taxpayer identification number Tax ID String Y
Station number Delivery Station ID String Y
Post address Delivery Station Addr | String Y
Type and quantity of inventory information| Goods Type Num Int Y
Inventory information Goods Info ::r(:;

Return parameter:
Table 5. Real-time Logistics Information Upload Cloud API Return Parameter

Parameter meaning| Parameter name Type Is it required Explain
Success or Fail Success Int Y 0-Success, 1-Failure
Cause of failure Error Msg String N Cause of failure

3) Cloud Resource Query Interface (API) initiated by Cloud Center, adopts http-
get mode, input parameter:
Table 6. Cloud Resource Query Interface (API) Input Parameter

Parameter meaning |Parameter name| Type Is it required Explain
The sender's address Sender Addr String Y
Address of the recipient | Recipient Addr String Y

Return parameter:
Table 7. Cloud Resource Query Interface (API) Return Parameter

Parameter meaning [Parameter name| Type | Is it required Explain
Success or Fail Success Int Y 0-Success, 1-Failure
Cause of failure Error Msg String N Cause of failure
Specific logistics information | Logistics Info N

4) The Cloud Center initiates a single-interface Cloud API under the logistics, using
the http-post mode, input parameter:
Table 8. Cloud Center initiates a single-interface Cloud API Input Parameter

Parameter meaning Parameter name Type |Is it required Explain
Order request number Order ID String Y
The sender's address Sender Addr String Y
Address of the recipient Recipient Addr String Y
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Table 8. Cloud Center initiates a single-interface Cloud API Input Parameter (continued)

Parameter meaning Parameter name Type |Is it required Explain
Address of the recipient Tax ID String Y
Post address Delivery Station Addr| String Y
Station number Delivery Station ID | String Y
. . Value: 1 is ordinary
Selected courier type Delivery Type Int Y express, 2 is heavy express

Return parameter:

Table 9. Cloud Center initiates a single-interface Cloud API Return Parameter

Parameter meaning Parameter name Type Is it required Explain
Success or Fail Success Int Y 0-Success, 1-Failure
Cause of failure Error Msg String N Cause of failure

5) Logistics enterprise orders Feedback Cloud API, using http-post mode, input
parameter:
Table 10. Logistics enterprise orders Feedback Cloud API Input Parameter

Parameter meaning | Parameter name | Type Is it required Explain
Request number Order ID String Y
Whether to take . Value: 1 agree to take the order,
orders or not Is Agreed it M 0 disagree to take the order

Return parameter:
Table 11. Logistics enterprise orders Feedback Cloud API Return Parameter

Parameter meaning | Parameter name Type Is it required Explain
Success or Fail Success Int Y 0-Success, 1-Failure
Cause of failure Error Msg String N Cause of failure

6) Urban and rural logistics demand Query Cloud API, input parameter:
Table 12. Urban and rural logistics demand Query Cloud API Input Parameter

Parameter meaning | Parameter name| Type |Is it required Explain

It can be the name of a city, county,

place name Place Name | String Y township, etc

Regional number Place ID String Y According to the national unified number

Return parameter
Table 13. Urban and rural logistics demand Query Cloud API Return Parameter

Parameter meaning Parameter name| Type |Is it required Explain
Success or Fail Success Int Y 0-Success, 1-Failure
Cause of failure Error Msg String N Cause of failure
Average monthly logistics order
Logistics demand Logistics Needs | String N volume and transaction amount,
with the unit of RMB.

Local specialty products | SpecialProduct | String N List the top 5 items.
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4. Conclusion

In order to optimize the core problems encountered in the operation of urban and rural
logistics and improve the informatization degree of rural logistics, the authors of this
paper carry out research on the application of big data, cloud computing, and other
technologies in urban and rural logistics and informatization. In combination with the
existing problems, hierarchical design, C/S architecture, and cloud API technology are
adopted to improve the low degree of information technology in urban and rural logistics,
and to optimize the dispersion and repeated construction of logistics resources in urban
and rural areas. Overall, a feasible sharing technology scheme for logistics
informatization in urban and rural areas is provided, and a certain reference for
optimizing logistics operations in urban and rural areas and improving rural
informatization is provided.

The shortcomings of this paper are that it is not designed in conjunction with a
specific scenario, and there is a lack of specific data input. Therefore, the next step is to
apply the system designed in this paper with actual cases and verify the effect through
data input and calculation. And the design has not been implemented and ill-considered
or the design is not ideal and needs to be more systematically studied and demonstrated.
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