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Abstract 
In the context of big data, both the government and large enterprises have established 
their own employees, users or business data centers. With the development of the 
Internet, more and more people began to contact the Internet, and the business of the 
platform has become more and more complex. In order to avoid the coupling of data 
input in each layer, the scheme abstracts the data input in each layer into different 
modules to reduce the coupling degree of the scheme to a certain extent, and only open 
the data interface between each module to the public to integrate the data from the 
bottom up, finally forming multi-level data. In this paper, we introduce four kinds of Vue 
component communication technologies to realize data communication between each 
component module, and use localStorage technology to realize data merging solution in 
each level. In this paper, we introduce four Vue component communication technologies 
to achieve data communication among component modules, and use localStorage 
technology to realize the data merging solution at each level. The solution has been 
applied to the "milk loading platform" system, and it has been proved to be feasible and 
convenient for administrators to input data from multiple levels of main and detail 
tables. 
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1. Background 

With the advent of the Internet era, the number of e-commerce and online sales is increasing, 
not only the traditional retail industry has both opportunities and challenges, the logistics 
industry has also ushered in a golden period of development, and the scale of logistics is 
expanding [1]. For this reason, the state and major logistics giants are promoting the 
development of urban smart logistics technology, which is a modern logistics model that 
applies the Internet of Things (IoT) technology to implement refined, visualized and dynamic 
management methods for all aspects of logistics. In smart logistics, it involves the problem of 
transporting and loading of goods, and in order to realize smart loading and automated loading, 
it is necessary to have vehicle information data, goods data, and goods coordinate data. The 
vehicle is the main, the items loaded in the vehicle are the detail, and the coordinates of the 
items stacked in the carriage are the detail table of the items loaded in the vehicle, forming a 
three-layer main-detail table data. Finally, according to the vehicle, and the loaded goods, goods 
coordinates for the robot arm automatic packing, reduce human error, increase logistics 
efficiency, reduce logistics congestion time. 
The logistics industry is developing towards comprehensive intelligence, and in the future 
intelligence will also be applied to the whole system of logistics to achieve intelligent unmanned 
logistics supply chain [1]. Thus, for the case of multi-layer main-detail table, it has an important 
and common application in intelligent logistics. 
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2. Vue Component Data Communication Technology 

2.1. Localstorage 
localStorage is a way of browser local caching provided by HTML5, extending the 4K limit of 
cookies, with a size limit of 5M, which is inconsistent across browsers [11], and using a simple 
key/value pair storage format, providing developers with more manipulable space. 
localStorage local storage method of application eliminates the tedious operation of connecting 
to a database. [4]. 
localStorage can be effective for a long time, neither active clear will not disappear, not because 
the browser is closed and data loss, open again, as long as meet still in the same scope (the same 
protocol, host number, port number) can again access / modify the localStorage. independent 
storage of each domain, so that data storage, management brings good convenience. Due to the 
convenient data storage function of localStorage, the data acquisition module of this solution 
mainly stores and aggregates data of multiple main and detail tables through localStorage, and 
finally completes data submission in a unified manner. 

2.2. Vuex 
Vuex is a state management pattern developed for Vue. When building a large single-page 
application, Vuex can help developers better manage state outside of the component in a 
uniform way [5] and ensure that state changes in a predictable way with corresponding rules, 
but when using global state management, we also need to distinguish between component local 
state and application-level state However, when using global state management, we also need 
to distinguish between component-local state and application-level state to avoid the 
possibility of putting the component's original state into application-level state [6]. 
Vuex can use Getter to get state, but the process of modifying state is more complicated. As 
shown in Figure 1, modifying state requires the use of Actions, which call Mutaions 
asynchronously, and Mutaions are the only way to modify state inside Vuex. The reason why 
Vuex is so complicated to modify state is to ensure that modifying global variables can be 
rendered more efficiently and in a more timely manner than using global variables directly [3]. 
However, in this scenario, which involves data exchange in only some of the components of a 
module, using Vuex would be an overkill. 
 

 
Figure 1. Vuex call flow 

2.3. Emit/On 
2.3.1. Emit 
In Vue, vm.$emit(event Name, [... .args]) triggers the event on the current instance. Additional 
arguments are passed to the listener callback. Used for child components to pass data to the 
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parent component, as in this scenario, the data from the second level main-detail table is 
invoked via $emit for the main table with custom events with additional parameters. 
2.3.2. on 
In Vue, vm.$on(event,callback) listens for a custom event on the current instance. Events can 
be triggered by vm.$emit. The callback function takes all the additional arguments passed to 
the event trigger function. 

3. Data Storage Solutions 

3.1. Database Design 

 
Figure 2. Database main table and detail table association 

 
In the design of multi-tier main-detail table database tables, each tier only needs to focus on 
whether there is a table on the previous tier, which is a bottom-up design approach. The key to 
main-detail table technology is how to display the corresponding detail table information by 
selecting a record of the main table, which requires the foreign key of the database 
corresponding to this record to be read out at the moment the main table record is selected [7]. 
Each level of the table will have an id as the primary key, which is the identifier of this piece of 
data. In this way, both the detail table and the detail of the detail table can use this unique 
identifier as their own fkid to determine which level the data belongs to. Take the above table 
2-1, table 2-4 and table 2-5 for example, these three tables are the same level of detail tables, 
all belong to the detail table of table 2, then table 2-3, table 2-4 and table 2-5 do not need to pay 
attention to the table above table 2. Only need to associate their own fkid to the id of the detail 
table 2, so as to achieve the entire multi-layer main-detail table data association, the final only 
through a main table id, you can find multiple fkid and its equivalent data in the detail table 1, 
detail table 2, and then through multiple detail table id, in each detail table to find the same fkid 
data, and so on, and finally can successfully query a set of multi-layer main-detail table data 
table data. 



Frontiers in Science and Engineering Volume 1 Issue 9, 2021

ISSN: 2710-0588 DOI: 10.29556/FSE.202112_1(9).0002

 

8 

3.2. Data Persistence Methods 
General main-detail table entity class design, each table of the database corresponds to an entity 
class. All the fields under each table correspond to the member variables of the entity class. This 
paper uses MyBatis for persistence and MVC architecture for data persistence. MyBatis is an 
excellent persistence layer framework [8], MyBatis was formerly known as iBatis [9] and was 
renamed to MyBatis in 2010, MyBatis is a Java-based persistence layer framework that 
supports SQL statement queries, MyBatis solves the problem of manual configuration of 
parameters in the JDBC code in Java classes and the problem of manual retrieval of result sets. 
manual retrieval problem by using simple XML configuration or annotations for configuration 
and mapping, MyBatis can use XML configuration files to create database connection pools so 
as to avoid the hard coding problem of database connection pools for JDBC. [10] For the 
common case, the backend needs to save the json data from the front-end in the entity class 
corresponding to the database to manipulate the data. But for the special case of multiple main-
detail tables, we will design two Page classes to receive the data from the front-end, and the 
relationship between the receiving data classes is as follows. 
 

 
Figure 3. Receiving data class relationship diagram 

 
Taking Fig. 3 as a reference, the final data format can be obtained as follows: 
{ 
  Main table database basic fields, 
detailPageList1: [{ 
       Detail table database basic fields, 
    detailPageList1-2: [{Detail Table 1-2 Database Basic Fields} 
detailPageList1-2: [{Detail Table 1-2 Database Basic Fields}], 
   }], 
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detailPageList2: [{ 
       Detail table database basic fields, 
       detailPageList2-1: [{Detail Table 2-1 Database Basic Fields }], 
detailPageList2-2: [{Detail Table 2-2 Database Basic Fields }], 
detailPageList2-3: [{Detail Table 2-3 Database Basic Fields }], 
   }], 
}. 
To do this, all accepted data can be stored in an entity class, because the main table Page object 
is not directly invoked method directly into the library. So we need to abstract the data to the 
entity class for the storage. 
We use BeanUtils.copyProperties to encapsulate the data from the Page class into the respective 
entity class so that we can directly store the data from the table. Similarly, for from the table 
PageList, each object from the table PageList will be taken out separately, each from the table 
Page object with the database corresponding to the member variables and from the table List, 
the object in the member variables encapsulated in the corresponding entity class with the 
database. But here we should note that the json data given by the front-end does not have the 
value of foreign keys from the table. So we need to use the primary key id of the main table as 
the value of the foreign key of the detail entity class object. Then the detail table data can be 
imported. Finally, we deal with the detail list, because each object in the detail list is actually an 
entity class object corresponding to the database, so we can directly into the library, but note 
that the json data given by the front end does not give the value of the foreign key in the detail 
table. So we need to take the id from the table as the value of the foreign key corresponding to 
the entity class object from the table. Then we can call the method into the library. 

 

 
Figure 4. Data persistence detailed diagram 

 
For the operation part of multi-layer relational data, the delete function can facilitate top-down 
through the main table id to delete the data whose fkid is equal to its main table id, realizing 
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multi-level iterative deletion. Update function, you can compare the data to be in the library 
with the data already in the library, delete or add. This way of violent comparison is more 
energy-intensive. Therefore, for the update function, we use the way of deleting before 
inserting. First delete all the data according to the id, and then add the data again. Query 
function, directly through the main table id, iterative search from the table, from the table fkid, 
and in the iterative process can be inserted one by one into the PageList data, forming a multi-
layer object. 

4. Test 

Input Data: 
 

 

 

 

 
Figure 5. Data entry diagram 
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The final submission results, the final results conform to the expected form of data. 
 

 
Figure 6. Transformed JSON data 

5. Conclusion 

The multi-tier main-detail table form of data can effectively reduce the separation of business 
modules and facilitate the simultaneous input of highly interrelated data. With the development 
of new national infrastructure, more and more government departments and enterprises are 
customizing their own information center platforms, which include many complex and highly 
interrelated businesses. The multi-layer main-detail table data persistence scheme proposed in 
this paper can effectively solve this part of the problem. 
For subsequent work, this module can be extracted into highly reusable components to cope 
with more complex scenarios, so that it can really be written once and used everywhere. 
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