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ABSTRACT
This article focuses on the development breakthroughs in the domestic service industry under the "Internet +". At the same time, compared with the traditional service industry, in the “Internet +” era environment, in order to solve the problem of information redundancy and trivial management process caused by traditional paper-based office, we propose to develop an intelligent housekeeping service integrated management system solution.
This system divides the target user group into company administrators and customer users. Based on user habits, a web management platform is designed for company administrators, and the intelligent housekeeping integrated management system is designed and implemented, and the system is stable in terms of complete functional processes. good. The main research work of this paper is as follows:
(1) Realized the construction of knowledge graph of housekeeping system. In this system, the company’s employee information is constructed with a knowledge graph, and the entity and relationship extraction of employee information is studied and realized, converted into employee information triples, and stored in the Neo4j graph database.
(2) Research on knowledge reasoning methods of knowledge graphs. The expansion of the knowledge graph is difficult to synchronize with the growth of knowledge in the real world, and it always faces the problem of lack of knowledge completeness. The existing automatic completion methods are limited to the path walk and length estimation of the graph, and ignore the relationship description to the knowledge evolution process. Influence. This paper designs a graph convolutional network model based on interaction differentiation vector, which improves semantic relevance through interaction, uses bidirectional semantic differentiation vector to express semantic features in different propagation directions, and realizes the feature fusion of nodes and edges, in the public data set Conduct comparative experiments. Experimental results show that the proposed method can adapt to different scales of map completion tasks and maintain a high accuracy rate.
(3) Design and implement the demand collection function to solve the "cold start" problem. In response to the user’s “cold start” problem in this system, the new registered user’s interest collection page was designed and implemented. The newly registered customer’s housekeeping service needs were collected and the corresponding service staff estimated points were added based on the results. The improved employee recommendation algorithm is used to recommend new users, thereby improving the "cold start" problem to a certain extent.
(4) Designed and implemented an intelligent housekeeping integrated management system. According to the demand analysis, the functions of the system management module, business management module and employee recommendation module were designed and implemented, and important functions such as login of different personnel, management of the company's business by the administrator, and customer ordering and evaluation were completed.
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[bookmark: _Toc87670127]CHAPTER 1: INTRODUCTION
[bookmark: _Toc87670128]1.1 Source topics
The main research work of this subject comes from a project commissioned by Wuhan En'an Group, an intelligent housekeeping integrated management system. To realize a housekeeping management platform.
[bookmark: _Toc87670129]1.2 Subject research background and significance
Due to China’s one-child policy in the 1980s, most contemporary young couples have only one child, which means that they need to support four elderly people while raising their own children. Therefore, contemporary young couples spend most of their energy and time on work. This also means that they don’t have too much energy and time to take care of their families. This phenomenon makes society’s demand for housekeeping services increase. With the advent of the Internet era, in order to make life more convenient, the state vigorously calls on all walks of life to implement the "Internet +" model, which provides support at the "Internet" level in the traditional industry model, enabling data integration and resources Using the work to be better carried out, it can be foreseen that the housekeeping industry under the "Internet +" model will become a sunrise industry that is currently developing. At the same time, the General Office of the State Council on the issue of further improving the quality of family services and expanding the scale of family services, proposed that domestic service personnel should have professional knowledge and professional skills, and support the sound development of the domestic service industry at the system level. In 2019 The “Opinions on Promoting the Quality and Capacity Expansion of the Domestic Service Industry” was issued on June 26, 2016.
With the rapid development of China's economy today, some people have begun to live in a well-off society, especially for China's large and medium-sized cities, the domestic housekeeping industry has clearly opened up the market, and the demand for employment has increased sharply. However, we can also find some problems in the rapidly developing domestic service industry. For example, the general cultural literacy and professional knowledge of domestic service personnel is not high, the introduction of high-end talents is insufficient, and there are few domestic domestic entrepreneurs who continue to start their own businesses. And other issues. Therefore, despite market demand and institutional guarantees, it will take time for a professional housekeeping service team to emerge. my country’s housekeeping service needs to learn from the experience of the Philippines, Japan and other countries while realizing localized development [1].
Since most domestic service companies in my country are intermediary agencies, customers and domestic employees lack binding force. At the same time, because there is no uniform standard in the domestic service market, or due to personal ethical issues, the uneven service quality of employees has led to the family service process. Disputes that cannot be reconciled often occur during the mediation process, and there are also issues that it is difficult to standardize the preservation and submission of records, which makes it impossible to significantly protect the rights and interests of both parties during the mediation process. The above-mentioned problems will limit the demand for housekeeping services and hinder the healthy development of the housekeeping service industry.
In order to solve these series of social pain points, the software was developed and researched to standardize, transparent and secure the supervision model of the housekeeping industry under the emerging science and information technology, and achieve professional efficiency and resource integration.
The housekeeping mode under the intelligent housekeeping integrated management system is carried out through unified supervision and review. After the company conducts offline recruitment and training, qualified housekeeping service personnel are entered into the system data, so the industry standardization and service personnel of this process The professionalism of the company is controlled and supervised by the company. At the same time, because the systematic personalized recommendation service is in line with the consumer experience of contemporary customer groups, it is beneficial for the company to attract more consumer groups. At the same time, there is a selection mechanism for practitioners in the industry, which potentially promotes the self-qualification of practitioners. , The improvement of professional skills and service level.
[bookmark: _Toc87670130]1.3 Research status at home and abroad in related fields
[bookmark: _Toc87670131]1.3.1 Current Research Status of Recommender System in Home Economics Service Industry 
The emergence and popularization of the Internet has not only facilitated the lives of the masses, but also provided users with opportunities to access a large amount of information, meeting the needs of mass users in the information age. However, with the rapid development of the Internet age, these seemingly beneficial information in the past The increase rate is too large, which is not a favorable thing at a certain level, because in this case, users may not be able to quickly find out the part that is really beneficial to them in this large amount of information, in other words this In fact, it reduces the user's utilization of information, which is the problem of information overload [2]. To solve this problem, a recommendation system came into being. In 1992, Xerox company designed a mail system-Tapestry that applies a collaborative filtering algorithm. In the same year, Goldberg [3] first proposed the concept of "recommendation system". In 1997, Resnick and Varian formally gave the definition of recommender system in the academic session for the first time. In 1998, Amazon.com launched a product recommendation service. This service uses an item-based collaborative filtering algorithm to enable the website to provide millions of users with recommendations for processing millions of products. After the recommendation goes online, it brings benefits to the recommendation system. develop. In 2003, Linden [4] and others published the core algorithm of Amazon.com recommendation service-"Item-based collaborative filtering algorithm" in a paper published. In 2005, Adomavicius [5] and others published a review paper, which divided recommendation systems into three categories: content-based recommendation methods, collaborative recommendation methods, and hybrid recommendation methods. They described various limitations of current recommendation methods and discussed Possible future expansion directions. In 2016, based on the research on the YouTube recommendation system, Covington et al. published a paper [6] applying deep neural network technology in the recommendation system, which realized the most likely recommendation to users from large-scale optional information. . In 2018, Zhou C et al. published a paper [7] proposed an attention-based user behavior modeling framework ATRank, which was mainly used for recommendation tasks and was accepted by AAAI.
(1) Research status of knowledge reasoning methods
The construction of knowledge graphs is closely related to changes in the real world. In the era of big data with explosive growth of information, a large number of new knowledge and new relationships continue to emerge, making the construction of knowledge graphs always face the problem of lack of integrity. The current knowledge representation research takes the low-dimensional embedded representation learning model as the mainstream. Although this method is easy to calculate and use the spatial relationship of the knowledge area, it cannot update and discover new knowledge and relationships. Therefore, many scholars have begun to study the method of automatic evolution and expansion of the graph.
Early knowledge reasoning used rule-based methods, and related inferences were made through relevant constraints in the ontology representation model, such as category reasoning and attribute reasoning. Such methods usually require manual formulation of the matching rules of the relationship domain and value range. Literature 1 On the basis of rule-based reasoning, a hinge loss Markov random field is proposed, which is defined based on the grammatical logic of the first-order diffusion path, and uses message passing to utilize the relational structure of sparse nodes, making the algorithm more advanced than general methods Scalability. However, there are still shortcomings of large workload and low scalability. In order to make up for these shortcomings, scholars began to study new knowledge reasoning methods with characteristic learning capabilities.
Most of the deep learning models with sequence input discover or infer information by implementing access mechanisms, such as LSTM and memory enhancement networks. Based on this kind of thinking, Literature 2 believes that the interaction of memory should be considered in the process of access, and introduces a multi-headed attention mechanism to construct a relational memory unit. By introducing the interaction between memory units, it can better express the connection between memories. , So that the model has the ability to reason about relations in the time domain.
For the construction of small and medium-sized knowledge graphs, shallow feature extraction models are often used for link prediction. However, these models are not ideal for large-scale knowledge networks and lack further deep features. Generally, the method of increasing the embedding dimension is used to strengthen the ability of the model to extract features, but the number of parameters is often proportional to the number of node relationships. This method is not suitable for the construction of large-scale knowledge graphs. The method of increasing the number of neural network layers can solve the problem of deep feature extraction, but it is easy to cause over-fitting and increase the difficulty of training. In Literature 3, considering the number of parameters and computational cost, a two-dimensional convolutional neural network that can be calculated quickly is designed to adjust the contradiction between large-scale data and over-fitting training.
Existing studies have shown that reasoning based on the rules of the existing path of the graph can improve the performance of knowledge reasoning. Inspired by this, many researchers began to pay attention to the method of combining path walking with knowledge reasoning. Path Ranking Algorithm (PRA) is one of the representatives, and predicts new concepts or relationships by learning the edge features of nodes. However, this method of reasoning still has some shortcomings. First, the reasoning method based on path walking is still relatively complex, focusing on local features, and insufficient use of global information; second, the nodes in the knowledge graph often obey the long-tail distribution, that is, there are only a few entities and relationships. High, and most entities and relationships appear less frequently. Therefore, data sparsity seriously affects the inference effect; in addition, how to deal with the inference problem of multi-level paths is still a major challenge for random paths. Therefore, scholars are mainly concerned about the scalable reasoning method based on data sparsity. At present, encoding multi-level paths through RNN and using neural networks to perform complex inferences on node-associated clauses is the mainstream method to solve data sparsity, but it is still not suitable for the co-evolution of multiple paths. In order to improve the accuracy and practicability of the RNN-based method for reasoning on large knowledge graphs, the attention mechanism is used to weight the paths, inferring on multiple paths at the same time, and only one RNN model is trained to predict all relationship types. This reflects the logical connection between different objects.
In order to strengthen the utilization of the node relationship with time series characteristics, try to use the edge information of the non-time part of the graph to strengthen the learning time embedding. Encoding time information directly to learn time feature embedding can not only use time-oriented reasoning on the knowledge graph, but also predict factual data with missing time annotations.
In the dynamic evolution process of the graph, the structure evolution of different nodes may also be different, and it is difficult for ordinary learning networks based on feature embedding to obtain the evolution mode of these structures. Therefore, a new dynamic embedding algorithm is proposed, which enables the time-varying characteristics of the network to be embedded into the node vector while maintaining the characteristics of the network structure. Literature 8 proposes a decomposable objective function, which enables the model to learn the feature embedding of each node separately, and expands the framework of dynamic network embedding. It also proposes a selection mechanism for updating nodes, which greatly improves the efficiency of knowledge updating. Only a small amount of updates to some nodes makes the model more stable.
It can be seen from the existing research methods that the knowledge reasoning model based on path walking and potential feature vectors is the current mainstream method. Its research focuses on the optimization of the walking path or the depth of feature embedding, although some scholars have A method to update the knowledge base using a prescribed update strategy is proposed, but this is still limited to the vector representation of entity nodes, ignoring the important relationship information in the knowledge triples, and insufficient use of the semantic features obtained by training. Based on the interactivity of triples and the path diffusion principle of knowledge graphs, this paper proposes a graph convolutional neural network model based on interactive differentiation vectors. According to the characteristics of the directed graph, the three elements are divided into two sets of interaction vectors. Perform feature learning in the space, and finally realize the prediction and completion of the knowledge map.
(2) "Cold start" problem
According to the above introduction, we can know that the recommendation system needs a lot of user behavior data for analysis and prediction, but for many new systems, the personalized recommendation of new users is an urgent problem to be solved. This problem is also called cold start. problem. According to the characteristics of the recommended system, we can summarize the cold start problem into three categories: user cold start, item cold start, and system cold start.
In order to enable the recommendation system to more accurately recommend new users and new items, the cold-start problem solutions commonly used according to the above three types of problems are: one is to provide non-personalized recommendations for this part of cold-start users; the other is Use the age, gender and other data provided by the user to perform coarse-grained analysis for inaccurate personalized recommendation; third, use the user’s commonly used social network account to log in, import the friend information on the target user’s social network, and finally Friends like items to recommend to the target user; fourth, when users register and log in to collect their preferences for some items, and then recommend similar items to the user. At the same time, many scholars have also conducted a lot of research on this issue. Senthilselvan Natarajan [8] et al. proposed a new method to overcome the data sparsity and cold start problems in collaborative filtering algorithms. Aiming at the cold start problem, they designed a recommendation system based on the Linked Open Data (RS-LOD) model, and Aiming at the problem of data sparseness, a matrix factorization model based on linked open data (MF-LOD) is proposed. He Yu [9] et al. proposed a method for calculating the visual features of clothing product images extracted by deep convolutional neural networks to calculate the user’s preference for new products to alleviate the cold start problem; Wang Jing [10] et al. use the dynamics of decision tree model personalization Choose a suitable strategy for the next stage to generate a list of items for evaluation. At the same time, genetic algorithm is used to optimize the optimal number of items in each stage, and the recommendation effect can be improved through this method of self-adaptively generating the query item list.
(3) Application of recommendation system in service industry social interaction
Recommendation systems are now widely used in all aspects of life, including books, music, videos, news, movies, maps, etc. Among them, the most typical and promising development and application prospects are e-commerce, Amazoncom, eBay .com, Staples.com, Dangdang, Douban Books, Taobao, etc. all use e-commerce recommendation systems. The recommendation system not only brings huge additional benefits to these Internet businesses, but also personalized services that make users more satisfied. Increased user stickiness.
 With the development of society, the government has begun to pay more and more attention to the development of the service industry due to the fact that the national economy has already accounted for an increasing proportion of the modern service industry. In general, my country is making a transition and transformation from an industrial country to a service industry powerhouse, which is a development opportunity for the emerging service industry. In an environment where the country vigorously calls for "Internet +", information technology and emerging service industries are developing in a fusion direction, and the growth is called a complementary relationship. The development and application of information technology provides powerful tools for these emerging service industries. Support, and the emerging service industry that is gradually developing has in turn provided fertile ground for the development and application of information technology, and more and more enterprises and academia have begun to pay attention to the application of information technology in the emerging service industry. This article focuses on the pain points of the housekeeping service industry and proposes to study the intelligent housekeeping service management system. In this system, it focuses on the problem of how to recommend suitable employees to users. At present, although the recommendation system is not mature enough in the home economics service industry, the research done by many scholars in the social service of related services is worthy of our study and research.
[bookmark: _Toc87670132]1.3.2 The status quo of technical research on knowledge graphs
 On May 17, 2012, Google formally proposed the concept of Knowledge Graph[11]. As a world-renowned search engine, Google’s initiative was initially to optimize search functions and make search returns more reasonable. This improves the quality of user search results, thereby improving user experience. In fact, the knowledge graph is not a new concept. As early as 2003, the document proposed the concept of the Semantic Web [12]. Under the Semantic Web concept, the ontology model was used to formalize the expression and description of the underlying semantics in the data. Based on this description concept, the resource description framework pattern [13] and the World Wide Web ontology language [14] were produced. In the research process before 2006, the research direction of scholars in the field of knowledge graphs has always been the development from weak semantics to strong semantics. Due to the unsatisfactory results of strong semantics, it was not until Google launched the knowledge graph in 2012. , Has been completely deprecated for semantics. For the development of the past 20 years, the development of knowledge graphs has gradually moved closer to practicality, and more attention has been paid to the overall development of the field of knowledge graphs, as an important tool for optimizing storage and search in actual production.
Since 2015, the knowledge graph has been applied more and more widely in practice. After several years of cultivation, in different fields, such as medical, law, and finance, there are relatively good companies that have established market reputation. Whether at home or abroad, the most important work in the development of knowledge graphs in recent years has been to promote the construction of knowledge graph tools. The knowledge map essentially uses a visual map to display various knowledge systems (such as the core structure of different disciplines, frontier fields, and knowledge frameworks, etc.), so as to visually integrate multiple disciplines. So far, its practical application has been gradually expanded in developed countries and achieved good results, but it is still in the initial stage of research in my country.
 The knowledge graph is mainly composed of its own logical structure and system architecture, and the model layer and the data layer are the two levels of the knowledge graph in the logical structure. As the name suggests, the data layer is the storage layer of the knowledge graph for knowledge data. In the data layer, we use a series of facts to store this knowledge. In the dynamic world, we often describe facts as "subject, predicate, and object", which are converted to the fact storage in the knowledge graph. We can also use such triples to express the relationship between subject, predicate and object as " Entity 1, relationship, entity 2" or "entity, attribute, attribute value", for such fact data, we can select a graph database more intuitively for storage, such as Neo4j used by the system in this article below. The pattern layer is a pattern specification for the data layer, that is, on the fact expression of the data layer, the pattern of the ontology library is used for the specification. The knowledge graph library after the specification of the ontology library model has a clearer structure than before the specification.
[bookmark: _Toc87670133]1.3.3 Research status of recommendation system based on knowledge graph 
As mentioned above, an excellent recommendation system not only makes recommendation calculations, but can also increase the user's dependence through this kind of personalized recommendation, lengthen the browsing time, and more effectively realize the commercial value of the system. Traditional recommendation systems have data sparseness and cold start problems. In the final analysis, they mainly use additional auxiliary information to optimize the calculation of the recommendation system. Most of these additional auxiliary information complement more attributes of users or items. This approach It has a great effect on making up for the sparseness of the data, and enhances the system's ability to deeply mine the correlation between data, so as to make better recommendations. From the research of knowledge graph, it is not difficult to find that the characteristics of knowledge graph are very suitable for this kind of additional auxiliary information, and it is precisely because of the characteristics of knowledge graph that compared with other auxiliary information in terms of semantic relationship, applicability and fusion Said that the advantage is greater. This section mainly analyzes and summarizes the recommendation algorithm based on the knowledge graph.
 In the research of many recommendation algorithms based on knowledge graph, knowledge graph as a method of fusion of auxiliary information and recommendation system is mainly divided into feature-based recommendation method, path-based recommendation method, knowledge graph feature learning [15] (Knowledge Graph Embedding), etc. Three categories. The feature-based recommendation method mainly extracts some attributes of users and items from the knowledge graph as features, and puts them into the traditional model. Only entity features are introduced, but relationship features are not introduced. Zheng Yiming [16] and others designed a TCM drug recommendation system. First, they scientifically sorted out the semantics of the originally disordered user information, and then used CRF word segmentation technology to operate on the above semantics, and extracted the key semantic information from it, and finally combined the knowledge map. The principle recommends the final result to the user. Kang Yan [17] proposed an efficient recommendation model that combines collaborative filtering with knowledge graphs. Wang Ze [18] et al. designed a recommendation system for expert review of dissertations. The system uses key word data and relationships to construct a knowledge graph in the academic field. The key to papers and experts is through TextRank and inverse document frequency technology. Words are extracted, and then the initial feature vector is weighted and mapped to the node vector of the map by Levenshtein distance technology. Finally, the vector cosine method is used to calculate the similarity between the review experts and the target papers, and the system for recommending the dissertations to more professional experts is realized. Wang Dongqing [19] presented the knowledge map from the semantic level, integrated the knowledge points, added the dimension of difficulty, and then used the learners' historical answer data to the knowledge point test questions to classify the learners' mastery of the knowledge points Divide, thus propose and design a personalized exercise recommendation system based on the knowledge graph.
The path-based recommendation method is represented by the accepted paper [20] of the Hong Kong University of Science and Technology KDD 2017. This type of method uses a heterogeneous information network to describe the knowledge graph, and then expresses features between items, which are commonly constructed by meta-path or meta-graph. For example, when the meta-path of "actor-movie-director-movie-actor" appears, two actors are connected through a director, so this path can be used to dig out the relationship between the two actors. A potential relationship. Although this kind of method intuitively expresses the network structure of the knowledge graph to a certain extent, it also has shortcomings. Since we need to manually design these meta-paths and meta-graphs by ourselves, the optimal calculation process cannot be achieved. And this method cannot be used when the entities are in different fields.
The feature learning method of the knowledge graph is to treat the entity relationships in the knowledge graph as vectors, perform learning representations on these vectors, and perform dimensionality reduction processing to obtain low-dimensional vectors. We also look at the dimensionality reduction process of this representation learning. Cheng is a translation to low-dimensional vectors. The learning model of this method is mainly a translation model based on distance and a matching model based on semantics.



[bookmark: _Toc43040066][bookmark: _Toc87670134]CHAPTER 2: LITERATURE REVIEW
This paper is mainly based on the research on the development and breakthroughs of the domestic service industry under the "Internet +", and designs and implements a knowledge map-based intelligent comprehensive management system for housekeeping, aiming to solve the problem of information overload and personalized service in the field of housekeeping services. Therefore, based on the design and implementation of the management system, this paper proposes a collaborative recommendation filtering algorithm based on knowledge graph representation learning for personalized services to provide personalized housekeeping service personnel recommendation functions for the customer user groups of the system. The research content of this article mainly includes the following aspects:
 (1) Research and study the knowledge graph representation learning, and construct the employee knowledge graph in this system. Since the data of the system in this article is provided by the entrusted company, the target employee information data is structured data. Based on the analysis of structured data to construct a knowledge graph, this article uses a triple graph of entities and relationships that are created at the same time when the employee data is created. Data, and use Neo4j graph database for employee knowledge graph storage.
 (2) In view of the weak learning ability of the previous methods in the face of sparse relationships and the ignorance of the influence of the relationship characteristics in the graph, this paper proposes a differentiation vector based on interaction based on the directional nature of the knowledge graph propagation and the interactivity of the triples. Knowledge reasoning method. Use this vector model to train the graph neural network, so that each node inherits the entity features of the local range, and at the same time considers the feature vector of the link relationship, uses the attention mechanism to fuse these features, and finally realizes the new link based on the decoding layer of embedded representation learning. The score of the triplet is calculated to complete the knowledge reasoning.
 (3) In response to the "cold start" problem of newly registered users, the system in this paper designed a check operation for the service type of interest when the new user registered information, and performed a check on the relevant service personnel interested in the new user according to the check content. After preliminary scoring, the user-item scoring matrix is ​​input into the algorithm in the second step for calculation to provide personalized employee recommendation services to target customers. This design effectively solves the "cold start" problem of newly registered users to a certain extent.
 (4) According to the background and significance, in the "Internet +" environment, for different user groups in the field of housekeeping services, the intelligent housekeeping service integrated management system of this article was designed and developed, and the management platform of the web page and the web side was realized for the company managers. . Finally, the various modules and the whole of the system were tested to ensure the completeness and fluency of the system's functions, as well as the stability in operation and use. 


[bookmark: _Toc43040067][bookmark: _Toc87670135]CHAPTER 3: RESEARCH AND/OR DEVELOPMENT METHODOLOGY
[bookmark: _Toc87670136]3.1 Construction of Knowledge Graph of Employee Information
The knowledge graph is mainly used to describe the things that exist in various worlds and the relationships between them. In the knowledge graph, the association between two entities is expressed as a relationship, so in essence, this kind of reveals the existence of the relationship between entities. Network map. On the basis of semantics, construct the expression of the relationship between entities to form "knowledge". Following this principle, we can construct the knowledge graph.
The architecture of the knowledge graph is essentially divided into the construction of semantic logical structure and the construction of system architecture [21]. For the logical structure, the knowledge graph mainly includes a data layer and a schema layer. The data layer is the layer used to store data information, that is, it includes entities and entity relationships. From this level, we The knowledge graph can be regarded as an instantiated information ontology, and the storage mode is a triple of "entity-relation-entity" or "entity-attribute-attribute value". The pattern layer can also be understood intuitively. It is the conceptual model and logical foundation constructed from the semantic information in the knowledge graph. Its function is to regulate the data layer. It is often expressed as an ontology. The concept is represented by a node, and the ontology The relationship is represented by edges. From the above analysis, if the construction of the knowledge graph does not need normative constraints to support inference, there can be only a data layer that stores data information without the need to build a model layer.
Synthesizing the relevant theoretical knowledge above, we can use a directed graph to represent the triple pattern in the data layer and the association structure between the triples to form a semantic knowledge network. For the field of housekeeping service industry discussed in this article, here we take the entity employee Employee as an example. The entity includes the main attributes such as gender, type, and address. These attributes, the main characteristics, can describe the employee Employee to a certain extent. Using these attributes, we can get a knowledge graph triplet of employee Employee, as shown in Figure 3-1:



3-1Employ Triad
According to the figure, we can intuitively realize that the employee entity Employee and the skill type entity Part-Timer are related through the skill type to form a triple (E, type_is, PT), and finally through the correlation between different triples. The employee knowledge graph of the system.
As the name implies, the system architecture refers to the construction of the model structure, and the construction methods are generally divided into top-down and bottom-up [22]. Since the information in the open domain is constantly increasing and updated with the progress of the times, the architecture of the open domain knowledge graph often adopts a bottom-up approach to automatically extract entities and the relationships between entities from the knowledge graph. A typical representative is Google's Knowledge Vault. On the contrary, domain knowledge graphs often adopt top-down construction methods due to the fixed semantic information model and stronger professionalism. The method model is to first define the ontology and data model of the domain knowledge graph, and then add the entities to the domain knowledge base. Since this article studies the relationship between employers and employees in the field of housekeeping services, it adopts a bottom-up construction method, and its technical architecture is shown in Figure 3-2:

 3-2 Architecture of Knowledge Graph
It is not difficult to see from the above architecture diagram that when building a large-scale knowledge base, it is necessary to comprehensively use a variety of information technologies for processing, but the processing in this system is to conduct a small domain knowledge map of the employee data of the entrusted company At the same time, because these data are all structured data, the system in this paper is a structured knowledge graph construction implemented in the field of domestic affairs, so we do not need to perform knowledge extraction from semi-structured or unstructured data The problem that needs to be solved in the content of this section is mainly to extract the entity and relationship of these structured data, and then convert it into triple structure data and store it in the graph database in the form of a knowledge graph.
[bookmark: _Toc87670137]3.1.1 Data collection 
This article mainly studies the information of employees and employers in the housekeeping service industry. Among them, the data of employees, employers, and employer-employee orders are all provided by entrusted companies. This system database adopts MySQL relational database, and saves data into this system database with the help of Navicat Premium database management tool. In this section, we mainly study the employee table structure. Part of the information structure of the employee table is shown in Figure 3-3:
[image: ]
3-3 Diagram of Employee Data Stored in MySQL Database
[bookmark: _Toc87670138]3.1.2 Entity and relationship extraction of employee information 
For this kind of structured data, the following is a research and decomposition of the relational data table. Since the data is all structured data, when extracting entities, we can use the method of row-column conversion to directly select all the contents of a field Store as an entity node, and use the content of other fields we need as the entity's information node. In the system of this paper, we use all the content of the name field of the employee table as the entity node, and the address, age, sex, type1, type2, and type3 fields as the information node of the corresponding entity.
According to the above algorithm flow chart, after the company’s 138 employee data are transferred to CSV files, the algorithm function is implemented using python language, and py2neo and the tool pandas used for column conversion are installed under the windows system, and then the Neo4j graph database is connected and executed The employee.py file, the entity extraction core algorithm code diagram in the script file is shown in Figure 3-4:
[image: ]
3-4 Entity extraction key code
Add all the contents of the "name" field to the node_list as the employee entity node, and for the other column data except the "name" field, loop through the data in the node_info_list through the extend() function, and then through the list(set ()) The function de-duplicates and sorts the original node_info_list. After extracting the above two types of nodes, we extract the relationship based on the original employee table data. For the relationship of this structured data, we take the column data into rows and extract the original field names as the labels of the relationship.
The key code for relation extraction in the employee.py script file is shown in Figure 3-5:
[image: ]
3-5 Relation Extraction Key Code
[bookmark: _Toc87670139]3.1.3 Creation of employee information triples and graph storage
For the storage of knowledge graphs, there are two commonly used forms. One is to use the resource description framework for storage. Under this storage method, the mainstream technology often uses D2R technology [23] to store structured data as RDF data. The other is the storage method we used in the system of this article, which is to use the graph database to store the knowledge graph.
Graph database refers to a database that stores and queries data in the form of graph data structure. Compared with traditional relational databases and non-relational databases, graph databases have the advantages of structural visualization, suitable for storing network structures, and stronger query performance. Neo4j is a native graph database. For the storage and management operations of graph data structures, Neo4j has customized and optimized the storage backend it uses. For nodes that are related to each other on the graph, the optimization points their physical addresses in the database to each other, so that the advantages of graph structure data can be more fully utilized. Compared with the resource description framework RDF, queries that are different from RDF require the use of other technologies. The Neo4j graph database comes with Cypher processing, which does not require additional costs and is simpler to learn. The form of data storage in Neo4j is displayed through nodes and edges. The entity or entity attribute value in the knowledge graph can be represented by node, the relationship between entities can be represented by edge, and the relationship can have a direction, and the two ends correspond to the start node and the end node. In addition, one or more labels (Node Label) can be added to the node to indicate the classification of the entity, and a set of key-value pairs to represent some additional attributes of the entity in addition to the relationship attribute, and the relationship can also be accompanied by additional attributes [24 ]. Therefore, we use Neo4j to store the knowledge graph of employee data.
After the above processing, the data that already exists in the database has been transformed into the triple structure data of the knowledge graph. For this type of data, we can directly perform Neo4j operations on it, and loop through the data in node_list and node_info_list , Create them as Entity type nodes, and then store the processed Entity nodes as entity nodes and information nodes in the Neo4j graph database by calling the createNodes() method. The creation and storage code of entity nodes and relationships is shown in Figure 3-6:
[image: ]
3-6 Creation and storage of core code for entity nodes and their relationships
Perform loop traversal processing on node_list and node_info_list respectively, use graph.create() method to create nodes for each piece of data, and perform the same creation and storage processing for the relationship between employee nodes and employee information nodes.
For the new data in the use of the system, because the system in this article uses the Spring Boot framework (which will be analyzed and described in detail later), and the knowledge graph storage data chooses to use the Neo4j graph database, so we can directly add new data Use Spring Boot to integrate Neo4j to store the knowledge graph. Since the Spring-data part of Spring Boot provides Spring-data-neo4j, we can integrate the spring project and Neo4j graph database simply and quickly.
For newly added employees, after we create an employee on the front-end page and enter employee information, we call the createEmployee() method through the click event of the OK button to send the recorded data to the back-end request addEmployee() method through an ajax request. In this method, We store employee profile data in the MySQL database, and at the same time create entities and entity attributes for employees, and store the created entities and entity attributes in the Neo4j graph database.
  Next, we will construct the entity information node and store the knowledge graph for this entity. We read the stored employee information, save the information as a "EntityProperty" type node and create the node in the Neo4j graph database, and then call The createRelationByID() method creates the relationship between the employee entity and the entity information.
The semantic relationship of the employee knowledge graph finally stored in the Neo4j graph database is shown in Figure 3-7:
[image: ]
3-7 Employee Knowledge Graph in Neo4j
[bookmark: _Toc87670140]3.2 Research on Knowledge Reasoning Method Based on Interaction Differentiation Vector
[bookmark: _Toc383370826][bookmark: _Toc384913406][bookmark: _Toc381362953][bookmark: _Toc383370881][bookmark: _Toc383370943]With the continuous growth of real-world knowledge, it is becoming more and more difficult to discover new entity relationships from online texts, and it is difficult to meet the needs of map construction on the completeness of knowledge. Knowledge reasoning has become an important method to realize the update and complement of knowledge maps. The existing knowledge reasoning methods have a lot of research results in path optimization and deep feature embedding, but they all focus on the spatial transformation of entity vectors, and only use the relationship as the weight calculation during diffusion, ignoring the impact of important association semantics. Interaction. Based on the interaction in the graph triplet, this chapter proposes a graph neural network model that integrates the attention mechanism, which maps the node relationship to two sets of vectors of positive and negative propagation, and predicts the hidden knowledge that may exist in the graph through the interactive differentiation vector , To realize the automatic reasoning and completion of the knowledge graph. Finally, the method proposed in this chapter is tested on two public data sets to verify the effectiveness of the method in knowledge reasoning.
[bookmark: _Toc6500276][bookmark: _Toc87670141]3.2.1 Differentiation vector model based on triple interaction
The representation model based on embedding vectors is currently the mainstream model for feature learning of knowledge triples. It essentially expresses the feature as a real-valued vector and maps it to a high-dimensional space, and eliminates semantics as much as possible through the translation of the vector in the space. Influence. This section introduces in detail some recent embedding vector representation models for knowledge triples. Aiming at the problem of weak feature learning ability in sparse relations, a new feature embedding method of differentiation vector is proposed, which aims to fuse adjacent vector to ontology. The influence of the characteristics of, enrich the semantic expression of related knowledge, and solve the independence of entity representation in previous models.
[bookmark: _Toc6500277][bookmark: _Toc87670142]3.2.2 Analysis of the vector representation model of triples
The main methods of vector encoding include one-hot encoding and embedded encoding. One-hot encoding is called one-bit effective encoding. It is assumed that the encoding object has a total of N features. Each feature is independent of each other and only one bit is valid at any time. This kind of encoding The method solves the problem that the classifier is not good at processing discrete data, and expands the ontology feature to a certain extent. However, when the three-tuple contains multiple entity relationship categories, if the various categories are regarded as a feature It will make the vector too sparse and cause dimensionality disaster. The method of embedding coding is actually to embed high-dimensional vectors into a low-dimensional space, and use a small number of dimensions to express the original independent features. Obviously, this coding method can adapt to the needs of more models when the number of triples is large. .
The research and application of a large number of deep learning algorithms in the task of knowledge map prediction shows that the essence of model classification and prediction is the training of embedding vectors. How to enrich the feature embedding of vectors and the complete expression of learning target knowledge in the model has become the research of scholars. Hot spot.


(1) In view of the heterogeneity and imbalance in the triples, it is proposed to deal with simple and complex relations separately, and a transition matrix is ​​designed in the model ，Use a sparse function  to control its balance, make the transition matrix of complex relations dense, and make the transition matrix of simple relations sparse, to avoid overfitting when a single model learns simple relations and underfitting when learning complex relations, its evaluation function The definition is shown in formula (3-1).

             （3-1）


It is believed that the triple set may have a locally optimal classification interval, and the size of the classification interval directly affects the classification result, that is, the larger the interval, the more data is trained, and it is easy to overfit, and the smaller the interval, the closer the classification result is. , Easy to underfit. In the model, the interval is divided into two parts: entity and relationship. Specifically, the entity interval is expanded to distinguish the positive and negative examples of the sample entity as much as possible. The relationship interval is used to measure the similarity of the relationship and is combined by linear interpolation. The interval value is They are expressed as entity interval and relationship interval .The specific calculation process is shown in the following formula, and the objective function is shown in formula (3-5).

            （3-2）

                 （3-3）


                （3-4）

      （3-5）
More representative triple-oriented embedded vector representation model statistics are shown in Table 3.2-1, including the scoring function, specific parameters and update process of the model. The d and k in the parameters represent the dimension of the vector mapping.

Table 3.2-1 Summary of triple-oriented embedding representation learning model
	Model
	
Scoring function 
	parameter
	Update process

	DKRL
	

	



	


	TKRL
	

	



	


	TransDR
	



	



	


	RTKRL
	

	



	




	TransE-DM
	

	



	


	Trans-bias
	



	



	



By comparing the objective functions of the above models, it is found that most embedding representation models calculate the entity relationship as a unified whole, but the local relevance of the entity relationship is weak during the update process, and a few of the models directly handle the entity relationship independently , Resulting in the model can only learn the coarse-grained relationship representation between entities, and there are deficiencies in the expression of knowledge features.
[bookmark: _Toc6500278][bookmark: _Toc87670143]3.2.3 Interactive differentiation vector model
The knowledge graph is a directed graph structure. In addition to the conductivity of the relationship itself, the entities in the triples still have a certain relationship after their positions are reversed. This is called an inverse relationship. The previous representation models not only ignore the ternary The internal relevance of the group also ignores the fact that the relationship has different semantic characteristics under different transmission directions. This section conducts vector modeling of entity relationships based on the interaction of triples and semantic features in different transmission directions.









In order to express the semantic features contained in the triples in different propagation directions, this section uses the word embedding method to map each entity relationship in the same vector space into a high-dimensional vector of the form where represents the entity as the head The forward propagation of an entity, called degree propagation, represents the backward propagation of the entity with the entity as the tail, and is called in-degree propagation. Modeling knowledge triples is expressed as subject relation description , and object . The interactive combinations of the triples are expressed as ，and, Where each combination has a different effect on the confidence of the triples. In this section, through the statistics of the knowledge triples data set from Freebase, it is found that the triples in the knowledge graph obey the long-tailed distribution, that is, a small number of entities have multiple Relationships, while a large number of entities have fewer relationship pairs.


This distribution feature leads to the imbalance of the triplet information, and the subsequent prediction results will be affected by this property. In order to maintain this imbalance in the vector embedding process, a different influence factor is assigned to each combination. , Assuming that the total number of entities in the set is and the total number of triples is ，the detailed calculation process is as follows:

                      （3-5）

                      （3-6）

                    （3-7）



Where represents the ratio of the number of entities with the entity as the head entity to the total number of entities, represents the ratio of the number of entities with the entity as the tail entity in the total number of entities, and represents the triplet with this relationship type as the relationship The ratio of the number to the total number of collections. Based on the difference between the out-degree and in-degree of the entity node in the triple, the interaction of the triple is defined as follows:

   （3-8）

   （3-9）




Formula (3-8) represents the feature vector expression associated with entity to other entity and formula (4-9) represents the feature vector expression associated with entity rom other entity . For the fusion of interactive features, a global scope is adopted. The weighted balance coefficient combines the differentiation vectors in the two directions into a single-dimensional real-valued vector. The final expression of the entity vector is shown in formula (3-10), and the specific structure is shown in Figure 3-8.

          （3-10）


Figure 3-8 Interactive differentiation vector structure diagram




Whereand respectively represent the set of out-degree or in-degree with entity . From the above definition, it can be seen that the finally obtained entity vector not only has the vector feature expression in different propagation directions, but also integrates the entity's different characteristics. The associated features within the triplet.
[bookmark: _Toc6500279][bookmark: _Toc87670144]3.3 Knowledge reasoning method based on interactive differentiation vector
This section proposes a graph attention model based on interaction differentiation vector, uses graph neural network to embed the associated information of nodes, introduces an attention mechanism to improve the weight distribution of relational nodes in the directed graph model, and uses the differentiation vector obtained by the interaction of triples Update the node characteristics, calculate the untrustworthy score of the triplet through a decoding layer of embedded representation, and finally verify the effectiveness of the algorithm on two public knowledge base data sets.
[bookmark: _Toc6500280][bookmark: _Toc87670145]3.3.1 Feature composition analysis
The triples obtained through information extraction and entity alignment can form a relatively complete knowledge base. The knowledge graph is a directed graph formed by the knowledge base, as shown in Figure 3-9, where the nodes and edges correspond to the knowledge respectively. Entities and relationships in the library. Since the relationship between entities and entities in the knowledge graph is not the same, the node information is no longer a simple entity vector, but needs to cover the structural features and ontology features of all adjacent nodes and relationships.
[image: graph (17)]
Figure 3-9 Instance Diagram of Knowledge Graph





For any vertex , its associated nodes on the graph form the vertex's neighbor set , which constitutes the first feature, that is, the relational structure of the graph. In graph neural networks, the structure data of nodes is usually expressed as a certain scale of digital matrix, as shown in Figure 4-4. The "Degree matrix" and "Adjacency matrix" respectively represent the node depth matrix and the node adjacency matrix, and the row in the matrix represents the entity in the set.


Figure 3-10 Matrix representation of graph data
[bookmark: _Toc6500281][bookmark: _Toc87670146]3.3.2 Graph attention network based on interaction differentiation vector
Graph neural network is a powerful tool for processing graph data. It can learn the structural features and ontology features of graphs, but it still has certain limitations. It is difficult to assign different weights to different neighbor nodes in the process of dynamic training. The previous models will The average weighted calculation of each neighbor feature allows each node to have the same contribution. This obviously does not meet the characteristics of the graph data. In this section, the attention mechanism is used to assign different weights to the neighbor nodes, and the node vector is realized by layered iteration. Update.



The collection of knowledge graph can be expressed as ,one of them 和 respectively represent the entity node and relationship link in the graph data.








The model first defines an input layer, and uses the embedding vector obtained from the interactive differentiation vector model to represent the ontology characteristics of the node, namely ，where represents the total number of entities present in the collection, represents the feature vector corresponding to the entity in the set, represents the vector dimension of the embedded feature. Since the relationship information in the knowledge graph is equally important, this model embeds the expression of the association relationship in the node adjacency matrix, and expresses the feature vector set corresponding to the relationship as where represents the total number of relationship categories in the collection, represents the feature vector corresponding to the kind of relationship in the set, represents the vector dimension of the relationship embedding.








In order to get the nodes in each iteration  the representation of the new embedded features needs to ensure that the node  all associated triples can be learned. The triple containing the entity node is represented as a set of , the eigenvector of the triple is transformed into by a linear transformation matrix and the other linear transformation matrix is used as the weight parameter matrix, and the features are transformed by the activation function LeakyReLU The enhanced high-dimensional vector is mapped into a real number to obtain the absolute attention value of the triplet. The detailed calculation method is shown in formula (3-11).

               （3-11）


n order to obtain the relative attention coefficient, the softmax function is used to normalize the absolute attention value , and the result is denoted by . The calculation method is shown in formula (3-12).

       （3-12）





Among them, represents the set of neighboring nodes of node , and represents the set of relationships composed of links between entity node and entity node . The structure diagram of the attention mechanism is shown in Figure 3-11.


Figure 3-11 Schematic diagram of attention mechanism





Then, all adjacent nodes of node are weighted according to the attention coefficient, and the new embedding vector of node is obtained through an activation function. The result is denoted by  . The update of the relational embedding is directly transformed by a weight matrix parameter and expressed as , As shown in formula (3-14), the weighting diagram is shown in Figure 3-12.

                 （3-13）

                       （3-14）


Figure 3-12 Schematic diagram of graph vector weighting



According to the above calculation formula, it can be seen that the updated node embedding vector has merged the neighborhood information, and assigned different weight quality to each neighbor node. At the same time, in order to save the original information of the interaction differentiation vector, it is output in the last layer. When the initial entity embedding vector set is linearly transformed by the transformation matrix , the matrix dimension and the network update after the transformation are the same as the output entity vector set , and then added to the output entity vector set as shown in formula (3-15) Show.

                     （3-15）





The final output layer is the corresponding entity embedding matrix set and relational embedding matrix set . In the training process, assuming that the graph data scale in the original set is , the negative sampling method is used to randomly generate additional nvalid graph data, is the negative sampling ratio, and dsffs is set to 2 in the experiment. For graph data, if the current triplet belongs to the original set, the label is 0, otherwise it is 1. The detailed process is shown in formula (3-16), and the loss function is shown in formula (3-18). The gradient descent method is used to optimize the training of the model, that is, the more accurate the prediction, the smaller the value of the loss function. The entity relationship vector obtained through iterative training can be used in complex inference tasks. The pseudo code of the model is shown in Table 3-2.

                （3-16）

            （3-17）

         （3-18）
Table 3-2 Pseudo code of graph attention model
	Algorithm 3.

	algorithm feature vector based on graph neural network
input: the set of graph G,
size of graph N,

number of entities ,

number of relationships ,
entity embedded size T,
relation embedded size P,
output: new entity embedding vector H,
      new relation embedding vector L,



initialize ,   ← uniform([, T], -0.5, 0.5) for each entity in G



        ,  ← uniform([, P], -0.5, 0.5) for each relation in G
function CrossVec:

for i=1 to 
// get the collection associated with the current entity

  [i] ← getNeighborsEntitySet[E[i]] 

  [i] ← getNeighborsRelationSet[E[i]] 
end for

for i=1 to 
j = 0
for all k in C[i] do:
  j ← j+1
    if E[k] after E[i]



H[i] ← H[i]+[i]+[k]+[k]
  else



H[i] ← H[i]+[i]+[k]+[k]
end for
H[i] ← H[i]/count(C[i])
end for
return H
  end function
  function GraphAtt:
for i=1 to N
  s,p,o ← G[i]
g[s,p,o] ← getCrossVec(s)||getCrossVec(p)||getCrossVec(o)


[s,p,o] ← softmax(LeakyReLU(*g[s,p,o]))

L[i] ← *R[i]

for all j in [i] do:

   for all k in [i] do:

H[i] ← [i,k,j]*g[i,k,j]+H[i]
   end for
end for
end for
for i=1 to N

  H[i] ← H[i]+*getCrossVec(i)
end for
return L, H
  end function


[bookmark: _Toc6500282][bookmark: _Toc87670147]3.3.3 Link prediction based on graph embedding vector
The essence of knowledge reasoning is to predict the link relationship of triples with missing head entities or tail entities. As shown in Figure 3-13, the black solid line represents the existing relationship in the knowledge base, and the red dashed line represents the predicted relationship. Nodes that are not connected in the original data can infer more link relationships from the information of other associated nodes. Specifically, for each test triplet, replace any head entity or tail entity with the entity contained in the knowledge graph, and calculate the untrustworthy score for the newly combined entity relationship triplet, and the score is lower than a certain value. The threshold value is considered to be a reasonable new relationship.


图3-13知识推理示意图
This section conducts knowledge reasoning based on the idea of embedding representation learning. By analyzing the characteristics of the different dimensions of the triple vector, we can capture the meaning of the entity represented by the vector under a specific relationship.














First, establish a set of invalid triples. Like the representation learning model, express the set of valid triples as , Randomly replacing the head entity or tail entity in it to form an invalid set of triples is expressed as , Where and espectively represent the entities and relationships in the triples, and their embedding vectors are expressed as using the new entity relationship vector matrix obtained through the graph attention network. Then each dimension vector in the matrix is operated on the convolutional layer through a filter , and the global relationship between the triples in the same dimension is embedded through , and the interactive features between the triples are summarized at the same time, so The purpose is to distinguish the influence of features in different dimensions on the prediction results. As shown in Figure 3-13, the "educated in" relationship between "Mark Eliot" and "Harvard university" is based on the similarity of nodes "Chris Hughes" having the relationship feature of "roommate", and others having " It is the result of inference that all nodes of the "roommate" relationship have an "educated in" association with the same location. Therefore, the association relationship of a certain node in the prediction process is judged according to the similarity of other nodes in different dimensions in the whole world. Each row of and matrix is repeatedly operated to finally generate a feature embedding vector，where represents the convolution feature in the  dimension.






In order to obtain convolutional features in different semantic environments, this model uses different filters to generate different feature maps, and the set of filters is denoted as . These feature maps are connected into a single vector with a dimension of through the fully connected layer, and finally the score is calculated using the trainable weight vector and the dot product of the given triple . The calculation method is shown in formula (3-19) , Where  represents the connection operation, the specific process is shown in Figure 4-8.

       （3-19）

 Figure 3-14 Schematic diagram of embedded representation model
The loss function during training is shown in the formula (3-21), the purpose is to make the effective triples score lower than the invalid triples, that is, during the training process, it is necessary to continuously reduce the impossibility of the correct triples. At the same time, increase the untrustworthy score of the error triplet, which is to minimize the loss function.

                （3-20）

         （3-21）


[bookmark: _Toc43040068][bookmark: _Toc87670148]CHAPTER 4: DESIGN AND IMPLEMENTATION 
[bookmark: _Ref42859705][bookmark: _Toc43040069]This chapter first studies and elaborates the technical analysis and overall design of the intelligent housekeeping service integrated management system, and clarifies the functions that the intelligent housekeeping service system should complete and the indicators that the system performance should achieve. On the basis of fully understanding the construction goals, the overall technical architecture design of the smart housekeeping service system was designed, and the overall design plan of the smart housekeeping service system was proposed. Finally, the implementation and testing of the system are explained, and the functional modules of the system are divided, including five modules: login, system management module, business management module, company management module, client Android module, etc., respectively. Carry out specific function realization, including realization result, code flow in actual development process, function logic and operation steps.
[bookmark: _Toc87670149]4.1 System Requirements Analysis 
[bookmark: _Toc87670150]4.1.1 Functional requirements 
With the advancement of science and technology, based on the diversified shaping of the service industry brought by big data under the "Internet +" model, the online business model of the service industry is a non-standardized service industry. One end faces different users, and the other end is quality, Specific service personnel of various ages and personalities. We can divide the online business model standardization of the service industry into the standardization of hardware functions and software functions: the standardization of hardware functions can be achieved through unified training and unified arrangements of housekeeping companies, such as cleaning equipment, work clothes, service standards, etc.; but in software functions On the issue of standardization, due to the different personalities of service personnel and the different requirements of users, we should emphasize and retain the personalization of this kind of housekeeping service personnel. Each service personnel has its own brand, which is used through the background data of the system. The graph algorithm performs analysis to match recommendations, guarantees the standardization of the process for the software system, and provides popular personalized customized services. Therefore, this intelligent housekeeping integrated management system should fulfill the following requirements:
 (1) The system should have basic system management modules, including user management functions, role management functions, menu management functions and other basic management functions. Each function module can be added, deleted, and edited, and can assign accounts for different levels of managers And provide the corresponding level of authority function, can prevent the misoperation behavior of non-level managers, so as to provide protection for the security of the system and the privacy of data.
 (2) The system should have an employee management module that can log in the basic information of officially hired employees, including operations such as query, addition, modification, and dismissal. At the same time, the service status of each employee can be updated in real time.
(3) The system should be equipped with an order management module and an evaluation management module. The generated orders can be confirmed, inquired, and terminated early, so as to satisfy the management of the company in handling orders under special circumstances. The evaluation management module uploads data after the customer’s Android terminal evaluates the service staff after the order is over. The back-end system should be able to perform a comprehensive scoring operation for all the service staff’s ratings, and use the data score as a user-item scoring matrix. The collaborative filtering algorithm is used to analyze and calculate the recommendation list. 
[bookmark: _Toc87670151] 4.1.2 Non-functional requirements 
As a complete software product, the intelligent housekeeping integrated management system designed and developed in this article must also have features other than these functional requirements after meeting the functional requirements of users’ business. For example, it needs to take into account different users’ operation and Use involves human-computer interaction, which requires consideration of user experience and interface beautification. Therefore, we mainly consider the following non-functional requirements in the software design and development of the intelligent housekeeping service integrated system:
 (1) Ease of use requirements and executable requirements. Taking into account the cultural level and age stage of the users of this system, the ease of use requirement is the most important and critical non-functional requirement of this system. Based on the basic principles of ease of use, the navigation settings are designed in accordance with the logic flow and user habits, and the operation buttons are simplified and clarified, so that business personnel can get started and operate proficiently without tedious training. At the same time, the function button layout and display style of each module are unified, and the process design follows the user's usage habits.
 (2) Security requirements. Security refers to the ability of software products to eliminate potential risks and the ability to withstand risks when they occur. Make necessary prompts and confirmations for sensitive operations such as deletion and dismissal in the operation of the software system. At the same time, set up the management of user role permissions, assign roles to different login users, and for different users, only have the menu and operation permissions owned by the role level. In terms of database security, because the system uses MySQL database, it can use its own backup mechanism. The database will perform incremental backups every 24 hours, and a full backup of the database will be performed for a long time.
 (3) The scalability and maintainability of the system. For the first-generation system, as the technology and business changes, the system will inevitably change accordingly. Our system design should be able to be modified and updated with minimal impact. Therefore, the smart housekeeping system before and after adoption The design and development are based on the separation of the end, the back end uses Spring Boot to integrate the Hibernate framework, and the front end technology uses the progressive framework Vue to integrate the ElementUI component library for user interface design and development. The front and back frameworks have good scalability [25]. This system has passed complete requirements documents, development documents and design manuals before design and development. At the same time, the version number is set for the series of documents of the system, which provides convenience for the addition and modification of later functions and the update of the version; in the process of system development , In strict accordance with the requirements of the design document, the variable name and method body in the program code adopt a uniform naming rule, and comments are added for the key code of the method body. Standardized programming development is conducive to functional update and improvement of the system and redevelopment. 

[bookmark: _Toc87670152]4.2 system design 	
[bookmark: _Toc87670153]4.2.1 System overall design 
Through the above demand analysis of the intelligent housekeeping integrated management system, we can clearly understand that the current housekeeping service system still has many urgent problems to be solved: with the increase in data volume, the traditional paper-based management of the housekeeping service industry The model is a waste of material and human resources, and it has been unable to meet the current development requirements; in the modern service industry that emphasizes personalized services, traditional housekeeping services cannot be personalized to customers and users according to the services they provide; With the increase in demand for migrant workers, paper-based data storage has encountered problems such as difficulty in querying and easy data loss. In summary, in response to the current problems that need to be solved, this article proposes an intelligent housekeeping integrated management system based on knowledge graphs. Through the information construction of personnel management, paperless office is realized, management costs are reduced, and individualization is improved. Recommend services, and at the same time supervise and spot check the on-the-job service status and service evaluation results of various practitioners in real time. The overall design scheme is shown in Figure 4-1: 


4-1 Overall design block diagram
This article focuses on the overall design of the intelligent housekeeping integrated management system based on the knowledge graph, as well as various functional modules and service interfaces, and analyzes its overall design scheme. 
The display layer of this system is user-oriented and is used to directly process user requests. The user inputs and clicks on the front-end page. The front-end uses Ajax to communicate data between the browser and the server using an asynchronous communication mechanism to allow browsing The server gets a small amount of information from the server instead of refreshing the entire page. The front-end page uses the Vue.js progressive framework and seamlessly integrates the ElementUI desktop component library. The development of this framework only needs to focus on the view layer, which is based on the design idea of ​​MVVM (Model-View-ViewModel) [26]. Provide a library for two-way binding of MVVM data, so as to realize two-way binding of data and provide rich front-end interface display.
 The business logic layer mainly completes the logical processing of various service functions of the intelligent housekeeping management system. The core functional modules of this intelligent housekeeping management system are user authority management and business management modules. The authority management module is for system administrator users and is responsible for the management of users, roles and other resources. When the system logs in from the user, the user enters information for form verification to ensure that the logged-in user is a legal user in the database, and at the same time, it is logged in according to the user's role. The user assigns operating authority to make a preliminary guarantee for the security of the system. The business management module is mainly for managers of housekeeping companies. It manages employees through the collection and management of company employees' information, and manages customers after registering user information through the client. At the same time, it tracks and evaluates the interaction information between customers and employees. , Realize the basic business management in the company's service process. The auxiliary management module includes the company management module and the station information reminder module. In the company management module, company management personnel can modify and update the company's information. The information reminder module in the station is set to refresh the database every 24 hours. For new orders, order status changes, new comments, etc. remind.
 The data layer is mainly to store various data related to the intelligent housekeeping management system, including the user information database, employee information database, customer information database and order and evaluation information database of management personnel based on MySQL database. At the same time, the system focuses on permissions The management also sets up a Redis database that stores the permission cache of logged-in users, and an employee knowledge graph database that stores the data of the knowledge graph representation learning algorithm.
[bookmark: _Toc87670154]4.2.2 Technical architecture design
 (1) Network structure mode selection 
For software systems, C/S and B/S are both network structure models that have emerged in the long-term development of the Internet, and they are widely used. This section will describe these two models in detail and establish the model used by the system.
The C/S architecture is the abbreviation of the "Client/Server" model, that is, the "Client/Server" model. This structure is to reasonably distribute the business that the system needs to process on the client and server. Therefore, the structure is divided into client There are two layers with the server, that is, the first layer is the user presentation layer, and the second layer is the database layer. But unlike the B/S architecture, the client also performs some business logic operations, which means that the client does some things that the server should do. The architecture pattern is shown in Figure 4-2:


4-2 C/S architecture model diagram
For the C/S architecture, because users need to download the client and install it before they can use it under this architecture, its application range is narrow, usually only used in a local area network, and the maintenance cost is high. For an upgrade, all customers The program at the end needs to be modified. However, because there are only two layers of transmission and the user group is fixed, the safety performance is guaranteed and it is more convenient for the customer user group.
  The B/S structure is the abbreviation of "Browser/Server", which is the "browser/server" mode. In this mode, very few transaction logic is implemented on the front end, and the main transaction logic is implemented on the server side. The B/S structure is a network structure model that emerged after the emergence of the web with the development of the Internet. This mode unifies the client and completes the core business logic on the server. Different from C/S, B/S architecture is divided into three layers: presentation layer, business logic layer and data layer. The architecture model diagram is as follows:


4-3 B/S architecture model
Based on the analysis of the three-tier model of the B/S architecture, it can be found that there are main advantages such as no need to install the client and convenient update and maintenance.
Based on the analysis of the design requirements of this intelligent housekeeping integrated management system in this article, combined with the analysis of the advantages and disadvantages of C/S and B/S in this section. Because the B/S architecture can be used without downloading client software, it has nothing to do with the operating system. In terms of the integrated management of the system and the company’s business management, the architecture technology is conducive to the succession of management personnel even when the company’s management personnel are flowing. It can be operated directly, and because the system is in the initial stage, the use of B/S architecture is more conducive to later maintenance and update.
At the same time, since the smart housekeeping service system involves the use of customers who hire service personnel, for this user group, if you use a web browser to enter the system, the user needs to mark the browser address as a favorite, and every time at a long interval Re-login is required. This behavior mode does not conform to the usage habits of the user group, and it also causes a bad user experience. In this case, considering the C/S structure is very consistent with the design of this part of the function. The customer-side function adopts the C/S structure to form the customer's client software. The customer user group downloads the software and uses it. One login operation, at the same time, it is convenient for the user group to directly and simply enter the software multiple times to browse recommended information and place order evaluation.
 In summary, this article adopts the B/S structure on the company's business management level, and the C/S structure on the customer user group related functions.
(2) Development tools and framework selection
In the choice of development tools, in order to achieve separation and decoupling of front and back ends, and improve development efficiency, comparing the commonly used Eclipse and IntelliJ IDEA compilers, IntelliJ IDEA can retrieve the entire project, analyze all the contents of the project, and even build a syntax tree, at any time Be able to identify the location of the mouse and know what can be done at this location. Therefore, the IntelliJ IDEA compiler is selected for the background server development in this system architecture. Compare the front-end development tools Sublime Text and WebStorm. WebStorm supports prompts from different browsers, as well as all user-defined functions (in the project). At the same time, the code completion includes all popular libraries, such as commonly used JQuery, Moo Tools and Bindows. Therefore, the front-end server development in this system architecture chooses the WebStorm compiler.
The server side of this smart housekeeping management system adopts the Spring Boot framework. Spring Boot is a microservice framework that continues the core ideas of the Spring framework, IOC and AOP. It is designed to simplify the creation, operation, debugging, and deployment of Spring applications. Can focus on the development of Spring applications without paying too much attention to XML configuration. The Spring Boot framework is divided into the controller layer, the service layer, the dao layer, and the entity layer. The hierarchical call relationship diagram of the Spring Boot framework is shown in the figure:


4-4 SpringBoot hierarchical call graph
Among them, the entity layer is the model layer, which stores the entity classes. The attribute values ​​are consistent with the attribute values ​​in the database, and the set and get methods are implemented. The dao layer is the mapper layer, which performs persistent operations on the database. The method of this layer is for database operations. Basically, it involves adding, deleting, modifying and checking methods. There is only method name, no specific implementation method, and only interface. The service layer is the business layer, which stores business logic processing and does not directly operate on the database. It has interfaces and interface implementation classes, and provides methods for the controller layer to call. The controller layer is the controller layer. Import the service layer and call the service method. The controller performs business operations by receiving the parameters passed from the front end, and returns a specified path or data table.
 Algorithm implementation uses Python language. For the Spring Boot framework used in this article, we can use Spring Boot to integrate Jython API to call Python algorithm scripts. Jython is a language that enables Python language to be fully implemented on the Java platform, so Jython inherits the characteristics of both Java and Python, which allows us to use its algorithm to add python language to our Java-based housekeeping management system without affecting other functional modules of the system. For the Spring Boot framework, add the specific code of the dependency package to the pom.xml file as shown in Figure 4-5:
[image: ]
4-5 Add Jython dependency package core code
The front-end browser-side development framework in this system architecture chooses the Vue.js progressive framework. Unlike the heavyweight frameworks commonly used before, Vue.js adopts a bottom-up incremental development design. Its core library only focuses on the view layer. From the above, we can see that the MVVM adopted by Vue.js is the Model-View-ViewModel architecture. The mode provides two-way data binding.
Under the MVVM architecture, the View layer and the Model layer are not directly connected, but interact through the ViewModel layer, with low coupling and clear logic. The ViewModel layer connects the View layer and the Model layer through two-way data binding, so that the synchronization between the View layer and the Model layer is completely automatic. Therefore, developers only need to pay attention to the business logic and do not need to manually manipulate the DOM. The complex data state maintenance is handed over to MVVM for unified management.
 The Android-based customer client of this system adopts the MVVMHabit framework, which is different from Android's popular MVC and MVP development frameworks. The framework is based on the MVVM model, based on Google’s databinding, and integrates popular libraries such as Okhttp+RxJava+Retrofit+Glide. Coupled with the custom BindingAdapter of various native controls, it is conducive to the perfect binding of events and data sources. The framework flow chart is similar to the MVVM architecture pattern, as shown in Figure 4-6:



4-6 MVVMHabit frame model diagram
[bookmark: _Toc87670155]4.2.3 System function flow design 
According to the demand analysis document of the intelligent housekeeping management system, the system is divided into customer Android end and company business management web end in terms of realization. The company's business management web page is functionally divided into login module, system management module, business management module (employee management, customer management, order management and evaluation management) and company management module. The module diagram of the intelligent housekeeping integrated management system is shown in Figure 4-7:



4-7 Module diagram of intelligent housekeeping integrated management system
First, the system is divided into two user interface parts, facing two user groups respectively. For company administrators, log in to the Web management system to manage company business and company information, such as modifying and updating basic company information, adding and modifying employee information, setting employee work status, approving early termination of order applications, and viewing orders After the completion of the customer's evaluation of employees, they can make more correct development decisions for the company's development and the employee's personal development. Customers register and log in to the system by downloading the software. When registering and logging in for the first time, they collect customer-related information and the types of services they expect to obtain. Customers can't participate in the company's management process operations through the software. The company can provide customers with personalized housekeeping services through the software. Through the analysis and calculation of the collaborative filtering recommendation algorithm based on the knowledge graph, the system provides different customers with personalized recommendations from service personnel. , So as to bring customers a good user experience in the domestic service industry. Customer user groups can select satisfied service personnel according to the recommended list and place an order to make an appointment with specific information such as service time. The platform provides the function of terminating the service in advance for special orders. At the same time, it will enter the evaluation system after the service is over and pass the customer's evaluation of the service personnel. Data, thereby further providing data for the recommendation algorithm of the system, which is conducive to the positive development of the system.
[bookmark: _Toc87670156] 4.3 Database requirement analysis and design
 The system in this paper uses MySQL relational database, which is the most popular kind of relational database management system, and is the most widely used in WEB applications. It saves data in different tables for association, which increases the speed of access operations and at the same time increases the flexibility of operations.
[bookmark: _Toc87670157] 4.3.1 Database requirement analysis
 According to the analysis and design of the overall function of the system in the previous section, the design of the data category and data structure in the database design of this housekeeping management system is as follows:
(1) User information: user name, role name, user password, user status, user key value, etc.
(2) Role information: role name, role type, role status, etc.
(3) Menu information: menu title, components, child/parent menu ID, etc.
(4) Employee information: employee name, employee ID number, gender, age, service type, telephone number, employee status, etc.
(5) Customer information: customer user name, gender, phone number, account status, etc.
(6) Order information: employee name, customer name, work location, working hours, salary, order status, etc.
(7) Scoring information: order ID, score value, etc. 
[bookmark: _Toc87670158]4.3.2 Database structure design 
Based on the analysis of the data requirements of the system in the previous section, this section will design its data structure and show these relationships through E-R diagrams. Through the database design and analysis of the system, we can roughly divide the system into two parts, one part is system management, and the other part is system business function management.
The dynamic allocation of menu permissions is realized through the method of "user assigns roles and roles assigns menus". There is a one-to-one relationship between users and role keys, and a one-to-many relationship between roles and menu keys. Employees and customers are related through order data. The employee and customer key values corresponding to an order are unique. The score belongs to the order and is the score for the completed order. 
[bookmark: _Toc43040070]

[bookmark: _Toc87670159]CHAPTER 5: RESULTS AND DISCUSSION / EVALUATION
[bookmark: _Toc87670160]5.1 Design and Implementation of Login Function on the Web 
For the company management web terminal, open IE (if the version of IE is lower than 6.0, you must first upgrade IE), enter the correct address in the address bar, and enter the user name and password on the login page to log in.
Enter the user name and password, and by triggering the click event, the front end saves the data and submits it to the background for authentication processing. The user registration password is salted, that is, when the user provides the password for the first time (usually when registering), The system automatically adds some "Salt value" to this password, this value is randomly generated by the system, and only the system knows it. Then hash. When the user logs in, the system sprinkles the code provided by the user with the same "Salt value", hashes it, and compares the hash value to determine whether the password is correct. Even if two different users in the system use the same password, because the system generates different salt values ​​for them, their hash values ​​are also different, thereby enhancing the security of the system. The system detects that the login click event calls the submit Login() method, and requests the back-end login Login() method with the recorded data through the post protocol. In the back-end method, the login username and password of the data returned by the front-end are read and compared with the username and password stored in the database. Yes, if the login is successful, the login information and login time will be stored in the session, and the corresponding menu will be called according to the different role permissions of the logged-in user. At the same time, in order to further ensure the security of the system, when the login time is stored in the session, there is an operation Keep refreshing the time, and the system will automatically clear the cache and log out when there is no operation for 30 minutes after logging in. The final login and automatic logout page of this system is shown in Figure 5-1: 
[image: ]
Figure 5-1 Web page login and session expiration logout page
Enter the user name and password in the input box, click the login button to log in, click the reset button to clear the data in the input box, and automatically log out of the system if there is no operation for 30 minutes after entering the system. To test this method, we have used user names and passwords to log in to different users in different roles in the system for many times. The test results show that the module is fully functional and stable.
[bookmark: _Toc87670161]5.2 Design and Realization of System Management Function
Set up system management modules on the company's wed management platform, including user management, role management, menu management and other management modules. These three management modules jointly implement the authority management function. The core function of this module lies in the interaction of the information of the three management pages, which constitutes the authority management function of the system in this article. We bind the role id to the user id so that different users can be assigned different roles as needed. Different roles are assigned different menus, so that users of different roles can only get limited operations.
(1) Design and implementation of user management functions
The user management page is equipped with basic buttons for adding, modifying, querying, and deleting operations, recording user status, user name, user name, and user role id and other data. As a part of the authority management function, this function page is mainly used to set different users and passwords and bind different roles for the users as needed, so as to perform authority management according to the roles. The user management function display page is shown in Figure 5-2:
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Figure 5-2 User management display page
When the system performs operations to add or edit a user, the role of the user is verified, and the user information of the same level and the upper level cannot be operated. At the same time, because the user name of the system in this article is a unique identification key, it is checked whether the user name already exists when adding a user, if it is not repeated, the password encryption operation is performed, and if it already exists, the user is prompted to change the user name operation. The core code of this process is shown in Figure 5-3
[image: ]
Figure 5-3 New user core code
Perform functional tests on these operating buttons and compare database data. The results show that these operating functions are complete and stable. At the same time, prompt confirmation operations were performed on sensitive operations such as deletion to prevent users from misoperations and play a certain protective effect on the system.
(2) Design and implementation of role management functions
The role management page sets basic buttons for adding, modifying, querying and deleting operations, recording role status, role name, and menu ids assigned to the role. This function page is used as part of the authority management function and is mainly used to set different available And assign different menus to the role binding. When users of different roles log in, they can get the relative menu.
When a role is added or edited based on the logged-in user's detection of the role that the user is bound to, all the menus to be assigned are obtained through readorganizationData() and displayed through the check box of the Element-UI tree component, and then through createRole () or updateRole ( The) method sends the recorded data to the background through a request, and the background calls the sysRoleService.save() and sysRoleService.update() methods to assign the assigned menu ids to the role. The role management page adds roles and saves the assignment menu. The ids code is shown in Figure 5-4:
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Figure 5-4 New role code for role management
The displayed page of the role management function of this system after implementation is shown in Figure 5-5:
[image: ]
Figure 5-5 Role management display page
(3) Design and implementation of menu management function
Menu management is a tool page for quick and convenient management of menus. Its main purpose is to facilitate developers and administrators to develop or control the system. The menu management page is shown in Figure 5-6
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Figure 5-6 Menu management page
The menu data is tree data (that is, the row contains the children field). The Element-UI 2.8.2 version of the Table component used in the system development of this article has its own tree data loading function. Therefore, when rendering tree data, we are key specifies the binding id value, this part of the code is shown in Figure 5-7:
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Figure 5-7 Menu tree data loading code
Due to the particularity of the menu tree structure, we should consider the linkage of the tree structure when performing various operations, that is, we need to traverse and query the menu data. Here we take the deletion operation as an example. When we delete a menu data If it is a sub-menu and there are other sub-menus at the same level, we only delete the menu; if it is a sub-menu but there are no other sub-menus at the same level, delete the sub-menu and its parent menu; When it is a parent menu, delete the parent menu and all sub-menus below it. The core code of the deleted part is shown in Figure 5-8
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Figure 5-8 Menu delete core code
At the end of this section, the function test of the above-mentioned operation buttons is carried out, and the database data is compared. The results show that these operation functions are complete and stable. At the same time, prompt confirmation is performed on sensitive operations such as deletion to prevent users from misoperation, thus protecting the system to a certain extent. At the same time, this part of the linkage function can be used normally and without error, and conforms to the system operation standard.
[bookmark: _Toc87670162]5.3 Design and implementation of employee management functions
The employee management page is part of the company's business management and records employee information such as the employee's name, ID number, gender, entry time, home address, and account status. The employee management page is shown in Figure 5-9:
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Figure 5-9 Employee Management Page
Click Add Employee, the page will pop up the Add Employee window, fill in the employee's detailed information, and click OK to save the employee information. Select a record, click Edit, the modification page pops up, you can modify the employee information, click OK to complete the modification. Select one or more records and click Dismiss to dismiss one or more employee information. To dismiss an employee, you can set the employee's company vacant employee status to pending admission and enter the pending admission resource library to wait for the next admission. Click on the hired employee, hire employees window, and the shuttle box to read the employees to be admitted in the resource pool, select one or more candidates to be admitted to the on-the-job box on the right, and click hire to hire the one or more employees. The page for hiring employees is shown in Figure 5-10:
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Figure 5-10 Employment page
The dismissal and hiring process is specially designed for the system. For these employees who have been qualified for domestic service after training, there are situations in which they temporarily resign or change occupations but then apply for employment after a period of time. We reserve for these employees Their information data simplifies the process of entering employee information. The core code of this part of the function is shown in Figure 5-11:
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Figure 5-11 Partial code of hired employees
[bookmark: _Toc87670163]5.4 Design and Realization of Customer Management Function
The customer management page records customer nickname, user name, login password, mobile phone number, gender and other data information. The page diagram is shown in Figure 5-12.
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Figure 5-12 Customer management page
Customers can fill in the data through customer registration and save it into the database, or the company management can add customer data on this page, all customer data will be displayed on this page, and the company administrator can delete, modify, and check all customer data.
[bookmark: _Toc87670164]5.5 Design and implementation of order management function
The order management page records the relationship between customers and employees who have successfully placed an order, including data such as order start time, order deadline, order amount, and order status, as shown in Figure 5-13.
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Figure 5-13 Order management page
This page is similar to the customer management page. The new order data can be stored in the database through the customer placing an order on the Android terminal, or the company administrator can add the order relationship between the customer and the company employee on this page. At the same time, set the order for the page to automatically change the status until the deadline, change the in-progress status to the completed status, and save the record into the evaluation management page. The order status timing refresh code is shown in Figure 5-14:
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Figure 5-14 Timing refresh code of order status
The specific functions and operations of this page are described as follows: select a record, click Order Processing, the order processing page will pop up, and the order submitted by the client can be processed; when the relationship is pending review, you can choose to cancel the transaction (that is, delete the record) or enable relation.
[bookmark: _Toc87670165]5.6 Design and Realization of Evaluation Management Function
The evaluation management page only displays orders after the order status has been completed, and records the evaluation status, evaluation content, evaluation pictures, evaluation scores and other data of this part of the order. The display page is shown in Figure 5-15:
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Figure 5-15 Evaluation management page
The management page function only sets the display and query functions. Customers can evaluate the completed orders on the mobile Android terminal, and can evaluate and score the employees who provide services to the order. After the above-mentioned design and implementation of the various modules of the system, we simulated the actual operation of the system and conducted an integration test on the system. The test results showed that the system can complete its original design requirements completely and stably. In the recommendation service staff function, it can make personalized recommendations according to the different needs of different customers, and can update the recommendation list in real time based on browsing records. From the point of view of the integration test results, the performance of the system in this paper is relatively excellent, and the operation of the system function process is relatively complete and stable.


[bookmark: _Toc43040071][bookmark: _Toc87670166]CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS 
[bookmark: _Toc87670167] 6.1 Full text work summary
This article focuses on the breakthroughs in the development of the domestic service industry under the "Internet +". Compared with the traditional service industry, in the environment of the "Internet +" era, it addresses the problems of information redundancy and management processes brought about by traditional paper-based offices. For trivial issues, we have proposed the comprehensive management system for housekeeping services; at the same time, since modern society is a service society, compared with the environment of blindly pursuing material needs in the past, customers in contemporary society are more pursuing personalized services. Therefore, this article It aims to apply the recommendation algorithm to the housekeeping service industry. Because the data provided by the entrusting company is very sparse, the performance of the traditional recommendation algorithm is not good, so this article improves the traditional recommendation algorithm, and sets the experimental results and analysis. The main research work of this article will be carried out below
General summary:
(1) In view of the structured data characteristics of employee information and the semantic considerations required to improve the algorithm, the research and implementation of the employee information knowledge graph based on the Neo4j graph database storage is carried out from the process of data acquisition and information extraction. Relational employee data extracts entities and relationships, adopts column-to-row processing, constructs graphs of processed entities and relationships, and uses Neo4j graph database for storage. For the newly added employee information during the use of the system, since the back-end development of the system adopts the Spring Boot framework, the method of using its annotation method to directly convert the newly added employee information into triple data is stored in the Neo4j graph database.
(2) Aiming at the very sparse characteristics of the data set provided by the entrusted company, in order to realize the personalized recommendation service of the housekeeping system, the knowledge reasoning method that integrates the semantic information of the knowledge graph is researched and realized. Analyzed the previous embedding vector representation model for knowledge triples, considering the interactivity of knowledge triples and the directionality of the knowledge graph, a new feature embedding method of differentiation vector was proposed. Aiming at the problem of the lack of embedded representation of relations in the model, the embedded representation of relations is added to the graph neural network, the influence of the adjacency matrix on the characteristics of the ontology is merged, and the attention mechanism is introduced to improve the weight distribution of relation nodes in the directed graph model, enriching The associated semantics of knowledge. Based on the idea of ​​embedding representation learning, a new decoding layer is designed and a score function is defined to capture the specific meaning of the entity in a specific relationship. Two public knowledge base data sets are used to verify the effectiveness of the algorithm in the link prediction task. Compared with the previous methods, this method has higher prediction accuracy and hit rate.
(3) Aiming at the "Internet +" environment, the housekeeping company designed and implemented an intelligent housekeeping integrated management system based on knowledge graphs in order to achieve high-efficiency business management and personalized employee recommendation services. The backend of this system adopts the Spring Boot framework, which can use annotations for quick management and construction; the front end adopts the Vue.js progressive framework, using the two-way data binding feature of the MVVM model, which is more conducive to system maintenance and update; the same, the client The MVVMHabit framework based on the MVVM model is also used. Based on these frameworks, the system designed and implemented web management office ports for housekeeping company managers according to the usage habits of different user groups to carry out the daily business management of housekeeping companies. We have developed a complete set of intelligent housekeeping integrated management system The necessary system function tests were carried out on the system to ensure the smooth and stable function of the system.
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# step? : extract nodes
node_list=[]
node_list = list(set(datal’ name’]))

node_info_list = []

for i in list(data.columns)[1:]:
node_info_list. extend(datalil)

node_info_list = list(set(node_info_list))

print(node_info_list)
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# step3 : extract relationships
relation_data = pd.DataFrame ()
for i in list(data. columns)[1:]:
rel_data = data[["name”, i]]
rel datal" X £K"] = i
rel_data.columns = ["hdd {517, "B 00507, "KR"]

relation_data = pd. concat ([relation_data, rel_datal, axis=0)
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def create_node (node_list, label):
for name in node_list]
name_node = Node (label, name=name)
print (name_node)
graph. create (name_node)
for j in node_info_list:
print(j)
property_node=Node (label_2, nane=j)
graph. create (property_node)
print (property_node)
create_node (node_list, label 1)
create_node (node_info_list, label 2)
def create_relation(relation_data, label a, label b):
for m in range(0, len(relation_data)):
print (m)
rel = Relationship(
graph. find_one (label_a, property_key="name”, property_value=str(list(relation_datal’ it B 141" 1) [m])),
list(relation_datal’ X%’ 1) [m],
graph. find_one (label b, property_key="name”, property value=str(list(relation_datal’ kit {{ii &4 1§ 41" 1) [m])))
graph. merge (rel, label=[label b, label_al)
create_relation(relation_data, label 1, label 2)
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SysUser sysUsers = sysUserService. findByUsername (sysUser. getLoginName ()) ;
if (sysUsers == null) {

List<Role> rolelist = sysRoleService. findRoleByld (roleid) :

sysUser. setRoleList (rolelist) ;

sysUser. setCreatDate (new Date()) ;

XS TR B LRIV 1R 17
sysUser. setSalt (randomNumberGenerator. nextBytes (). toHex()) ;
String newPassword = new SimpleHash (algorithmName, sysUser. getPassword(),
ByteSource. Util. bytes(sysUser. getCredentialsSalt (), hashIterations). toHex();
sysUser. setPassword (newPassword) ;

sysUser. setCompany (company) :
sysUserService. save (sysUser) ;
return “success”:

}

else |
Svstem. out. orintln(” i 1 Ceb 474"
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this. create. menuid = menuidlist. join(”,”);

this. create. permission = permissionidlist. join(",”);

/R T) 6 A

let params = [permissionid:this. create. permission, menuid: this. create. menuid} ;

this. create. admintype=1

var postData = JSON. stringify(this. create) ;

this. $http. post (this. ApiUrl+”/sysrole/addRole”, postData, (headers: {Authorization: sessionStorage. ge
function (data) { /7knts)

if <F) {
. Smessage. success ((message:” QAL AR *, center: true))

this. dialogCreateVisible = false;

this. resetcreate() ;
this. getRolesbypage ()
} else if
this. $nessage. error ((message:” eugfaeam VA 8 CAFLE , center: true)) ;
this. createLoading = false
)
}, function (error) (/4%
. Snessage. error ({message:” GIALA (Mt 48T BB, center: true))
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