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Abstract 

The O/R mapping technology and object-oriented database technology are compared 
and analyzed to expound the advantages and disadvantages of these two technologies 
and the development trend of these two technologies. 
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1. Introduction 

The development of relational database has been quite mature up to now. With the improvement of 
application complexity, relational database has become increasingly difficult to meet the needs of 

reality. This are mainly reflected in its efficiency, scalability, simplicity of use and adaptability to 

today's development technology[1]. Although the simplicity of table structure can support powerful 

query language (SQL), it does not belong to the object-oriented domain, and it is difficult to 

decompose real-world data into such a simple row structure. This is the so-called "Impedance 

Mismatch" problem. In order to solve this problem, object-oriented technology and database 

technology naturally began to exchange and combine, and began to affect the future development of 

database [2]. 

At present, there are two ways to deal with impedance mismatch: O/R mapping technology and 

object-oriented database technology. 

2. A Brief Introduction of O/R Mapping Technology and Object-Oriented 

Database Technology 

O/R mapping[3](object/relationship mapping, ORM) comes into being with the development of 

object-oriented software development methods. Objects represented by object model are mapped to 

relational model database structure based on SQL. In this way, when operating entity objects, there 

is no need to deal with complex SQL statements, just simple operation of entity object properties and 

methods.  

Object-Oriented Data (OODB) library technology is the product of the combination of object-oriented 

technology and database technology, which came into being in the late 1980s. It uses classes to 

describe complex objects, uses encapsulation methods in classes to simulate complex behavior of 

objects, and uses inheritance to realize the reuse of object structure and methods. The most remarkable 

feature of this system is that data and code are no longer independent to each other. The operation of 

data must be realized by calling the operation defined above, that is, function.  

From the above, we can find that ORM technology provides a bridge between objects and 

relationships, through which the object-oriented data in the front desk and the relational data in the 

database can be transformed into each other [4], while OODB technology directly abandons the 

relational database and replaces it with a new type of database [5]. 
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Conceptually, ORM technology does not essentially solve the problem of "impedance mismatch", 

because in the stage of database design, objects are still divided into tables one by one. ORM 

technology only conceals it and solves the problem of "impedance mismatch" at the programmer 
level. OODB technology is obviously fundamental solve the problem of "impedance mismatch". On 

the surface, ORM technology seems inferior to OODB technology, because there is no direct dialogue 

convenience between front and back through a "bridge". In practical application, the application of 

ORM technology is far more popular than that of OODB technology. Next, the reasons are discussed 

by analyzing the advantages and disadvantages of these two technologies. 

3. Advantages and disadvantages of O/R mapping technology and object-

oriented database technology  

3.1 Advantages and disadvantages of O/R mapping technology  

Advantage: 

(1) Improving performance 

Through the implementation of Cache, performance can be optimized, and ORM partitions the 

relationship between the actual data storage layer and the business logic layer. It can track each layer 

separately, which increases the possibility of performance optimization. As shown in Figure 1.  
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Fig.1 

(2) Ability to manipulate data in an object-oriented manner 

It can deal with business objects directly without worrying about the SQL statements and the 
underlying storage mode, which greatly simplifies the code, improves the development efficiency, 

and brings great convenience for future maintenance and expansion. 

However, this does not mean that SQL is completely abandoned. In fact, for complex queries and 

reports, it is still recommended to use SQL to access the database. The advantage of ORM is that 

there is more choice. 

Take hibernate as an example, the convenience of ORM with the following code is describe briefly: 

Session session = getSessionFactory.openSession(); 

Transaction tx=session.beginTransaction(); 

classA a=new classA(); 

…// Operations on object a 

session.save(message); 

tx.commit(); 

session.close(); 
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Class A is a persistent class. The data of the object generated by it need to be stored in the database 

after processing. It corresponds to one or more database tables. Simply create a configuration file 

named Class A. hbm. xml, which establishes the corresponding relationship between class A and 
database tables. After configuring the necessary code environment, you can operate the database like 

the code above. 

The Italic bold part of the code is the operation of storing the related data of object a into the database, 

and the other code is the configuration of the environment. There is not a single SQL statement in the 
whole process, so we can get rid of the frequent SQL in the past and concentrate on dealing with 

business problems. 

(3) Isolation of data sources and easy conversion of databases 

Because ORM separates the business layer from the database layer, programmers do not need to care 

about the way of actual storage. If they need to change the background database from SQL Server 

database to ORACLE database, they need to make large-scale modifications according to the 

traditional way, while using ORM only needs to modify the corresponding configuration files without 

modifying the program. 

Disadvantages: 

(1) Shielding the underlying layer makes it impossible to optimize specific data sources 

Relational database has 30 years of development experience, and its optimization of data sources is 

far from being comparable to ORM. Therefore, ORM simplifies database access and makes it 

impossible to optimize ORM like SQL, which will affect the performance, especially in the case of 

application scale expanding gradually. 

(2) Cache policy is flawed 

When conditional queries occur, if Query Key already exists in the cache, there is no need to query 

the database. However, if any record changes, all Query Keys associated with the table in the cache 

will fail. 

For example, there are groups of Query keys whose SQL includes table1. 

SQL = select * from table1 where a = ?，and b = 1 

SQL = select * from tablel where a = ?，and b = 1 

SQL = select * from table1 where a = ?，and b = 2 

SQL = select * from tablel where a = ?，and b = 2 

When any table 1 record changes, the result set corresponding to these Query Key cannot guarantee 

that no change occurs. That is to say, it is difficult to accurately determine which Query Key's 

corresponding result set is affected according to the data changes. 

(3) The problem of impedance mismatch has not been solved in essence. 

ORM is not competent for complex associated SQL operations, so using ORM technology to map, 

there will be a lot of data cannot be well mapped to the data table, which is caused by the essential 

difference of OR. The result is that when we start from the object model, we should consider the 
relational database at the same time. After adding ORM technology, we should also consider the 

characteristics of the ORM tools currently used. If there is a big difference between ORs, we need 

the object model to take care of the relational data model - not object-driven development, but rather 

database-driven development. It is obviously a rather awkward O0 design, giving people the feeling 

of putting the cart before the horse. 

The above shortcomings are essentially caused by "impedance mismatch": the mismatch of data 

models makes it necessary to use an additional method for transformation, whether this method is 

convenient and fast (ORM) or inconvenient and fast (SQL), which is not part of the application's 

business logic. Moreover, it is difficult to achieve a complete and accurate conversion between the 



 

 

33 

International Core Journal of Engineering 

ISSN: 2414-1895 

Volume 5 Issue 11, 2019 

DOI: 10.6919/ICJE.201910_5(11).0006 

two. It is like two people who speak different languages communicating. Although there are 

translations to help them communicate, none of them can communicate in one language thoroughly. 

3.2 Advantages and disadvantages of object-oriented database technology 

Advantage: 

(1) The problem of "impedance mismatch" has been fundamentally solved. 

Object-oriented design is in line with human thinking habits. It does not need to convert object data 
into relational data. Therefore, the design process is more accurate and it is not easy to produce large 

design deviations. Encapsulation and information hiding technology provide the modularization 

mechanism of the program, and inheritance and class-level technology provide the reuse mechanism 

of the software. 

(2) Good maintainability 

In terms of coupling and cohesion, the performance of object-oriented database is particularly 

outstanding. This allows database designers to modify the database structure with as little impact on 

existing code and data as possible. This advanced coupling and cohesion also simplify the operation 

of network-distributed database based on different platforms. 

The database can be queried objectively, which is a thorough object-oriented database. This is 

reflected in the use of a new database query language - Object Query Language (OQL), which can 

query objects in the database concisely and easily. OQL queries are similar to SQL queries, but use 

object names instead of SQL names, and do not require join clauses. Examples are as follows: 

Suppose there are two classes: Customer and Order, which have a one-to-many relationship: Order. 

Customer and Customer. orders. There are already many instances of these two classes in the database 

and the relationship between them. The following object-based query language can be used to query 

eligible User objects:  

select * from Order where Order.Custom.name= 'Customer1' 

It can be seen from this that the effect of table joining in SQL can be achieved by using the member 

attribute specifier "..." in object-oriented. In fact, the equivalent version of SQL in the first sentence 

of query is:  

select a.* from Order a, Customer b where a.CustomID=b.ID and b.NAME 

= 'Customer1'’ 

It can be seen that OQL is simpler than SQL language, with clear meaning and more in line with users 

‘thinking habits. When class diagrams are more complex and queries involve more classes, 0QL will 

show its advantages. 

(2) Save storage space 

Storage in object mode is consistent with the expression of data by programmer using object-oriented 

method, which avoids excessive data redundancy in the past when transforming data model and 

consequently saves storage space. 

Disadvantages: 

(1) There is no unified model and standard language. 

Most OODBs use their own unique methods to achieve various features, but each OODB does its 

own thing, which brings some troubles. It is very difficult to find an OODB product that fully 

complies with ODMG 2.0 or 3.0 specifications. OODB Compared with RDB, it is not only a few 

basic data types, but also involves many object-oriented features such as inheritance processing, 

polymorphism and so on. 

(2) Data model is not based on perfect mathematics, and database language lacks formal basis. 

In fact, this is not a serious flaw, because relational databases have a unified standard, but at the cost 

of abandoning the diversity of the real world. 
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(3) Not compatible with SQI standard, it is difficult to effectively transform existing relational 

databases. 

This disadvantage is the fatal injury of OODB, because the standard of SQL is the most popular 

interface for database operation, while OQL used by OODB is clearly expressed, but its query speed 

is far less than that of SQL. Therefore, compatibility with SQL standards has become a bottleneck 

restricting the development of OODB. On the other hand, considering commercial factors, the 

mainstream database technology is still relational database technology. Most applications are based 
on relational database. If we try to persuade enterprises to use OODBMS, we must be able to transfer 

historical data accurately, which is difficult to accomplish. Therefore, OODB can only exert its 

advantages in some specific non-transactional application fields, such as Computer Aided Design 

(CAD), Geographic Information System (GIS). This is also the root of the fact that OODB has not 

been widely used since its development in the 1980s. 

4. Analysis and summary 

The advantages and disadvantages of ORM and OODB can be summarized as follows: 

Due to the essential difference of OR, there is an insurmountable gap between them, such as 

"impedance mismatch". With the improvement of application complexity, this gap will become more 

and more obvious. ORM can temporarily alleviate this contradiction, but it cannot solve it 

fundamentally, at least from the present point of view. OODB technology can fundamentally 

overcome the shortcomings of relational databases, but it is difficult to be used on a large scale in the 

short term because of the performance impact. Therefore, compared with OODB, ORM has been 

widely used as a useful supplement to relational database. 

From the development trend of these two technologies, the existence of ORM depends on relational 

database, so as long as relational database is not completely replaced by object-oriented database, 

ORM technology will continue to develop. In fact, this involves the relationship between OODB and 

RDB. It is generally believed that they are not the replacement relationship between RDB and 

reticulated hierarchical database, but the relationship of common development. 

The development of object-oriented database mainly depends on how to overcome its technical 

bottleneck, that is, the compatibility with the SQL standard. From the above analysis, pure object-

oriented database technology seems to be heading for a dead end, so we can consider adding relational 

elements to it, that is, the so-called object relational database, which is also one of the development 
directions of object-oriented database. Its advantage is that the underlying implementation does not 

need to be like pure object-oriented database. Starting from scratch, we can share information with 

relational databases directly by borrowing the mature experience of relational databases. The 

disadvantage is that the use of intermediate conversion will result in loss of performance. 

This method is only a transitional product, and the next generation of database systems should include 
object-oriented features, compatible with relational database systems (that is, the language must be a 

superset of SQL) mature database systems. 

It can be imagined that if the new database can be accessed by both object and relationship, it will be 

much more convenient for programmers to choose their own way to operate the database, making the 

development more flexible. Moreover, enterprises can transplant the systems built on relational 
database to the new database system accurately and correctly. At this time, 0RM is not what 

programmers need to consider, because it has been transferred to the database layer, responsible for 

the conversion between the two data models in the database system. Therefore, as long as the 

relationship exists, 0RM has its existence value, and it will not disappear with the development of 

00DB. 
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