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ABSTRACT. With the popularization of computers, using a large number of software 

tools to carry out research has become a trend, involving a large number of techniques 

related to syntactic analysis. Syntactic analysis is one of the key technologies in the field 

of natural language processing. At present, there are a lot of syntactic analysis software, 

its function is become more and more .The artificial selection not only waste a lot of time, 

the processing efficiency is not high. So, it is difficult to find the software tool suitable 

for dealing with the current resources. Therefore, based on the trend of using syntactic 

analysis software and software automatically, this paper launches the research of 

automatic generation of syntactic analysis software. By combining the automatic code 

generation technology with the syntactic analysis software, the traditional manual 

processing is changed to automatic processing, which not only saves time but also 

effectively improves the knowledge utilization. 

Keywords: Syntactic Analysis, Software Natural Language Processing, Automatic 

Generation 

 

 

 

1. Introduction. With the more and more attention to the automatic generation of software, 

the relevant research has achieved fruitful results, in many aspects can see the application 

of automatic generation technology. According to the different methods and content, the 

software automatic generation can be divided into in three parts, respectively: CASE 

(Computer Aided Software Engineering, computer-aided software engineering)[1], domain 

automatic generation technology[2] and automatic code generation technology. In the first 

three parts of this paper, CASE, domain automatic generation technology, code automatic 

generation technology are introduced, then compares the main technology and summarizes 

the related tools. Finally, the paper introduces the automatic generation of syntactic analysis 
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software and summarizes the related progress. 

 

2. CASE automatic generation technology. Case is the concept of Computer aided 

software engineering in the late 1960s, which requires the use of engineering principles and 

techniques to develop and maintain software, which is proposed in the early 1980s by the 

software engineering industry and generally accepted this terminology, and as a synonym 

for software development automation support. Therefore, the CASE can be simply 

understood as: CASE= software engineering + automation tools[3]. 

In the research project of code automatic generation based on case tool, Liumanyun[4] 

and others proposed object-oriented CASE tools automatically generate the most typical 

technical solutions. OOCASE code automatic generation generates executable code from 

the code generator based on user specifications. Specifically, based on the central 

information base, according to various transformation rules and knowledge, the reusable 

components and templates in the library can be used to convert the specifications of the 

system described in the central repository into executable code. In the process of 

conversion, the techniques are used as follows: lexical analysis, grammar monitoring, 

central information base operation, including inserting, querying, reusable parts extraction 

and so on. The system structure is shown in FIGURE 1. 
 

 
FIGURE

 1. CODE AUTOMATIC GENERATION SYSTEM 

 

(1) Human-machine interface module: This module belongs to the software analysis, 

design stage.  

(2) Analysis Program: Responsible for checking the software specifications of the syntax, 

semantic correctness. The examination of grammatical correctness is similar to the 

grammar check of compiler, and can be analyzed by recursive subroutine.   

(3) Center Environment Builder: Create basic Environment Library according to 

specification, i.e. class table, inheritance relation table, etc.  

(4) Code Generation Program: Basic Environment Database tables provide a description 

of the entire software system, including static parts, such as class description, inheritance 

relationship description, dynamic part, such as class instance description, event occurrence 

description. Code generators convert them to programs, and you will find relevant 
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information at any time during the build process. The File management library stores the 

generated files and documents, and as code continues to occur, the file management library 

inserts the resulting code into the appropriate location. The Reuse library provides reusable 

artifacts that can be used for the system, and the Code generation program finds the 

extraction as needed. The Knowledge Base provides the basic rules for code generation and 

the knowledge that applies to the specialized domain. The code generation program looks 

for the rules to guide the generation work to ensure the correctness of the program. The 

code generation program can be divided into three parts, the header file generates a header 

file for generating language programs, including global variables, constants, and so on. 

Class to generate all of the custom classes used to build the system. The main function 

generation part generates the main () function, which completes the system through a class 

method call.   

(5) Reuse Component generators: Extract the reusable part of the generated code, fill in 

the reuse library, including various management information, such as version, author, 

meaning, etc.  

(6) Automatic test: Automatically generate test cases, complete the system test, if there is 

a mistake, re-enter human-computer interaction, the user changes the specification. 

 

3. Domain automatic generation technology. The technology of domain automatic 

generation mainly includes two kinds, one is based on the domain language automatic 

generation technology, this technology mainly includes the domain language, the 

application generator and the domain specialized library three main elements. Domain 

specialized language (DSL) is one kind uses in the specific domain or the question 

computer programming language, it provides this domain suitable, fixed abstract concepts 

and symbols. Application generator is an application that can produce a series of similar 

applications in a certain field. The application generator itself encapsulates a reusable, 

relatively robust design and is a planned reuse. A domain-specific library is a library of 

functions used to provide reuse for applications in a particular domain, class library or 

dynamic link library, which provides component and product software reuse for application 

generators and secondary developers.  

Another is automatic generation technology based on domain modeling, which includes 

two parts, one part transforms the domain model into PIM, and the other part converts the 

PIM to code automatically. The main idea is to set up a modeling language or rule for a 

particular field of application. Due to the certainty of domain model application domain, 

makes it possible to generate automatic code based on domain models[5]. 

 

3.1. Automatic generation technology based on domain language. Zhou Yanming[6] 

and others put forward the technology of automatic generation of application software 

based on domain-specific language, and carry out the research on GIS application system. 

The technical design framework of software automatic generation based on domain 

language consists of three levels: first of all, design a domain-specific language for the 

application domain, and then implement a domain-specific library of the application 
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domain, on the basis of which, finally realize a set of tools, language and library integrated 

visual application generator 8. The framework of the automatic generation technology is 

shown in FIGURE 2. 

 

 
FIGURE 2. THE FRAMEWORK OF AUTOMATIC GENERATION TECHNOLOGY 

 

If the design framework is to be implemented in its entirety, the above three parts must 

be implemented separately. Using the application generator, the development process of 

implementing a complete application software (after called Application System) is divided 

into two steps: The first step, the software designer uses the application generator, 

generates the application system framework; The second step, secondary developers to 

complement and improve the application system framework, resulting in application 

system6. 

 

3.2. Automatic generation technology based on domain modeling. Ralf[7] and others 

proposed an automatic generation scheme of Web applications based on xml. With the help 

of the meta model, this scheme provides a prototype of an automatic code generation 

system, which is based on the three-layer meta model class; Zhou li[8] and others proposed 

the method of code generation based on domain modeling. Model integrated Computing is 

a domain-oriented development method[9], which supports domain model components by 

using domain-element model as modeling language, and developers can interpret domain 

models through model interpreters[10], thereby achieves rapid customization of domain 

applications. Domain model is a domain element model described by the domain element 

model, which is a set of domain experts and developers in the abstract of the modeling rules, 

target code that needs to be generated through the domain model also has certain syntax 

rules, so the automatic transformation from the domain model to the code is fully 

possible[11].The code-generated schema is shown in FIGURE 3. The main functions are 

divided into two parts: one is to convert the domain model to PIM , another is to 

automatically convert the generated PIM to code. 

 

 
FIGURE 3. THE ARCHITECTURE OF CODE GENERATION 
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4. Automatic code generation technology. In recent years, in the research and 

implementation of automatic code generation technology, some researchers at home and 

abroad have carried out relevant research in different fields, and put forward corresponding 

code generation scheme. These schemes contain 5 methods for automatic code generation, 

namely, template-based code generation (including code generation based on XSLT, code 

generation based on template engine ), code generation technology based on template, code 

generation technology based on DOM, code generation technology based on contract and 

code generation technology based on API. 

 

4.1. Code generation technology based on template. Georgescu[12] proposes a method 

of automatic code generation using template technology. The scheme uses XML to write 

the corresponding template, with some metadata files and parsing templates to realize the 

automatic generation of code. Kong deyu[13] and others proposes code generation 

technique based on velocity, which combines the business requirement of rapid generation 

of information management system, and proposes a platform framework based on DOM4J 

analytic framework and velocity template technology. A complete template-based code 

generation process typically consists of three parts: input model, template, and generator. 

The input model is the raw material that generates the code, usually from the architectural 

information. Templates are defined by the relevant user, and the definition of a template 

takes into account information about the input model, so the template is usually related to 

the input model, and a class of input models can share a template. The main role of the 

builder is to parse the input model and the information in the template, combining the two 

to generate new code[14]. The main process of template-based code generation technology 

is shown in FIGURE 4. 

 
FIGURE 4. PROCESS OF CODE GENERATION TECHNOLOGY BASED ON TEMPLATE 

 

There are two main types of template-based code generation: code generation based on 

XSLT(Extensible Stylesheet Language Transformation) and code generation based on 

template engine. 

(1) Code generation technology based on XSLT 

Xu aichun[15] and other people proposes code automatic Generation technology scheme 

based on XML/XSLT , the scheme according to the selected template, automatic validation, 

system code integration and generate system final target code. XSLT is the language of 

translating an XML (Extensible Markup Language) document into another XML document 

or a plain text file[16]. It uses the XSLT transformation language and the XPath (Extensible 

Markup Language Path Language) language as the template language, uses XML for 
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modeling and XML file record metadata, combining the rules defined by the XSLT 

transformation language to automatically generate the required code files through the 

XSLT engine[17]. It works as shown in FIGURE 5. 

 
FIGURE 5. THE PRINCIPLE OF CODE GENERATION 

 

(2) Code generation technology based on templet engine 

The code generation technology based on template engine parsing is one of the most 

widely used technologies. The principle is to generate the target code by replacing the 

variable part of the template file with the input XML file through the template engine[18]. 

The code generation principle based on the template engine, as shown in FIGURE 6. 

Contains three parts: An XML file, a template file, a template engine, and the name value 

in the XML file you enter as Fred, and the template engine replaces the variable name value 

in the template file with the output Fred. 

 
FIGURE 6. THE THEORY OF CODE GENERATION TECHNOLOGY BASED ON TEMPLATE ENGINE 

 

4.2. Code generation technology based on model. Model-based automatic code 

generation technology is the software system to be abstracted as a model, through the 

model to the code mapping rules automatically generate code. Among them, the 

establishment model belongs to the software development design stage, the code generation 

belongs to the coding stage, thus completes the design and realizes the integration seamless 

integration [19].  

Ling huade[20], Feng yingying[21] proposes a method of automatic code generation 

based on MDA, which defines model data and template files to achieve system conversion. 

MDA separates the model of software system into the platform independent model PIM 

and the specific platform model PSM, and unifies them through the transformation rules. 

The PIM model is responsible for transforming requirements into design in between 

requirements analysis and design, while the PSM model is a question of design and coding, 

which is designed to transform the design into code. This shows that MDA runs through the 

whole software development, it plays a very important role in software 

development[22].FIGURE 7 is the basic principle of MDA. 
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FIGURE 7. THE BASIC PRINCIPLE OF MDA 

 

In addition, Frohner[23] and others proposes an automatic code generation scheme based 

on UML model. Based on the analysis of multi-layer structure system, the automatic 

generation of each layer code is realized, and the relationship between the layers is 

preserved, and the multiple paradigm method provided by this scheme enables the 

developer to choose the appropriate solution for its implementation. Wang xiaoyu[24] and 

others proposes a new code generation technology scheme based on UML and class 

diagrams, which is a method of combining class diagram and sequence diagram to generate 

C++ code including static structure and dynamic behavior information. Mathupayas[25] 

and other people put forward UML to Java Code conversion method. UML is a standard 

modeling language for analyzing and designing the system graphically, and UML modeling 

can clearly represent the structure and behavior information of the system. There are a lot 

of code studies about translating UML model diagrams into code, and document lists the 

rules for converting multiple sequential graphs into Java code. FIGURE 8 illustrates the 

process framework for UML model conversion to Java. 

 
FIGURE 8. THE TRANSFORMATION METHOD OF UML TO JAVA CODE [25] 
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4.3. Code generation technology based on DOM. DOM is an application interface (API) 

for application development and programming of XML or HTML documents. As a 

cross-platform, language-independent interface specification published by W3C, DOM 

provides standard program interfaces in different environments and applications that can be 

implemented in any language. With DOM, developers can dynamically create XML or 

HTML documents, traverse structures, add, modify, delete content, and so on. Its 

object-oriented features, so that people in the processing of XML or HTML parsing related 

transactions save a lot of energy, which is a code to reuse the idea of a powerful 

programming tool[26].  

The DOM parser maps an XML document to a tree-like node hierarchy in the form of a 

document object model, as shown in FIGURE 9[27]. 

 

 
FIGURE 9. DOCUMENT OBJECT MODEL 27 

 

Standard program generators that use XML input require an XML parser to convert an 

XML file into a DOM object. Some analysis and even conversion can take place on a DOM 

object, which is optional, and eventually generates a program that uses XML and DOM to 

build the program builder as shown in FIGURE 10[28]. 

 

 
FIGURE 10. USES XML AND DOM TO BUILD THE PROGRAM BUILDER 
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4.4. Code generation technology based on API. In addition to template-based code 

generation techniques, the most frequently used is code generation technology based on 

API. API-based code generation provides a set of APIs for generating target platform code, 

using these APIs to programmatically generate the code for the target platform at run time. 

Code generation technology based on API is based on the abstract syntax of the target 

language, or it can become a meta model[29]. Therefore, the method is related to the target 

language, which constructs the target code using the abstract syntax of the target language. 

Code generation technology based on API is intuitive and easy to use, and can guarantee 

the syntax correctness of the generated code, because incorrect syntax cannot be compiled 

by the compiler at all. However, the biggest problem with this technique is that it requires 

programming to implement the generation of fixed code. When the generated code is large, 

it is easy to create confusion for programmers because of the lack of intuitive perception of 

the generated code. Also, since this approach is for abstract syntax, if an abstract syntax has 

multiple languages corresponding to multiple specific syntaxes, you can select the 

appropriate builder to generate code in the specified language[34]. FIGURE 11 shows the 

fundamentals of the API based code generation technology. 

 
FIGURE 11. THE THEORY OF CODE GENERATION TECHNOLOGY BASED ON API 

 

4.5. Code generation technology based on contract. Design by Contract(DbC) is a 

universally accepted systematic approach to improving software reliability. The core idea 

of contract design is that a software system consists of a group of interacting components, 

and there is a precise definition of mutual responsibility-contract. Contracts generally 

include preconditions, post conditions, and invariant, which usually appear in the form of 

Boolean expressions. Both the precondition and the post condition are for the method: 

Object A must ensure that the precondition of method M is satisfied before calling a 

method M of object B, and that the method cannot be invoked, and after the method call, 

object B must guarantee that the method M's post condition is satisfied, or the method call 

will fail. Invariant for the entire class, it represents the class has no change of 

characteristics, so before and after the method is performed need to check the invariant. The 

content of the contract expresses the design intention of the program designer, and by 

checking the contract, it can ensure the actual behavior of the system conforms to the 

design purpose, which improves the reliability of the system. Aspect-oriented programming 

is a new programming method, whose foothold lies in the separation of attention points. In 

the concept of AOP, a software system consists of several concerns, some of which are 

related to the business logic of the system, known as the "primary focus", while others are 

commonly found in various components of the system, called crosscutting concerns. Based 
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on the basic objectives defined by its specifications, AOP first separates crosscutting 

concerns from primary concerns, and then maintains individual crosscutting concerns in a 

particular component called "aspect". After the main focus code has been completed 

(typically using object-oriented methods), each aspect will be woven into the specified 

location of the program, and the resulting program will provide complete functionality[30]. 

AspectJ is an extension of the Java language that implements the AOP language 

specification at the language level, and its primary language elements include[30]:  

●Join point: A connection point is a well-defined location in the main code (standard 

Java code), which can be a method invocation, exception handling, and so on. 

●Pointcut: pointcuts use the Pointcut keyword declaration, which is used to determine 

the matching time of a connection point and get the context of a connection point. 

●Advice: Advice is used to determine the code to be executed at the specified pointcut 

and to specify how the code is executed, either before, after, or in place of the pointcut 

execution.  

●Aspect:The aspect uses the Aspect declaration, which encapsulates all the code that 

implements crosscutting concerns.  

In addition, ASPECTJ also supports attributes such as declaration between types, and 

provides a specialized compiler, the main work of the ASPECTJ compiler is to complete 

the aspect of weaving. 

 

5. Comparison of automatic generation technology. The following is a comparison of 

the pros and cons of existing technologies, as shown in TABLE 1. 

TABLE 1. THE COMPARISON TABLE OF AUTOMATIC GENERATION TECHNOLOGY 

Automatic generation 

technology 

Pros   Cons 

OOCASE Increased efficiency; 

reduced complexity and cost 

of software maintenance; 

high quality and high 

reliability applications; 

more responsive to customer 

needs 

Compatibility is poor; 

different tool model 

format is different; 

there is no unified 

standard. 

based on domain 

language 

Developers can modify the 

system efficiently; 

reduce development time ; 

improve development 

efficiency. 

lack of flexibility; 

based on domain 

modeling 

Developers can modify or 

recreate the system 

efficiently; 

improve development 

efficiency. 

Small application scope ; 

lack of stability. 
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based on templet Code style is uniform, easy 

to reuse; 

code is efficient, good 

templates can greatly 

improve the efficiency of the 

code; 

modify the code only need 

to modify the template. 

Relies on a particular 

technology platform and 

programming language. 

based on model The model is simple and 

intuitive, it is easy to depict 

the software system;  

high degree of project 

integration. 

Generate more code 

redundancy;  

low operational efficiency 

of code 

based on DOM Object-oriented features that 

enable people to save a lot of 

effort in dealing with XML 

or HTML parsing related 

transactions. 

The generated program is 

difficult to read; 

used infrequently now. 

based on API Intuitive and easy to use;  

can guarantee the 

correctness of code syntax. 

Programming is required 

to fix code generation, and 

when the scale becomes 

larger, make programmers 

are confused. 

based on contract The generated code and 

language are more consistent 

and can be developed two 

times. 

Can only generate 

interfaces, can not 

generate running code; 

poor stability. 

As we can see from table 1, each method has its own advantages and disadvantages. 

Automatic generation based on templates is the most advantageous, the application domain 

is the most extensive, in which the automatic code generation technology based on XSLT is 

easy to implement, but the shortcoming is obvious, the template language is complex and 

needs to be further improved;The automatic code generation technology based on template 

engine is easy to reuse, we can define our own template according to the requirement, when 

you modify the code, just modify the template; OOCASE code generation technology is a 

combination of object-oriented and case tools to speed up the development of software, but 

so far there is no uniform standard; The automatic generation technology based on domain 

language and domain modeling, although improving the development efficiency, but not 

high stability, At present, few people use the technology; automatic generation technology 

based on DOM, API, contract, the use of the domain is relatively narrow, the generated 

code is not readable, need further research. When we select code generation technology, we 

need to evaluate the requirements and consider all the technologies, and choose the most 

appropriate code generation scheme. 
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6. Related tools of auto generated. In the process of automatic generation, a large number 

of tools are involved, including case tools, code generation tools, template engine tools. 

The basic function of the code generation tool is to read the metadata and generate the 

corresponding source code according to certain patterns and rules. The three elements of a 

typical code generation tool are design patterns, domain metadata, and domain rules, as 

shown in FIGURE 12. The design pattern is the template file that produces the code; Domain 

metadata is a topology that needs to be modeled in code, typically with the growth of 

specific data provided by the developer; The domain rule specifies the rule for the domain 

metadata structure and behavior, which is usually encapsulated in the builder program[31]. 

 
FIGURE 12. TYPICAL CODE GENERATION TOOLS[32] 

 

6.1. CASE tools. At present the domestic and foreign market popular case tool mainly 

concentrates in the system design and the analysis, the system modelling, the database 

modelling, the frame code generation and so on, the common case tool is shown in TABLE 

2. 

TABLE 2. COMMON CASE TOOLS[33] 

Case name range of application 

PlayCASE System modeling,documents 

automatically generated 

PowerDesigner System modeling,database modeling and 

design,data dictionary 

generation,database 

generation,framework code generation 

BPWin System modeling 

ERWin Database modeling and design,data 

dictionary  

 

ModleMart Generation,database generation 

Team development and management 

tools combined with ERWin 

Rational Rose System Analysis,Design;framework code 

generation 

SoDA System document generation combined 

with Rose 
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Together System analysis, design;framework code 

generation 

With Class System modeling,framework code 

generation 

Stp/SE System analysis,design and code 

framework generation,document 

generation 

ObjectMaker System analysis,design 

Stp/T Software test 

SQA Software Testing - Black Box Testing 

VxWorks General language embedded systems 

integrated development environment 

The application scope of case tool mainly concentrates on simple programmer tool, 

analysis design workbench and integrated case aspect. In the case of integration, the IBM 

Rational Rose series in the United States, occupies a very large market share, and rational 

provides tools for architecture, design modeling, building, model-driven development, 

rapid application Development (RAD), component testing, and run-time analysis activities. 

These tools help maximize developer productivity when building business applications, 

software products and systems, and embedded systems and devices. In terms of case 

research and development, China started in the 80's, has formed a certain degree of research 

and development, with Professor Yang fuqing as the representative of the Peking 

University computer Science and Technology department in 65, 75, 85 of the issue of case 

theory, technology and products conducted a concentrated study, Launched the 

commercialization of the JBⅠand JBⅡCASE platform, in the national "95" program based 

on heterogeneous platforms, access to multiple information sources of application Systems 

integrated Environment BluebirdⅡ(JB3) system research and development. JBⅠCASE 

products, with workstations, microcomputers and laptops three versions, to support the 

various stages of the software development process, regardless of methodology, technology 

and supported goals have reached the international advanced level[34]. 

 

6.2. Code generator. At present, many large software companies at home and abroad have 

designed their own solutions to solve the problem of code reuse, there are some companies 

in order to solve the problem of commonality to develop the corresponding code generation 

tools, such as Rational Rose[35], it is a better model conversion tool, It can design and 

model some requirements for project development, and generate some code automatically 

according to the design model, but the tool can only generate some skeleton code, and the 

operation code of the specific business logic is not realized.  

In addition, there are some specific areas of code automation generators, such as the 

PowerDesigner[36] software proposed by Sybase, which is designed to design a variety of 

data models in the system, can realize the concept model, physical model and other models 

of the conversion between the model, and generate database script files; The Visual 

Studio[37] tool developed by Microsoft, which only needs to drag and drop the 
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corresponding controls, can automatically generate some class or framework code, so it is 

very convenient for programmers to develop projects. 

In addition, there are a number of tools to automate the overall system generation, such 

as SmartCode, Codesmith, and Codematic. SmartCode[38] is completely based on template 

code generation, and it can set build properties for each table or field by reading the 

database schema. Codesmith[39] is a template-based code generation tool that uses a syntax 

similar to ASP.NET to generate any type of code or text. Dongruan.NET[40] code 

generator (codematic), which is designed to automatically generate a three-tier web system 

based on the .NET platform, which can add, delete, change, and check logical business 

functions and generate database-related code files. 

 

6.3. Templet engine tools. Common template engine tools are Freemarker, Velocity, JET. 

Freemarker and Velocity are java-based template engine tools, JET is an EMF based 

template engine tool.  

①Freemarker[41] 

Freemarker is a template engine that is a general-purpose tool for generating text output 

based on templates. It is a development package provided by Java programs, or a class 

library, it is not a Web application framework, it can only be a part of the Web application 

framework. Freemarker is not related to web containers, that is, when the web is running, it 

does not know about HTTP or servlets. Freemarker is primarily applied to the generation of 

HTML Web pages, especially in applications that follow MVC (Model-View-Controller) 

mode. The design idea of Dynamic Web page based on MVC pattern separates the 

foreground designer (such as the HTML Designer) from the backstage coder, reduces the 

coupling and improves the reusability. Because of the separation of Business logic (Java 

program) and view (freemarker template), interface designers can change the foreground 

display of a page without recompiling the code, that is, the interface generation is not 

affected by complex program code. This separation is very meaningful, for some HTML 

page designers and coders are different people or even the same person, it can keep the 

application clear, and easy to maintain. Although Freemarker has certain programming 

capabilities, the Java program usually prepares the data to be displayed, and then 

Freemarker the template to generate a display page showing the data.  

②Velocity[21] 

Velocity is also a Java based template engine technology, which is an open-source 

project proposed by Apache. When velocity is introduced into Web project development, 

interface designers and Java developers can develop synchronously with a Web site with an 

MVC architecture. Interface designers only to the display of the page to do processing, 

design a good appearance; Java developers focus only on writing efficient and concise code 

to achieve specific business logic. So velocity separates the Java code from the presentation 

Layer page and makes it easier to maintain the Web site. The template language it uses is 

the VTL (Velocity Template Language), which makes it easy to create or modify the target 

code template file to generate code that meets the requirements as needed. Similarly, it is 

not only applied to the web domain, it can also generate other types of code files based on 
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custom template files, such as database files, script files, other source code, or some 

documents. 

③JET[42] 

JET (Java Emitter Template) is an open source tool for generating code in the EMF 

(Eclipse Modeling Framework). It is a generic template engine that is included in the EMF 

run plug-in. The syntax for JET and JSP is very similar, are compiled into Java programs in 

the background, both to separate foreground presentations from data models and controllers, 

and to use Java objects as input parameters and both to represent the structure of the 

generated objects (Web pages, Java classes, or files). The difference is that JET can support 

different languages to generate various types of files, such as database files, XML, Java 

code, through the structure of the transform tag. The basic model of the JET engine is to 

combine the parameter file (sample.xml) with the template file (xxx.jet) to generate the 

corresponding target file. In order to differentiate the markup, the tags "<%" and "%>" in 

the JET template need to be converted to " %" and "% " when the target generation file is 

the JSP file. The generic Jet template file has the suffix name of .Jet, in order to enable 

users to clearly distinguish between generated target codes, you can use the extension to 

add the generated file class (such as. textjet) before jet. 

 

7. Related exploration of syntactic analysis software. Our research group has a complete 

idea on the automatic generation of syntactic analysis software: from some corpus, to build 

a model as a priori knowledge, then the corpus as data, iterative correction model, get an 

optimized model, and finally use the optimized model to generate software. The most 

important point of this idea is to use the code as a text, code as a corpus, in natural language 

processing methods.  

(1)According to the above ideas, the exploration steps of automatic syntactic analysis are 

as follows:  

The first step, investigate a large number of syntactic analysis software (consider only 

the Java programming language), such as Stanford Parser, Fudannlp, Hanlp, Berkeley 

parser, which meets our needs now. In the corresponding official website or gitub 

download software source. Standford parse[43] developed a CVG (Compositional Vector 

Grammar) method, combined with PCFG (Probabilistic Context Free Grammar) and a 

recursive neural network for learning grammatical semantics and combinatorial vector 

expressions to parse and support multiple languages; Berkeley parser[44], a syntactic parser 

based on probabilistic context-free grammar (PCFG), developed at the University of 

California, Berkeley NLP Laboratory, supports a wide range of languages such as English, 

Chinese, and German, and is widely used in the papers of mainstream international 

conferences such as ACL,NAACL; Fudannlp[45] is a toolkit developed for Chinese natural 

language processing at Fudan University, and also includes machine learning algorithms 

and datasets for implementing these tasks; Hanlp[46] is a Java toolkit consisting of a series 

of models and algorithms that aims to popularize the application of natural language 

processing in production environments. Not only participle, but provides lexical analysis, 

syntactic analysis, semantic understanding and other complete functions.  
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The second step, each software will have a corresponding demo, first in Eclipse in the 

demo run successfully, from the results of the operation of the general summary of the 

corresponding software steps, and then take the demo as the main line, to find the demo 

involved in the specific classes and methods, extracted from the source, to form a complete 

project The logic structure of software has been extracted in this process. During the 

operation of the whole Standford parser, it can be divided into main method entrance 

module, model loading module, judgment module, word segmentation module and 

syntactic analysis module, and there are many classes and methods in each module. In the 

Fudannlp running process, can be divided into private static variable declaration module, 

the main method entrance module, model loading module, input module, method module 

and output module are included in the main method loading module, calling method 

module, input module, traversing module and output module during Hanlp operation.  

The third step, the project uploaded to the corpus processing platform, upload has 

summed up 63 keyword dictionary, with natural language processing method, the code as a 

corpus tag.  

The fourth step, check the integrity of the label, if the effect is not good, but also to 

create a new dictionary of the software itself, repeated optimization, to get an optimization 

model. In the code generation technology, the generation method based on template engine 

is proposed, and the Freemaker tool is used to generate the code with strong practicability, 

and its generation process is more flexible. 

(2) Here's an example of Fudannlp, showing the steps above: 

The first step, the site download the source code, as shown in FIGURE 13. 

 
FIGURE 13. SOFTWARE STRUCTURE OF FUDANNLP 

 

The second step, set up a good logical structure of the complete project and software 

operation called fudan2. As shown in FIGURE 14 and 15. 
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FIGURE 14. COMPLETE PROJECT OF FUDAN2 

 

 
 

FIGURE 15. LOGICAL STRUCTURE 

 

The third step, upload the projects and dictionaries to the platform, as shown in FIGURE 

16 and 17. 
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FIGURE 16. PRELIMINARY ANALYSIS OF THE PROJECT  

 

 
 

FIGURE 17. DICTIONARY 

The fourth step, label the lines of code and optimize them to get the optimized model, 

as shown in FIGURE 18. 

 
FIGURE 18. LABEL DIAGRAM 
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8. Conclusion and Expectation. This paper introduces the existing code generation 

technology, the use of DOM generators and code generation based API is not always used; 

the technology of automatic generation based on contract is immature, but the stability is 

poor, and the automatic generation technology based on model has a wide application 

prospect, which is not in line with our needs. The code generation technology based on the 

template engine parsing is most in line with our requirements, because this method 

produces a unified code style, easy to reuse, code to run high efficiency, modify the code 

only need to modify the template. Although code generation technology has achieved some 

success, in many ways it wants to improve and improve.  

Syntactic analysis software is an indispensable tool for intelligence researchers and 

researchers in the field of natural science, and the acceleration of the intelligent age makes 

the status of tool automation more and more important, the demand of researchers for 

software automation becomes more and more obvious, and the related research and 

application development will be developed. Our topic group has already had the direction 

in this direction, next we will synthesize each kind of technology, unceasingly carries on 

the research, and adapts the society unceasing development the demand. 
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