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Review

Why Modeling?











Problem

no UML model will represent more than 

one type of application

 gaming systems

 .Net systems

 e-commerce system

 billing system



Solution

Profile

 dialect of UML

 standard mechanism to extend UML.

 a stereotype gives specific roles to elements

 records additional context-specific information in 

tagged values . 

 Profiles also include constraints  that ensure 

integrity of use.



UML Profiles and 

Related Specifications
Platform Independent Model (PIM) & Platform Specific Model 
(PSM) for Software Radio Components (also referred to as UML 
Profile for Software Radio) 

UML Profile for CORBA®

UML Profile for CORBA® Component Model (CCM) 

UML Profile for CORBA® and CORBA® Component Model 
(CCM) [This specification, nearly complete, will supersede the 
separate profiles listed just above.] 

UML Profile for Enterprise Application Integration (EAI) 

UML Profile for Enterprise Distributed Object Computing (EDOC) 

UML Profile for Modeling QoS and Fault Tolerance 
Characteristics and Mechanisms 

UML Profile for Schedulability, Performance and Time 

UML Profile for System on a Chip (SoC) 

UML Profile for Systems Engineering (SysML) 

UML Testing Profile 



构造型(Stereotype)

A stereotype denotes a variation on an 

existing modeling element with the 

same form but with a modified intent. 



约束 (constraint)

A constraint refines a model element by 

expressing a condition or a restriction in a 

textual statement to which the model element 

must conform







标记值 (Tagged Value)

A tagged value can be used to add properties 

to any model 





UML Metamodel

The UML metamodel defines model 

elements and their relationships for 

UML diagrams



Every model element can have zero, 

one or more constraint.

Constraint is a model element

Draw metaModel







元对象设施 (Meta-Object 

Facility/MOF)







Sample

UMLJava







UML class is mapped to Java Class 

through the rule C2C



The Productivity 

Problem

the fact that the code is the driving force 

of software development. The only 

phases in the development process that 

are really productive are coding and 

testing. 



The Portability Problem

Existing software is either ported to the new 
technology, or to a newer version of an 
existing technology

Many companies need to follow these new 
technologies for good reasons: 
 The technology is demanded by the customers 

(e.g., Web interfaces). 

 It solves some real problems (e.g., XML for 
interchange or Java for portability). 

 Tool vendors stop supporting old technologies and 
focus on the new one (e.g., UML support replaces 
OMT). 



The Interoperability 

Problem

Web-based systems need to get 

information from existing back-end 

systems.

A system uses Enterprise Java Beans 

(EJB), it also needs to use relational 

databases as a storage mechanism. 、

Components need to interact with each 

other



The Maintenance and 

Documentation Problem 

Most developers feel their main task is 

to produce code

With every change in the code the 

documentation needs to be changed as 

well——by hand! 



MDA

用模型来引导对系统的理解、设计、构
造、配置、维护、改进的整个过程。模
型不再是一种辅助工具，而是一个产品，
一种编程语言

模型必须是以精确定义的语言表述的。
精确定义的语言是具有精确语法和语义
的语言，可以由机器自动解释



提升了软件开发的抽象层次并分离出了
两个抽象级别的模型，PIM是一个纯粹的
不考虑实现技术的分析模型，而PSM可
以视为是一个基于特定的实现技术的模
型，通过MDA工具把针对特定计算平台
的编码工作交由机器自动完成



MDA software development 

life cycle

Requirements

analysis

Low-level design

coding

testing

deployment

Mostly text

PIM

PSM

code

code

MDA

Process

Source: Kleppe et al.  MDA Explained:  The model Driven Architecture: practice and Promise



MDA中的模型

平台无关模型 platform-independent 

model (PIM)





平台相关模型platform-specific-model 

(PSM)









模型映射 (mapping)

MDA中的模型转换是基于元模型的。映
射就是将一个模型变换为另一个模型的
规则和技术集



Transformation types

1. PIM to PSM :  models are transformed by adding platform artifacts that are specific to a 
given platform. 

2. PSM to Code :  Code is generated from a platform-specific model 

Others mappings

3. PIM to PIM : models refinement without platform information

4. PSM to PSM : models refinement that needs platform information

5. PSM to PIM : Abstracting existing models to a platform independent model. (Reverse-
engineering)

PIM

PSM

Code

PSM

Code

1

2

3

4

5

Source: Kleppe et al.  MDA Explained:  The model Driven Architecture: practice and Promise











From PIM(UML) to 

PSM(Java)





The model transformation needs to 

determine what elements of the UML 

meta-model will be mapped to the 

elements of the Java meta-model.





create transformation 

rule

eXtensible Stylesheet Language 

Transformation (XSLT) 

Logical languages

ATL 

other transformation language based on 

Object Constraint Language(OCL) as 

ATL.



UML class is mapped to Java Class 

through the rule C2C



From PIM(UML)to 

PSM(Web Service)







MDA的优势-效率

具体应用程序的开发人员的注意力转移
到开发PIM上

问题：很多时候仍然需要做很多复杂的工作
定义额外的信息来指导模型的转换



MDA工具的开发人员定义变换规则

一个PIM可以用于不同的技术平台，实现了
系统设计复用;支持MDA的工具可以用于各
个具体应用软件的开发。并且对于PSM和代
码来说，开发人员只需要手工编写

问题：定义变换规则的工作量是比较大的



MDA的优势-可移植性

对于新出现的技术，软件工业将会开发
相应的变换规则。这使得我们迅速地将
PIM变换到新的技术平台。



MDA的优势- 互操作性
如果我们能够把一个PIM变换成为两个不同平
台上的PSM，则可以知道一个PSM中的每个模
型元素是从PIM中的哪个元素变换而来的，还
知道PIM中这个元素对应于另一个PSM中的哪
个元素。因此，我们可以推断出两个PIM中元
素的对应关系

因而可以在产生PSM的同时产生PSM桥接器。
桥接器使我们可以在两个PSM之间进行变换;
也可以定义一种新的模型变换，使生成的PSM
跨越两个平台，为不同平台上的子系统提供互
操作性



MDA的优势-维护和文档

PIM完全可以当作设计文档来对待。与传
统的文档相比，一个很大的不同就是当
完成PIM的创建之后，PIM不会像传统的
文档那样被“抛弃”。

对系统的改变首先是要更改PIM，再从
PIM重新生成PSM和代码，代码和文档
总是保持同步。



MDA的优势-软件质量

从模型中自动生成实现代码，将开发者
从代码中解放出来，他们可以花更多的
时间去解决商业逻辑的问题

代码生成器是由经验丰富的程序员开发
的，确保产生高质量的代码，同时也避
免了开发人员水平参差不齐的问题。


