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Topics



 
Vision of Peking University Software 
Engineering Institute



 
Practices on middleware


 

A pluggable framework for application server 
construction



 

Architecture-based middleware management


 
Practice on software engineering



 
Summary: what’s next?





 
Establishing the fundamental of software



 
Promoting software engineering technologies in 
software enterprises



 
Practice



 
Experience



 
Open view and creative mind

Vision



A pluggable framework for 
application server construction

Middleware sits "in the middle“


 

between application and operating system;


 

between application software working on 
different operating systems
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

 

Application server is becoming complex never before


 

Middleware services (modules) have reached to 20,  23 specifications in JavaEE 5


 

Architecture is clear, but dependency among modules is out of control



 

Vendors are inclined to selectively implement some modules, and to integrate some 
reliable Off-the-Shelf modules


 

Dependency among modules is difficult to handle, tight coupling, without flexibility

Communication Framework

Common Services



Motivation
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

 

We have an application server named PKUAS, mergence between 
JOnAS and PKUAS is difficult


 

Modification should be minimum to the existing modules


 

Modules should be pluggable



 

Goal


 

Scalable : add/delete modules 
without influencing others



 

Customizable: switch (same) 
modules easily



 

Dynamic: configure easily at runtime


 

Maintainable: upgrade easily



JOTM
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TransactionManager

public Xid getXidByTransaction(Transaction tx);

public Transaction getTransactionByGlobalId(Xid xid);

Add 2 Methods for DualBeans

A pluggable framework


 
Principle


 

Greatest common divisor:  extraction of overlap 


 

Lease common multiple:  abstraction of difference 
(same entrance)



 

Separation between configuration and code



A pluggable framework


 

Modularity and Flexibility: Easy to change module implementation 
even at runtime



 

Configuration and customization is becoming simpler
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Architecture-based 
middleware management



Motivation


 
In order to deploy and configure application on AS 
in real environment, too much effort is needed


 

Boring work


 

Build a configuration is quite difficult


 

Heterogeneous files (properties, XML, …)


 

Numerous files and parameters 


 

JOnAS = 46 files, Apache configuration file =160 lines


 

Computing environments are becoming increasingly sophisticated


 

Numerous complex software


 

Heterogeneous programming models 


 

Configuration facilities are generally proprietary


 

Skillful person


 

Technical knowledge


 

Domain knowledge



 
Why don’t make the application environment- 
sensitive itself?



Management Process


 
Monitoring


 

Measuring parameters of 
the controlled system 
that are relevant for the 
function under control



 
Decision 


 

Deciding the corrective 
action to be taken. 



 

Analyzing and planning


 
Execution


 

Actually performing the 
actions on the controlled 
system. 



 
Knowledge base 


 

Represents information 
on the controlled 
system.

Application SA
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Challenges


 
Mechanisms, to support the complexity of 
the management process 


 

Management process is general


 

There are too many facilities need to be 
handled whose relationship are too complex 



 
Policies, to tune the system status 
automatically


 

Source status -> destination status


 

Decision policies decide parameter tuning for 
status migration



JASMINe

System
model

manage
policy

Monitoring data

Building policy



 
Environment-driven configuration, deployment 
and adjustment framework
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JASMINe


 

Design GUI: Eclipse EMF/GMF for architecture description


 

Configuration and Deployment: Logical configuration TO 
physical configuration



 

Monitoring and Autonomous Management

JASMINe
ADL

JADE

ajp-port=8009

driver=mysqlDriverhttp-port=80

ajp-port=8009

Rules



Data driven measures of software 
development



Motivation


 
Use data to understand software development 
and help tradeoff between the main issues in 
software projects


 

Schedule


 

Quality


 

Cost


 
Understand the foundation in software 
engineering


 

What makes programmers programming different? 


 

Individual differences


 

Cognitive science


 

……



Data 


 

Version control and problem tracking 
data are the most promising sources for 
measures


 
Necessary for development


 

Can be automatically collected
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Example: Expertise Browser

• Obtain and present relationships between code and 
people and organizations based on Experience 
Atoms (EAs) shared between code unit(CU) and a 
person/org

• User interface
– Linked view paradigm (link by EAs)
– Code, developer, organization, and detail views 
– Choosing CU shows people/orgs that are related
– Selecting a person/org shows the fraction of work done 

on code modules and the persons contact info 


 

Hight – sqrt(number of deltas)


 

Width – number of developers making changes



Trustie expertise: who does what?



Trustie: cost and 
output



Summary: A perspective on middleware



 

Evolution principle


 

Separation of concern, Abstraction of commonality



 

Questions: 


 

What to abstract? How to construct? How to manage complexity?

Machine (environment) virtualization

Distribute virtual machine/
Distributed operating system

Distributed communication/
CORBA, MOM, WS, ESB

Host virtual machine/
JVM

Application
abstraction

Common services/
Security, Transaction

Domain-specific services/
Telecom, Bank

Understand how 
middleware are 
developed by developers



Summary: what’s next?


 

What commonalities can be abstracted next step?


 

Abstraction of reuse layer


 

Can we build a general model for all the middleware, and 
customize the necessities to fit the applications when 
needed?


 

Application server’s flexibility and customization


 

Middleware difference


 

Can we build customizable, configurable, and flexible 
middleware frameworks for inherently heterogeneous 
environments?


 

Application server’s adaptive management


 

Resource/environment difference


 

Can we understand better how people develop 
middleware better?


	Research and practices on application server �in SEI of Peking University
	Topics
	幻灯片编号 3
	A pluggable framework for application server construction
	幻灯片编号 5
	Motivation
	A pluggable framework
	幻灯片编号 8
	Architecture-based middleware management
	Motivation
	Management Process
	Challenges
	幻灯片编号 13
	幻灯片编号 14
	Data driven measures of software development
	Motivation
	Data 
	Example: Expertise Browser
	Trustie expertise: who does what?
	Trustie: cost and output
	Summary: A perspective on middleware
	Summary: what’s next?

