
Distributed Computing
Lesson 15: 3-Tier Application Structure

Thomas Weise · 汤卫思

tweise@hfuu.edu.cn · http://www.it-weise.de

Hefei University, South Campus 2 合肥学院 南艳湖校区/南2区
Faculty of Computer Science and Technology 计算机科学与技术系

Institute of Applied Optimization 应用优化研究所

230601 Shushan District, Hefei, Anhui, China 中国 安徽省 合肥市 蜀山区 230601
Econ. & Tech. Devel. Zone, Jinxiu Dadao 99 经济技术开发区 锦绣大道99号

mailto:tweise@hfuu.edu.cn
http://www.it-weise.de


Outline

1 3-Tier Application Structure
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Overview

• What are 3-tier architectures?

• How can they be constructed with the technologies we already
learned?
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• Goal: Separation of concerns (SoC) [1–3]

• Application divided into several layers [4, 5], e.g.,

1 Presentation Tier:

• user interface / front end, e.g., web pages, JSP
• representation of data
• input from the user

2 Application Tier:

• business logic and business objects
• maybe accessible via RPC or RMI or Java Servlets
• business logic −→ does not belong into a JSP. . .

3 Data/Persistency Tier:

• database server
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Why?

Distributed Computing Thomas Weise 6/11

source: [6]



Pros and Cons

• Name some advantages/disadvantages of 3-tier application structures.

Distributed Computing Thomas Weise 7/11



Pros and Cons

• Name some advantages/disadvantages of 3-tier application
structures [3].

• Advantages

Distributed Computing Thomas Weise 7/11



Pros and Cons

• Name some advantages/disadvantages of 3-tier application
structures [3].

• Advantages:
• Business logic removed from: database server, presentation layer, and

client =⇒ better performance, maintainence

Distributed Computing Thomas Weise 7/11



Pros and Cons

• Name some advantages/disadvantages of 3-tier application
structures [3].

• Advantages:
• Business logic removed from: database server, presentation layer, and

client =⇒ better performance, maintainence
• Complex application rules easy to implement in application server

Distributed Computing Thomas Weise 7/11



Pros and Cons

• Name some advantages/disadvantages of 3-tier application
structures [3].

• Advantages:
• Business logic removed from: database server, presentation layer, and

client =⇒ better performance, maintainence
• Complex application rules easy to implement in application server
• Changes to business logic automatically enforced by server – changes

require only new application server software to be installed

Distributed Computing Thomas Weise 7/11



Pros and Cons

• Name some advantages/disadvantages of 3-tier application
structures [3].

• Advantages:
• Business logic removed from: database server, presentation layer, and

client =⇒ better performance, maintainence
• Complex application rules easy to implement in application server
• Changes to business logic automatically enforced by server – changes

require only new application server software to be installed
• Application server logic is portable to other database server platforms

Distributed Computing Thomas Weise 7/11



Pros and Cons

• Name some advantages/disadvantages of 3-tier application
structures [3].

• Advantages:
• Business logic removed from: database server, presentation layer, and

client =⇒ better performance, maintainence
• Complex application rules easy to implement in application server
• Changes to business logic automatically enforced by server – changes

require only new application server software to be installed
• Application server logic is portable to other database server platforms
• Presentation layer holds no business logic

Distributed Computing Thomas Weise 7/11



Pros and Cons

• Name some advantages/disadvantages of 3-tier application
structures [3].

• Advantages:
• Business logic removed from: database server, presentation layer, and

client =⇒ better performance, maintainence
• Complex application rules easy to implement in application server
• Changes to business logic automatically enforced by server – changes

require only new application server software to be installed
• Application server logic is portable to other database server platforms
• Presentation layer holds no business logic
• if application tier is presented via RPC, RMI, or as Servlets, it becomes

easier to later integrate functionality with other application tiers of
other, related applications

Distributed Computing Thomas Weise 7/11



Pros and Cons

• Name some advantages/disadvantages of 3-tier application
structures [3].

• Advantages:
• Business logic removed from: database server, presentation layer, and

client =⇒ better performance, maintainence
• Complex application rules easy to implement in application server
• Changes to business logic automatically enforced by server – changes

require only new application server software to be installed
• Application server logic is portable to other database server platforms
• Presentation layer holds no business logic
• if application tier is presented via RPC, RMI, or as Servlets, it becomes

easier to later integrate functionality with other application tiers of
other, related applications

• Disadvantages

Distributed Computing Thomas Weise 7/11



Pros and Cons

• Name some advantages/disadvantages of 3-tier application
structures [3].

• Advantages:
• Business logic removed from: database server, presentation layer, and

client =⇒ better performance, maintainence
• Complex application rules easy to implement in application server
• Changes to business logic automatically enforced by server – changes

require only new application server software to be installed
• Application server logic is portable to other database server platforms
• Presentation layer holds no business logic
• if application tier is presented via RPC, RMI, or as Servlets, it becomes

easier to later integrate functionality with other application tiers of
other, related applications

• Disadvantages:
• Structure a bit more complex compared to single/monolithic systems

Distributed Computing Thomas Weise 7/11



Pros and Cons

• Name some advantages/disadvantages of 3-tier application
structures [3].

• Advantages:
• Business logic removed from: database server, presentation layer, and

client =⇒ better performance, maintainence
• Complex application rules easy to implement in application server
• Changes to business logic automatically enforced by server – changes

require only new application server software to be installed
• Application server logic is portable to other database server platforms
• Presentation layer holds no business logic
• if application tier is presented via RPC, RMI, or as Servlets, it becomes

easier to later integrate functionality with other application tiers of
other, related applications

• Disadvantages:
• Structure a bit more complex compared to single/monolithic systems
• Physical separation of business logic and database decreases

performance compared to single/monolithic systems

Distributed Computing Thomas Weise 7/11



Pros and Cons

• Advantages:
• Business logic removed from: database server, presentation layer, and

client =⇒ better performance, maintainence
• Complex application rules easy to implement in application server
• Changes to business logic automatically enforced by server – changes

require only new application server software to be installed
• Application server logic is portable to other database server platforms
• Presentation layer holds no business logic
• if application tier is presented via RPC, RMI, or as Servlets, it becomes

easier to later integrate functionality with other application tiers of
other, related applications

• Disadvantages:
• Structure a bit more complex compared to single/monolithic systems
• Physical separation of business logic and database decreases

performance compared to single/monolithic systems

• 3-tier architecture used in many small- and mid-sized business
infrastructures

Distributed Computing Thomas Weise 7/11



Pros and Cons

• Advantages:
• Business logic removed from: database server, presentation layer, and

client =⇒ better performance, maintainence
• Complex application rules easy to implement in application server
• Changes to business logic automatically enforced by server – changes

require only new application server software to be installed
• Application server logic is portable to other database server platforms
• Presentation layer holds no business logic
• if application tier is presented via RPC, RMI, or as Servlets, it becomes

easier to later integrate functionality with other application tiers of
other, related applications

• Disadvantages:
• Structure a bit more complex compared to single/monolithic systems
• Physical separation of business logic and database decreases

performance compared to single/monolithic systems

• 3-tier architecture used in many small- and mid-sized business
infrastructures

• RMI can be used to build such an infrastructure
Distributed Computing Thomas Weise 7/11



Summary

• 3-tier architectes allow clear separation of concerns

• they allow us to build extensible web applications

• RMI is one way to realize the communication between the front end
and the middle tier in a 3-tier architecture

Distributed Computing Thomas Weise 8/11



Caspar David Friedrich, “Der Wanderer über dem Nebelmeer”, 1818
http://en.wikipedia.org/wiki/Wanderer_above_the_Sea_of_Fog
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