Architecture Design

Architecture Design

· Plans for how the system will be distributed across computers and what the hardware and software will be used for each computer.

· Primarily based upon nonfunctional requirements

Hardware and software specification

· Describes the hardware/software components in detail to aid those responsible for purchasing those products

Architectural Components (Functions) of Software

· Data storage

· Data access logic

· Processing required to access stored data

· Application logic

· Processing logic of the application

· Presentation Logic

· Information display and user command processing

Architectural Design Purpose

· Determine what parts of the application software will be assigned to what hardware

· Hardware options

· Clients

· Input/Output devices employed by users

· PCs, laptops, handheld devices, cell phones

· Servers

· Larger computers storing software

· Accessible by many users

· Networks

Servers - mainframes, mini-computers, microcomputers

Clients - terminals, personal computers, special-purpose terminals (ATMs kiosks, Palm Pilots, and many others)

Networks - hardware and software used to connect clients and servers together (hubs, routers, switches, dhcp, dns)

Computing Architectures

· Server-based - server performs all of the work

· Client based - client computers responsible for most application functions

· Client-Server - work is shared between servers and clients

Server-Based

· First systems were server-based

· Primarily mainframe

· Simple architecture because everything resides in one place

· Too much network traffic, because servers must process all requests

· Very expensive to upgrade the server computers

Client-based

· Personal computers became popular in the 80's

· Vast array of software available

· Mangers could get new software rolled out in a few months

· Everything resides on the client except the data, which is stored on the server

· In some very simple systems, the data may reside on the client

· All the data must travel to the client, from the server for processing - network overloads

· The power of the client computer can also become overloaded

Client Server

· Most common architecture used today.

· Attempt to balance the processing between the client and the server

· Client responsible for presentation logic

· Server responsible for data access logic and data storage

· Application logic performed by either client or server, or shared between them

· Fat client - client performs the bulk of the application logic

· Thin-client - minimal application logic performed by client

Benefits to Client-Server architectures

· Scalable - easy to increase or decrease storage and processing capabilities

· Can upgrade gradually at less cost than the mainframe

· Works with multiple vendors/products through middleware

· This software is used to translate between different vendor's software

· Can use many Operating systems all connected together.

· Middleware installed on both sides.

· Improved modularity of web-based systems

· Network is more reliable - no single point of failure that knocks everything down. No central point of failure.

· Computing Costs - client and client-server based systems are much less expensive than server-based

Limitations to Client-Server Computing

· Complexity

· Software is much more complicated to write

· Programmers must learn new languages and techniques

· Network software more difficult to upgrade

· Must upgrade software in all locations

Client-Server Tiers


The application logic can be partitioned between the client and server in many ways.

Two-tiered - uses two sets of computers

· Client is responsible for the presentation and application

· Server is responsible for the data

Three tiered - uses three sets of computers

· Client is responsible for the presentation

· Database server responsible for the data and data access logic

· Application (middle) server responsible for the application logic

N-tiered - uses more than three sets of computers

· client is responsible for the presentation

· One server responsible for the data and data access logic (database server)

· Multiple servers responsible for the application logic (web application)

· Has advantage over 2 or 3 tiered

· seperates processing to better balance load on different servers

· More scalable

Selecting an Architecture

· Usually selection is made based upon existing infrastructure in organization

· each has its strengths and weaknesses

· Lower cost often used to justify choice of client-server

· Recommended selection process:

· Expand nonfunctional requirement details

· Base architecture selection on the detailed nonfunctional requirements

· To aid in designing an architecture the four primary types of nonfunctional requirements should be looked at

· Operational Requirements

· Performance Requirements

· Security Requirements

· Cultural/Political Requirements

Operational Requirements

chart on pg 282

pg 283, pg 285, pg 289

Designing the Architecture

· Technical environment requirements, driven by business requirements, often define the application architecture

· Use the Web, client-server, browsers as clients

· If not, other nonfunctional requirements become important

Nonfunctional Requirements and the Architecture Design

chart on pg 291

Hardware and software Specification

· Sometimes the new system will run on existing equipment, other times new hardware and software must be purchased.

· The hardware and software specification is a document that outlines what hardware and software will be required

· Communications project needs

· Actual acquisition of hardware and software usually left to a purchasing department --especially in larger firms

Determine software needs

· OS, special purpose

· Training, warranty, maintenance, licensing needs

Determining hardware needs

· Server(s), clients, peripherals, backup devices, storage components

· Minimum configuration needs

Summary

· The three fundamental computing architectures are server based, client-based, and client-server based.

· Select architecture design based on detailed non-functional requirements

· Hardware and software specification documents acquisition needs

