[ Chapter 8 Architecture Design ]

Key Definitions

E  Architecture design

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

® Hardware and software specification

»  Describes the hardware/software components in detail to aid those responsible for
purchasing those products.
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ELEMENTS OF AN ARCHITECTURE DESIGN

E Data storage
E Data access logic
»  Processing required to access stored data
E  Application logic
»  Processing logic of the application
E  Presentation logic

» Information display and user command processing
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©  DETERMINE WHAT PARTS OF THE APPLICATION SOFTWARE WILL BE ASSIGNED TO WHAT
HARDWARE.

B HARDWARE OPTIONS:

% CLIENT COMPUTERS
®  |INPUT/OUTPUT DEVICES EMPLOYED BY USERS
® PCs, LAPTOPS, HANDHELD DEVICES, CELL PHONES

»  SERVERS
® | ARGER COMPUTERS STORING SOFTWARE AND DATA
®  ACCESSIBLE BY MANY USERS

»  NETWORK
® CONNECTS THE COMPUTERS

® \/ARY IN SPEED
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™ SERVER-BASED ARCHITECTURE
© CLIENT-BASED ARCHITECTURE

B CLIENT-SERVER BASED ARCHITECTURE

' ATTEMPT TO BALANCE THE PROCESSING BETWEEN CLIENT
DEVICES AND ONE OR MORE SERVER DEVICES

% THE CLIENT IS RESPONSIBLE FOR THE PRESENTATION LOGIC

% THE SERVER IS RESPONSIBLE FOR THE DATA ACCESS LOGIC
AND DATA STORAGE

% THE APPLICATION LOGIC MAY RESIDE ON THE CLIENT,
RESIDE ON THE SERVER, OR BE SPLIT BETWEEN BOTH
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CLIENT-SERVER ATTRIBUTES

E Benefits E Limitations
»  Scalable »  Complexity
»  Works with multiple »  New programming languages
vendors/products through and techniques (adds stress for
middleware personnel)
=

»  Improved modularity of web
based systems

»  No central point of failure

More complex to update
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CLIENT-SERVER ARCHITECTURE (TWO-TIERED)

Client
(microcomputer)

Server
(microcomputer,
minicomputer,
or mainframe)

Presentation logic
Application logic

.

T

Data access logic
Data storage
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THREE-TIERED CLIENT-SERVER ARCHITECTURE

Client
(microcomputer)

Application server
(microcomputer)

Presentation logic

Database server
(microcomputer,
minicomputer,
or mainframe)

R

Application logic

Data access logic
Data storage

FOUR-TIERED CLIENT-SERVER ARCHITECTURE

Client

(microcomputer)

Web server

(microcomputer)

Presentation logic

Application server
{microcomputer)

=

Ry

Application logic

Database server

(microcomputer,
minicomputer,
or mainframe)

277

Application logic

C

Data access logic
Data storage
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N-TIERED VERSUS 2-TIERED CLIENT-SERVER ARCHITECTURES

@ Benefits

»  Separates processing to
better balance load on
different servers

»  More scalable

E Limitations
»  Greater load on the network

% More difficult to program and
test
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SERVER-BASED ARCHITECTURE

Client /(terminal)

Server Host
(mainframe computer)

Presentation logic
Application logic
Data access logic
Data storage
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SERVER-BASED ARCHITECTURES

E  Mainframe
E  Minicomputer
E  Microcomputer (personal computer)

CLIENT-BASED ARCHITECTURE

Client Server
(microcomputer) (microcomputer)

|
C T
Presentation logic Data storage

Application logic
Data access logic

CLIENT-BASED ARCHITECTURES
E Terminals
E  Microcomputer (personal computer)
E Special purpose terminals(ATMs, kiosks, Palm Pilots, and many others)
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YOUR TURN
E Consider the course registration system at your university:
E  What computing architecture does it use?

E  What computing architecture would you use if you were replacing it today?
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CREATING AN ARCHITECTURE DESIGN

SELECTING AN ARCHITECTURE DESIGN

E Lower costs often used to justify choice of client-server
E Recommended selection process:
»  Expand nonfunctional requirement details

% Base architecture selection on the detailed nonfunctional
requirements
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Operational Requirements

Type of Requirement Definition Examples
Technical Environment pecial hardwaore, software, and network o The systom will work over the Web
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oAv systom will be provided lor
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System Infegration The extent 1o which the system w ® The system must be able to import and export
operate with oher sya " Fucel i

® The system will read and wrile 1o the main

v ory Oolobase in he inveniory sysem
ww The extent 1o which the system will need ® The m must be able o work with different
10 operate in other environments opeating svstems lie nwc Windows 7)

© The syslem may need fo operale with handheld

o Th b ort moce than

six monihs

® New ve ¥ the sysiem will be released

FIGURE 8-6
Operational Requirements
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Type of Requirement

Speed Requirements

Capacity Requirements

Availability and Reliability

Requirements

Definition

The time within which the system must
perform its functions

The total and peak number of users
and the volume of data expected

I to which the sy:

wailable to the users and the
permissible failure rate due to errors

Performance Requirements

Examples

o Response time must be less than 7 seconds for any
fransaction over the network

o The inventory database must be updated in real time

¢ Orders will be transmitted to the factory floor every
30 minutes

o There will be @ maximum of 200 simultaneous users
at peak use fimes

o A typical Iransaction will require the transmission of
1K of data

¢ The system will store data on approximately 5,000
customers for a tolal of about 2 MB of data

vailable 24 x 7, with the
exception of scheduled

¢ The system should be a

mainlenance
o Scheduled maintenance shall not exceed one &hour
period each month

OOP/

o The system will have 99% uptime performance

Security Requirements

Examples

Type of Requirement Definition
System Value Estimates Eslimated business value of the system and
s deta

BUE.

Access Control Limiations on who can access what dofa
Requirements

Encryption and Defines what data will be encrypled
Authenfication where and whether authenlicalion will
Requirements be needed for user access

Virus Control Requiremens fo confral the spread of viruses

¢ The system is nol mission crifical but @ system outage
is eslimated to cog $5DIOOC per haur In o rev

» A complete loss of ol system data is estimated fo cog
$20 million

* Cnly depariment managers will be able fo change
inventory ftems within their own dapariment.

» Telaphans aperciors wil be eble fo read and creale
tems In the customer fle, but cannat change or delete
ftems,

¢ Data will b encrypred from the user's computer fo the
Web site to provide secure ordering

o Users lagging in from outside the office will be
required lo authenlicale

» All uploaded files will be checked for viruses before
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Type of Requirement

Multilingual Requirements

Customization
Requirements

Mcking Unstated Norms
Explicit

Legal Requirements

Cultural/Political Requirements

Definition Examples

The language in which the system will need @ The system will operate in English, French, and
fo operate Spanish.

Speciﬁcoiion of what aspects of the system . Coumry managers will be able to define new
can be chcmged by local users fields in the producr database in order fo capture
coumry‘speciﬁc information.

* Couniry managers will be able to change the for
mat of the re|ephone-number field in the customer
database.

Exp|icif|y stating assumptions that differ from o All date fields will be exp|icit|y identified as using
counfry fo country the monthfdoyyear format.

o Al weigh‘( fields will be exp|icft|y identified as
being stated in kilograms.

The laws and regu|aﬁons that impose ® Personal information about customers cannot be
requirements on the system fransferred out of European Union countries into
the United States.

® |tis against U.S. federal law to divulge informe-
fion on who rented what videorqpe, 5o access fo
a cuslomer's rental history is permitted only fo
regiono| managers.

FIGURE 8-9
Cultural and Poliical Requirements

DESIGNING THE ARCHITECTURE

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

@ If not, other nonfunctional requirements become important
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NONFUNCTIONAL REQUIREMENTS AND THEIR IMPLICATIONS FOR ARCHITECTURE DESIGN

Thin
- Server- Client-
Requirements Client-
Based Based
Server

Operational Requirem ents

System Integration Requirements ~ ~ ~
Portability Requirements - I
Maintainability Requirements ~ ~

Performance Requirements

Speed Requirements v ~
Capacity Requirements ~ e I
Availability/Reliability Requirements v " ~

Security Requirements

High System Value s v
Access Control Requirements ~
Encryption/Authentication Requirements s v
Virus Contrel Requirements -

Cultural/Political Requirem ents

Multilingual Requirements

Customization Requirements

Making Unstated Norms Explicit

Ll

Legal Requirem ents o

HARDWARE AND SOFTWARE SPECIFICATION

HARDWARE AND SOFTWARE SPECIFICATION

E Used if new hardware or software must be purchased

Communicates project needs

E  Actual acquisition of hardware and software usually left to a purchasing
department -- especially in larger firms
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HARDWARE AND SOFTWARE SPECIFICATION
@ Determine software needs
» 08, special purpose software

»  Training, warranty, maintenance, licensing needs

E Determine hardware needs
»  Server(s), clients, peripherals, backup devices, storage components
»  Minimum configuration needs
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SAMPLE HARDWARE AND SOFTWARE SPECIFICATION

Operating System o Windows * Linux * linux o Tnor
¢ Mozilla
Special Software ¢ Real Audio ¢ Apache * Jova ¢ Oradle
Hardware o f ! ¢ 200¢
o Pe * RAD
o () Pe
Network of o Du ps Ethemet ¢ Dua Etheme

FACTORS IN HARDWARE AND SOFTWARE SELECTION

| Functions and Features \What specific functions and featur
) Performance How fast the hardware
base writes per second)
3 legacy Databases and Systems
systems (e.g., can it write to this database]
4 Hardware and OS Strategy

5. Cost of Ownership  \What are the cosls beyond |
annual maintenance, iraining cosis, salar |

6. Political Preferences  People are creatures of habil and are re

d be minimized

/ Vendor Performance Some vendors have reputations or future pr

er those of a specitic haraware of tware fem the

SUMMARY

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

® Select architecture design based on detailed nonfunctional requirements

E Hardware and software specification documents acquisition needs
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