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(I) HARDWARE

Components of computer hardware are:1. central processing unit
(CPU)2. input devices3. output devices4. primary storage5.
secondary storage6. communication devices1. The CPU manipulates the
data and controls the tasks done by the other components. 2. The
input devices accept data and instructions and convert them to a
form that a coputer can understand.3. The output devices present
data in a form people can understand.4. The primary storage
(internal storage) temporarily stores data and program instructions
during procesing. (Also stores intermediate results.)5. The
secondary storage (external) stores data and programs for future
use.6. The communication devices provide for the flow of data from
external computer networks (e.g. internet, intranets) to the CPU,
and from the CPU to computer networks.

ASCIIToday's computers are based on integrated circuits each of
which includes millions of subminiature transistors that are
interconnected ona a small chip area. Each transistor can be an on
ar an off position.The on-off states of the transistor are used to
establish a binary 1 or 0 for storing one binary digit, or bit.
Byte is sufficient number of bits to represent a specific
characters, usually 8 bits. Because a bit has only two states (1 or
0) the ibts commprising a byte can represent any of 256 unique
characters. What character is represented depends upon the bit
combination or coding scheme used.

The 2 most commonly used coding schemes are: ASCII (American
National Standard Code for Information Interchange) EBCDIC
(Extended Binary Coded Decimal Interchange Code)

ASCII has emerged as the standard coding scheme for
microcomputers. EBCDIC was developed by IBM and is used primarily
on large computers. Unicode is a 16-bit code that has the capacity
to represent more than 65,000 characters and symbols. Representing
pictures --- > Pictures are represented by a grid overlay of the
picutre. The computer measures the color of each cell of the grid.
The unit measurement of this is pixel. Representing Time and Size
of Bytes Time is represented in fractions of a second. (Milisecond,
Microsecond, Nanosecond, Picosecond)Size is measured by the number
of bytes. (Kilobyte, Megabyte, Terabyte, ...)

The Evolution of Computer Hardware

Computer hardware has evolved through 4 stages, or generations
of technology.1. Stage (First generation) 1946-1956, used vacuum
tubes to store and process informations. (Short-lived, limited
memory and processing ability)2. Stage (Second generation)
1957-1963, used transistors for storing and processing information.
(Transistors were cheaper, more stable and reliable than vacuum
tubes)3. Stage ( Third generation) 1964-1979, used integrated
circuits for storing and processing information. (Integrated
circuits are made by printing numerous small transistors on silicon
chips semiconductors) Early to middle 4th generation (4. stage)
1980-1995, used very large-scale integrated (VLSI) circuits to
store and process information. With ultra-large-scale integration
(ULSI) 100 million transistors could be placed on a chip. Late 4th
generation computers, 2001 to present, use grand-scale integrated
(GSI) circuits to store and process information. With GSI, 1,000
million transistors can be placed on a chip.

The first 4 generations of computer hardware were based on the
Von Neumann architecture which processed informations sequentially
one instruction at a time.The 5th generation of computers uses
massively parallel processing to process multiple instructions
simultaneously. With enough chips networked together, massively
parallel computers can performe more than a trillion floating point
operations per second teraflop. A floating point operation (flop)
is a basic computer arithmetic operation, such as addition or
substraciton on numberws that include a decimal point. Types of
Computers

Computers are distinguished on the basis of their processing
abilities. 1. Supercomputers are the computers with the most
processing power.Supercomputers use the technology of parallel
processing. However, in contrast to neural computing, which uses
massively parallel processing, supercomputers use noninterconnected
CPUs.2. Mainframes are not as powerful and generally not as
expensive as supercomputers. Large corporations, where data
processing is centralized and large databases are maintained, often
use mainframe computers.

3. Midrange computers include minicomputers and servers.3.1.
Minicomputers. Minicomputers are smaller and less expensive than
mainframe computers. Minicomputers are usually designed to
accomplish specific tasks such as process control, scientific
research, and engineering applications.3.2. Servers. Servers
typically support computer networks, enabling users to share files,
software, peripheral devices, and other network resources.Server
farms are large groups of servers maintained by an organization or
by a commercial vendor and made available to customers. As
companies pack greater numbers of servers in their server farms,
they are using pizza-box-size servers called rack servers that can
be stacked in racks.A blade is a card about the size of a paperback
book on which memory, processor, and hard drives are mounted.

Workstations are typically based on RISC (reduced instruction
set computing) architecture and provide both very-high-speed
calculations and high-resolution graphic displays.Virtual servers
make it possible to place multiple applications on a single
physical server, yet run each within its own operating system
environment, known as a virtual machine. So, when one virtual
server crashes or is rebooted, the others continue operating
without interruption.A blade server is a server architecture that
houses multiple server modules (blades) in a single chassis. It is
widely used in data centers to save space and improve system
management. Blade servers generally provide their own management
systems and may include a network or storage switch.4.
Microcomputers, also called personal computers (PCs), are the
smallest and least expensive category of general-purpose computers.
Notebook computers are small, easily transportable, lightweight
microcomputers that fit easily into a briefcase.

5. Mobile Devices. Platforms for computing and communications
include such mobile devices as personal digital assistants (PDAs)
or handheld personal computers. Another platform is mobile phone
handsets with wireless and Internet access capabilities.In general,
mobile devices have the following characteristics: They cost much
less than PCs. Their operating systems are simpler than those on a
desktop PC. They provide good performance at specific tasks but do
not replace the full functionsof a PC. They provide both computer
and/or communications features. They offer a Web portal that is
viewable on a screen.5.1. Personal Digital Assistant. A personal
digital assistant (PDA) is a palmtop computer that combines a
processor with a multitasking operating system using a pen (stylus)
for handwriting recognition rather than keyboard input. Some PDAs
enable users to communicate via fax, electronic mail, and paging,
or to access online services.5.2. Wi-Fi. The spread of wireless
fidelity, or Wi-Fi, has had a huge impact on the ability to connect
to the Internet via ones laptop or other mobile computing
device.5.3. Tablet PC technology runs touch-sensitive displays that
you can tap with a pen, forgoing a mouse or touch pad.5.4. Smart
Cards. An even smaller form of mobile computer is the smart card,
which has resulted from the continuing shrinkage of integrated
circuits.

The Microprocessor and Primary Storage

The central processing unit (CPU) is the center of all
computer-processing activities, where all processing is controlled,
data are manipulated, arithmetic computation are performed, and
logical comparisons are made. The CPU consists of 1. the control
unit, 2. the arithmetic-logic unit (ALU),3. and the primary storage
(or main memory).Because of its small size, the CPU is also
referred to as a microprocessor.How a Microprocessor Works? The CPU
operates like a tiny factory. Inputs come in and are stored until
needed, at which point they are retrieved and processed and the
output is stored and then delivered somewhere. The inputs are data
and brief instructions about what to do with the data. Data and
instructions travel in the chip via electrical pathways called
buses. (The size of the busanalogous to the width of a
highwaydetermines how much informationcan flow at any time.) The
control unit directs the flow of data and instruction within the
chip. The arithmetic-logic unit (ALU) receives the data and
instructions from the registers and makes the desired computation.
These data and instructions have been translated into binary form,
that is, only 0s and 1s. The CPU can process only binary data. This
cycle processing, known as a machine instruction cycle, occurs
millions of times or more per second. The speed of a chip, which is
an important benchmark, depends on four things:1. The clock,
located within the control unit, is the component that provides the
timing for all processor operations.The beat frequency of the clock
(measured in megahertz [MHz] or millions of cycles per second)
determines how many times per second the processor performs
operations.2. The word length, which is the number of bits (0s and
1s) that can be processed by the CPU at any one time.3. The bus
width.The wider the bus (the physical paths down which the data and
instructions travel as electrical impulses), the more data can be
moved and the faster the processing. A processs bus bandwidth is
the product of the width of its bus (measured in bits) times the
frequency at which the bus transfers data (measured in
megahertz).

4. The physical design of the chip. The distance between
transistors is known as line width. Historically, line width has
been expressed in microns (millionths of a meter), but as
technology has advanced, it has become more convenient to express
line width in nanometers (billionths of a meter).Running a Program
on a ComputerWhen instructions are fetched, they are decoded. The
computer can process large numbers of instructions per second,
usually millions.Therefore, we measure the speed of computers by
millions of instructions per minute, MIPS.Parallel Processing. A
computer system with two or more processors is referred to as a
parallel processing system.Computer Architecture. The arrangement
of the components and their interactions is called computer
architecture. Computer architecture includes the instruction set
and the number of the processors, the structure of the internal
buses, the use of caches, and the types and arrangements of
input/output (I/O) device interfaces.An instruction set is the set
of machine instructions that a processor recognizes and can
execute.Today, two instruction set strategies, complex instruction
set computer (CISC) and reduced instruction set computer (RISC)
dominate the processor instruction sets of computer
architectures.These two strategies differ by the number of
operations available and how and when instructions are moved into
memory.A CISC processor contains more than 200 unique coded
commands, one for virtuallyevery type of operation.The CISC design
goal is for its instruction set to look like a sophisticated
programming language.The other approach is RISC processors, which
eliminate many of the little-used codes found in the complex
instruction set. Underlying RISC design is the claim that a very
small subset of instructions accounts for a very large percentage
of all instructions executed.The arithmetic-logic unit (ALU)
performs required arithmetic and comparisons, or logic, operations.
The ALU adds, subtracts, multiplies, divides, compares, and
determines whether a number is positive, negative, or
zero.Registers are specialized, high-speed memory areas for storing
temporary results of ALU operations as well as for storing certain
control information.PRIMARY STORAGEPrimary storage, or main memory,
stores data and program statements for the CPU.It has four basic
purposes:1. To store data that have been input until they are
transferred to the ALU for processing2. To store data and results
during intermediate stages of processing3. To hold data after
processing until they are transferred to an output device4. To hold
program statements or instructions received from input devices and
from secondary storagePrimary storage utilizes integrated
circuitsThe Role of Buses. Instructions and data move between
computer subsystems and the processor via communications channels
called buses.A bus is a channel through which data are passed in
electronic form.Three types of buses link the CPU, primary storage,
and the other devices in the computer system.The data bus moves
data to and from primary storage.The address bus transmits signals
for locating a given address in primary storage. The control bus
transmits signals specifying whether to read or write data to or
from a given primary storage address, input device, or output
device.The capacity of a bus, called bus width, is defined by the
number of bits it carries at one time.The control unit reads
instructions and directs the other components of the computer
system to perform the functions required by the program.The series
of operations required to process a single machine instruction is
called a machine cycle. Each machine cycle consists of the
instruction cycle, which sets up circuitry to perform a required
operation, and the execution cycle, during which the operation is
actually carried out.There are two categories of memory: the
register, which is part of the CPU and is very fast, and the
internal memory chips, which reside outside the CPU and are slowerA
register is circuitry in the CPU that allows for the fast storage
and retrieval of data and instructions during the processing.The
internal memory is used to store data just before they are
processed by the CPU. Immediately after the processing it comprises
two types of storage space: RAM and ROM.Random-access memory (RAM)
is the place in which the CPU stores the instructions and data it
is processing. (The advantage of RAM is that it is very fast in
storing and retrieving any typeof data, whether textual, graphical,
sound, or animation-based. Its disadvantages arethat it is
relatively expensive and volatile.)There are two types of cache
memory in the majority of computer systemsLevel 1 (Ll) cache is
located in the processor, and Level 2 (L2) cache is located on the
motherboard but not actually in the processor. L1 cache is smaller
and faster than L2 cache. Chip manufacturers are now designing
chips with L1 cache and L2 cache in the processor and Level 3 (L3)
cache on the motherboard.Dynamic random access memories (DRAMs) are
the most widely used RAM chips.These are known to be volatile since
they need to be recharged and refreshed hundreds of times per
second in order to retain the information stored in them.Read-only
memory (ROM) is that portion of primary storage that cannot be
changed or erased. ROM is nonvolatile.Programmable read-only memory
(PROM) is a memory chip on which a program can be stored. But once
the PROM has been used, you cannot wipe it clean and use it to
store something else. Like ROMs, PROMs are nonvolatile.INPUT/OUTPUT
DEVICESThe input/output (I/O) devices of a computer are not part of
the CPU, but are channels for communicating between the external
environment and the CPU. Data and instructions are entered into the
computer through input devices, and processing results are provided
through output devices.Widely used I/O devices are the cathoderay
tube (CRT) or visual display unit (VDU), magnetic storage media,
printers, keyboards, mice, and image-scanning devices.Generally
speaking, I/O devices are subclassified into secondary storage
devices (primarily disk and tape drives) and peripheral devices
(any input/output device that is attached to the
computer).Secondary storage is separate from primary storage and
the CPU, but directly connected to it. It stores the data in a
format that is compatible with data stored in primary storage, but
secondary storage provides the computer with vastly increased space
for storing and processing large quantities of software and data.
Primary storage is volatile, contained in memory chips, and very
fast in storing and retrieving data. In contrast, secondary storage
is nonvolatile, uses many different forms of media that are less
expensive than primary storage, and is relatively slower than
primary storage.Magnetic tape is kept on a large open reel or in a
small cartridge or cassette. The principal advantages of magnetic
tape are that it is inexpensive, relativelystable, and long
lasting, and that it can store very large volumes of data. A
magnetictape is excellent for backup or archival storage of data
and can be reused. The main disadvantage of magnetic tape is that
it must be searched from the beginning tofind the desired data.This
process is called sequential access.

Magnetic disks, also called hard disks, alleviate some of the
problems associated with magnetic tape by assigning specific
address locations for data, locations looking for the right data to
retrieve.This process is called direct access.Magnetic disks
provide storage for large amounts of data and instructions that can
be rapidly accessed. Another advantage of disks over reel is that a
robot can change them. This can drastically reduce the expenses of
a data center. Storage Technology is the major vendor of such
robots.The disks disadvantages are that they are more expensive
than magnetic tape and they are susceptible to disk crashes.

In contrast to large, fixed disk drives, one approach is to
combine a large number of small disks drives, each with 10- to
40-gigabyte capacity, developed originally for microcomputers.
These devices are called redundant arrays of inexpensive disks
(RAID). Because data are stored redundantly across many drives, the
overall impact on system performance is lessened when one drive
malfunctions. Finally, because of manufacturing efficiencies of
small drives, the cost of RAID devices is significantly lower than
the cost of large disk drives of the same capacity.

To take advantage of faster technologies, disk-drive interfaces
must also be faster.Most PCs and workstations use one of two
high-performance disk-interface standards: Enhanced Integrated
Drive Electronics (EIDE) or Small Computer SystemsInterface
(SCSI).

Optical storage devices have extremely high storage
density.Another advantage of optical storage is that the medium
itself is less susceptible to contamination or deterioration.
Optical drives are also less fragile, and the disks themselvesmay
easily be loaded and removed. In addition, optical disks can store
much more information, both on a routine basis and also when
combined into storage systems.

Compact disk read-only memory (CD-ROM) disks have high capacity,
low cost, and high durability.Compact disk, rewritable (CD-RW) adds
rewritability to the recordable compact disk market, which
previously had offered only writeonce CD-ROM technology.

DVD offers higher quality and denser storage capabilitiesMemory
PC cards (also known as memory sticks) expand the amount of
available memory.PERIPHERAL INPUT DEVICESUsers can command the
computer and communicate with it by using one or more input
devices. Keyboards. The most common input device is the keyboard.
The keyboard is designed like a typewriter but with many additional
special keys. Mice and Trackballs. ( Variants are trackball and
optical mouse) Touch Screens Stylus JoysticsElectronic forms
provide a standardized format whose headings serve as prompts for
the input. In form interaction, the user enters data or commands
into predesignated spaces (fields) in forms.

Whiteboard. Source Data Automation Point-of-Sale Terminals Bar
Code ScannerThe wand reader is a special handheld bar code reader
that can read codes that are also readable

Radio Frequency Identification (RFID) Tag. Optical Mark Reader
Magnetic Ink Character Readers Optical Character Reader (or Optical
Scanner). Voice RecognizersVoice recognition devices convert spoken
words into digital form.The process of communicating with voice
recognizers is called natural language processing.

Digitizers. Sensors Digital Cameras Universal Serial Bus (USB)
Monitors

(II) SOFTWARE

Software provides the features that make computers or devices
useful. Software also enables the user to customize a computer or
device to provide specific business value or to increase personal
productivity.Software FundamentalsSoftware consists of sequences of
instructions that a computer, network, or device can execute (carry
out) to perform a task.The process of writing programs is called
programming or coding, and individuals who perform this task are
called programmers.Stored software programs are accessed and their
instructions are executed (followed) in the computers CPU.Computer
programs include documentation, which is a written description of
the functions of the program. (Documentation is vital to the
business organization.)All software is written in a programming
language, such as Visual Basic, PHP, COBOL, or Java.Types of
SoftwareThere are two major types of software: application software
and systems software.Application software is a set of computer
instructions, written in a programming language. The instructions
direct the computer hardware to perform specific data or
information processing activities that provide functionality to the
user.Systems software acts primarily as an intermediary between
computer hardware and application programs, and knowledgeable users
may also manipulate it directly.Application programs primarily
manipulate data or text to produce or provide information. Systems
programs primarily manipulate computer hardware resources. The
systems software available on a computer provides the capabilities
and limitations within which the application software can
operate.

Application SoftwareSeveral common types of applications are the
following:

Spreadsheet applications for creating documents to manage and
organize numericaldata Word processing applications for creating
documents that are formatted and organizedfor readability Database
applications for developing databases that can organize and
retrieve large amounts of information Accounting applications for
managing personal checkbooks, or the accounting functions of
businesses. Activity management applications such as calendars and
address books Presentation applications for making slide shows
Graphics applications for creating pictures Communications programs
such as e-mail, text messaging, and fax software for sending and
receiving messages Multimedia applications for creating video and
music Utilities or utility programs for performing a variety of
tasks that maintain or enhance the computers operating system

Some of these general-purpose tools are actually development
tools. (That is, youuse them to construct applications.)

Other Application Software. There exist hundreds of other
application software products. Of special interest to business
managers are the following.

Middleware. Internet applications designed to let one company
interact with other companies are complex because of the variety of
hardware and software with which they must be able to work.

Enterprise Applications. Enterprise software consists of
programs that manage the vital operations of an organization, such
as supply-chain management (movement of raw materials from
suppliers through shipment of finished goods to customers),
inventory replenishment, ordering, logistics coordination, human
resources management, manufacturing, operations, accounting, and
financial management.

Presence Software. Presence technology can detect when youre
online and whatkind of device youre using.

Systems SoftwareSystems software controls and supports the
computer hardware and its information processing activities.
Systems software also facilitates the programming, testing, and
debugging of computer programs. It is more general than
applications software and is usually independent of any specific
type of application.Other common operating systems tasks are the
following: Monitoring performance Correcting errors Providing and
maintaining the user interface Starting (booting) the computer
Reading programs into memory Managing memory allocation to those
programs Placing files and programs in secondary storage Creating
and maintaining directories Formatting diskettes Controlling the
computer monitor Sending jobs to the printer Maintaining security
and limiting access Locating files Detecting viruses Compressing
dataSystems software can be grouped into three major functional
categories:1. System control programs are programs that control the
use of hardware, software, and data resources of a computer system
during its execution of a users information processing job. An
operating system is the prime example of a system control
program.2. System support programs support the operations,
management, and users of a computer system by providing a variety
of services. System utility programs, performance monitors, and
security monitors are examples of system support programs.3. System
development programs help users develop information processing
programs and procedures and prepare user applications. Major
development programs are language compilers, interpreters, and
translators.1. System control programs

Operating Systems. The main component of systems software is a
set of programs collectively known as the operating system (OS).
The operating system, such as Windows XP, supervises the overall
operation of the computer, including monitoring the computers
status, handling executable program interruptions, and scheduling
operations, which include controlling input and output
processes.

Operating System Functions. The operating system performs four
major functions in the operation of a computer system: job
management, resource management, server consolidation, and data
management.1. Job management is the preparing, scheduling, and
monitoring of jobs for continuous processing by the computer
system. A job control language (JCL) is a special computer language
found in the mainframe-computing environment that allows a
programmer to communicate with the operating system.2. Resource
management is controlling the use of computer system resources
employed by the other systems software and application software
programs being executed on the computer.These resources include
primary storage, secondary storage, CPU processing time, and
input/output devices.3. Server consolidation is all about creating
a simpler, more rational, and manageable infrastructure.There are
four possible consolidation strategies: logical consolidation,
physical consolidation, workload consolidation, and application
consolidation.4. Data management is the controlling of the input
and output of data as well as their location, storage, and
retrieval.Desktop and Notebook Computer Operating Systems.
Microsoft Windows is the leading series of desktop operating
systems. (Unix, Linux, Macintosh...)Mobile Device Operating
Systems. Operating systems are designed for a variety of
devices.The mobile device OS market includes embedded Linux,
Microsofts Windows CE and Pocket PC,Windows Embedded NT 4.0, and
Palm OS from Palm.Mainframe Operating Systems. Mainframe computers
usually require specialized OSs that can handle a large load and
that have advanced security features.The major server operating
systems include UNIX, Linux,Windows 2003 Server, and Novell
NetWare.Enterprise Server Operating Systems. Enterprise server
operating systems (e.g., IBMs OS/390, VM, VSE, and OS/400)
generally run on mainframes and midrange systems.Supercomputer
Operating Systems. Supercomputer operating systems target
thesupercomputer hardware market.Graphical User Interface Operating
Systems. The graphic user interface (GUI) OS is a system in which
users have direct control of visible objects (such as icons and
pointers) and actions that replace command syntax. The next step in
the evolution of GUIs is social interfaces.A social interface is a
user interface that guides the user through computer applications
by using cartoon-like characters, graphics, animation, and voice
commands.Processing Tasks. Operating systems manage processing
activities with some task management features that allocate
computer resources to optimize each systems assets.The most notable
features are described below.Multiprogramming and Multiprocessing.
Multiprogramming involves two ormore application modules or
programs placed into main memory at the same time. Multiprogramming
is implemented entirely by software, whereas multiprocessing is
primarily a hardware implementation, aided by sophisticated
software.Time-Sharing. Time-sharing is an extension of
multiprogramming. In this mode, a number of users operate online
with the same CPU, but each uses a different input/output
terminal.Virtual Memory. Virtual memory allows the user to write a
program as if primary memory were larger than it actually
is.Virtual Machine Operating System. A virtual machine is a
computer system that appears to the user as a real computer but, in
fact, has been created by the operating system.System Support
Programs. System utilities are programs that have been written to
accomplish common tasks such as sorting records, merging sets of
data, checking the integrity of magnetic disks, creating
directories and subdirectories, restoring accidentally erased
files, locating files within the directory structure, managing
memory usage, and redirecting output. (Test Drive, Disk
Defragmenter)System Performance Monitors.System Security Monitors.
System security monitors are programs that monitor the use of a
computer system to protect it and its resources from unauthorized
use, fraud, or destruction.System Development Programs (CASE)

Programming Languages, Software Development and CASE tools

Programming languages provide the basic building blocks for all
systems and application software. Programming languages are a set
of symbols and rules used to write program code.The different
stages of programming languages are called generations. The term
generation may be misleading. In hardware generation, older
generations are becoming obsolete and are not used. All software
generations are still in use.The evolution of programming
languages:1. Machine Language: First Generation. Machine language
is the lowest-level computer language, consisting of the internal
representation of instructions and data.This machine codethe actual
instructions understood and directly executable by the CPUis
composed of binary digits.The set of instructions written in a
user-oriented language is called a source program.The set of
instructions produced after translation into machine language is
called the object program.2. Assembly Language: Second Generation.
An assembly language is a more user oriented language that
represents instructions and data locations by using mnemonics, or
memory aids, which people can more easily use. Assembly languages
are also hardware dependent.A systems software program called an
assembler accomplishes the translation of an assembly language
program into machine language. An assembler accepts a source
program as input and produces an object program as output.

3. High-level languages are the next step in the evolution of
user-oriented programming languages. High-level languages are much
closer to natural language and therefore easier to write, read, and
alter.

Procedural Languages: Third Generation. Procedural languages are
the next step in the evolution of user-oriented programming
languages.They are also called third generation languages, or 3GLs.
(Ex. FORTRAN, COBOL, Microsoft Virutal Basic)Because computers
understand only machine language higher-level languages must be
translated into machine language prior to execution. A language
translator converts the high-level program, called source code,
into machine language code, called object code.There are two types
of language translatorscompilers and interpreters.

Interpreted Languages. Java, designed by Sun, is now the most
popular language for Web programming.Nonprocedural Languages:
Fourth Generation. Another type of high-level language, called
nonprocedural or fourth-generation language (4GL), allows the user
to specify the desired results without having to specify the
detailed procedures needed to achieve the results.Natural
Programming Languages: Fifth Generation. Natural language
programming (NLP) languages are the next evolutionary step and are
sometimes known as fifth-generation languages or intelligent
languages. (Intellect & ELF)Object Programming Languages.
Object languages were designed to fit new technologiessuch as
multimedia, hypermedia, document management, and the
Internet.Object-Oriented Programming Languages.The object-oriented
(OO) approach involves programming, operating systems environment,
object-oriented databases, and a new way of approaching business
applications.Concepts of the Object-Oriented Approach.The basic
concepts of OO are objects, classes, message passing,
encapsulation, inheritance, and polymorphismWhen we refer to an
object, we can have two possible meanings: a class or an instance.A
class is a template or general framework that defines the methods
and attributes to be included in a particular type of object. An
object is a specific instance of a class, able to perform services
and hold data.Objects interact with each other using messages. The
inaccessibility of data in an object is called encapsulation, or
information hiding.Polymorphism is the ability to send the same
message to several different receivers (objects) and have the
message trigger the desired action.Programming with OO. The object
containing the data and procedures is a programming building block.
The same objects can be used repeatedly, a process called
reusability.Smalltalk. Smalltalk is a pure object-oriented
language.C11. C11 is a direct extension of the C language.Unified
Modeling Language (UML).Developing a model for complex software
systems is as essential as having a blueprint for a large
building.Visual Programming Languages. Programming languages that
are used within a graphical environment are often referred to as
visual programming languages.Web programming languages and
softwareHypertext Markup Language. The standard language the Web
uses for creating and recognizing hypermedia documents is the
Hypertext Markup Language (HTML). HTML is loosely related to the
Standard Generalized Markup Language.XML.(eXtensible Markup
Language) is optimized for document delivery across the Net. It is
built on the foundation of SGML. XML is a language for defining,
validating, and sharing document formats.Java is used to develop
small applications, called applets, which can be included in an
HTML page on the Internet.JavaScript is an object-oriented
scripting language developed by Netscape Communications for
client/server applications.JavaBeans is the platform-neutral
component architecture for Java. It is used for developing or
assembling network-aware solutions for heterogeneous hardware and
operating system environments, within the enterprise or across the
Internet. ActiveX is a set of technologies from Microsoft that
combines different programming languages into a single, integrated
Web site. ActiveX is not a programming language as such, but rather
a set of rules for how applications should share information.ASP
(Active Server Pages) is a Microsoft CGI-like (common gateway
interface) technology that allows you to create dynamically
generated Web pages from the server side using a scripting
language.Most programming is done by taking a large process and
breaking it down into smaller, more easily comprehended
modules.This method is commonly described as top-down programming,
stepwise refinement, or structured programming.

COMPUTER-AIDED SOFTWARE ENGINEERING TOOLSComputer-aided software
engineering (CASE) is a tool for programmers, systems analysts,
business analysts, and systems developers to help automate software
development and at the same time improve software
quality.Categories of CASE ToolsUpper CASE (U-CASE) tools focus
primarily on the design aspects of systems development. Lower CASE
(L-CASE) tools help with programming and related activities, such
as testing, in the later stages of the life cycle. Integrated CASE
(I-CASE) tools incorporate both U-CASE and L-CASE
functionality.Software issues and trendsThe importance of software
in computer systems has brought new issues and trends to the
forefront for organizational managers.These issues and trends
include software evaluation and selection, software licensing,
software upgrades, software defects, malware, open systems, open
source software, shareware, software piracy, services oriented
architecture, and autonomic computing.

(III) DATA AND DATABASESLogical Data Organization

The database management system (DBMS) separates the logical and
physical views ofthe data, meaning that the programmer and end user
do not have to know where and how the data are actually
stored.There are three basic models for logically structuring
databases: 1. hierarchical, 2. network,3. and relational. Four
additional models are 1. multidimensional, 2. object-oriented,3.
small-footprint, 4. hypermedia.The hierarchical database model
relates data by structuring data into an inverted tree in which
records contain two elements:

1. A single root or master field, often called a key, which
identifies the type, location,or ordering of the records2. A
variable number of subordinate fields that define the rest of the
data within arecordAs a rule, while all fields have only one
parent, each parent may have many children.

The key advantages of the hierarchical approach are the speed
and efficiency with which it can be searched for data.

The network database model creates relationships among data
through a linked-liststructure in which subordinated records
(called members, not children) can be linkedto more than one parent
(called an owner). Similar to the hierarchical model, thenetwork
model uses explicit links, called pointers, to link subordinates
and parents.That relationship is called a set.

The network model is by far the most complicated type of
database to design andimplement.

The relational database modelThe relational database model is
based on this simple concept of tables in order to capitalize on
characteristics of rows and columns of data, which is consistent
with real-world business situations. In a relational database, the
tables are called relations, and the model is basedon the
mathematical theory of sets and relations. In the relational model
terminology, a row is called a tuple, and a column is called an
attribute.

Object-Relational Database Systems. Object-relational database
products are replacing purely relational databases.

COMPARING THE DATABASE MODELS

Extensible Markup Language (XML) databases can store whole
documents in their native XML format. Such a database makes an
archive easier to search by title, author, keywords, or other
attributes. Relational databases, in contrast, either convert
documents into relational data (stored in tables) or treat them as
indiscriminate binary large objects (BLOBs), but it is difficult to
find and to retrieve the part of the BLOB that you want.COMMERCIAL
DATABASESThe common commercial databases, such as Oracle,
Microsofts SQL Server, and IBMs DB2 server, include many features
that people have come to rely on to make their database servers
enterprise worthy.These features include advanced database storage,
data management. (MySQL)

Database QueriesQuery languages are computer languages used to
make queries into databases and information systems. Query
languages can be classified according to whether they are database
query languages or information retrieval query languages. SQL
(commonly expanded to Structured Query Language) is the most
popular computer language used to create, modify, retrieve, and
manipulate data from relational database management
systems.Although both ANSI and ISO define SQL, there are many
extensions to and variations on the version of the language defined
by these standards bodies. SQL code can rarely be ported between
database systems without major modifications.SQL keywords fall into
several groups: data retrieval, data manipulation, data
transaction, data definition, and data control.DATA RETRIEVAL
(SELECT, FROM, WHERE, GROUP BY, HAVING, ORDER BY)DATA MANIPULATION
(INSERT, UPDATE, MERGE, UPDATE, TRUNCATE, DELETE)DATA TRANSACTION
(START TRANSACTION, COMMIT, ROLLBACK)DATA DEFINITION. (CREATE,
DROP)DATA CONTROL (GRANT, REVOKE)Database NormalizationIn
relational databases, normalization is the restructuring of
database fields and tables. It eliminates redundancy, organizes
data efficiently, reduces the potential for anomalies during data
operations, and improves data consistency.

Database Models

Multidimensional database. Deductive databases Multimedia and
hypermedia databases. Small-footprint databases. Object-oriented
databases

OO databases can be particularly useful in supporting temporal
and spatial dimensionsThe hypermedia database model stores chunks
of information in the form of nodes connected by links established
by the user.Database Management Two functions: database design and
implementation, database administrationOne of the elements of
contingency planning is data backup, which is of critical
importance to any IT users. Tapes and diskettes are popular data
backup media because they are relatively cheap.There are two main
methods of backup, full backup and incremental backup. Full backup
involves keeping a duplicate of the entire database; incremental
backup involves keeping just the additional or updated data each
time the database is backed up. Currently, there is a trend for
users to back up data using a hard diskwhat is called the D2D
(disk-to-disk) backup method.

IP-Based Storage, SANs, and NASStorage connected to servers over
IP (Internet protocol) networks, also known as IP storage, enables
servers to connect to SCSI (small computer system interface)
storage devices and treat them as if they were directly attached to
the server, regardless of the location.Network attached storage
(NAS) is an IP-based and Ethernet-based network storage
architecture replacing the general-purpose file server with a
server running a custom operating system that is optimized for data
processing and management.A storage area network (SAN) can solve
problems associated with sending storage data over regular networks
by building a separate, dedicated, high-speed network just for
storage devices, servers, and backup systems

Data Storage Infrastructure and ManagementThe Direct Access File
System (DAFS) protocol is one of the important technologies in data
center storage infrastructure. It is a collaborative effort among
dozens of vendors that will enable databases,Web servers, e-mail
backends, and a host of other server-resident applications to
achieve performance levels that were simply unattainable in the
pre-DAFS world.Another important technology in data center storage
is IBMs Storage Tank storage management system, which combines
storage virtualization, enterprise performance, policy-based
storage management, and data sharing across heterogeneous storage
systems at a greatly reduced total cost of ownership (TCO) due to
more simplified management.Storage resource management (SRM) and
storage virtualization are pieces of software that help manage
storage as a whole entity rather than the disparate bits of
technology you actually own.

(IV) TELECOMMUNICATIONS

The term telecommunications generally refers to all types of
long-distance communication that use common carriers, including
telephone, television, and radio. Data communications is a subset
of telecommunications and is achieved through the use of
telecommunication technologies.A telecommunications system is a
collection of compatible hardware and software arranged to
communicate information from one location to another.These systems
can transmit text, data, graphics, voice, documents, or video
information.The major components are1. Hardwareall types of
computers and communications processors (such asmodems or small
computers dedicated solely to communications).2. Communications
mediathe physical media through which electronic signals
aretransferred; includes both wireline and wireless media.3.
Communications networksthe linkages among computers and
communicationsdevices.4. Communications processorsdevices that
perform specialized data communicationfunctions; includes front-end
processors, controllers, multiplexors, and modems.5. Communications
softwaresoftware that controls the telecommunications systemand the
entire transmission process.6. Data communications
providersregulated utilities or private firms that providedata
communications services.7. Communications protocolsthe rules for
transferring information across thesystem.8. Communications
applicationselectronic data interchange (EDI),
teleconferencing,videoconferencing, e-mail, facsimile, electronic
funds transfer, and others.To transmit and receive information, a
telecommunications system must perform the following separate
functions that are transparent to the user: Transmit information.
Establish the interface between the sender and the receiver. Route
messages along the most efficient paths. Process the information to
ensure that the right message gets to the right receiver. Check the
message for errors and rearrange the format if necessary. Convert
messages from one speed to that of another communications line or
fromone format to another. Control the flow of information by
routing messages, polling receivers, and maintaining information
about the network. Secure the information at all times.

ELECTRONIC SIGNALSTelecommunications media can carry two basic
types of signals, analog and digital.Analog signals are continuous
waves that carry information by altering the amplitude and
frequency of the waves.Digital signals are discrete on-off pulses
that convey information in terms of 1s and 0s, just like the
central processing unit in computers. Digital signals have several
advantages over analog signals. First, digital signals tend to be
less affected by interference or noise. Noise (e.g., static) can
seriously alter the information-carrying characteristics of analog
signals, whereas it is generally easier, in spite of noise, to
distinguish between an on and an off. Consequently, digital signals
can be repeatedly strengthened over long distances, minimizing the
effect of any noise. Second, because computer-based systems process
digitally, digital communications among computers require no
conversion from digital to analog to digital.COMMUNICATION
PROCESSORSCommunications processors are hardware devices that
support data transmission and reception across a telecommunications
system.These devices include modems, multiplexers, front-end
processors, and concentrators.Modem. A modem is a communications
device that converts a computers digitalsignals to analog signals
before they are transmitted over standard telephone lines. In order
for this type of circuit to carry digital information, that
information must be converted into an analog wave pattern.The
conversion from digital to analog is called modulation, and the
reverse is demodulation.Alternatives to Analog Modems Digital
subscriber line (DSL), Acable modems.COMMUNICATIONS MEDIA
(CHANNELS)For data to be communicated from one location to another,
a physical pathway or medium must be used.These pathways are called
communications media (channels) and can be either physical or
wireless.The physical transmission media use wire, cable, and other
tangible materials; wireless transmission media send communications
signals through the air or space.The physical transmission media
are generally referred to as cable media (e.g., twisted pair wire,
coaxial cable, and fiber-optic cable).Wireless media include
cellular radio, microwave transmission, satellite transmission,
radio and infrared media.CABLE MEDIACable media (also called
wireline media) use physical wires or cables to transmit data and
information. Twisted-pair wire is the most prevalent form of
communications wiring, because it is used for almost all business
telephone wiring.Twisted-pair wire consists of strands of insulated
copper wire twisted in pairs to reduce the effect of electrical
noise. Coaxial cable consists of insulated copper wire surrounded
by a solid or braided metallic shield and wrapped in a plastic
cover. It is much less susceptible to electrical interference and
can carry much more data than twisted-pair wire.

Data transmission over coaxial cable is divided into two basic
types: Baseband. Transmission is analog, and each wire carries only
one signal at a time. Broadband. Transmission is digital, and each
wire can carry multiple signals simultaneously.

Fiber OpticsFiber is the ultimate medium for broadband (short
for broad bandwidth). Bandwidth refers to the size of existing
fiber-optic lines and their ability to carry all the data traffic
companies want to send.The advantages of FOC over copper wire
are:1. Speed: FOC networks operate at higher speeds, in the
gigabits (Gbit) range.Industry forecasts indicate the
8-Gbit-per-second (Gbit/sec) fiber-optic channels willbe widespread
by 2011.2. Bandwidth: Larger carrying capacity. Using wavelength
division multiplexing(WDM), the bandwidth carried by a single fiber
is in the range of terabits per second.In comparison, the bandwidth
for WiMax is in the 1-to 2-megabit range.3. Distance: Signals can
be transmitted farther distances without needing to bestrengthened
(regenerated).4. Maintenance: FOC costs much less to maintain.5.
Resistance: Greater resistance to electromagnetic noise such as
radios, motors,or other nearby cables.Companies such as Time Warner
Telecom, Level 3, and Qwest have thousands of miles of dark fiber
in the ground, which is buried FOC that has not been used, which
can be put to use by adding the switch technology.

WIRELESS MEDIACommon uses of wireless data transmission include
pagers, cellular telephones, microwave transmissions,
communications satellites, mobile data networks, personal
communications services, and personal digital assistants (PDAs).
Microwave systems are widely used for high-volume, long-distance,
point-to-point communication. A satellite is a space station that
receives microwave signals from an earthbased station, amplifies
the signals, and broadcasts the signals back over a wide area to
any number of earth-based stations.Transmission to a satellite is
an uplink, whereas transmission from a satellite to an earth-based
station is a downlink. A major advance in communications in recent
years is the use of communications satellites for digital
transmissions. A global positioning system (GPS) is a wireless
system that uses satellites to enable users to determine their
position anywhere on the earth. Radio The greatest advantage of
radio for data communications is that no wires need be installed.
Infrared (IR) light is light not visible to human eyes that can be
modulated or pulsed for conveying information. Cellular (Radio)
Technology Personal communication service (PCS) Personal digital
assistants (PDAs) Wireless Application Protocol (WAP)
(Bluetooth)Network Systems: Protocols, Standards, Interfaces, and
TopologiesNetwork architectures facilitate the operation,
maintenance, and growth of the network by isolating the user and
the application from the physical details of the network.Network
architectures include protocols, standards, interfaces, and
topologies.This set of rules and procedures governing transmission
across a network is a protocol.The principal functions of protocols
in a network are line access and collision avoidance. Line access
concerns how the sending device gains access to the network to send
a message. Collision avoidance refers to managing message
transmission so that two messages do not collide with each other on
the network.The Transmission Control Protocol/Internet Protocol
(TCP/IP) is a protocol for sending information across
sometimes-unreliable networks with the assurance that it will
arrive in uncorrupted form.Convergence is used to refer to the
ability to transfer all types of information voice, data,
videoutilizing a single Internet protocol (IP) network
infrastructure. In voice-over IP (VoIP) systems, analog voice
signals are digitized and transmitted as a stream of packets over a
digital IP data network.Internet telephony (IP) is the transport of
telephone calls over the Internet, no matter whether traditional
telephony devices, multimedia PCs, or dedicated terminals take part
in the calls and no matter whether the calls are entirely or only
partially transmitted over the Internet.SIP session initiation
protocol is the IETFs take on the end-toend model of IP telephony.
It can be used to increase speed, scalability, and functionality
for emergency calling and notification systems.Communications
standardsVarious organizations, including the Electronic Industries
Association (EIA), the Consultative Committee for International
Telegraph and Telephone (CCITT),and the International Standards
Organization (ISO), have developed electronic interfacing standards
that are widely used within the industry.The major types of
standards are networking standards, transmission standards, and
software standards.Networking Standards.Typically, the protocols
required to achieve communication on behalf of an application are
actually multiple protocols existing at different levels or layers.
Each layer defines a set of functions that are provided as services
to upper layers, and each layer relies on services provided by
lower layers.At each layer, one or more protocols define precisely
how software programs on different systems interact to accomplish
the functions for that layer. This layering notion has been
formalized in several architectures. The most widely known is the
Open Systems Interconnection (OSI) Reference Model developed by the
ISO.There is peer-to-peer communication between software at each
layer, and each relies on underlying layers for services to
accomplish communication.

The OSI model has seven layers, each having its own well-defined
function:Layer 1: Physical layer. Concerned with transmitting raw
bits over a communications channel; provides a physical connection
for the transmission of data among network entities and creates the
means by which to activate and deactivate a physical conne Layer 2:
Data link layer. Provides a reliable means of transmitting data
across a physical link; breaks up the input data into data frames
sequentially and processes the acknowledgment frames sent back by
the receiver. Layer 3: Network layer. Routes information from one
network computer to another; computers may be physically located
within the same network or within another network that is
interconnected in some fashion; accepts messages from source host
and sees to it they are directed toward the destination. Layer 4:
Transport layer. Provides a network-independent transport service
to the session layer; accepts data from session layer, splits it up
into smaller units as required, passes these to the network layer,
and ensures all pieces arrive correctly at the other end. Layer 5:
Session layer. Users interface into network; where user must
negotiate to establish connection with process on another machine;
once connection is established, the session layer can manage the
dialogue in an orderly manner. Layer 6: Presentation layer. Here
messages are translated from and to the format used in the network
to and from a format used at the application layer. Layer
7:Application layer. Includes activities related toction.The
Systems Network Architecture (SNA) is a standard developed by IBM
that is widely used in private networks.Network management software
comes in different shapes, and it has many functions in operating a
network. In short, network management software performs functions
that decrease the human resources needed to manage the
network.Active Directory is a software product created by Microsoft
that provides applications with a single user interface for
accessing network directory services from multiple operating
systems.INTERFACESAn interface is a physical connection between two
communications devices. One important concept of interfacing
concerns the types of data transferparallel or serial. Parallel
data transfer, most often used for local communication, employs a
communications interface with a series of dedicated wires, each
serving one purpose. In parallel communication, both data and
control signals are transmitted simultaneously.A serial data
transfer, most often used for long-distance communications, is bit
by bit rather than many bits in parallel. Most data communications
devices transmit in serial fashion.While much slower than parallel
data transfer, serial transfer is simpler and requires much less on
the part of the receiving system.

NETWORK TOPOLOGYThe topology of a network is the physical layout
and connectivity of a network.

Specific protocols, or rules of communications, are often used
on specific topologies, but the two concepts are different.
Topology refers to the ways the channels connect the nodes, whereas
protocol refers to the rules by which data communications take
place over these channels. Neither concept should be confused with
the physical cabling of the network.Hierarchical topologies
typically connect desktops and minicomputers to a mainframe.
Networks that combine more than one type (such as a ring segment
connected to a star segment) are considered hybrid topologies.A
star network has a central node that connects to each of the other
nodes by a single, point-to-point link. Any communication between
one node and another in a star topology must pass through the
central node.In a bus topology, nodes are arranged along a single
length of twisted-pair wire, coaxial cable, or fiber-optic cable
that can be extended at the ends. The main disadvantages to the bus
topology are that a defective bus causes the entire network to
fail.In a ring topology, nodes are arranged along the transmission
path so that a signal passes through each station one at a time
before returning to its originating node.A mesh network design is
one in which each device is connected to every other device located
on the network, like a spider web.The advantage to this design is
the redundancy of the connected devices; if one link fails, it will
not affect the rest of the network. The disadvantages of this
design are the cost of all of the required medium and limited
scalability.In a hierarchical topology, nodes are arranged like an
inverted tree with the root (usually the mainframe computer) as the
highest level and the leaves (usually the desktop computers) as the
lowest level. It is very cheap, but may have possible traffic jams
at the top level. An advantage of the hierarchical topology is its
ability to scale to very large networks.In a hybrid topology, nodes
are arranged in more than one topology, which may include star,
ring, and hierarchical.When systems developers choose a topology,
they should consider such performance issues as delay, speed,
reliability, and the networks ability to continue through, or
recover after, the failure of one or more of its nodes.A company
should also consider such physical constraints as the maximum
transmission speed of the circuit, the distances between nodes, the
circuits susceptibility to errors, and the overall system
costs.NETWORK ARCHITECTURE AND SIZEBecause people need to
communicate over long as well as short distances, the geographic
size of data communications networks is important. There are two
general network sizes: local area networks and wide area networks.A
metropolitan area network falls between the two in size. In
addition, home networks are a type of LAN.

A local area network (LAN) connects two or more communicating
devices within a short distance (e.g., 2000 ft), so that every user
device on the network has the potential to communicate with any
other device. LANs are usually intraorganizational, privately
owned, internally administered, and not subject to regulation by
the FCC.

A metropolitan area network (MAN) is a network that
interconnects users with computer resources in a geographic area or
region larger than that covered by a local area network (LAN) (even
a large LAN), but smaller than the area covered by a wide area
network (WAN). It is also used to mean the interconnection of
several local area networks by bridging them with backbone lines,
which are larger transmission lines that carry data gathered from
smaller lines that interconnect with them.The latter usage is also
sometimes referred to as a campus network.

Home networks are the computer-networking infrastructure
installed at home.

Wide area networks (WANs) are long-haul, broadband, generally
public-access networks covering wide geographic areas that cross
rights-of-way where communications media are provided by common
carriers. WANs include regional networks such as telephone
companies or international networks such as global communications
service providers.

One such public WAN is the Internet, the foundation of the
worldwide information superhighway.

(V) A TECHINCAL VIEW OF SYSTEM ANALYSIS AND DESIGN

An IT architecture is a conceptual framework for the
organization of the IT infrastructure and applications. It is a
plan for the structure and integration of IT resources and
applications in the organization.A SIX-STEP PROCESS1. Business
goals and vision2. Information architecture3. Data architecture4.
Application architecture5. Technical architecture6. Organizational
architecture

Overview of the Traditional Systems Development Life Cycle

The systems development life cycle (SDLC) is the traditional
systems development method used by organizations for large IT
projects such as IT infrastructure. The SDLC is a structured
framework that consists of sequential processes by which
information systems are developed. These processes include
investigation, analysis, design, programming, testing,
implementation, operation, and maintenance.In the past, developers
used the waterfall approach to the SDLC, in which tasks in one
stage were completed before the work proceeded to the next stage.
Today, systems developers go back and forth among the stages as
necessary.Iteration is the revising of the results of any
development process when new information makes this revision
desirable.Users are employees from all functional areas and levels
of the organization who will interact with the system, either
directly or indirectly. Systems analysts are information systems
professionals who specialize in analyzing and designing information
systems. Programmers are information systems professionals who
modify existing computer programs or write new computer programs to
satisfy user requirements. Technical specialists are experts on a
certain type of technology, such as databases or
telecommunications. All people who are affected by changes in
information systems (e.g., users and managers) are known as systems
stakeholders.1. SYSTEMS INVESTIGATION

Systems investigation begins with the business problem (or
business opportunity).The feasibility study determines the
probability of success of the proposed project and provides a rough
assessment of the projects technical, economic, organizational, and
behavioral feasibility.Technical feasibility determines if the
hardware, software, and communications components can be developed
and/or acquired to solve the business problem.Economic feasibility
determines if the project is an acceptable financial risk and if
the organization can afford the expense and time needed to complete
the project.

Three commonly used methods to determine economic feasibility
are return on investment (ROI), net present value (NPV), and
breakeven analysis.Return on investment is the ratio of the net
income attributable to a project divided by the average assets
invested in the project.The net present value is the net amount by
which project benefits exceed project costs, after allowing for the
cost of capital and the time value of money. Breakeven analysis
determines the point at which the cumulative cash flow from a
project equals the investment made in the project.Organizational
feasibility has to do with an organizations ability to accept the
proposed project.Behavioral feasibility addresses the human issues
of theproject.After the feasibility analysis, a Go/No-Go decision
is reached.2. SYSTEMS ANALYSISThe systems analysis stage produces
the following information: (1) strengths andweaknesses of the
existing system; (2) functions that the new system must have
tosolve the business problem; and (3) user information requirements
for the new system.3. SYSTEMS DESIGNSystems analysis describes what
a system must do to solve the business problem, and systems design
describes how the system will accomplish this task. The deliverable
of the systems design phase is the technical design that specifies
the following: System outputs, inputs, and user interfaces
Hardware, software, databases, telecommunications, personnel, and
procedures How these components are integratedSystems design
encompasses two major aspects of the new system: Logical system
design states what the system will do, using abstract
specifications. Physical system design states how the system will
perform its functions, with actual physical specifications. Logical
design specifications include the design of outputs, inputs,
processing, databases, telecommunications, controls, security, and
IS jobs.Physical design specifications include the design of
hardware, software, database, telecommunications, and
procedures.Scope creep users usually ask for added
functionalityRunaway projects 4. PROGRAMMINGProgramming involves
the translation of the design specifications into computer code.In
an attempt to add rigor (and some uniformity) to the programming
process, programmers use structured programming techniques.These
techniques improve the logical flow of the program by decomposing
the computer code into modules, which are sections of code (subsets
of the entire program).5. TESTINGThorough and continuous testing
occurs throughout the programming stage.Testing checks to see if
the computer code will produce the expected and desired results
under certain conditions.Testing is designed to detect errors
(bugs) in the computer code. These errors are of two types: syntax
errors and logic errors. Syntax errors (e.g., a misspelled word or
a misplaced comma) are easier to find and will not permit the
program to run. Logic errors permit the program to run but result
in incorrect output. Logic errors are more difficult to detect
because the cause is not obvious.In unit testing, each module is
tested alone in an attempt to discover any errors in its code.
String testing puts together several modules, to check the logical
connection among them.The next level, integration testing, brings
together various programs for testing purposes. System testing
brings together all of the programs that comprise the system.This
situation has led to the idea of good-enough software, software
that developers release knowing that errors remain in the code but
believing that the software will still meet its functional
objectives.6. IMPLEMENTATIONImplementation (or deployment) is the
process of converting from the old system to the new system.
Organizations use four major conversion strategies: parallel,
direct, pilot, and phased.In a parallel conversion, the old system
and the new system operate simultaneously for a period of time. In
a direct conversion, the old system is cut off and the new system
is turned on at a certain point in time. (LEAST EXPENSIVE/MOST
RISKY)A pilot conversion introduces the new system in one part of
the organization, such as in one plant or in one functional area.A
phased conversion introduces components of the new system, such as
individual modules, in stages. Each module is assessed, and, when
it works properly, other modules are introduced until the entire
new system is operational.Enterprise application integration (EAI)
is often called the middleware.7. OPERATION AND MAINTENANCEAfter
conversion, the new system will operate for a period of time, until
(like the old system it replaced) it no longer meets its
objectives. Audits are performed during operation to assess the
systems capabilities and determine if it is being used
correctly.Systems need several types of maintenance.The first type
is debugging the program, a process that continues throughout the
life of the system.The second type is updating the system to
accommodate changes in business conditions. objectives.The third
type of maintenance adds new functionality to the systemadding new
features to the existing system without disturbing its
operation.Alternative Methods and Tools for Systems
DevelopmentOrganizations use the traditional systems development
life cycle because it has three major advantages: control,
accountability, and error detection.The prototyping approach
defines an initial list of user requirements, builds a prototype
system, and then improves the system in several iterations based on
users feedback.The main advantage of prototyping is that it speeds
up the development process.Prototyping also has disadvantages.
Because it can largely replace the analysis and design stages of
the SDLC in some projects, systems analysts may not produce
adequate documentation for the programmers.This lack of
documentation can lead to problems after the system becomes
operational and needs maintenance.Joint application design (JAD) is
a group-based tool for collecting user requirements and creating
system designs. It is basically a group decision-making process and
can be computerized or done manually.Rapid application development
(RAD) is a systems development method that can combine JAD,
prototyping, and integrated CASE tools (described next) to rapidly
produce a high-quality system.Computer-aided software engineering
(CASE) is a development approach that uses specialized tools to
automate many of the tasks in the SDLC. (ICASE integrated CASE
tools)Object-oriented development is based on a fundamentally
different view of computer systems than that found in traditional
SDLC development approaches. Traditional approaches provide
specific step-by-step instructions in the form of computer
programs, in which programmers must specify every procedural
detail.Object-Oriented Analysis and Design. The development process
for an objectoriented system begins with a feasibility study and
analysis of the existing system. Systems developers identify the
objects in the new systemthe fundamental elements in OO analysis
and design. Each object represents a tangible real-world entity,
such as a customer, bank account, student, or course. Objects have
properties. Objects also contain the operations that can be
performed on their properties.An information systems development
methodology (ISDM) can be defined as a collection of procedures,
techniques, tools, and documentation aids that help systems
developers in their efforts to implement a new information system.A
methodology is a set of practices and procedures, with supporting
templates and knowledge bases, that systematically organizes the
development process. Techniques and Tools Features in Each
Methodology. A technique is a way of doing a particular activity in
the information systems development process, and any particular
methodology may recommend techniques to carry out many of these
activities. Techniques include holistic, data, process,
object-oriented, project management, organizational, and
people.Each technique may involve the use of one or more tools that
represent some of the artifacts used in information systems
development. Tools include groupware (e.g., GroupSystems), Web site
development (e.g., DreamWeaver), drawing (e.g., Microsoft Visio),
project management (e.g., Microsoft Project), and database
management (e.g., Microsoft Access).Component-Based Development and
Web Services

Object-oriented development, has its downside: business objects,
though they represent things in the real world, can become unwieldy
when they are combined and recombined in large-scale commercial
applications.What is needed, instead, are suites of business
objects that provide major chunks of application functionality that
can be snapped together to create complete business applications.
This approach is embodied in component-based development (CBD), the
upcoming evolutionary step beyond object-oriented development. CBD
uses preprogrammed components to develop applications. For the
purposes of independent deployment, a component needs to be a
binary unitIn a tightly coupled integration, a component needs to
know the name of the service it wants to call. In a loosely coupled
integration with a message broker, an application makes its request
by sending a message, in proper standard format, to the message
broker. Key Characteristics of Components in Component-Based
Development.The two main traits borrowed from the world of
object-oriented technology are encapsulation and data hiding.Now,
if the function has to be changed, only the program code that
defines the object must be changed, and the behavior of the data
comparison routine is updated immediately, a feature known as
encapsulation.Data hiding addresses a different problem. It places
data needed by a component objects functions within the component,
where it can be accessed only by specially designated functions in
the component itself.Component-Based Development of E-Commerce
ApplicationsThe efficient development of software reuse has become
a critical aspect in the overall IS strategies of many
organizations.WEB SERVICES IN SYSTEM DEVELOPMENTThe major
application of Web Services is systems integration.Service-oriented
architecture (SOA) is a good companion to Web Services. It has the
benefit of its capacity for rapid modification.Web Services are
self-contained, self-describing business and consumer modular
applications, delivered over the Internet, that users can select
and combine through almost any device (from personal computers to
mobile phones)Specifically, a Web Service fits the following three
criteria: (1) It is able to expose and describe itself to other
applications, allowing those applications to understand what the
service does. (2) It can be located by other applications via an
online directory, if the service has been registered in a proper
directory. (3) It can be invoked by the originating application by
using standard protocols.The Key Protocols. Web Services are based
on a family of key protocols (standards).These protocols are the
building blocks of the Web Services platforms. The major protocols
are: XML, SGML, XML, SOAP, WSDL, UDDI, Security protocols
(SAML).

CHAPTER 3: NETWORK COMPUTING: DISCOVERY, COMMUNICATION AND
COLLABORATION

Internet is a global network of computer networks. It links the
computing resources of businesses, government, and educational
institutions using a common computer communication protocol,
TCP/IP.The World Wide Webthe Webis the most widely used application
on the Internet.The Internet functions as the transport mechanism,
and the Web (WWW, or W3) is an application that uses those
transport functions.THE EVOLUTION OF COMMERCIAL APPLICATIONS ON THE
INTERNET. With the commercialization of the Internet in the early
1990s, we have seen an explosion of commercial applications.These
applications evolve through four major phases: 1. presence, 2.
e-commerce, 3. collaboration4. integration

INTERNET APPLICATION CATEGORIES. The Internet supports
applications in the following major categories:1. Discovery2.
Communication3. CollaborationDiscovery involves browsing and
information retrieval. As shown in the opening case, it provides
customers the ability to view information in databases, download
it, and/or process it. Discovery is automated by software
agents.Communication. The Internet provides fast and inexpensive
communication channels that range from messages posted on online
bulletin boards to complex information exchanges among many
organizations. It also includes information transfer (among
computers and via wireline and wireless) and information
processing.

Collaboration. Due to improved communication, electronic
collaboration between individuals and/or groups and collaboration
between organizations are increasing rapidly. Several tools can be
used, ranging from screen sharing and teleconferencing to group
support systemsIn addition to the Internet and the Web there are a
few other major infrastructures of network computing: 1.
value-added networks (VANs) 2. intranets3. extranets.INTRANETS. An
intranet is a network designed to serve the internal informational
needs of a company. Intranets also support communication and
collaboration.Intranets can be implemented using different types of
local area network (LAN) technologies including wireless
LANsEXTRANETS. Another type of infrastructure that connects the
intranets of different organizations is an extranet. An extranet is
an infrastructure that allows secure communications among business
partners over the Internet.Internet Support Applications1.
DISCOVERY Discovery is done by browsing and searching data sources
on the Web. Information can be either static, meaning staying
basically unchanged, or dynamic.Software agents are computer
programs that carry out a set of routine computer tasks on behalf
of the user and in so doing employ some sort of knowledge of the
users goals.SEARCH ENGINES, DIRECTORIES, SOFTWARE, AND INTELLIGENT
AGENTS.Search engines and directories are two fundamentally
different types of search facilities available on the Web. A search
engine (e.g., Altavista, Google) maintains an index of hundreds of
millions of Web pages and uses that index to find pages that match
a set of user-specified keywords. Such indexes are created and
updated by software robots called softbots. A directory (e.g.,
Yahoo, About.com), on the other hand, is a hierarchically organized
collection of links to Web pages. Directories are compiled
manually, unlike indexes, which are generated by computers.Here we
present only a few examples of Internet-based software agents,
which appear under names such as wizards, softbots, and knowbots.
Three major types of agents available for help in browsing and
searching are Web-browsing-assisting agents, FAQ agents, and
indexing agents.Web-Browsing-Assisting Agents. Some agents can
facilitate browsing by offering the user a tour of the Internet.
Known as tour guides, they work while the user browses.
(NetCaptor).Frequently Asked Questions (FAQ) Agents. FAQ agents
guide people to the answers to frequently asked questions.
(AskJeeves)Search and Indexing Agents. Another type of discovery
agent on the Internet traverses the Web and performs tasks such as
information retrieval and discovery, validating links, and
generating statistics. Such search agents are called Web robots,
spiders, and wanderers.Indexing agents can carry out a massive
autonomous search of the Web on behalf of a user or, more commonly,
of a search engine like Google, HotBot, or Altavista.Metasearch
engines integrate the findings of the various search engines to
answer queries posted by the users.Internet-Based Web MiningThe
term data mining refers to sophisticated analysis techniques for
sifting through large amounts of information. Data mining permits
new patterns and relationships to be discovered through the use of
software that can do much of the mining process. Other Discovery
Aids: Webopedia.com., What Is?, eBizSearch, High Beam,
Howstuffworks.com, Findarticles.com.To get the most out of search
engines, you may use add-on toolbars and special software. Some are
attached to the popular search engines, others are independent.More
useful tool is automatic translation of Web pages. Such translation
is available to and from all major languages, and its quality is
improving with time. We distinguish between real-time translation,
which is offered by browsers, and delayed translation, which is
offered by many others.A portal is a Web-based personalized gateway
to information and knowledge in network computing. It attempts to
address information overload through an intranet-based environment
to search and access relevant information from disparate IT systems
and the Internet, using advanced search and indexing techniquesAn
information portal is a single point of access through a Web
browser to critical business information located inside and outside
of an organization, and it can be personalized for each user. One
way to distinguish among portals is to look at their content, which
can vary from narrow to broad, and their community or audience,
which can also vary.We distinguish seven types of portals,
described below.1. Commercial (public) portals offer content for
diverse communities and are the most popular portals on the
Internet. Although they offer customization of the user interface,
they are still intended for broad audiences and offer fairly
routine content, some in real time). Examples are yahoo.com,
lycos.com, and msn.com.2. Publishing portals are intended for
communities with specific interests. These portals involve
relatively little customization of content, but they provide
extensive online search in a specific area and some interactive
capabilities. Examples are techweb.com and zdnet.com.3. Personal
portals target specific filtered information for individuals. They
offer relatively narrow content but are typically much more
personalized, effectively having an audience of one.4. Affinity
portals support communities such as hobby groups or a political
party (Tedeschi, 2000). They offer a single point of entry to an
entire community of affiliated interests (e.g., espn.com).5. Mobile
portals are portals accessible from mobile devices. Although most
of the other portals mentioned here are PC-based, increasing
numbers of portals are accessible via mobile devices. One example
is i-mode from DoCoMo in Japan.6. Voice portals (also called
vortals) are Web portals with audio interfaces, which enables them
to be accessed by a standard or cell phone. Companies such as
tellme.com and bevocal.com offer the software for such services.
Voice portals use both speech recognition and text-to-speech
technologies.7. Corporate portals coordinate rich content within
relatively narrow corporate and partners communities. Kounadis
(2000) defines a corporate portal as a personalized, single point
of access through a Web browser to critical business information
located inside and outside of an organization. They are also known
as enterprise portals or enterprise information portals.CORPORATE
PORTALS. In contrast with publishing and commercial portals such as
Yahoo, which are gateways to general information on the Internet,
corporate portals provide single-point access to specific
enterprise information and applications available on the Internet,
intranets, and extranets.The following types of portals can be
found in organizations: A PORTAL FOR SUPPLIERS, A PORTAL FOR
CUSTOMERS, A PORTAL FOR EMPLOYEES, SUPERVISORS PORTALS.Several
other types of corporate portals also exist: business intelligence
portals, intranet portals and knowledge portals.

COMMUNICATIONCommunication is an interpersonal process of
sending and receiving symbols with messages attached to them.
Managers serve as nerve centers in the information-processing
networks called organizations, where they collect, distribute, and
process information continuously.On the Web we distinguish three
communication modes:1. People-to-people. This was the earliest mode
of network communication, when people used e-mail and newsgroups.
They also discovered information on bulletin boards and
communicated there.2. People-to-machine. This was the next step,
when people conducted discovery on the Web, searching and finding
information.3. People and machine-to-machine. This mode occurs when
applications need to talk to applications, either in complete
automation or in automation but including people.Factors
Determining the Uses of Information Technologies for
Communication

Participants. The number of people sending and receiving
information can range from two to many thousands. Nature of sources
and destinations. Sources and destinations of information can
include people, databases, sensors, and so on. Media. Communication
can involve one or several IT-supported media, such as text, voice,
graphics, video, pictures, and animation. Place (location). The
sender(s) and receiver(s) can be in the same room (face-to-face) or
at different locations. Time. Messages can be sent at a certain
time and received almost simultaneously. Such synchronous
(real-time) communication is provided by telephones, instant
messaging online, teleconferencing, and face-to-face meetings.
Asynchronous communication, on the other hand, refers to
communication in which the receiver gets an answer sometime after a
request was sent. E-mail and electronic bulletin boards are
examples.

A TIME/PLACE FRAMEWORK. The last two factors in the preceding
listplace and timewere used by DeSanctis and Gallupe (1987) to
create a framework for classifying IT communication and
collaboration support technologies. According to this framework, IT
communication can be divided into four cells:1.
Same-time/same-place. In this setting, participants meet
face-to-face in one place and at the same time. An example is
communication in a meeting room, which can be electronically
supported by group support systems.2. Same-time/different-place.
This setting refers to a meeting whose participants are in
different places but communicate at the same time. A telephone
conference call, desktop videoconferencing, chat rooms, and instant
messaging are examples of such situations.3.
Different-time/same-place. This setting can materialize when people
work in shifts. The first shift leaves electronic or voice messages
for the second shift.4. Different-time/different-place. In this
setting, participants are in different places, and sending and/or
receiving messages at different times (e.g., e-mail). This setting
is known as virtual meetingsEffective personalized customer contact
is becoming an important aspect of customer support through the
Web. Such service is provided through Web-based call centers. There
are at least four categories of capabilities employed by Web-based
call centerse-mail, interactive text chat, callbacks, and
simultaneous voice and Web sessions.Electronic chat refers to an
arrangement whereby participants exchange messages in real time. A
chat room is a virtual meeting place where groups of regulars come
to gab.Two major types of chat programs exist: (1) Web-based chat
programs, which allow you to send messages to Net users using a Web
browser and visiting a Webchat site (e.g., chat.yahoo.com), and (2)
an e-mail-based (text only) program called Internet Relay Chat
(IRC).Voice communication can now be done on the Internet using a
microphone and a sound card (see protocols. com/pbook/VOIP). You
can even talk long distance on the Internet without paying the
normal long distance telephone charges. This is known as Internet
telephony.Voice and data can work together to create useful
applications. Voice mail, a well-known computerized system for
storing, forwarding, and routing telephone messages, is one such
application.The Internet offers an opportunity for individuals to
do personal publishing using a technology known as Weblogging, or
blogging. A blog is a personal Web site, open to the public, in
which the owner expresses his or her feelings or
opinions.COLLABORATIONCollaboration refers to mutual efforts by two
or more individuals who perform activities in order to accomplish
certain tasks.The term workgroup refers to two or more individuals
who act together to perform some task. The group can be permanent
or temporary. It can be in one location (face-to-face meetings) or
in several. If group members are in different locations we say we
have a virtual group (team), and they conduct virtual meetings
(they meet electronically).Several approaches have been developed
to attempt to solve the problems inherent in group work. Two
representative manual methods are the nominal group technique and
the Delphi method.Much of the work in transnational corporations,
and increasingly even in domestic firms, is performed by virtual
teamsteams whose members are spread across countries and
continents. Virtual teams help employers recruit qualified
employees from a larger talent pool dispersed across multiple
geographic locations and allow companies to minimize travel and
relocation expenses.Virtual collaboration (or e-collaboration)
refers to the use of digital technologies that enable organizations
or individuals to collaboratively plan,
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