RAID? (Redundant Array of Independent Disks)
The basic idea behind RAID is to combine multiple small, inexpensive disk drives into an array which yields performance exceeding that of one large and expensive drive. This array of drives will appear to the computer as a single logical storage unit or drive. 

RAID is a method in which information is spread across several disks, using techniques such as disk striping (RAID Level 0) and disk mirroring (RAID level 1) to achieve redundancy, lower latency and/or higher bandwidth for reading and/or writing to disks, and maximize recoverability from hard-disk crashes. 

The underlying concept in RAID is that data may be distributed across each drive in the array in a consistent manner. To do this, the data much first be broken into consistently-sized "chunks" (often 32K or 64K in size, although different sizes can be used). Each chunk is then written to each drive in turn. When the data is to be read, the process is reversed, giving the illusion that multiple drives are actually one large drive. 

Who Should Use RAID?

Those of you who need to keep large quantities of data on hand (such as an average administrator) would benefit by using RAID technology. Primary reasons to use RAID include: 

· enhanced speed 

· increased storage capacity 

· greater efficiency in recovering from a disk failure 

RAID: Hardware vs. Software

There are two possible approaches to RAID: Hardware RAID and Software RAID. 

Hardware RAID

The hardware-based system manages the RAID subsystem independently from the host and presents to the host only a single disk per RAID array. 

An example of a hardware RAID device would be one that connects to a SCSI controller and presents the RAID arrays as a single SCSI drive. An external RAID system moves all RAID handling "intelligence" into a controller located in the external disk subsystem. The whole subsystem is connected to the host via a normal SCSI controller and appears to the host as a single disk. 

RAID controllers also come in the form of cards that act like a SCSI controller to the operating system, but handle all of the actual drive communications themselves. In these cases, you plug the drives into the RAID controller just like you would a SCSI controller, but then you add them to the RAID controller's configuration, and the operating system never knows the difference. 

Software RAID

Software RAID implements the various RAID levels in the kernel disk (block device) code. It also offers the cheapest possible solution: Expensive disk controller cards or hot-swap chassis [1] are not required, and software RAID works with cheaper IDE disks as well as SCSI disks. With today's fast CPUs, software RAID performance can excel against hardware RAID. 

The MD driver in the Linux kernel is an example of a RAID solution that is completely hardware independent. The performance of a software-based array is dependent on the server CPU performance and load. 

Some Features of RAID

For those interested in learning more about what software RAID has to offer, here is a brief list of few of those features: 

· Threaded rebuild process 

· Fully kernel-based configuration 

· Portability of arrays between Linux machines without reconstruction 

· Backgrounded array reconstruction using idle system resources 

· Hot-swappable drive support 

· Automatic CPU detection to take advantage of certain CPU optimizations 

Levels and linear support

RAID also offers levels 0, 1, 4, 5, and linear support. These RAID types act as follows: 

· Level 0 -- RAID level 0, often called "striping," is a performance- oriented striped data mapping technique. That means the data being written to the array is broken down into strips and written across the member disks of the array. This allows high I/O performance at low inherent cost but provides no redundancy. Storage capacity of the array is equal to the total capacity of the member disks. 

· Level 1 -- RAID level 1, or "mirroring," has been used longer than any other form of RAID. Level 1 provides redundancy by writing identical data to each member disk of the array, leaving a "mirrored" copy on each disk. Mirroring remains popular due to its simplicity and high level of data availability. Level 1 operates with two or more disks that may use parallel access for high data-transfer rates when reading, but more commonly operate independently to provide high I/O transaction rates. Level 1 provides very good data reliability and improves performance for read-intensive applications but at a relatively high cost[2]. Array capacity is equal to the capacity of one member disk. 

· Level 4 -- Level 4 uses parity[3] concentrated on a single disk drive to protect data. It's better suited to transaction I/O rather than large file transfers. Because the dedicated parity disk represents an inherent bottleneck, level 4 is seldom used without accompanying technologies such as write-back caching. Although RAID level 4 is an option in some RAID partitioning schemes, it is not an option allowed in Red Hat Linux RAID installations[4]. Array capacity is equal to the capacity of member disks, minus capacity of one member disk. 

· Level 5 -- The most common type of RAID. By distributing parity across some or all of an array's member disk drives, RAID level 5 eliminates the write bottleneck inherent in level 4. The only bottleneck is the parity calculation process. With modern CPUs and software RAID, that isn't a very big bottleneck. As with level 4, the result is asymmetrical performance, with reads substantially outperforming writes. Level 5 is often used with write-back caching to reduce the asymmetry. Array capacity is equal to the capacity of member disks, minus capacity of one member disk. 

· Linear RAID -- Linear RAID is a simple grouping of drives to create a larger virtual drive. In linear RAID, the chunks are allocated sequentially from one member drive, going to the next drive only when the first is completely filled. This grouping provides no performance benefit, as it is unlikely that any I/O operations will be split between member drives. Linear RAID also offers no redundancy, and in fact decreases reliability -- if any one member drive fails, the entire array cannot be used. The capacity is total of all member disks. 

Mirrroring
Mirroring is a technology used by many corporations and home users to back up data without interruption. When a mirror exists, it simply means that diskB replicates diskA. Or, perhaps diskC+D replicates diskA+B. Regardless of the disk configuration, the important aspect is that information on one disk or partition is being replicated. Later, that information could be more easily restored, backed up without causing service or access interruption, and even be physically stored in a data safe.

Maintaining identical copies of data on one or more disks. Typically, mirroring is performed on duplicate hard disks at the operating system level, so that if one of the disks becomes unavailable, the other disk can continue to service requests without interruptions. For example, you can mirror a datafile so that Oracle writes the same information to two different disk drives. The operation of breaking a mirror splits off the copy and makes a backup, while resilvering a mirror rejoins the split copy.

When mirroring files, Oracle writes once while the operating system writes to multiple disks; when multiplexing files, Oracle writes the same data to multiple files.

A computer cluster is a group of linked computers, working together closely thus in many respects forming a single computer. The components of a cluster are commonly, but not always, connected to each other through fast local area networks. Clusters are usually deployed to improve performance and/or availability over that of a single computer, while typically being much more cost-effective than single computers of comparable speed or availability.[1]
High-availability (HA) clusters
High-availability clusters (also known as Failover Clusters) are implemented primarily for the purpose of improving the availability of services that the cluster provides. They operate by having redundant nodes, which are then used to provide service when system components fail. The most common size for an HA cluster is two nodes, which is the minimum requirement to provide redundancy. HA cluster implementations attempt to use redundancy of cluster components to eliminate single points of failure.

There are commercial implementations of High-Availability clusters for many operating systems. One such implementation is the Gridlock platform from http://www.obsidiandynamics.com. The Linux-HA project is one commonly used free software HA package for the Linux operating system.

Features of E-commerce

Nowadays E-Commerce is the buzz word. Although it is omnipresent but we never realize its importance primarily because it is known by different names. People do site promotion, SEO, affiliate marketing, and many other things but the goal is same i.e. to get clients and sell the products or services of the company. 'E' is just a medium to transact online. I will be listing some peculiar features of e-commerce which makes it considerably appreciable.

Ubiquity - In traditional commerce, a marketplace is a physical place we visit in order to transact. For example, television and radio are typically directed to motivating the customer to go someplace to make a purchase. E-commerce is ubiquitous, meaning that it is available just about everywhere at all times. It liberates the market from being restricted to a physical space and makes it possible to shop from your desktop. The result is called a market space. From consumer point of view, ubiquity reduces transaction costs - the cost of participating in a market. To transact, it is no longer necessary that you spend time and money traveling to a market. At a broader level, the ubiquity of e-commerce lowers the cognitive energy required to complete a task.

Global Reach - E-commerce technology permits commercial transactions to cross cultural and national boundaries far more conveniently and effectively as compared to traditional commerce. As a result, the potential market size for e-commerce merchants is roughly equal to the size of world's online population.

Universal Standards - One strikingly unusual feature of e-commerce technologies is that the technical standards of the Internet and therefore the technical standards for conducting e-commerce are universal standards i.e. they are shared by all the nations around the world.

Interactivity - Unlike any of the commercial technologies of the twentieth century, with the possible exception of the telephone, e-commerce technologies are interactive, meaning they allow for two-way communication between merchants and consumer.

Information Density and Richness - The Internet vastly increase information density. It is the total amount and quality of information available to all market participants, consumers and merchants. E-commerce technologies reduce information collection, storage, communication and processing costs. At the same time, these technologies increase greatly the accuracy and timeliness of information, making information more useful and important than ever. As a result, information becomes plentiful, cheaper and of higher quality. Information richness refers to the complexity and content of a message.

Personalization - E-commerce technologies permit personalization. Merchants can target their marketing messages to specific individuals by adjusting the message to a person's name, interests and past purchases. The technology also permits customization. Merchants can change the product or service based on user's preferences or prior behavior.

E-commerce technologies make it possible for merchants to know much more about consumers and use this information more effectively than ever before. Online merchants can use this information to develop new information asymmetries, enhance their ability to brand products, charge premium prices for high quality service and segment the market into an endless number of subgroups, each receiving a different price.

	I simply love the web. According to me, it's the most happening place in the world and the best place to interact and gain knowledge. My strong attraction towards site analysis from users as well as search engines perspective made me to pursue the career in Internet Marketing. I started as SEO but now I work as an Internet Marketing Specialist.


Water Fall Model

The waterfall model is a sequential software development process, in which progress is seen as flowing steadily downwards (like a waterfall) through the phases of Conception, Initiation, Analysis, Design, Construction, Testing and Maintenance.





The unmodified "waterfall model". Progress flows from the top to the bottom, like a waterfall.

The waterfall development model originates in the manufacturing and construction industries; highly structured physical environments in which after-the-fact changes are prohibitively costly, if not impossible. Since no formal software development methodologies existed at the time, this hardware-oriented model was simply adapted for software development.

The first formal description of the waterfall model is often cited as a 1970 article by Winston W. Royce,[1] though Royce did not use the term "waterfall" in this article. Royce presented this model as an example of a flawed, non-working model (Royce 1970). This, in fact, is how the term is generally used in writing about software development—to describe a critical view of a commonly used software practice.[2]
[edit] Model
In Royce's original waterfall model, the following phases are followed in order:

1. Requirements specification 

2. Design 

3. Construction (AKA implementation or coding) 

4. Integration 

5. Testing and debugging (AKA Validation) 

6. Installation 

7. Maintenance 

The waterfall model proceeds from one phase to the next in a sequential manner. For example, one first completes requirements specification, which after sign-off are considered "set in stone." When requirements are completed, one proceeds to design. The software in question is designed and a blueprint is drawn for implementers (coders) to follow—this design should be a plan for implementing the requirements given. When the design is complete, an implementation of that design is made by coders. Towards the later stages of this implementation phase, separate software components produced are combined to introduce new functionality and reduced risk through the removal of errors.

Thus the waterfall model maintains that one should move to a phase only when its preceding phase is completed and perfected. However, there are various modified waterfall models (including Royce's final model) that may include slight or major variations upon this process.

Spiral Model - A New Approach Towards Software Development

The Waterfall model is the most simple and widely accepted/followed software development model, but like any other system, Waterfall model does have its own pros and cons. Spiral Model for software development was designed in order to overcome the disadvantages of the Waterfall Model.



Enlarge Image

In last article we discussed about "Waterfall Model", which is one of the oldest and most simple model designed and followed during software development process. But "Waterfall Model" has its own disadvantages such as there is no fair division of phases in the life cycle, not all the errors/problems related to a phase are resolved during the same phase, instead all those problems related to one phase are carried out in the next phase and are needed to be resolved in the next phase, this takes much of time of the next phase to solve them. The risk factor is the most important part, which affects the success rate of the software developed by following "The Waterfall Model".

In order to overcome the cons of "The Waterfall Model", it was necessary to develop a new Software Development Model, which could help in ensuring the success of software project. One such model was developed which incorporated the common methodologies followed in "The Waterfall Model", but it also eliminated almost every possible/known risk factors from it. This model is referred as "The Spiral Model" or "Boehm’s Model".

There are four phases in the "Spiral Model" which are: Planning, Evaluation, Risk Analysis and Engineering. These four phases are iteratively followed one after other in order to eliminate all the problems, which were faced in "The Waterfall Model". Iterating the phases helps in understating the problems associated with a phase and dealing with those problems when the same phase is repeated next time, planning and developing strategies to be followed while iterating through the phases. The phases in "Spiral Model" are:

Plan: In this phase, the objectives, alternatives and constraints of the project are determined and are documented. The objectives and other specifications are fixed in order to decide which strategies/approaches to follow during the project life cycle.

Risk Analysis: This phase is the most important part of "Spiral Model". In this phase all possible (and available) alternatives, which can help in developing a cost effective project are analyzed and strategies are decided to use them. This phase has been added specially in order to identify and resolve all the possible risks in the project development. If risks indicate any kind of uncertainty in requirements, prototyping may be used to proceed with the available data and find out possible solution in order to deal with the potential changes in the requirements.

Engineering: In this phase, the actual development of the project is carried out. The output of this phase is passed through all the phases iteratively in order to obtain improvements in the same.

Customer Evaluation: In this phase, developed product is passed on to the customer in order to receive customer’s comments and suggestions which can help in identifying and resolving potential problems/errors in the software developed. This phase is very much similar to TESTING phase.

The process progresses in spiral sense to indicate iterative path followed, progressively more complete software is built as we go on iterating through all four phases. The first iteration in this model is considered to be most important, as in the first iteration almost all possible risk factors, constraints, requirements are identified and in the next iterations all known strategies are used to bring up a complete software system. The radical dimensions indicate evolution of the product towards a complete system.

However, as every system has its own pros and cons, "The Spiral Model" does have its pros and cons too. As this model is developed to overcome the disadvantages of the "Waterfall Model", to follow "Spiral Model", highly skilled people in the area of planning, risk analysis and mitigation, development, customer relation etc. are required. This along with the fact that the process needs to be iterated more than once demands more time and is somehow expensive task. 

Structured analysis





Example of a Structured Analysis approach.[1]
Structured Analysis (SA) in software engineering and its allied technique, Structured Design (SD), are methods for analyzing and converting business requirements into specifications and ultimately, computer programs, hardware configurations and related manual procedures.

Structured analysis and design techniques are fundamental tools of systems analysis
Objectives of structured analysis- Structured Analysis consists of interpreting the system concept (or real world) into data and control terminology, that is into data flow diagrams. The flow of data and control from bubble to data store to bubble can be very hard to track and the number of bubbles can get to be extremely large. One approach is to first define events from the outside world that require the system to react, then assign a bubble to that event, bubbles that need to interact are then connected until the system is defined. This can be rather overwhelming and so the bubbles are usually grouped into higher level bubbles. Data Dictionaries are needed to describe the data and command flows and a process specification is needed to capture the transaction/transformation information.[3]
SA and SD were accompanied by notational methods including structure charts, data flow diagrams and data model diagrams, of which there were many variations, including those developed by Tom DeMarco, Ken Orr, Larry Constantine, Vaughn Frick, Ed Yourdon, Steven Ward, Peter Chen, and others.

These techniques were combined in various published System Development Methodologies, including Structured Systems Analysis and Design Method, Profitable Information by Design (PRIDE), Nastec Structured Analysis & Design, SDM/70 and the Spectrum Structured system development methodology.
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History
Structured analysis is part of a series of structured methods, that "represent a collection of analysis, design, and programming techniques that were developed in response to the problems facing the software world from the 1960s to the 1980s. In this timeframe most commercial programming was done in Cobol and Fortran, then C and BASIC. There was little guidance on “good” design and programming techniques, and there were no standard techniques for documenting requirements and designs. Systems where getting larger and more complex, and the information system development became harder and harder to do so".[4] As a way to help manage large and complex software.

Since the end 1960 multiple Structured Methods emerged:[4]
· Structured programming in circa 1967 with Edsger Dijkstra. 

· Structured Design around 1975 with Larry Constantine, Ed Yourdon and Wayne Stevens. 

· Jackson Structured Programming in circa 1975 developed by Michael A. Jackson 

· Structured Analysis in circa 1978 with Tom DeMarco, Yourdon, Gane & Sarson, McMenamin & Palmer. 

· Structured Analysis and Design Technique (SADT) developed by Douglas T. Ross 

· Yourdon Structured Method developed by Edward Yourdon. 

· Structured Analysis and System Specification published in 1979 by Tom DeMarco. 

· Structured Systems Analysis and Design Method (SSADM) first presented in 1983 developed by the UK Office of Government Commerce. 

· IDEF0 based on SADT, developed by Douglas T. Ross in 1985.[5] 

· Information Engineering in circa 1990 with James Martin. 

According to Hay (1999) "information engineering was a logical extension of the structured techniques that were developed during the 1970’s. Structured programming led to structured design, which in turn led to structured systems analysis. These techniques were characterized by their use of diagrams: structure charts for structured design, and data flow diagrams for structured analysis, both to aid in communication between users and developers, and to improve the analyst’s and the designer’s discipline. During the 1980’s, tools began to appear which both automated the drawing of the diagrams, and kept track of the things drawn in a data dictionary".[6] After the example of computer-aided design and computer-aided manufacturing (CAD/CAM), the use of these tools was named Computer-aided software engineering (CASE).

Structured analysis topics
Single abstraction mechanism




Image:Structured Analysis example.[7]
Structured analysis typically creates a hierarchy employing a single abstraction mechanism. The structured analysis method can employ IDEF (see figure), is process driven, and starts with a purpose and a viewpoint. This method identifies the overall function and iteratively divides functions into smaller functions, preserving inputs, outputs, controls, and mechanisms necessary to optimize processes. Also known as a functional decomposition approach, it focuses on cohesion within functions and coupling between functions leading to structured data.[7]
The functional decomposition of the structured method describes the process without delineating system behavior and dictates system structure in the form of required functions. The method identifies inputs and outputs as related to the activities. One reason for the popularity of structured analysis is its intuitive ability to communicate high-level processes and concepts, whether single system or enterprise levels. Discovering how objects might support functions for commercially prevalent object-oriented development is unclear. In contrast to IDEF, the UML is interface driven with multiple abstraction mechanisms useful in describing service-oriented architectures (SOAs).[7]
Approach
Structured Analysis views a system from the perspective of the data flowing through it. The function of the system is described by processes that transform the data flows. Structured analysis takes advantage of information hiding through successive decomposition (or top down) analysis. This allows attention to be focused on pertinent details and avoids confusion from looking at irrelevant details. As the level of detail increases, the breadth of information is reduced. The result of structured analysis is a set of related graphical diagrams, process descriptions, and data definitions. They describe the transformations that need to take place and the data required to meet a system's functional requirements.[8]




The structured analyse approach develops perspectives on both process objects and data objects.[8]
De Marco's approach[9] consists of the following objects (see figure)[8]:

· Context diagram 

· dataflow diagram, 

· process specifications, and 

· a data dictionary, 

Hereby the Data flow diagrams (DFDs) are directed graphs. The arcs represent data, and the nodes (circles or bubbles) represent processes that transform the data. A process can be further decomposed to a more detailed DFD which shows the subprocesses and data flows within it. The subprocesses can in turn be decomposed further with another set of DFDs until their functions can be easily understood. Functional primitives are processes which do not need to be decomposed further. Functional primitives are described by a process specification (or mini-spec). The process specification can consist of pseudo-code, flowcharts, or structured English. The DFDs model the structure of the system as a network of interconnected processes composed of functional primitives. The data dictionary is a set of entries (definitions) of data flows, data elements, files. and data bases. The data dictionary enmes are partitioned in a topdown manner. They can be referenced in other data dictionary entries and in data flow diagrams.[8]
Context diagram




Example of a System context diagram.[10].

Context diagrams are diagrams that represent the actors outside a system that could interact with that system.[11] This diagram is the highest level view of a system, similar to Block Diagram, showing a, possibly software-based, system as a whole and its inputs and outputs from/to external factors.

This type of diagram according to Kossiakoff (2003) usually "pictures the system at the center, with no details of its interior structure, surrounded by all its interacting systems, environment and activities. The objective of a system context diagram is to focus attention on external factors and events that should be considered in developing a complete set of system requirements and constraints".[11] System context diagram are related to Data Flow Diagram, and show the interactions between a system and other actors with which the system is designed to face. System context diagrams can be helpful in understanding the context in which the system will be part of software engineering.

Data dictionary




Entity relationship diagram, essential for the design of database tables, extracts, and metadata.[12]
A data dictionary or database dictionary is a file that defines the basic organization of a database.[12] A database dictionary contains a list of all files in the database, the number of records in each file, and the names and types of each data field. Most database management systems keep the data dictionary hidden from users to prevent them from accidentally destroying its contents. Data dictionaries do not contain any actual data from the database, only bookkeeping information for managing it. Without a data dictionary, however, a database management system cannot access data from the database.[12]
Database users and application developers can benefit from an authoritative data dictionary document that catalogs the organization, contents, and conventions of one or more databases.[13] This typically includes the names and descriptions of various tables and fields in each database, plus additional details, like the type and length of each data element. There is no universal standard as to the level of detail in such a document, but it is primarily a distillation of metadata about database structure, not the data itself. A data dictionary document also may include further information describing how data elements are encoded. One of the advantages of well-designed data dictionary documentation is that it helps to establish consistency throughout a complex database, or across a large collection of federated databases.[14]
Data Flow Diagrams




Data Flow Diagram example.[15]
A Data Flow Diagram (DFD) is a graphical representation of the "flow" of data through an information system. It differs from the system flowchart as it shows the flow of data through processes instead of hardware. Data flow diagrams were invented by Larry Constantine, developer of structured design, based on Martin and Estrin's "data flow graph" model of computation.[16]
It is common practice to draw a System Context Diagram first which shows the interaction between the system and outside entities. The DFD is designed to show how a system is divided into smaller portions and to highlight the flow of data between those parts. This context-level Data flow diagram is then "exploded" to show more detail of the system being modeled.

Data flow diagrams (DFDs) are one of the three essential perspectives of Structured Systems Analysis and Design Method (SSADM). The sponsor of a project and the end users will need to be briefed and consulted throughout all stages of a system's evolution. With a dataflow diagram, users are able to visualize how the system will operate, what the system will accomplish, and how the system will be implemented. The old system's dataflow diagrams can be drawn up and compared with the new system's dataflow diagrams to draw comparisons to implement a more efficient system. Dataflow diagrams can be used to provide the end user with a physical idea of where the data they input ultimately has an effect upon the structure of the whole system from order to dispatch to recook. How any system is developed can be determined through a dataflow diagram.
Structure Chart




A Configuration System Structure Chart.[17]
A Structure Chart (SC) is a chart, that shows the breakdown of the configuration system to the lowest manageable levels.[17] This chart is used in structured programming to arrange the program modules in a tree structure. Each module is represented by a box which contains the name of the modules. The tree structure visualizes the relationships between the modules.[18]
In structured analysis structure charts are used to specify the high-level design, or architecture, of a computer program. As a design tool, they aid the programmer in dividing and conquering a large software problem, that is, recursively breaking a problem down into parts that are small enough to be understood by a human brain. The process is called top-down design, or functional decomposition. Programmers use a structure chart to build a program in a manner similar to how an architect uses a blueprint to build a house. In the design stage, the chart is drawn and used as a way for the client and the various software designers to communicate. During the actual building of the program (implementation), the chart is continually referred to as the master-plan.[19].

Structured Design
Structured Design (SD) is concerned with the development of modules and the synthesis of these modules in a so called "module hierarchy". In order to design optimal module structure and interfaces two principles are crucial:

· Cohesion which is "concerned with the grouping of functionally related processes into a particular module", and 

· Coupling relates to "the flow of information, or parameters, passed between modules. Optimal coupling reduces the interfaces of modules, and the resulting complexity of the software".[8] 

Page-Jones (1980) has proposed an own approach, which consists of three main objects: structure charts, module specifications and a data dictionary[20]. The structure chart aims to "shows the module hierarchy or calling sequence relationship of modules. There is a module specification for each module shown on the structure chart. The module specifications can be composed of pseudo-code or a program design language. The data dictionary is like that of structured analysis. At this stage in the software development lifecycle, after analysis and design have been performed, it is possible to automatically generate data type declarations", and procedure or subroutine templates.

Structured query language
The structured query language (SQL) is a standardized language for querying information from a database. SQL was first introduced as a commercial database system in 1979 and has since been the favorite query language for database management systems running on minicomputers and mainframes. Increasingly, however, SQL is being supported by PC database systems because it supports distributed databases (see definition of distributed database). This enables several users on a computer network to access the same database simultaneously. Although there are different dialects of SQL, it is nevertheless the closest thing to a standard query language that currently exists.[12]
Criticisms
Problems with data flow diagrams have been:[3]
1. choosing bubbles appropriately, 

2. partitioning those bubbles in a meaningful and mutually agreed upon manner, 

3. the size of the documentation needed to understand the Data Flows, 

4. still strongly functional in nature and thus subject to frequent change, 

5. though “data” flow is emphasized, “data” modeling is not, so there is little understanding of just what the subject matter of the system is about, and 

6. not only is it hard for the customer to follow how the concept is mapped into these data flows and bubbles, it has also been very hard for the designers who must shift the DFD organization into an implementable format 

Systems design
Rapid Application Development (RAD)
Rapid Application Development (RAD) is a methodology in which a systems designer produces prototypes for an end-user. The end-user reviews the prototype, and offers feedback on its suitability. This process is repeated until the end-user is satisfied with the final system.

Joint Application Development (JAD)
JAD is a methodology which evolved from RAD, in which a systems designer consults with a group consisting of the following parties:

· Executive sponsor 

· Systems Designer 

· Managers of the system 

JAD involves a number of stages, in which the group collectively develop an agreed pattern for the design and implementation of the system.

Software development methodology (verb) approaches
Every software development methodology framework acts as a basis for applying specific approaches to develop and maintain software. There are a number of software development approaches that have been used since the origin of information technology. These software development approaches are:[1]
· Waterfall Approach : linear framework type. 

· Prototyping Approach : iterative framework type 

· Incremental Approach: combination of linear and iterative framework type 

· Spiral Approach : combination of linear and iterative framework type 

· Rapid Application Development (RAD) Approach: Iterative Framework Type 

· Extreme Programming Approach. 

· Project Management Institute 

Waterfall Approach
The Waterfall model is a sequential development approach, in which development is seen as flowing steadily downwards (like a waterfall) through the phases of requirements analysis, design, implementation, testing (validation), integration, and maintenance. The first formal description of the waterfall approach is often cited to be an article published by Winston W. Royce

HYPERLINK "http://en.wikipedia.org/wiki/Software_development_methodology" \l "cite_note-2"[3] in 1970 although Royce did not use the term "waterfall" in this article.

Basic principles of the waterfall approach are:[1]
· Project is divided into sequential phases, with some overlap and splashback acceptable between phases. 

· Emphasis is on planning, time schedules, target dates, budgets and implementation of an entire system at one time. 

· Tight control is maintained over the life of the project through the use of extensive written documentation, as well as through formal reviews and approval/signoff by the user and information technology management occurring at the end of most phases before beginning the next phase. 

Prototyping Approach
Software prototyping, is the development approach of activities during software development the creation of prototypes, i.e., incomplete versions of the software program being developed.

Basic principles of the Prototyping Approach are:[1]
· Not a standalone, complete development methodology approach, but rather an approach to handling selected portions of a larger, more traditional development methodology (i.e. Incremental, Spiral, or Rapid Application Development (RAD)) approaches. 

· Attempts to reduce inherent project risk by breaking a project into smaller segments and providing more ease-of-change during the development process. 

· User is involved throughout the development process, which increases the likelihood of user acceptance of the final implementation. 

· Small-scale mock-ups of the system are developed following an iterative modification process until the prototype evolves to meet the users’ requirements. 

· While most prototypes are developed with the expectation that they will be discarded, it is possible in some cases to evolve from prototype to working system. 

· A basic understanding of the fundamental business problem is necessary to avoid solving the wrong problem. 

Incremental Approach
Various methods are acceptable for combining linear and iterative systems development methodology approaches, with the primary objective of each being to reduce inherent project risk by breaking a project into smaller segments and providing more ease-of-change during the development process.

Basic principles of the incremental development approach are:[1]
· A series of mini-Waterfalls are performed, where all phases of the Waterfall development approach are completed for a small part of the systems, before proceeding to the next incremental, or 

· Overall requirements are defined before proceeding to evolutionary, mini-Waterfall development approaches of individual increments of the system, or 

· The initial software concept, requirements analysis, and design of architecture and system core are defined using the Waterfall approach, followed by iterative Prototyping approach, which culminates in installation of the final prototype (i.e., working system). 

Spiral Approach




The spiral model.

The spiral model approach is a software development process combining elements of both design and prototyping-in-stages, in an effort to combine advantages of top-down and bottom-up concepts. Basic principles:[1]
· Focus is on risk assessment and on minimizing project risk by breaking a project into smaller segments and providing more ease-of-change during the development process, as well as providing the opportunity to evaluate risks and weigh consideration of project continuation throughout the life cycle. 

· "Each cycle involves a progression through the same sequence of steps, for each portion of the product and for each of its levels of elaboration, from an overall concept-of-operation document down to the coding of each individual program."[4] 

· Each trip around the spiral approach traverses four basic quadrants: (1) determine objectives, alternatives, and constraints of the iteration; (2) Evaluate alternatives; Identify and resolve risks; (3) develop and verify deliverables from the iteration; and (4) plan the next iteration.[5] 

(The figure does not reflect this and is hence wrong.)

· Begin each cycle with an identification of stakeholders and their win conditions, and end each cycle with review and commitment.[6] 

Rapid Application Development (RAD) Approach
Rapid Application Development (RAD) is a software development methodology approach, which involves iterative development and the construction of prototypes. Rapid application development is a term originally used to describe a software development process introduced by James Martin in 1991.

Basic principles:[1]
· Key objective is for fast development and delivery of a high quality system at a relatively low investment cost. 

· Attempts to reduce inherent project risk by breaking a project into smaller segments and providing more ease-of-change during the development process. 

· Aims to produce high quality systems quickly, primarily through the use of iterative Prototyping (at any stage of development), active user involvement, and computerized development tools. These tools may include Graphical User Interface (GUI) builders, Computer Aided Software Engineering (CASE) tools, Database Management Systems (DBMS), fourth-generation programming languages, code generators, and object-oriented techniques. 

· Key emphasis is on fulfilling the business need, while technological or engineering excellence is of lesser importance. 

· Project control involves prioritizing development and defining delivery deadlines or “timeboxes”. If the project starts to slip, emphasis is on reducing requirements to fit the timebox, not in increasing the deadline. 

· Generally includes Joint Application Development (JAD), where users are intensely involved in system design, either through consensus building in structured workshops, or through electronically facilitated interaction. 

· Active user involvement is imperative. 

· Iteratively produces production software, as opposed to a throwaway prototype. 

· Produces documentation necessary to facilitate future development and maintenance. 

· Standard systems analysis and design techniques can be fitted into this framework. 

Other software development practices and techniques
Other methodology practices and techniques include:

· Object oriented development methodology approaches, such as Grady Booch's Object-oriented design (OOD), also known as object-oriented analysis and design (OOAD). The Booch model includes six diagrams: class, object, state transition, interaction, module, and process.[7] 

· Top-down programming: evolved in the 1970s by IBM researcher Harlan Mills (and Niklaus Wirth) in developed structured programming. 

· Unified Process (UP) is an iterative software development methodology framework, based on UML. UP organizes the development of software into four phases, each consisting of one or more executable iterations of the software at that stage of development: Inception, Elaboration, Construction, and Guidelines. There are a number of tools and products available designed to facilitate UP implementation. One of the more popular versions of UP is the Rational Unified Process (RUP). 

· Agile Software Development refers to a group of software development methodology approaches based on iterative development, where requirements and solutions evolve through collaboration between self-organizing cross-functional teams. The term was coined in the year 2001 when the Agile Manifesto was formulated. 

· Integrated Software Development refers to a deliverable based software development framework utilizing the three primary IT (project management, software development, software testing) life-cycles that can be leverage using multitude (iterative, waterfall, spiral, agile) software development approaches, where requirements and solutions evolve through collaboration between self-organizing cross-functional teams. 

Joint Application Design 
(JAD) is a process used in the prototyping life cycle area of the Dynamic Systems Development Method (DSDM) to collect business requirements while developing new information systems for a company. "The JAD process also includes approaches for enhancing user participation, expediting development, and improving the quality of specifications." It consists of a workshop where “knowledge workers and IT specialists meet, sometimes for several days, to define and review the business requirements for the system.[1]” The attendees include high level management officials who will ensure the product provides the needed reports and information at the end. This acts as “a management process which allows Corporate Information Services (IS) departments to work more effectively with users in a shorter time frame.[2]”

Through JAD workshops the knowledge workers and IT specialists are able to resolve any difficulties or differences between the two parties regarding the new information system. The workshop follows a detailed agenda in order to guarantee that all uncertainties between parties are covered and to help prevent any miscommunications. Miscommunications can carry far more serious repercussions if not addressed until later on in the process. (See below for Key Participants and Key Steps to an Effective JAD). In the end, this process will result in a new information system that is feasible and appealing to both the designers and end users.

"Although the JAD design is widely acclaimed, little is actually known about its effectiveness in practice." According to Journal of Systems and Software, a field study was done at three organizations using JAD practices to determine how JAD influenced system development outcomes. The results of the study suggest that organizations realized modest improvement in systems development outcomes by using the JAD method. JAD use was most effective in small, clearly focused projects and less effective in large complex projects.
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Origin
“Joint Application Design (JAD) was developed by Drake and Josh of IBM Raleigh and Tony Crawford of IBM Toronto in a workshop setting. Originally, JAD was designed to bring system developers and users of varying backgrounds and opinions together in a productive as well as creative environment. The meetings were a way of obtaining quality requirements and specifications. The structured approach provides a good alternative to traditional serial interviews by system analysts.

Key participants
Executive Sponsor: The executive who charters the project, the system owner. They must be high enough in the organization to be able to make decisions and provide the necessary strategy, planning, and direction.

Facilitator/Session Leader: Chairs the meeting and directs traffic by keeping the group on the meeting agenda. The facilitator is responsible for identifying those issues that can be solved as part of the meeting and those which need to be assigned at the end of the meeting for follow-up investigation and resolution. The facilitator serves the participants and does not contribute information to the meeting.

Scribe/Modeller/Recorder/Documentation Expert: Records and publish the proceedings of the meeting and does not contribute information to the meeting.

Observers: Generally members of the application development team assigned to the project. They are to sit behind the participants and are to silently observe the proceedings.

9 Key Steps
1. Identify project objectives and limitations It is vital to have clear objectives for the workshop and for the project as a whole. The pre-workshop activities, the planning and scoping, set the expectations of the workshop sponsors and participants. Scoping identifies the business functions that are within the scope of the project. It also tries to assess both the project design and implementation complexity. The political sensitivity of the project should be assessed. Has this been tried in the past? How many false starts were there? How many implementation failures were there? Sizing is important. For best results, systems projects should be sized so that a complete design - right down to screens and menus - can be designed in 8 to 10 workshop days. 

2. Identify critical success factors It is important to identify the critical success factors for both the development project and the business function being studied. How will we know that the planned changes have been effective? How will success be measured? Planning for outcomes assessment helps us judge the effectiveness and the quality of the implemented system over its entire operational life. 

3. Define project deliverables In general, the deliverables from a workshop are documentation and a design. It is important to define the form and level of detail of the workshop documentation. What types of diagrams will be provided? What type or form of narrative will be supplied? It is a good idea to start using a CASE tool for diagramming support right from the start. Most of the available tools have good to great diagramming capabilities but their narrative support is generally weak. The narrative is best produced with your standard word processing software. 

4. Define the schedule of workshop activities Workshops vary in length from one to five days. The initial workshop for a project should not be less than three days. It takes the participants most of the first day to get comfortable with their roles, with each other, and with the environment. The second day is spent learning to understand each other and developing a common language with which to communicate issues and concerns. By the third day, everyone is working together on the problem and real productivity is achieved. After the initial workshop, the team-building has been done. Shorter workshops can be scheduled for subsequent phases of the project, for instance, to verify a prototype. However, it will take the participants from one to three hours to re-establish the team psychology of the initial workshop. 

5. Select the participants These are the business users, the IS professionals, and the outside experts that will be needed for a successful workshop. These are the true "back bones" of the meeting who will drive the changes. 

6. Prepare the workshop material Before the workshop, the project manager and the facilitator perform an analysis and build a preliminary design or straw man to focus the workshop. The workshop material consists of documentation, worksheets, diagrams, and even props that will help the participants understand the business function under investigation. 

7. Organize workshop activities and exercises The facilitator must design workshop exercises and activities to provide interim deliverables that build towards the final output of the workshop. The pre-workshop activities help design those workshop exercises. For example, for a Business Area Analysis, what's in it? A decomposition diagram? A high-level entity-relationship diagram? A normalized data model? A state transition diagram? A dependency diagram? All of the above? None of the above? It is important to define the level of technical diagramming that is appropriate to the environment. The most important thing about a diagram is that it must be understood by the users. Once the diagram choice is made, the facilitator designs exercises into the workshop agenda to get the group to develop those diagrams. A workshop combines exercises that are serially oriented to build on one another, and parallel exercises, with each sub-team working on a piece of the problem or working on the same thing for a different functional area. High-intensity exercises led by the facilitator energize the group and direct it towards a specific goal. Low-intensity exercises allow for detailed discussions before decisions. The discussions can involve the total group or teams can work out the issues and present a limited number of suggestions for the whole group to consider. To integrate the participants, the facilitator can match people with similar expertise from different departments. To help participants learn from each other, he can mix the expertise. It's up to the facilitator to mix and match the sub-team members to accomplish the organizational, cultural, and political objectives of the workshop. A workshop operates on both the technical level and the political level. It is the facilitator's job to build consensus and communications, to force issues out early in the process. There is no need to worry about the technical implementation of a system if the underlying business issues cannot be resolved. 

8. Prepare, inform, educate the workshop participants All of the participants in the workshop must be made aware of the objectives and limitations of the project and the expected deliverables of the workshop. Briefing of participants should take place 1 to 5 days before the workshop. This briefing may be teleconferenced if participants are widely dispersed. The briefing document might be called the Familiarization Guide, Briefing Guide, Project Scope Definition, or the Management Definition Guide - or anything else that seems appropriate. It is a document of eight to twelve pages, and it provides a clear definition of the scope of the project for the participants. The briefing itself lasts two to four hours. It provides the psychological preparation everyone needs to move forward into the workshop. 

9. Coordinate workshop logistics Workshops should be held off-site to avoid interruptions. Projectors, screens, PCs, tables, markers, masking tape, Post-It notes, and lots of other props should be prepared. What specific facilities and props are needed is up to the facilitator. They can vary from simple flip charts to electronic white boards. In any case, the layout of the room must promote the communication and interaction of the participants. 

Advantages
· JAD decreases time and costs associated with requirements elicitation process. During 2-4 weeks information not only is collected, but requirements, agreed upon by various system users, are identified. Experience with JAD allows companies to customize their systems analysis process into even more dynamic one like Helix, a methodology for mission-critical work. 

· JAD sessions help bring experts together giving them a chance to share their views, understand views of others, and develop the sense of project ownership. 

· The techniques of JAD implementation are well known, as it is "the first accelerated design technique available on the market and probably best known", and can easily be applied by any organization. 

· Easy integration of CASE tools into JAD workshops improves session productivity and provides systems analysts with discussed and ready to use models. 

Challenges
1. "Do your homework". Without multifaceted preparation for a JAD session, valuable time of professionals can be wasted easily. The wrong problem can be addressed, the wrong people can be invited to participate, inadequate resources for problem-solving can be used - all these scenarios can happen if organizers of the JAD session do not study the elements of the system being scrutinized.

2. The team chosen to participate in a JAD workshop should include employees able to provide input on most, if not all, of the necessary parts of the problem. That is why particular attention should be paid during participant selection. The group should consist not only of employees from various departments who will interact with the new system, but also from different places on the organizational ladder. This variety of thought process understanding will reflect different, sometimes even conflicting points of view, but will allow participants to see a "different side of the coin". With better understanding of the undercurrents of processes JAD will bring to light a better model outline.

3. The facilitator as a smoothing and motivational force has to make sure that all participants, not only the most vocal ones, have a chance to offer their opinions, ideas, thoughts. All business experts on the JAD team should be encouraged to offer their input, making discussions more fruitful.

Object-oriented analysis and design

Object-oriented analysis and design (OOAD) is a software engineering approach that models a system as a group of interacting objects. Each object represents some entity of interest in the system being modeled, and is characterised by its class, its state (data elements), and its behavior. Various models can be created to show the static structure, dynamic behavior, and run-time deployment of these collaborating objects. There are a number of different notations for representing these models, such as the Unified Modeling Language (UML).

Object-oriented analysis (OOA) applies object-modelling techniques to analyze the functional requirements for a system. Object-oriented design (OOD) elaborates the analysis models to produce implementation specifications. OOA focuses on what the system does, OOD on how the system does it.
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Object-oriented systems
An object-oriented system is composed of objects. The behavior of the system results from the collaboration of those objects. Collaboration between objects involves them sending messages to each other. Sending a message differs from calling a function in that when a target object receives a message, it itself decides what function to carry out to service that message. The same message may be implemented by many different functions, the one selected depending on the state of the target object.

The implementation of "message sending" varies depending on the architecture of the system being modeled, and the location of the objects being communicated with.

Object-oriented analysis
Object-oriented analysis (OOA) looks at the problem domain, with the aim of producing a conceptual model of the information that exists in the area being analyzed. Analysis models do not consider any implementation constraints that might exist, such as concurrency, distribution, persistence, or how the system is to be built. Implementation constraints are dealt during object-oriented design (OOD). Analysis is done before the Design[citation needed].

The sources for the analysis can be a written requirements statement, a formal vision document, interviews with stakeholders or other interested parties. A system may be divided into multiple domains, representing different business, technological, or other areas of interest, each of which are analyzed separately.

The result of object-oriented analysis is a description of what the system is functionally required to do, in the form of a conceptual model. That will typically be presented as a set of use cases, one or more UML class diagrams, and a number of interaction diagrams. It may also include some kind of user interface mock-up. The purpose of object oriented analysis is to develop a model that describes computer software as it works to satisfy a set of customer defined requirements.

Object-oriented design
Main article: Object oriented design
Object-oriented design (OOD) transforms the conceptual model produced in object-oriented analysis to take account of the constraints imposed by the chosen architecture and any non-functional – technological or environmental – constraints, such as transaction throughput, response time, run-time platform, development environment, or programming language.

The concepts in the analysis model are mapped onto implementation classes and interfaces. The result is a model of the solution domain, a detailed description of how the system is to be built.

IT STRATEGY PLANNING

The fundamental objective of Information Strategy Planning (ISP) is to develop a plan for implementing business systems to support business needs.

The objectives of the Information Strategy Planning stage are to:

- Establish an information strategy based on an evaluation of the business strategy.

- Establish a development plan of user-oriented systems to meet business information needs and priorities.

- Define an information architecture for the future development of compatible data-sharing systems.

- Establish a technical strategy for the best use of new information technology.

- Define the most effective organization of the information system function within the enterprise.


Other needs addressed by ISP include:

- Evaluate the effectiveness of existing systems.

- Identify data as a corporate resource and establish a basis for its analysis and control.

- Assess the impact of the effective use of information technology on the overall organization of the enterprise.

- Increase the awareness of management about developments in and opportunities of information technology.


Additional benefits or by-products:

- Improve communications within the enterprise about the effective use of information technology.

- Involve users in the management of system development to increase their confidence in the possibilities offered by new systems[image: image20][image: image21][image: image22][image: image23][image: image24][image: image25]
