GOING-E:

Enterprise systems (ES): incredibly complex, general-purpose software packages with capabilities to support a wide variety of companies and industries 
    
SAP Products
· Large Enterprises SAP Business Suite (7)
· Midsize companies
· SAP Business All-in-One
· SAP Business ByDesign
· SMEs SAP Business One

SAP Business Suite 7:
· Emphasises modularity
· Purchase required application(s)
· Turn on features that are most beneficial to your company 
· Able to activate (or switch on) others features & functions when required
· Allows flexibility to integrate required company-specific processes
· Incorporates best practice from 25 industries

Core SAP Applications:
1. SAP ERP (Enterprise Resource Planning): deals with key business functions such as financials, human capital, operations, and corporate services 
· One the of biggest draws of using the SAP Business Suite (7) solution is the ability to be implemented in modular fashion
· This allows companies to focus on the critical areas of the business while keeping IT costs in line – turn on and off as your budget dictates
· SAP ERP Key Modules:
· SAP ERP Financials
· Tools for core accounting and reporting capabilities
· Financial links to supply chain processes
· Functions to keep the company in compliance with government & global financial regulations
· Monitor incoming and outgoing cash flow
· SAP ERP Human Capital Management
· Empowers employees to manage personal information
· Allows collaboration with other departments during corporate budget 
· SAP ERP Operations
· Manage and streamline the day-to-day activities within the organisation
· SAP ERP Corporate Services
· Manages external activities associated with real estate
· Corporate travel & assets
· Environmental health & safety issues
2. SAP CRM (Customer Relationship Management): manages customer-related processes
3. SAP PLM (Product Lifecycle Management): handles creation and implementation of new products
4. SAP SCM (Supply Chain Management): deals with procurement, inventory, and other supply chain processes
5. SAP SRM (Supplier Relationship Management): helps working with various suppliers
6. SAP Composite Applications: analytics, reports, mobile computing …

Example: How ERP Works:
· Step 1: Brazilian pet breeder orders, via the Internet, 1,000 X 16kg bags of nutriVAL dog food from petGRO. An Internet sales rep takes the order and routes it to ERP’s ordering module, where ERP checks the retailer credit, price, etc. The order is approved.
· Step 2: ERP’s inventory module simultaneously checks the warehouse and notifies the rep that half the order can be filled immediately from finished material already in warehouse stock.  The other half will be manufactured and delivered in 5 days directly from the factory in Munchin. 
· Step 3: ERP’s manufacturing module schedules the production in Munchin and instructs the warehouse to ship the feed to Brazil and prints an invoice (in Portuguese).
· Step 4: ERP’s shipping and logistics module creates all shipping information and contacts FedEx, via the Extranet, to handle the shipping. All waybills and customs documents are automatically prepared.
· Step 5: ERP’s human resources module calculates labour requirements and, due to a shortage, the personnel manager is instructed to hire temporary workers.
· Step 6: ERP’s material planning module notifies the purchasing manager about a shortage of chicken parts.  A purchase order is automatically issued to our local supplier.
· Step 7: The customer logs on via the Extranet to petGRO’s SRW FA.  Here the customer can see that 500 bags of feed were shipped from the Munchin warehouse.  This is done with ERP tracing capabilities. 
· Step 8: Based on data from ERP’s forecasting and financial modules, Ima Barquer can determine both demand and profitability per product.  The financial module also converts all foreign moneys to $CDN, whenever needed…



ES Advantages:
· Better data sharing (via common database): leads to more efficient operations and resultant cost savings
· Streamline data handling: results in higher accuracy, faster internal data handling, fewer data entry errors
· Integrated information systems: promotes cooperation between functional areas; Example - between Marketing and Sales 
· Improved management reporting: leads to better top management decisions because it’s real-time, single-source information
· Leads employees to think about corporate goals not restricted to functional area goals
· Enables a company to link its business processes
· Real-time environment
· Scalable and flexible

ES Disadvantages:
· High financial cost of Enterprise Systems (ES)  
· Upper management naively hoping ES will cure fundamental business problems
· Not enough time invested for proper analysis and planning for implementation
· Usually organizations skimp on education & training
· Organizational change process not managed well
· Long implementation times
· Inability to change business processes is the most common reason for failure

It’s not just IT:
· ES implementation is often viewed as a technology initiative
· Installation is Point & Click
· Needs to be viewed as a business transformation
· It will change the way business is done
· Implementation has huge implications for:
· Enterprise Architecture
· Change Management
· Human Capital

CHAPTER 2: MAJOR BUSINESS INITIATIVES: GAINING COMPETITIVE ADVANTAGE WITH IT

Understanding e-commerce:
· Traditional method for computer (and most) manufacturers is the buy-hold-sell approach: 
· Buy components
· Build computers
· Stock computers in own warehouse
· Sell and transport to retailers
· Retailer warehouses computers yet again
· Sell computers to customer
· Customer service by telephone/in person/mail
· Old petGRO: buy-hold-sell
· Buy: petGRO buys raw materials from suppliers
· Hold: petGRO’s inventory stored for at least 30 days before use
· Manufacture: make the product
· Hold: petGRO products inventoried for at least 30 days after production
· Sell: through sales channels to retailers
· Ship: petGRO ships, then products placed in retailer inventory or on shelves
· Sell: petGRO products finally purchased by end user’s owner
· Consume: pets eat the product…
· Online Retail Strategy
· Eliminate the retail intermediary and sell directly to customer disintermediation
· Build and deploy an information system for purchasing
· Use internet for customer sales and service
· Dell Strategy (as an example)
· Sell-source-ship
· Dell receives an order by internet
· Dell outsources to initiate the construction of the computer
· Dell (or their agent) ships the product
· Follow-up and customer care via internet
· New petGRO strategy is sell-source-ship

Process: much like a system it starts in response to a prompt, requires input, involves some activity, and ends with an objective accomplished
· A process may extend across many organisational boundaries (functional area groups; geographic; management structure), involve a large number of individuals, and require many decisions and actions along the way
· Or a process might be as simple as putting a letter in the proper mailbox. Many smaller processes can be linked into chains in order to complete complex objectives. The ‘letter in a mailbox’ might well be part of a larger customer service process.
Business Process: consists of structured activities to achieve a goal these are supported by resources (people, knowledge, systems and the IT infrastructure). They must: 
· Be triggered by an event
· Be controlled (measurable)
· Add value!!!
· Example: processing a customer order.

· Silo effect: operating in a functional area without knowledge of the complete process; results in:
· Delays in executing the process
· Delays in communication 
· Lead time: getting raw materials from suppliers
· Cycle time: elapsed time from beginning to end of a process
· Excess inventory: must have finished goods on hand to cover your butt because of delays
· Lack of visibility across processes (losing sight of the big picture don’t have status of process in other parts of organization and don’t know how well process is performing over time 
· Point of contact confusion (who has current order status?)
· Major challenge becomes how to coordinate activities across the various functions and departments
· Fulfillment process:
· How does salesperson communicate an order to others?
· How does warehouse know that a customer order has been received and authorised for delivery?
· When does accounting send the invoice?
· Key is information exchange (was previously a manual operation)
· All of this means that organisations must move towards a process view rather than a functional view staff identify themselves based on the processes they are involved in rather than the functional area in which they work.
· ICT: information and communication technology- becomes critical

a) A paper-based process: many delays:  
·  Sales: receive customer order then create/update paperwork [delay] send paperwork [delay]
· Warehouse: prepare shipment send shipment create/update paperwork [delay] send paperwork [delay]
· Accounting: send invoice receive payment create/update paperwork [delay]

b) A functional IS supported process: 
· Sales: receive customer order: enter into sales IS send paperwork [delay]
· Warehouse: prepare shipment and send shipment: enter into warehouse IS send paperwork [delay]
· Accounting: send invoice and receive payment: enter into accounting IS

c) An enterprise IS supported process:
· Sales, warehousing, and accounting do their processes and then enter data into enterprise IS NO DELAYS

Enterprise resource planning (ERP) system: a collection of integrated software for business management, accounting, finance, HR management, project management, inventory management, service and maintenance, transportation, e-business, SCM, CRM, and e-collaboration
· It includes all technology systems and software in the organization 
· Allows transparent integration of functions, providing flows of information among all areas within the enterprise in a consistently visible manner
· Allows companies to implement a single integrate system to replace their legacy information system (massive long-term business investment in a software system with a single focus; often brittle, picky, slow, and non-extensible) 
· Result of ERP:
· Integrated information across the board
· One suite of applications
· Unified interface across enterprise
· ERP systems packages integrate all the information processes in the organization’s various functional areas:
· Financial: A/R; A/P; cash management; forecasting; general ledger; profitability analysis
· Sales and marketing: order management; sales management; sales planning; pricing
· Operations and logistics: inventory management; materials requirements; production planning; project management; purchasing; shipping
· Human resources: personnel planning; payroll; travel expenses; training 
· ERP systems required to have:
· Modular design
· Centralized database
· Integrated functions
· Flexible best practices
· Functions that work in real time
· Internet-enabled
· ERP vendors:
· SAP: large business or small business
· Oracle: large business
· Infor: large business
· Microsoft Dynamics: small to medium business

ERP Transformation:
· Originally, ERP systems focused on processes within an organisation
· Over time, as more ERPs were installed, they evolved to facilitate and support processes that extend outside the organisation
· Supply Side: Supply Chain Management (SCM)
· Sell (Customer) Side: Customer Relationship Management (CRM)

The process view:
· ERPs break down functional department barriers, allowing a process orientation for the organisation
· Rather than a collection of functions, the organisation is focused on transparency towards common goals, such as:
· Increased revenue
· Cost reduction
· Customer service

A cross-functional fulfillment process: sales, warehousing, and customer service are cross-functional: after placing order (process)order complete yes enters databasesend order to warehouse (process) item in stock?  yes enters database ship item to customer (process); if no refund and write customer (process) enters database 
· The disappearance of functional boundaries leads to transparency, allowing employees to ‘see’ other functions
· Thus they can leverage the technology to solve problems outside their own domain
· Someone in Sales can ‘see’ if an order is ‘frozen’ in shipping for example, and can then initiate specific communication to ‘thaw’ it
· We solve problems across functional boundaries by using tools that facilitate communication

3 of the most important IT implementations of business processes to support these business strategies:
1) Supply Chain Management: an IS system that supports supply chain management activities by automating the tracking of inventory and information among business processes and between companies.
· Distribution chain: the path a product or service follows from the originator to the end consumer holding onto inventory in a distribution chain costs money
· SCM involves planning, implementing, and controlling/monitoring the supply chain in order to increase efficiency 
· SCM systems include:
· Document processing
· Order validation
· Inventory validation
· Shipping
· Logistics
· Shipment validation
· Payments.
· Primary focus of SCM:
· Overall cost leadership (Porter’s 3 generic strategies)
· Bottom line initiative (cost reduction)
· Running the organization (run-grow-transform framework)
· A well-designed SCM optimizes:
· Fulfillment: ensure parts and products are there just when needed
· Logistics: deliver materials safely, reliably and cost effectively
· Production: ensuring production lines function smoothly
· Revenue and profit: ensure no sale is lost due to inefficiency 
· Cost and price: control cost of parts and products
· All this supports JIT
· Information partnership: two or more companies cooperating by integrating their IT systems, providing customers with the best of what each can offer

2) Customer relationship management: uses information about customers to gain insights into their needs, wants, and behaviors in order to serve them better
· Multi-channel service delivery: company offering multiple ways in which customers can interact with it 
- Goal of CRM: management and tracking of these interactions 
· CRM usually includes the following:
I. Sales force automation (SFA): automatically track all the steps in the sales process including:
· Tracking contacts
· Listing potential customers
· Forecasting sales
· Managing orders
· Analysing the market and customers
· Creating repeat customers
II. Customer service and support
III. Marketing campaign management and analysis
· CRM opportunities: a well-designed CRM focuses on increasing revenue. The primary focus is:
· Differentiation and focus: (Porter’s three generic strategies)
· Top-line initiative (revenue enhancement)
· Growing the organization: (run-grow-transform – RGT – framework)
· The organization must have a tight supply chain management system in place to ensure the customer is charged an acceptable price. The aim is to gain competitive advantage
· Devising more effective marketing campaigns based on more precise knowledge of customer needs and wants
· Assuring the sales process if efficiently managed
· Providing superior after sales service and support, ex. Through well run call centers 
· IT support for CRM:
· Front-office systems: primary interface to customers and sales channels; send all the customer information they collect to the database e.g. taking orders over the phone or web
· Back-office systems fulfill and support customer orders; also send all their information to the database; e.g. perform the service which the customer ordered; support/call centers
 Both front-office and back-office systems interface to a CRM database, analysis and reporting systems

3) E-Collaboration: the use of technology to support:
· Work activities with integrated collaboration environments (ICE)
· ICE: environment in which virtual teams (members located in varied geographical areas) do their work 
· Workflow systems: facilitate the automation and management of business processes; ex. Metastorm
· Document management systems: manage a document through all the stages of its processing; focus mainly on storage and retrieval; ex. FileNet
· Knowledge management with knowledge management systems (KM): IT system that supports the capturing, organizing, and dissemination of knowledge throughout the organization
· Social networking with social networking systems: IT system that links you to people you know, and from there, to people your contacts know
· Learning with e-learning tools, Ex. Web-CT
· Informal collaboration to support open-source information 
· Wiki: web site that allows visitors to create, edit, change, and often eliminate content, or open-source information: content that is publicly available, free of charge, and most often updateable by anyone 

IT culture: refers to how the IT function is placed structurally within an organization and how the organization develops, deploys, and uses IT
· Two primary aspects:
a) The structuring of the IT function:
· Most common structures:	
· Top-down silo: a department or IT function devoted exclusively to everything related to technology; exhibits strong ‘command and control’ style management
· Matrix: still a separate IT department but the goal is to maintain IT personnel within the IT department and matrix them across other functions
· Fully integrated throughout the organization: many IT personnel are now located within other functional units, although there is still usually a separate IT department
b) The organization’s philosophy as to the use of IT: determines how IT is adapted and used: 
· Decentralized early adopters empower employees; encourage technology innovation failure: reward system for trying new technologies even if they prove to be unsuccessful
· Centralized wait and see require demonstration of proven ROI before first adopting a new technology
· petGRO:
· Stage 1: Organisation insists on proven return on investment before adopting a new technology 
· Stage 2: Organisation takes risks on new technologies looking for big payoffs
Conclusion:
	The challenge of using IS to gain competitive advantage is ongoing because:
· Competition is everywhere.
· IT competitive advantage is only temporary. Competitors will eventually duplicate or improve on what you have.
· Need to be efficient (do things right) and effective (do the right thing).
· Need to be creative and evaluate new opportunities using different technologies.

CHAPTER 4: DECISION SUPPORT & ARTIFICIAL INTELLIGENCE: BRAINPOWER FOR YOUR BUSINESS

· Decision making is a vital and sometimes complex activity that all businesses engage in daily
· Computers can do more than crunch numbers. They can augment and even, to a limited degree, replace human thinking and reasoning processes. 
· Computer-aided decision support comes in 2 forms: 
1. An aid to decision makers in their analysis (DSS)
2. Independent decision making using artificial intelligence (AI)
· Three types of Decision Support Systems (DSS):
1. Individual Decision Support Systems
2. Collaboration Systems
3. Geographic Information Systems (GIS).
· Four types of Artificial Intelligence (AI) decision-making (support) systems:
1. Expert Systems (ES)
2. Neural Networks
3. Genetic Algorithms
4. Intelligent Agents.

In business, decision-making has four distinct phases:
I. Intelligence: find what to fix
II. Design: find fixes
III. Choice: pick a fix
IV. Implementation: apply the fix 

Decision types:
A) Structure:
i. Structured: processing a certain kind of information in a specified way so that you will always get the right answer; can program these decisions 
· E.g. calculation of HST
ii. Unstructured: no rules or criteria to ensure an accurate decision
· E.g. deciding whether to expand a business
iii. Semi-structured (part structured and part unstructured)
· E.g. calculation of the future value of an investment
B) Frequency:
i. Recurring (repeated)
· E.g. calculate payroll at the end of each month
ii. Nonrecurring /ad hoc (infrequent)
· E.g. Whether to hire a new CEO

Decision support systems (DSS): a highly flexible and interactive IT system that is designed to support decision-making when the problem is NOT structured
· What you bring: knowledge worker’s experience, intuition, judgment
· Advantages of a DSS: increased productivity and understanding; increased speed and flexibility; reduced problem complexity and reduced cost 
· What IT brings: speed, information, and processing capabilities

DSS components:
i. Model Management: stores, manages and executes a variety of models using data inputted by the user; helps users to create and manipulate models quickly and easily
· What-if models
· Optimization models
· Goal-seeking models
· Statistical models
ii. Data Management: for storing inputted data, scenarios, intermediate and final results; the information you use in your DSS comes from one or more of three sources:
a. Organizational information
b. External information
c. Personal information
iii. User interface management: for inputting data, manipulating data and models, and for outputting results; allows you to communicate with the DSS

Example: 1-Ask question: user interface management 2-choice of model: model management 3-needed information: data management 4-model results: model management 5-ANSWER can use this to make decision

Example: DSS: WorkWORLD: assists advocates of persons with disabilities to find employment-based paths to higher net income through the best use of Federal and State work incentives and benefits. 
· Takes into account the complex interaction of earnings, benefit programs, and work incentives to provide individualised recommendations for safe options as well as alerts to possible problems 
· It calculates the effects on net income of trying different paths to independence, and provides textual, numeric, and graphical results.

· Geographic information systems (GIS): a DSS designed specifically to analyze spatial information 
· Represents information thematically with overlapping layers; each layer shows a different type of information.
· A combination of textual and spatial information in business geography
· Any information expressed in map form can be integrated into a GIS
· A GIS is a combination of database and graphics technology.
· GIS information consists of information from many databases. 

Artificial Intelligence: the science of making machines imitate human thinking, reasoning and behaviour. In business, the following AI systems that businesses use most are:
a) Expert systems/knowledge-based systems: applies reasoning capabilities to reach a conclusion; must know which questions to ask, how to get the answers, and how to proceed to the next step; 
· Can help solve problems that have clear rules and procedures by capturing and applying human expertise.
· Applies reasoning until it has enough information to make a decision or recommendation. The knowledge in the system can be used to solve and fix problems
· Expert systems are excellent for:
· Diagnostic problems: what is wrong (intelligence phase)
· Prescriptive problems: what to do (choice phase)
· Expert systems usually built for a specific application area, called a domain:
· Accounting; Medicine; Process control; HR management; Financial management; Production; Forestry management
· Advantages:
· Handle massive amounts of information
· Reduce errors
· Aggregate information from various sources
· Improve customer service
· Provide consistency in decision-making
· Provide new information
· Decrease personnel time spent on tasks
· Reduce cost
· Difficulties:
· Domain experts cannot always explain how they know what they know
· Process to automate may be too complex
· An expert system has no common sense or judgment
b) Neural networks and fuzzy logic:
· Neural network (ANN): recognise patterns, learns and adapts as it finds commonalities in situations with numerous variables
· Find and differentiate relationships and patterns
· Find commonalties in situations that have many variables
· Learn and adapt.
· Advantages:
· Learn and adjust to new circumstances on their own
· Lend themselves to massive parallel processing
· Function without complete or well-structured information
· Cope with huge volumes of information with many dependent variables
· Analyze nonlinear relationships in information
· Biggest problem: hidden layers are ‘hidden’: can’t see how the neural network is learning 
· Fuzzy logic: a mathematical method of handling imprecise or subjective information
c) Genetic algorithms: mimics the evolutionary, survival-of-the-fittest process to generate increasingly better solutions to a problem; finds the combination of inputs that give the best outputs generate better and better solutions to problems until an optimum solution is reached
· Use 3 concepts of evolution:
· Selection: preference to better outcomes
· Crossover: combing portions of good outcomes to create even better outcomes
· Mutation: randomly trying combinations and evaluating the success 
d) Intelligent agents: software that assists you, or acts on your behalf, in performing specific repetitive computer-related tasks; 4 types:
i. Information agents:  search for information and bring it back
· Buyer agents (shopping bots) that search the web for products/services
ii. User (personal) agents: do repetitive tasks like sorting e-mail, auto-fill forms; opponent in online games; ‘discuss’ topics with you 
iii. Monitoring-and-surveillance (predictive) agents: constantly observe and report on some entity of interest; look for a change in conditions 
iv. Data mining agents: search for information in data warehouses; ex. Classification
· Neural networks are part of many data mining tools
· Multi-agent system: groups of intelligent agents have the ability to work independently and to interact with each other
· Agent based modeling: a way of stimulating human organizations using multiple intelligent agents, each of which follows a set of simple rules and can adapt to changing conditions
· Swarm intelligence: the collective behavior of groups of simple agents that are capable of devising solutions to problems as they arise, eventually leading to coherent global patterns; allows the creation and maintenance of systems that have:
· Flexibility
· Robustness
· Decentralization
· Self-organization

Organizational culture:
· Simple assumption: as IT potency and ubiquity have increased, so too has its strategic value.
· Potency: inherent capacity to generate growth and development
· Ubiquity: existence or apparent existence everywhere at the same time
· This a reasonable proposition and maybe even an intuitive one, but Nicholas Carr, in his 2003 Harvard Business Review article entitled IT Doesn’t Matter, suggests it’s wrong. 
· So the questions are:  
· What makes a resource truly strategic?
· What gives it the capacity to be the basis for a sustained competitive advantage?

Tech matters if you DON’T have it:
· In today’s market, no one would dispute that IT has become the backbone of commerce.
· It underpins the operations of individual companies
· Ties together far-flung supply chains
· Links business to the customer
· Companies view IT as a resource that’s critical to their success.
· No one can compete today without spending BIG $ on technology. 
· % of total capital expenditure on ICT: Canada: 18%

From strategy to commodity:
· Competitive advantage is gained over competitors by having or doing something that they can’t have or do.  
· But the core functions of IT have become available and affordable to all. These include data:
· Storage
· Processing
· Transport
· Their very power and presence have begun to transform them from potentially strategic resources into commodity factors of production. 
· They are becoming a cost of doing business that must be paid by all but providing distinction to none.
· Carr suggests that IT is the latest in a series of broadly adopted technologies (steam engine/ railroad, the telegraph, the telephone, the electric generator and the internal combustion engine) which, for a brief period of time, opened opportunities for companies to gain real advantage. 
· But as IT availability increased and cost decreased, IT, just as the other breakthrough technologies before it, became a commodity.  So where is the ROI on IT expenditures?

IT alignment trap: while IT spending was 13 % higher than average, their three-year growth rates were 14 % lower than average. 
- The single most important task is to forget about enhancing alignment for the moment, and to focus first on increasing the effectiveness of the IT organization. In order for IT to enable growth, that first move is critical—and it’s the one that companies often get wrong 
	Highly aligned
	11%: Alignment Trap: IT spending 13% higher than average; growth rates 14% lower than average
	7%: IT-enabled growth: less spending on IT, 35% growth

	Less aligned
	74%: Maintenance zone: no spending on IT, 2% less growth
	8%: well-oiled IT: 15% less spending on IT; 11% more growth 

	
	Less effective
	Highly effective


The productivity paradox:
· IT has increased in ubiquity, there has not been a corresponding increase in productivity
· Brynjolfsson resolved the productivity paradox:
· Partly a measurement problem – ROI often far in future
· Partly a management problem: companies greatly improved their productivity with IT spending, but only when they deployed new business processes to exploit that IT investment. Adding IT investment to legacy processes did NOT increase productivity! 
· Implication: one cannot understand productivity increase without developing a deep understanding of the underlying business processes

So how do we leverage the ubiquitous technology and gain competitive advantage? 
What matters is:
· How we frame the questions that we address to the technology 
· What we do with the answers that come back.
· How imaginative, creative & innovative we are. 
· How well we are trained. 
· How much we know about the technology that we can leverage for competitive advantage. 


CHAPTER 5: E-COMMERCE: STRATEGIES FOR THE NEW ECONOMY:

Commerce: sales transactions having the objective of supplying goods and services
e-commerce: commerce (business), but is accelerated and enhanced by IT, in particular by the internet.
· Breaks down business barriers such as time, geography, language, currency, and culture
· To be a player in e-commerce, you must still follow solid business principles
· AND, e-commerce allows you to build powerful relationships with customers, suppliers, and partners
· To be successful, e-commerce requires a clearly defined path-to-profitability (P2P) which is a formal business plan that outlines key business issues such as:
· Customer targets
· Marketing strategies
· Operations strategies
· Projected targets for income statements and balance sheet items 
· The technology behind e-commerce enables powerful new relationships to be formed between organizations, between people, and between people and organizations.
· Think JIT, extranet, petCENTRAL
· Most e-commerce is B2B because that’s where most of the money is spent.

e-commerce business models:

	
	SUPPLY: business originating from…

	DEMAND: and selling to…
	
	Business
	Consumer
	Government

	
	Business
	B2B
	C2B
	G2B

	
	Consumer
	B2C
	C2C
	G2C

	
	Government
	B2G
	C2G
	G2G



a) Business to Business (B2B) e-commerce: occurs when a business sells products and services to other businesses.
· Businesses are taking full advantage of e-commerce by creating and using B2B e-marketplaces: virtual marketplaces where businesses buy from and sell products to each other, and share information

b) Business to Consumer (B2C) e-commerce: occurs when a business sells products and services to individuals. Customers interact directly with businesses using the Web.

c) Business to Government (B2G) e-commerce: occurs when a business sells products and services to a government entity. 
· The Government of Canada (and some provinces/territories as well) advertises procurement opportunities through the Government Electronic Tendering Service

d) Consumer to Business (C2B) e-commerce: occurs when an individual sells products and services to a business. 
· Fotolia is a good example of C2B. An individual posts a photo or video in the hope that a business will pay the royalty to use it.
· Affiliate programs

e) Consumer to Consumer (C2C) e-commerce: occurs when an individual sells a product or service to another person. 
· E-bay is an example of C2C. E-bay is a broker in the transaction between individual parties. They provide the infrastructure. 

f) Consumer to Government (C2G) e-commerce occurs when an individual sells products and services to a government entity. 
· In this case the government is buying from a person. 
· For example when the government hires a self-employed consultant to do a project.

h) Government to Business (G2B) e-commerce occurs when a government entity sells products and services to businesses.  
· For example, the provincial government could use an auction to sell surplus office furniture to businesses. 

i) Government to Consumer (G2C) e-commerce refers to e-commerce activities performed between a government and its citizens e.g. paying taxes, registering vehicles, etc.
· Notion of supply and demand isn’t particularly applicable in this case
· Click and mortar: organization has presence in physical world and also presence in virtual world
· Click and order: presence in virtual world but not in physical world 

j) Government to Government (G2G) e-commerce refers to e-commerce activities within government or between governments of two or more countries.
1. Vertical government integration: electronic integration of agencies, activities and processes up and down federal, provincial/territorial, and local government levels.
2. Horizontal government integration: electronic integration of agencies, activities and processes among agencies within the same level of government e.g. sharing information between departments within the same level of government.

Critical success factors for e-commerce:
· Understand your business
· Find and establish relationships with customers
· Move money easily and securely

1) Understanding your business, products, services, and customers:
· Customers: any individual or organization which buys something
· B2C and B2B customers have very different needs and purchase in very different ways

· B2C: distinction of products and services is by convenience and specialty:
· Convenience: low-priced but something needed on a frequent basis
· Specialty: higher-priced, ordered on a less frequent basis, and often requiring customization
· E-commerce works best for commodity-like and digital products and services
· Commodity-like: same no matter where you buy it
· Digital: best of all, owing to low cost of inventory and shipping
· Mass customization: can add value; is the ability of an organization to give its customers the opportunity to tailor its product or service to the customer’s specifications 
· B2B: distinction of products and services is by MRO vs. Direct materials:
· Maintenance, repair, and operations (MRO): materials necessary for running a corporation; items that DON’T relate directly to the company’s primary business activities; similar to convenience and commodity-like items 
· Demand aggregation: combining of purchase requests from multiple buyers into a single large order, which justifies a discount from the business buyer power for businesses  
· Direct materials: materials used in production in a manufacturing company or put on the shelf for sale in a retail environment; relate to primary business activities
· B2B e-marketplace: an interactive business providing a central market space where multiple buyers and suppliers engage in e-commerce 
· Primarily for MRO products 
· Horizontal e-marketplace: connects buyers and sellers across many industries; example: may sell travel services to employees of stores, factories and government agencies.
· Vertical e-marketplace: connects buyers and sellers in only one industry; ex: oil and gas, textiles, and retail


2) Find and establish relationships with customers:
a) B2C: needs to determine an appropriate marketing mix: set of marketing tools used to pursue marketing objectives in reaching and attracting potential customers
· B2C marketing mix tools:
· Registering with search engines
· Advertising on other sites
· Banner ads/on-line ads: small ads that appear on other sites
· Pop-up ads
· Pop-under ads: don’t see until you close your browser
· Viral marketing: customers are encouraged to market to others
· Affiliate programs: an arrangement made between two e-commerce sites that directs viewers from one site to the other
· If a user is redirected to the site of another company, the second company may pay the first company; 2 different payment options: 
· Conversion rate: percentage for sales made through redirected traffic
· Click-through: pay every time a user clicks on the ad and gets redirected to their website 
· Online affiliate marketing: multi-tier programs also exist wherein commissions are distributed in hierarchical declining revenue fashion
b) B2B: businesses participate in e-marketplaces-business customers don’t surf the web, so e-marketplaces need your attention, don’t use a broad and generic marketing mix
· Formal establishment of business relationships is based of trust and continuity
· Some level of IT system integration between you and your customer is required
· Negotiate on-line for pricing, quality, specifications, and delivery timing

3) Move money easily and securely:
· B2C payment systems: 
· Credit cards
· Financial cybermediary. Ex. PayPal
· Electronic cheque
· Electronic bill presentment and payment (EBPP): send bills over internet and way to pay for them 
· Smart card
· Digital wallet
· Common characteristics of customers in B2C model when paying for your products and services:
· Tend to make numerous purchases for small amounts
· They pay for each transaction individually
· You must validate each transaction
· B2B payment systems:
· Electronic Data Interchange (EDI) is the direct computer-to-computer transfer of transaction information contained in standard business documents such as invoices and purchase orders in a standardised format.
· EDI is the standard for B2B business transactions involving products and services
· This is why businesses must integrate their IT systems in order to communicate with each other
· Many businesses won’t do business with you if you can’t perform EDI because of the tremendous cost savings over processing paper-based orders
· Financial EDI: an electronic process used primarily within the B2B e-commerce model for the payment of purchases

Security: the pervasive concern:
· Security is very important in e-commerce especially when money is exchanged. This security may be addressed by using:
· Encryption: scrambles the contents of a file so that you can’t read it without having the right decryption key.
· Public key encryption (PKE) uses two keys: 
· Public key: for everyone to encrypt before sending to owner of the key
· Private key: for only the recipient of the encrypted information     
· Secure Sockets Layers: creates a secure connection between a Web client and the Web server
· Encrypts the information
· Sends the information over the Internet
· SSL is widely used in B2C. A B2C customer can tell the information is being transferred via SSL if the web site address starts with https:// or there is a lock icon at the bottom of the browser window.
· Secure electronic transactions (SET): a transmission security method that ensures transactions are legitimate as well as secure

e-business trends:
· Youth:
· Screenager generation (also called digital natives): youth who grew up spending a lot of time using technology. Companies actively market to this generation. 
· Digital immigrants: older users who grew up before the digital society developed. 
· M-commerce: 
· Mobile computing: the general term for using wireless technology to connect to and use centrally located information and/or application software. 
· M-commerce (wireless e-commerce): conducted using a wireless device.
· For the most part, Internet users pull information by requesting it. However, when a business continues to send information, services, and product offerings based on a user’s profile, it is using push technologies more and more information will be pushed to mobile devices.
· Completely wireless communication (ubiquitous computing) will facilitate maximum portability (what technology can be carried around) and mobility (what can be done using portable technology).
· Enhanced mobile identity and payment will enable the expansion of m-commerce.
· Software and storage space on servers will allow untethered access (can use a computer anywhere with Internet connection)
· C2C e-commerce will increase
· Long tail:
· Term coined by Chris Anderson to explain e-commerce profitability as the tail of the sales curve. 
· Traditionally business attempted to sell as many of one item as possible to offset fixed costs. 
· In the Long Tail model, fixed costs can be so low that selling only 1 or 2 of an item in a niche market can result in a profit. 
· For example, Wal-Mart stocks about 25,000 songs, and because of shelf placement that’s about all they can carry and make a profit; Rhapsody carries 1.5 million tracks and retail shelf costs are irrelevant so a full 40% of rhapsody’s total sales come from songs in the long tail of the sales distribution
· Also, iTunes can afford to sell only one or two downloads of a certain song and still make a profit.

CHAPTER 6: SYSTEMS DEVELOPMENT: PHASES, TOOLS, AND TECHNIQUES:

· Systems analysis and design: the process of designing, building, and maintaining information systems
· From an art to a discipline
· Standardised development methods

· System Construction Process
· Identify a large IT problem to solve or opportunity to take advantage of
· Break the large problem into several smaller, more manageable pieces
· Translate each piece (small problem) into computer programs
· Piece together each program into an overall comprehensive IS that solves the problem or takes advantage of the opportunity

Many companies are dependent on information technology to:
· Provide services
· Develop products
· Administer daily activities
· Perform short-term and long-term management functions.

A new information system can be built using: 
1. Insourcing with IT specialists who are employees
2. Selfsourcing (end-user development) where end users create systems with little or no help from IT specialists
3. Outsourcing with a third-party which is given a specified cost, time frame and level of service to adhere to.

1) Insourcing and the SDLC:
A) Systems development life cycle (SDLC): a structured step-by-step approach for developing information systems. It has seven key phases with many activities in each phase.
· Waterfall methodology: each phase is followed by another
· SDLC phases and major activities:
i) Planning:
a) Define a system that is critical to the success of the organization and supports its strategic goals
· Critical success factor (CSF): factor critical to the organization’s success
b) Project scope document: specifies the scope of the project in a paragraph 
- Helps avoid creep: previously unspecified requirements, no matter how small, are added to a project without a corresponding change to the budget, resource allotment or completion schedule of the project
· Scope creep: scope of project increases beyond its original intentions
· Feature creep: develops and end-users add extra features that were not part of the initial requirements
· Called by several names: requirements creep, focus creep, and kitchen sink syndrome
c) Develop project plan:
i. What the system will perform;
ii. When each activity will be finished;
iii. Who will perform each activity
· The new system must solve a problem or take advantage of an opportunity.
· The project manager should define, monitor and enhance the plan that encompasses the project milestones and their target dates.
· When requirements are changed, watch for creep.

ii) Analysis:
· Gathering the business requirements: detailed set of end-user requests that the system must meet to be successful; these drive the entire system may use a Joint Application Development (JAD) technique - an intense session of defining and reviewing business requirements.
· Prioritize the business requirements and place in the formal requirements definition document and users sign off (first major milestone)
 
iii) Design: build a technical blueprint of how the proposed system will work; primary activities in this phase:
· Design the technical architecture: defines hardware, software and telecommunications equipment required to run the new system
· Design the system models: models of screens, reports, software and databases; graphical representation
· Walk thru the detailed design to ensure quality control.

iv) Development: transform design documents into an actual system; go from physical design to physical implementation; two main activities:  
· Build the technical architecture: purchase and install equipment
· Build database(s) and programs 

v) Testing: verifies that the system works; primary activities in this phase: 
· IT specialists list conditions to be tested
· Perform the testing of the system: common tests:
· Unit testing: testing individual units of software code
· System testing: testing the entire system in various states of completion
· Integration testing 
· User acceptance testing: testing by users to ensure the system satisfies business requirements
· Risk-based testing
· Volume testing
· Stress/load testing
· Regression testing

vi) Implementation: distribute the system to all the users and they begin using the system to perform their everyday jobs; primary activities:
· Write detailed user documentation
· Train all users of the new system using workshops, online training or other appropriate techniques. 
· Implementation Methods:
· Parallel: initially run both the old and new systems at the same time
· Plunge: stop using the old system and immediately implement the new one
· Pilot: start using the new system with only a portion of the end users
· Phased: implement a portion of the system and then the rest in stages

vii) Maintenance: usually longest duration: monitor and support the new system to ensure that it continues to meet the business goals; primary activities:
· Build a help desk to support the system users
· Provide an environment to support system changes

 SDLC: Where goes the time?
· Most time is spent on politics-50%
· Scoping: 15%; Implementation: 14%; Designing: 10%; Benchmarking: 5%; Prototyping: 5%; Monitoring: 1%

[Insourcing continued]

B) Component based development:
· In SDLC, software is usually written from scratch
· In contrast, component-based development (CBD): general approach to systems development that focuses on building small self-contained blocks of code (components) that can be reused across a variety of applications within an organization
· Similar to SoA: philosophy behind SoA suggests that business processes can be decomposed into their most granular tasks, and software implementations can then be created to exploit the similarities between such granular processes, thereby allowing many organizations under the same management umbrella to take advantage of the same atomic process 
· SoA and CBD can clearly lighten the application creation load
· In CBD, IT specialists look in the software library for code they can reuse. 
· If they have to build new software, they will write it so it can be used in the future and will become part of the software library collection.
· Component based development methodologies:
a) Rapid application development (RAD or rapid prototyping): emphasises extensive user involvement in the rapid and evolutionary construction of working prototypes of a system. This iterative approach speeds up systems development. If reusable software components can be adopted, the development is even quicker.
· Fundamentals of RAD:
· Perform the planning and analysis phases in a similar manner as if you were using the traditional SDLC
· Review the software library to determine if components already exist that can be used as part of the new system
· Create prototypes (working models of software components) that look and act like aspects of the desired system; design, develop and test the prototypes until they become fully functional software components
· Integrate the software components from the previous two steps ad test them as a complete system
· Implement the new system, following many of the guidelines found in the traditional SDLC
· Provide ongoing support and maintenance

b) Extreme programming (XP):  breaks a project into tiny phases. Developers cannot go on to the next phase until the previous phase is complete.
· 1-Planning 2-XP: Designdevelopmenttesting implementation analysis 3-maintenance
· Stresses customer satisfaction 
c)  Agile methodology is a form of XP, emphasises limiting the project scope and aims for customer satisfaction through early and continuous delivery of useful software components
· Similar to XP, but with less focus on team coding and more on limiting project scope
· An agile project has a minimum number of requirements and quickly turns them into a deliverable product.

Service-oriented architecture (SoA): 
· Regardless of what CBD methodology you choose, it will most likely be employing a software architecture perspective called SoA
· SoA: focuses on the development, use, and reuse, of small self-contained blocks of code (services) to meet all the application software needs of an organization (these services are the same as components in CBD)
· If SoA is adopted, your organization would be saying that all software will be developed and managed as a series of reusable services (blocks of code)
· From within your SoA perspective, you would then choose from among the different CBD methodologies that support the concept of reusable services (components) for the development of specific systems
· These development methodologies would NOT include the traditional SDLC, but rather RAD, XP, and agile

[Approaches to systems development continued]

2) Self-sourcing: system development by an end user with little or no help from IT specialists
· Successful strategy for self-sourcing relies on two keys:
· Knowing which applications are good candidates: IT focuses on high-cost, high-return applications with the following characteristics (should NOT be self-sourced):
· Infrastructure related
· Mission-critical ES such as ERP, CRM, SCM, as well as business intelligence and e-business systems
· Support large numbers of concurrent users, ex. Call center applications
· Providing end-users with the right tools:
· Easy to use
· Support multiple platforms
· Offer low cost of ownership
· Support a wide range of data types
· Self-sourcing process:
i) Planning*: define system goals in light of organizational goals; create project plan; identify systems that require an interface; determine what type of external support you will require 
ii) Analysis*: study and model the current system; understand the interfaces in detail, define and prioritize your requirements
iii) Prototyping process:
iv)  Identify basic requirements
v) Develop initial prototype
vi)  End-user reviewing
vii) Revise and enhance prototype
viii)  Maintenance
 Support*: completely document the system; provide ongoing support

· Advantages:
· Knowledge workers understand the requirements better.
· End users will own the new system; and participation among them will be increased
· Small projects can be implemented more quickly.
· Reduces invisible backlog: list of all systems the organization needs to develop, but because of the prioritization of systems development-never get funded because of lack of resources 
· Limitations 
· Systems development will distract knowledge workers from their primary work duties.
· The system will not be integrated with other systems in the organization.
· Inadequate end-user expertise leads to inadequately developed systems
· Alternative designs may not be fully considered.
· Documentation and external support may be lacking and can lead to short-lived systems; all systems must change over time
· SECURITY is often overlooked or circumvented!

Prototyping: the process of building a model that demonstrates the features of a proposed product, service, or system
· Prototype: model of a proposed product, service, or system
· Can use prototyping to perform a variety of functions in the systems development process:
· Gathering requirements
· Helping determine requirements
· Proving that a system is technically feasible (proof-of-concept prototype)
· Selling the idea of a proposed system (selling prototype)
· Steps in prototyping:
· Identify basic requirements for input, output and processes.
· Develop the initial prototype.
· End-user reviewing: ask end users to evaluate the prototype.
· Revise and enhance the prototype.
· Repeat steps 3 and 4 until knowledge workers are satisfied the prototype correctly reflects their needs.
· Advantages of prototyping:
· Encourages knowledge workers (end-users) to participate in systems development
· Resolves discrepancies
· Gives knowledge workers a preview of what the final system will be like
· Helps determine if the proposed system is feasible
· Helps users accept the new system
· Disadvantages of prototyping
· Creates false expectations that final system will be finished quickly.
· Gives no indication of how the system will function under real conditions once it is operational (e.g. response time; transaction volume).
· Tempts the project team to skip proper testing and documentation of the new system.

[Systems development continued]

3) Outsourcing: delegation of specific work to a third party for a specified length of time, at a specified cost, and at a specified level of service 
· Main reasons behind the rapid growth of outsourcing:
· Globalization
· Internet
· Growing economy and low unemployment rate
· Technology
· Deregulation
· IT outsourcing for software development can take one of four forms:
· Purchase existing software
· Purchase existing software and pay the publisher to make certain modifications
· Purchase existing software and pay the publisher for the rights to make modification yourself
· Outsourcing the development of an entirely new and unique system for which no software exists 
· Outsourcing process:
· Planning 
· Defining project scope
· Select a target system
· Establish logical requirements
· Develop a request for proposal (RFP)
· Evaluate RFP returns and select a vendor
· Create a service level agreement (SLA)
· Test and accept the solution
· Monitor and reevaluate
· Geopolitical outsourcing options:
· Onshore: contract another company in the same country for services
· Nearshore: contract another company in a nearby country for services 
· Offshore: contract another company that is geographically far away for services
· Advantages of Outsourcing
· The company can focus on their own critical business functions.
· Expertise in system development and implementation of new technology can be purchased.
· Exploit intellect of another company
· Acquire leasing edge technology
· Costs can be predicted more accurately.
· Development costs can be reduced.
· Improve performance accountability
· Disadvantages of Outsourcing
· The organization will not develop technical expertise in its own employees.
· Control over IT is given up.
· Strategic information becomes more vulnerable because it is in the hands of an external organization.
· The company becomes dependent on another organization.

Why systems fail:
· A significant proportion of systems built today are not successful!
· The primary reasons systems fail:
1. Unclear or missing requirements
2. Skipping SDLC phases
3. Failure to manage project scope
4. Failure to manage project plan
5. Changing technology


CHAPTER 7: ENTERPRISE INFRASTRUCTURE, METRICS, AND BUSINESS CONTINUITY PLANNING: BUILDING AND SUSTAINING THE DYANAMIC ENTERPRISE:

IT services provisions model: 3-layer model specifies:
· Products: what an enterprise sells or delivers
· Services: those things that create, deliver or support a product
· Resources: what comprises a service

Services: a means of delivering value to customers by facilitating outcomes a customer wants to achieve without their having to take ownership of specific costs and risks.
· We used to be self-sufficient in everything but that became impossible as we urbanised
· Service Management: a set of specialised organisational capabilities for providing value to customers in the form of services. 

· IT Service: a service provided to one or more customers by an IT Service Provider inside an organization
· Supports customer business processes
· A combination of people, process and technology and defined in a Service Level Agreement (SLA)

· The service is not usually the product (although it could be), but rather is used in the sales or support of whatever the product is
· At petGRO, the product is pet food and a service might be email, so we use email as a service to sell and support our pet food business
- Resources for the email service could include the mail server, email client(s), tech support for email, etc.

Types of services:           
1. Customer-facing service (CFS): a particular service as seen by the customer. This means that a customer acquires, purchases and/or is directly aware of the type of service; customer can ask for the service by name
2. Resource-facing service (RFS): supports a CFS but is not seen or purchased directly by the customer. 
· RFSs are used inside IS/T/D to build CFSs. 
· You know it’s a RFS when the customer is unaware of the service and/or is not able to directly acquire the service.

Components of an email services:
· An e-mail system (CFS) normally consists of two different servers (software services) running on a server machine (running server OS and providing network services)
· The SMTP server (Simple Mail Transfer Protocol) handles outgoing mail. 
· A POP3 server (Post Office Protocol) or an IMAP server (Internet Mail Access Protocol) handles incoming mail. 
· All are connected by a network (wired or Wi-Fi), are hooked into the internet and use email clients as user interfaces on client machines running client services

Easy rules to differentiate service types:
· If a customer cannot perceive the difference between two related services, then the two services are probably the components of the same CFS and are therefore RFS. If the customer can perceive the difference, then they are CFS.
· If a customer can acquire and use the service independently then it’s a CFS, otherwise it’s an RFS.

Service-oriented Architecture (SoA): a software architecture perspective that focuses on the development, use, and reuse of small self-contained blocks of code (called services) to meet the needs of an organization
· [bookmark: _GoBack]It’s a high-level, holistic approach, which addresses how an organization will view all of its software needs. 
· A service-oriented architecture perspective can be adopted for everything a company does (processes, operations, best practices, etc.) 
· We only address how SoA impacts IT. 
· IT-enabled service-oriented architecture enhances:
· Customer service: the SoA philosophy ensures interactions with customers are consistent and of high quality no matter if the communication is via fax, the Web, phone or any other means. 
· End users: a fully integrated enterprise resource planning system would provide consistent IT support for all employees; interoperability among vendors; mobile computing
· Software development: RAD, XP, and agile development methodologies; exciting new deployments like Web 2.0
· Information needs: end users with access to all types of information; integrated information, business intelligence, and knowledge; data warehouses; standard information formats; integrity controls; no duplicate information
· Hardware requirements: integration of different technologies and technology platforms; large storage capacity; focus on logical not physical; safe and secure telecommunications platform
· IT-enabled SoA:
· Effects software development: IT infrastructure platforms like Ajax (Asynchronous JavaScript and XML) and SOAP (for building basic web services) support an SoA approach.
· Requires standard information: SoA approach requires that information be in a standard format, complete, accurate, valid and easily combined with information from other sources.
· Needs robust hardware: the infrastructure should be able to incorporate a variety of technologies and platforms.

ArchitectureInfrastructure: the choice of architecture drives the infrastructure: 
· Architecture: design requirements; how our functional requirements are translated into design will determine the type of infrastructure that is required in order to make it work
· Think of a building architecture – a factory has a very different design from a house; they fulfill different functions
· Architecture is function; infrastructure is form

Hardware and software infrastructure:
· IT infrastructure includes hardware, software, and information. It ensures that all components work together harmoniously allowing employees, business processes and customers to interact and accomplish their activities.
· ERP: encompasses all the resource planning for the enterprise; help companies become leaner and more agile by integrating all the basic transaction programs for all departments, allowing quick and easy access to timely information
· Two of the primary goals of an ERP system within a service oriented architecture:
· Provide interoperability within an ERP vendor and for modules among different ERP vendors capability of two or more computing components to share information and other resources, even if they are made by different manufacturers
· Hide the underlying IT infrastructure of information and hardware from end-users and customers

Advantages of ERP:
· Centralized database
· Reliable information access
· Avoid data and operations redundancy
· Delivery and cycle time reduction
· Cost reduction
· Easy adaptability
· Improved scalability
· Global reach
· E-business support
Disadvantages of ERP:
· Time consuming
· Expensive
· Lack of conformity modules
· Vendor dependence
· Too many features, to much complexity
· Questionable scalability and global reach
· Not enough extended ERP capability 

Network infrastructure: five major types of network infrastructures are:
· Centralised
· Decentralised
· Distributed
· Client/server
· Tiered

1) Centralized network infrastructure: involves sharing information systems in one central area or on one central mainframe computer. This infrastructure is very controlled and inflexible. It is almost nonexistent today.

2) Decentralised infrastructure: involves little or no sharing of IT and other resources such as information. There is no central control and users develop their own systems (each department has their own server or minicomputer)

3) Distributed infrastructure: shares information and applications throughout a network. Processing is done where it is most efficient (Vancouver office, Montreal office, and Toronto office, each have own servers)
a) Client/server infrastructure (network): includes one or more computers that are servers (database server, application server, web server) providing services to other computers, called clients; servers share a database; processing occurs at many client locations; example: surfing the Internet
b) Tiered infrastructure: partitions the IT systems into layers where each tier performs a specific function. 
· 1-tier: presentation tier: single machine; web client; e.g. doing Word processing on a PC – everything is self-contained
· 2-tier: application tier: basic client/server relationship; web server
· 3-tier: data tier: database: most common for Web applications – a browser acts as client and is served by an application server and a database server
· N-tier: business logic tier: generalisation of the 3-tier structure with multiple (n) servers; usually starts with 3-tier and expands

IT success metrics:
· To justify the cost of technology, the success of IT must be measured. 
· Benchmarking: defined as continuously measuring system results and comparing them to benchmarks (baseline values that the system should meet). This should help identify ways the performance of a system could be improved.
· Measurements can also be used to make judgments regarding the costs and benefits of technology.
· Efficiency and effectiveness metrics:
· Efficiency is doing something in the right way so that it takes the least time and money and results in the fewest errors
· Bottom-line initiative: cost reduction: SCM optimise efficiency without negatively affecting effectiveness metrics
· Number of stockouts
· Excess inventory
· Distribution and warehousing costs 
· Effectiveness is doing the right thing e.g. getting users to buy when they visit a website
· Top-line initiatives: increasing revenues: CRM: optimise effectiveness without negatively affecting efficiency metrics:
· Number of cross-selling successes
· CPM
· Number of new customers generated
· Average length of time a customer stays active
· Transformational initiatives: high efficiency AND high effectiveness 

Other types of IT success metrics:
1. Efficiency metrics: 
a. Infrastructure centric: measure of efficiency, speed, and/or capacity of technology; include:
· Throughput: volume of data or material handled, ex. Bandwidth
· Transaction speed: how quickly a transaction, such as a sale, can be completed
· System availability: measured inversely as down time
· Accuracy: measured inversely as error rate
· Response time
· Scalability: how well the system can adapt to increased demands
2. Effectiveness metrics: measure results of technology or application in some environment
a. Web-centric metrics: measure the success of your web and e-business initiatives
· Unique visitors (how attractive we are)
· Total hits (unique + returning visitors)
· Page exposures (number of pages viewed by visitors)
· Conversion rate: % who actually buy something
· Click-through Rate: viewers who clicked on a web ad / number of times the ad was viewed
· Cost-per-thousand (CPM): sales dollars generated per dollar of advertising
· Abandoned registrations
· Abandoned shopping carts 
b. Call-centre metrics: measure the success of call center efforts:
· Abandon rate (how many callers hang up)
· Average speed to answer-ASA (wait time)
· Time to service factor-TSF (how many resources are consumed in providing assistance)
· First call resolution-FCR (how many call-backs/transfers are required)
c. Financial metrics
· ROI
· NPV
· Payback method
· Cost-benefit ratio
· Internal rate of return


IT metrics and service level agreements:
· The service level agreement (SLA) is a formal, contract between two parties. 
· When outsourcing a call center or e-business, the SLA would include a contract addendum called a Service Level Specification (SLS) or Service Level Objective (SLO). In this supporting document, key metrics and benchmarks would be specified.
· SLAs can also be an agreement between your organization and an application service provider.
· An Application Service Provider (ASP) supplies software applications (and related services) over the Internet that would otherwise reside on the customers’ computers.

Business continuity planning (BCP): is an organisational method used to develop a business continuity plan: a step-by-step guideline defining how the organization will recover from a disaster or extended disruption of its business processes 
· In the past, this plan only addressed the steps an organisation would follow to recover from a disaster or extended disruption. 
· Now the BCP may be more all encompassing, addressing all aspects of the organisation (changes in steps 3-5)
· BCP Phases:
1. Organisational strategic plan: gives the relative importance of resources, processes, systems and other assets.
2. Analysis includes:
1. Impact analysis (risk assessment)
2. Threat analysis (recovery details for various threats) 
3. Impact scenario analysis (worst-case scenarios for each threat). 
- At the conclusion of this phase, a requirement recovery document outlines critical and non-critical IT systems, information, threats and worst-case scenarios for each type of disaster
3. Design phase: results in a disaster recovery plan based on a disaster recovery cost curve: this charts:
· The cost of the unavailability of information and technology 
· The cost of recovering from disaster overtime
· Where the two curves intersect is the best recovery plan in terms of cost and time
· Organizations must maximize their ability to recover while simultaneously minimizing their outlay for redundant systems
· Collocation facility may be rented in this phase: include office space and telecommunications equipment; backup information could also be stored at this facility. 
· Cold site is rented space that has no computer equipment.
· Hot site: a separate and fully equipped facility. In the event of a problem, employees could relocate to here and begin working immediately.  
4. Implementation phase: IT systems are evaluated to make sure disaster recovery is adequately addressed. Procedures, rental agreements and training are implemented
· Unlike SDLC, you must begin to implement your disaster recovery plan before testing it
5. Testing: the disaster recovery plans for various scenarios are tried out and measured against various benchmarks.
6. Maintenance: systems continue to be monitored, supported and maintained especially when new threats are identified.

IT infrastructure and the real world:
· Here is an overview of potential questions when designing an IT infrastructure.
· Has a disaster recovery plan been created?
Does the system require backup equipment?
· What access permissions will employees, suppliers, and/or customers need?
· How will system reliability be ensured? What are the system availability requirements?
· Does the system need to be scalable?
· What are the minimum and maximum performance requirements for the system?
· Does the system need to be flexible?
· What changes are anticipated in either business process or ICT infrastructure? 

CHAPTER 9: EMERGING TRENDS AND TECHNOLOGY: BUSINESS, PEOPLE, AND TECHNOLOGY TOMORROW:

· Focus on the effective use of new and emerging technologies.
· Must consider your own ethics and the ethics of others as you determine how best to use technology.

1) The Changing Internet:
A) Software-as-a-service (SaaS): a delivery model for software in which you pay for software as you use it instead of buying the software outright
· Mobile devices may not have the capacity to store needed software. 
· You can rent software from an application service provider (ASP).
· ASP: application service provider: supplies software applications (and often maintenance, technical support and storage) over the internet that would otherwise reside on customers’ computers
· Privacy and reliability are important considerations when deciding if SaaS is suitable to your needs.

· SaaS in your life: sometimes called Software on Demand or Cloud Computing
· Google Docs; Microsoft Live; Zoho; Dropbox; iCloud
· Saas Advantages
· Pay per use
· Anytime, anywhere accessibility
· Instant scalability (handle growing demands)
· Security (open to discussion)
· Reliability (open to discussion)
· SaaS was initially widely deployed for sales force automation and CRM
· Now common for many business tasks, including accounting, computerised billing and invoicing, ERP, HRM, financials, content management, collaboration, document management, and service desk management

· SaaS characteristics include:
· Network-based access to, and management of, commercially available software
· Activities managed from central locations rather than at each customer's site, enabling customers to access applications remotely via the Web
· Centralised feature updating, which obviates the need for end-users to download patches and upgrades.

· SaaS pricing:
· SaaS providers generally price applications on a per-user basis and/or per business basis
· Sometimes with a relatively small minimum number of users and often with additional fees for extra bandwidth and storage. 
· Some SaaS applications are free to the user, with revenue being derived from sources such as advertising, or upgrade fees for enhanced functionality (often referred to as "freemium"). 

B) Push, not Pull Technologies:
· Right now, we are mainly in a pull environment in which you have to find a website and request the information, products, and services you want
· In a push environment, businesses come to you with tailored offerings
· Spam and mass e-mailings are generic and targeted to reach sometimes millions of people
· With push environment, businesses know you and send you tailored advertising and product and service offerings
· petCENTRAL is a great example

C) F2B2C: factory-to-business-to-consumer: an e-commerce business model in which a consumer communicates through a business on the internet and directly provides product specifications to a factory that makes the customized and personalized product to the consumer’s specifications and then ships it directly to the consumer
· Disintermediation: use of the internet as a delivery vehicle, whereby intermediate players in a distribution channel can be bypassed

D) Voice over Internet Protocol (VoIP):  allow you to send voice communications over the Internet avoiding toll charges from a long distance phone carrier.
· Using VoIP, telephone calls are routed through a VoIP provider (which may also be your Internet Service Provider). Vonage, Primus, and Rogers provide VoIP services for which you pay a flat monthly fee.

E) Web 2.0: the second generation of the Web. It focuses on Web-based services such as online collaboration and dynamic and customized information feeds. 
· Applications: 
· Wikis: crowdsourcing
· Social networking sites
·  Blog
·  RSS feeds 
· Podcasting.

[Emerging trends continued]

2) Physiological interaction:
· Physical interfaces to the computer include a keyboard, mouse, monitor and printer. 
· Physiological interfaces use body characteristics such as voice, breath, and the iris of the eye.
· Physiological innovations include:
a) Automatic speech recognition (ASR): captures spoken words and distinguishes groups of words forming sentences; an ASR system follows three steps:
· Feature analysis: captures words, eliminates background noise and converts the digital signals into phonemes (syllables)
· Pattern classification: matches phonemes to sequences stored in an acoustic model database
· Language processing: attempts to attach meaning to word phonemes by comparing them with a language model database.

b) Virtual reality: three-dimensional computer simulation in which you actively and physically participate. 
· Special input and output devices capture a user’s movements and return responses. 
· Virtual reality devices:
· Glove: input device which captures movement and strength of your hands and fingers
· Headset (head-mounted display): input and output device which senses head movement; the screen covers your entire field of vision showing various views depending on how you move your head
· Walker: input device which captures movement of your feet as you walk or turn
· Virtual reality applications:
· Playing virtual reality games
· Designing homes (kitchens, etc.)
· Demonstrating car safety features
· Training pilots for adverse weather conditions
· Training assembly line workers
· Training doctors in surgery using virtual cadavers
· Anxiety Disorders
· At UQO they have active research in using VR for overcoming anxiety disorders
· By slowly introducing fearful stimuli in a controlled secure environment participants can reduce the impact of their debilitating anxieties
c) Cave automatic virtual environment (CAVE): a special 3-D virtual reality room that can display images of people and objects from other CAVEs.
· CAVEs are holographic devices that can create, capture, and/or display images in true three-dimensional form.
· A CAVE room has three walls, a floor and ceiling. Four video projectors project 3-D images onto these surfaces. 

d) Haptic interfaces: uses technology to add the sense of touch to an environment. 
· In virtual reality applications, gloves and walkers use haptic interfaces. 
· A jet-ski arcade game could use a haptic interface to change the screen whenever the player shifts his/her weight or leans from side to side.

e) Biometrics: uses physiological characteristics like fingerprint, iris, voice sound, or breath. 
· It can be used to identify a user. 
· Another application of biometrics is body scanning for the purpose of creating customized clothing or shoes.
· Biometric security: the best personal identification includes:
· What you know (password)
· What you have (card, key, etc.)
· Who you are (biometric)
· Some banks are converting ATMS to use all three levels of identification. In the future, you may have to insert your bank card, key in a password and allow the ATM machine to scan your iris.
· Integrating biometrics with transaction processing:
· Once society accepts the use of biometrics, organizations will: 
· Capture physiological characteristics and keep them in their data warehouses
· Combine transaction-processing systems with biometric processing systems.
· More biometrics to anticipate:
· Biochip: chip that can perform physiological functions when inserted into the human body e.g. restore motor skills to paralyzed people
· Implant chip: microchip implanted into the human body e.g. may enable a person’s location to be tracked using a GPS
· Facial recognition software: provides identification by evaluating facial characteristics

3) The wireless arena: wireless communications uses one of two technologies for transmitting information over radio waves:
· Bluetooth: for up to 10 metres
· Wi-Fi (wireless fidelity): for up to several kilometres
a) Next generation cell phones:
· Added storage, processor capability, music enhancements and video support.
· In the future, cell phone viruses will become more of a concern.

b) RFID (radio frequency identification): stores information in a tag or label. Transfer of information takes place when the chip is exposed to the correct frequency of radio waves. 
· RFID in use today:
· Anti-theft car key
· Library book tracking
· Livestock tracking
· Supply chain
· Passports 
· Esso’s Speedpass RFID key ring contains customer account information. The key ring is passive until it is passed over a reader at an Esso gas pump that emits a certain frequency of radio waves.
· The future of RFID: using RFID, every individual piece of merchandise can have its own electronic product code (EPC).  A grocery store could use electronic product codes for their stock. Each container on the store shelves could have an EPC, which includes the Universal Product Code (UPC) as well as a unique number. This would make it possible to precisely track supply chain movements.
· Near field communication is a short-range wireless connectivity technology standard for communication between electronic devices; NFC is possible when two NFC-enabled devices come within a few centimetres of each other. 
4) Pure technology:
a) Nanotechnology: discipline that seeks to control matter at the atomic and subatomic levels for the purpose of building devices on the same small scale
b) Multi-State CPUs (central processing unit): work with information represented in more than two states, with each state representing a digit between 0 and 9
c) Holographic storage devices: a device that stores information on a storage medium that is composed of 3-D crystal-like objects with many sides or faces 

Conclusion:
· Without a doubt, technology is now a necessity, our society could not operate without it
· Technology has made it easy to exchange privacy for convenience
· We use loyalty card at a grocery store to get discounts; that enables the stores to track information about you 
· It’s difficult to sometimes see the exchanging of privacy for convenience because it is occurring so slowly
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