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Chapter 1 
Managing the Digital Firm 

 

 
 

UPS COMPETES GLOBALLY WITH INFORMATION TECHNOLOGY 

United Parcel Service (UPS), the world‟s largest air and ground package-distribution 

company, started out in 1907 in a closet-sized basement office. Jim Casey and Claude 

Ryan—two teenagers from Seattle with two bicycles and one phone— promised the “best 

service and lowest rates.” UPS has used this formula successfully for more than 90 years 

and is now the world‟s largest ground and air package-distribution company. 

Today UPS delivers more than 13.6 million parcels and documents each day in the 

United States and more than 200 other countries and territories. The firm has been able 

to maintain leadership in small-package delivery services despite stiff competition from 

FedEx and Airborne Express by investing heavily in advanced information technology. 

During the past decade, UPS has poured billions of dollars into technology and systems 

to boost customer service while keeping costs low and streamlining its overall 

operations. 

 

Using a handheld computer called a Delivery Information Acquisition Device (DIAD), a 

UPS driver can automatically capture customers‟ signatures along with pickup, delivery, 

and time-card information. The driver then places the DIAD into the UPS truck‟s vehicle 

adapter, an information-transmitting device that is connected to the cellular telephone 

network. Package tracking information is then transmitted to UPS‟s computer network 

for storage and processing in UPS‟s main computers in Mahwah, New Jersey, and 

Alpharetta, Georgia. From there, the information can be accessed worldwide to provide 

proof of delivery to customers or to respond to customer queries. 

Through its automated package tracking system, UPS can monitor packages throughout 

the delivery process. At various points along the route from sender to receiver, bar-code 

devices scan shipping information on the package label; the information is then fed into 

the central computer. Customer service representatives can check the status of any 

package from desktop computers linked to the central computers and are able to 

respond immediately to inquiries from customers. UPS customers can also access this 

information from the company‟s Web site using their own computers or wireless devices 

such as pagers and cell phones. 

Anyone with a package to ship can access the UPS Web site to track packages, check 

delivery routes, calculate shipping rates, determine time in transit, and schedule a 

pickup. Businesses anywhere can use the Web site to arrange UPS shipments and bill the 

shipments to the company‟s UPS account number or to a credit card. The data collected 

at the UPS Web site are transmitted to the UPS central computer and then back to the 
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customer after processing. UPS also provides tools that enable customers such Cisco 

Systems to embed UPS functions, such as tracking and cost calculations, into their own 

Web sites so that they can track shipments without visiting the UPS site. 

A capability called UPS Campus Ship allows employees in multiple offices of a business to 

process and ship from their computers and have shipping procedures controlled by a 

central administrator set up by the business. Morris, Schneider and Prior LLC, a top law 

firm serving the financial services industry, uses this capability to track and control 

shipping costs. This firm is constantly sending time-sensitive documents from three 

different locations to clients throughout the United States. UPS tools automate the 

allocation and reporting of this firm‟s shipping costs and even itemize and detail shipping 

expenses for each client. 

Information technology helps UPS reinvent itself and keep growing. UPS is now 

leveraging its decades of expertise managing its own global delivery network to manage 

logistics and supply chain management for other companies. It created a UPS Supply 

Chain Solutions division that provides a complete bundle of standardized services to 

subscribing companies at a fraction of what it would cost to build their own systems and 

infrastructure. These services include supply chain design and management, freight 

forwarding, customs brokerage, mail services, multimodal transportation, and financial 

services, in addition to logistics services. 

Birkenstock Footprint Sandals is one of many companies benefiting from these services. 

Birkenstock‟s German plants pack shoes in crates that are bar-coded with their U.S. 

destination. UPS contracts with ocean carriers in Rotterdam to transport the shoe crates 

across the Atlantic to New Jersey ports instead of routing them through the Panama 

Canal to Birkenstock‟s California warehouses. UPS trucks whisk each incoming shipment 

to a UPS distribution hub and, within hours, to 3,000 different retailers. By handing this 

work over to UPS, Birkenstock has cut the time to get its shoes to stores by half. Along 

the way, UPS uses bar-code scanning to keep track of every shipment until the merchant 

signs off on it. UPS also handles Internet orders for Jockey International, laptop repairs 

for Toshiba America, and X-ray machine installation in Europe for Philips Medical 

Systems. 

Source: Dean Foust, “Big Brown‟s New Bag,” and “Online Extra: UPS‟s Eskew on „the Next Logical Step,‟ 

” BusinessWeek, July 19, 2004; Galen Gruman, “UPS vs. FedEx: Head-to-Head on Wireless ” and “New 

Technologies Hit Mainstream,” CIO Magazine, June 1, 2004; “Paper Trail,” RoundUPS, Fall 2004; and 

Todd R.Weiss, “UPS Delivers New Package Checkin System for Customers,” Computerworld, April 9, 

2003. 

To Think About: What are the inputs, processing, and outputs of UPS‟s package tracking 

system? What technologies are used? How are these technologies related to UPS‟s 

business strategy? How do UPS‟s systems provide value for the company and its 

customers? What would happen if these technologies were not available? 
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Chapter 2 
Information Systems in the Enterprise 

 
 

HAWORTH OVERHAULS SUPPLY CHAIN MANAGEMENT 

Haworth Incorporated, headquartered in Holland, Michigan, is the world’s second largest 

designer and manufacturer of office furniture and workspaces. The company offers a full 

range of furniture known for its innovative design including desks, chairs, tables, 

partitions, and storage products. Haworth operates in more than 120 countries, with 

9,000 employees, 40 manufacturing locations, 60 showrooms, and more than 600 

independent dealers around the world. 

Haworth was particularly successful during the booming economy of the late 1990s, 

which stimulated demand for new offices and office space. But the company was hit hard 

when many dot-coms went under because these companies glutted the market with their 

slightly used Haworth products. 

To bring costs back in line with declining revenue, Haworth started an ambitious 

overhaul of its supply chain management systems in 2002. Haworth’s 15 North American 

manufacturing facilities are located in North Carolina, Arkansas, Michigan, Mississippi, 

Texas, Ontario, Alberta, and Quebec. These facilities supply inventory to distribution 

centers in Michigan, Pennsylvania, Georgia, and Arkansas. Haworth needed to coordinate 

order fulfillment from multiple distribution centers with products received from all of its 

manufacturing facilities. The distribution centers needed to communicate more 

effectively with the manufacturing facilities to better plan the processing of customer 

orders. 

Haworth’s existing distribution system was an old-style mainframe locator application 

that could only handle inventory data for a single building and could not differentiate 

between facilities. Each distribution center used a different version of the system based 

on the computer system it interfaced with. The system did not provide a way to preplan 

shipments, so Haworth could not cross-dock material directly to an outbound shipment 

as efficiently as it desired, raising labor and freight costs. Cross-docking enables goods 

earmarked for a specific customer to move directly from the receiving dock to the 

shipping dock without being checked into the system and picked from inventory. 

To solve these problems, Haworth implemented a new Warehouse Management System 

(WMS) based on IristaWarehouse software from Irista in Milwaukee. WMS tracks and 

controls the flow of finished goods from the receiving dock at any of Haworth’s 

distribution centers to the customer site. The system has cross-docking capabilities to 

reduce labor costs in the warehouse. WMS interfaces with the various enterprise 

resource planning (ERP) applications running in the four distribution centers and with 

Haworth’s Transportation Management System (TMS). Acting on shipping plans from 
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TMS, WMS directs the movement of goods based on immediate conditions for space, 

equipment, inventory, and personnel. 

The Transportation Management System (TMS) uses optimization and carrier 

communication software from Manugistics Group in Rockville, Maryland. The system 

examines customer orders, factory schedules, carrier rates and availability, and shipping 

costs to produce optimal lowest-cost delivery plans. These plans are generated daily and 

updated every 15 minutes. TMS has an automated interface that enables Haworth to 

negotiate deliveries with its carriers. To find the minimal freight cost for deliveries, TMS 

maps out more efficient routes that minimize “less-than-truckload” shipments and 

damage to goods. 

TMS also electronically sends carriers “tenders,” which are requests to bid on a 

shipment. These tenders are transmitted over a private network or the Web, and carriers 

transmit bids back automatically. In the past, that process required two phone calls. If a 

carrier doesn’t reply within a specified time, the system automatically contacts another 

carrier. 

Both TMS and WMS run on server computers from Hewlett-Packard using the Unix 

operating system. They interface with two sets of order entry, manufacturing planning, 

and shipping systems that service two different furniture markets. To tie these 

applications, Haworth uses special “middleware” software from SeeBeyond Technology in 

Monrovia, California. The middleware passes customer orders, shipping plans, and 

shipping notifications among the applications. 

According to Jim Rohrer, a business applications process manager and key liaison 

between Haworth’s information systems and supply chain operations, the new systems 

haven’t merely optimized business processes—they’ve transformed them. Haworth used 

to have a “signpost” system where distribution centers received information on labels or 

on screens and then decided what to do with it. Now the system is more directed. TMS 

sets up a plan, feeds it to WMS, and WMS specifies the tasks that need to be 

accomplished. 

The payoff from these systems was considerable: Warehouse worker productivity 

increased 35 percent, freight costs were reduced 16 percent, and “less-than-truckload” 

shipments and damaged goods in transit declined 50 percent. Haworth’s investment in 

these supply chain management systems paid for itself in just nine months.  

Source: Gary H. Anthes, “Refurnishing the Supply Chain” and “Haworth’s Supply Chain Project,” 

Computerworld, June 7, 2004; Irista Inc., “Haworth: Synchronizing the Supply Chain,” www.irista.com, 

accessed August 18, 2004; and www.haworth.com, accessed August 18, 2004. 

To Think About: How did these supply chain management systems change the way 

Haworth worked? What value do they provide? 
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Chapter 3 
IS, Org, Mgmnt & Strategy 

 

 
HOTEL LOYALTY PROGRAMS BECOME COMPETITIVE WEAPONS 

Hotels have traditionally used customer loyalty programs to provide incentives for repeat 

customers. Now they are promoting them even more aggressively, especially for 

business travelers. Why? The answer lies in the data. 

Growing awareness of customer relationship management techniques has made hotels 

realize they can profit even more than in the past by collecting and analyzing detailed 

data about their guests. According to Robert Mandelbaum, a hotel analyst with PKF 

Consulting in Atlanta, the hotel chains are “desperate for data. . . . Hotels need 

information about their guests and especially about business travelers.” Encouraging 

guests to sign up for customer loyalty programs is “the easiest way to get that 

information.” 

Guests signing up for Wyndham Hotels‟ frequent-guest program provide information 

about their choice of bed, whether they prefer to relax with a soda or a glass of wine 

after checking in, the airline frequent flyer program to which they belong, as well as their 

addresses, e-mail addresses, and phone numbers. Those who sign up online are 

automatically registered for a monthly “Wyndham News ByRequest” e-mail notice of 

special members-only offers and program updates. 

Guests who refuse to sign up for such programs do not receive as much preferential 

treatment as those who do. For example, those who do not sign up for Wyndham‟s 

ByRequest loyalty program have to pay extra for high-speed Internet access and phone 

calls. Similarly, Hilton HHonors loyalty program members are allowed to check out late, 

whereas non-members who check out late have to pay for an additional day. 

The hotels use such detailed data to better serve their guests, and they also use it to 

develop targeted sales and marketing campaigns for enlarging their market share. Until 

recently, these data collection efforts have been woefully inadequate. According to 

Robert Burke, of Egroup Communications of Miami, which manages e-mail databases for 

the lodging industry, the U.S. hotel industry had collected data on only about 10 percent 

of its business travelers. The databases were incomplete or disorganized so that the 

hotels really knew very little about their guests. 

One exception is the Hilton Hotel chain. It spent $50 million on a customer information 

system called OnQ, which contains 7.5 million profiles of active guests in every property 

across the eight hotel brands owned by Hilton, including Hilton, Doubletree, Conrad, 

Embassy Suites, Hampton Inn, Hilton Garden Inn, Hilton Grand Vacations, and 
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Homewood Suites. In combination with Hilton‟s HHonors frequent-guest program, the 

system can recognize the same customer whether that person is checking into a $79 

room at Hampton Inn or a $540 suite at the Hilton Hawaiian Village in Honolulu. 

OnQ was largely custom-developed for Hilton. It includes a property management 

system and a hotel-owner reporting module, as well as Hilton‟s customer relationship 

management applications. All the pieces are integrated with a central reservation 

system, a sales force automation tool, an older revenue management system, a financial 

and human resources application from PeopleSoft enterprise software, and Hilton‟s e-

commerce site. The system is delivered as an information technology service to the 52 

hotels directly owned by Hilton and hotels that are operated as Hilton franchises. The 

franchisees license the software for about three-fourths of a percent of their annual 

revenue. 

“The Name, OnQ (pronounced „On Cue‟), supports the Hilton Hotels Corporation 

Customer Really Matters (CRM) strategy and represents information that is available to 

team members on demand, prompting them to act on guest „cues‟— preferences and 

service-recovery alerts—that will delight customers and create a bond of loyalty to the 

Hilton Family of Hotels,” said Tim Harvey, chief information officer for Hilton Hotels 

Corporation. “OnQ also represents an integrated suite of tools that „cue‟ hotel operators 

to respond decisively to current market conditions and make informed business decisions 

based on historical trends and competitive data.” 

OnQ makes it easier to match customer reservations with records of customer profiles in 

the Hilton database. Employees at the front desk tapping into the system can instantly 

search through 180 million records to find out the preferences of customers checking in 

and their past experiences with Hilton so they can give these guests exactly what they 

want. Before this system was implemented, only 2 out of every 10 guest reservations 

could be matched to an existing customer profile. OnQ is matching 4.7 and will 

eventually be able to match 6 out of 10.  

One of the main ways OnQ provides value is by establishing the value of each customer 

to Hilton, based on personal history and on predictions about the value of that person‟s 

future business with Hilton. OnQ can also identify customers that are clearly not 

profitable. Extra attention to profitable customers appears to be paying off. The rate of 

staying at Hilton Hotels instead of the hotels of rivals has soared to 61 percent from 41 

percent two years ago. OnQ will be further put to the test as Hilton opens an additional 

125 hotels in 2004 and 150 in 2005. 

Source: Tony Kontzer, “Data-Driven,” Information Week, August 2, 2004; Hilton Hotels, “Hilton‟s 

Customer-Information System, Called OnQ, Rolling Out Across 8 Hotel Brands; Seeking Guest Loyalty 

and Competitive Advantage with Proprietary Technology,” August 31, 2004; and Christopher Elliott, 

“Hotels Get Pushy About Their Loyalty Programs,” New York Times, June 1, 2004.  

To Think About: Why are frequent-guest programs so important for the hotel industry? 

How do they provide value? To what extent can OnQ provide the Hilton chain with a 
competitive advantage? Explain your answer.  
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Chapter 4 
E-Business and E-Commerce 

 

VOLKSWAGEN REVS UP ITS B2B NET MARKETPLACE 

Volkswagen AG is Europe’s largest car manufacturer, producing 5 million cars, trucks, 

and vans each year. VW owns luxury car makers such as Audi, Lamborghini, and Bentley 

and family car makers such as SEAT in Spain and Skoda in the Czech Republic. The 

company has 300,000 employees and operates plants in Europe, Africa, the Asia/Pacific 

Rim, and the Americas. Vehicles produced by Volkswagen Group account for over 12 

percent of the world market. 

VW companies purchase annually 60 billion euros worth, or about US$73 billion, in 

components, automotive parts, and indirect materials, and these purchases represent 

more than 70 percent of VW’s annual revenue. Obviously, the procurement process and 

relationships with suppliers are absolutely critical for Volkswagen’s success. 

The VW Group was looking for ways to create more efficient relationships with its 

suppliers and reduce the cost of paper-based procurement processes. However, the 

company did not want to automate procurement using a public exchange or an industry-

sponsored Net marketplace because it would have had to adapt its own business 

processes to a common framework that could be used by many different organizations. 

It decided not to participate in Covisint, the giant industry consortium Net marketplace 

set up by Ford, General Motors, and DaimlerChrysler, which provides procurement and 

other supply chain services for these companies, other automotive manufacturers, and 

their suppliers. 

Instead, VW opted for a private platform that would enable it to integrate its suppliers 

more tightly with its own business processes. Operating as a private industrial network, 

VWGroupSupply.com enabled the VW Group to design a system that optimized its own 

business processes. 

During the early summer of 2002 the company began implementing a massive private 

B2B extranet for the Volkswagen Group and its suppliers called VWGroupSupply.com. 

VWGroupSupply.com handles 90 percent of all global purchasing for VW, including all 

automotive and parts components. It is one of the most comprehensive private 

exchanges in the global automotive industry. 

The online Web-based platform can handle requests for quotations (RFQs), contract 

negotiations, catalog purchases, purchase order management, engineering change 

management, vehicle program management, and payments. This B2B private industrial 

network was developed using technology from a number of vendors, including Ariba, 

IBM, and i2 Technologies. 
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Suppliers of all sizes can access VWGroupSupply.com with standard Web browser 

software. The Web site is limited to suppliers that have done business with one or 

several companies in the Volkswagen Group and potential new suppliers that go through 

an authorization process. The system maintains a common data repository with details 

on each supplier concerning procurement, logistics, production, quality, technical design, 

and finance. 

It also features an online catalog with 1.37 million items from 750 global suppliers. The 

catalog uses the eCl@ss standard for classifying its contents. All suppliers who 

participate in the catalog ordering process classify their products using this standard. 

Online negotiations involve multiple bids by suppliers for various purchasing contracts. 

VWGroupSupply.com ensures that all participants meet its technical and commercial 

qualifications. Before an online solicitation begins, the system informs vendors about the 

data and precise rules governing the negotiations.  

Shifts in market demand have a drastic impact on VW’s production activities and affect 

the ability of suppliers to deliver. Production bottlenecks can result if suppliers are 

unprepared for a sudden upsurge in demand. If suppliers stock too much inventory, they 

may incur excess costs from running at overcapacity. VWGroupSupply.com has an 

application called Electronic Capacity Management (eCAP) to alert both VW and its 

suppliers to changes in trends in advance. 

eCAP enables suppliers to track VW’s continually updated production plans and materials 

requirements in real time online. This capability captures information about participating 

suppliers’ planned maximum and minimum capacities. If VW production requirements go 

beyond these limits, the system sets off an alarm so both parties can react quickly. eCAP 

maintains information on over 200 suppliers and 4,000 critical parts. 

During its first three years of operation, the material cost reductions and productivity 

gains from VWGroupSupply.com produced more than 100 million euros (US$122 million) 

in cost reductions. 

As of mid-2004, VWGroupSupply.com had handled over 500,000 transactions with more 

than 5,500 suppliers. More than 4,200 online contract negotiations involving 26,000 

suppliers were conducted online, with a value of 42 billion euros (US$51 billion). Over 

13,200 people used the online catalog and placed orders totaling 150 million euros 

(US$182 million).  

Source: Martin Hoffman, “Best Practices: VW Revs Up Its B2B Engine,” Optimize Magazine, March 

2004; www.vwgroupsupply.com, accessed August 23, 2004; and www.hoovers.com, accessed 

August 24, 2004.  

To Think About: What are the benefits to Volkswagen from using a private industrial 

network instead of a more open exchange? How does this system change how VW and it 

suppliers do business? What value does VWGroupSupply.com provide to Volkswagen and 

to its suppliers? 
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Chapter 5 
Ethical and Social Issues in the 

Digital Firm 

 

WHEN SOFTWARE KILLS: WHAT HAPPENED AT PANAMA’S NATIONAL CANCER 

INSTITUTE 

Victor Garcia feels lucky to be alive. He was one of 28 patients at the National Cancer 

Institute of Panama who received excessive doses of gamma ray radiation for cancer 

treatments in November 2000. Since then, 21 of these patients have died, and the 

International Atomic Energy Agency (IAEA) believes at least five of these deaths were 

caused by radiation poisoning. 

The three Panamanian medical physicists who used the software to figure out the dose of 

radiation for these patients were charged with second-degree murder. Under 

Panamanian law, they may be held responsible because they introduced changes in the 

software that guided the radiation therapy machine used on these patients. How could 

this tragedy have happened? 

Before administering radiation treatment, a physician devises a treatment plan that 

determines what dose of radiation can be safely targeted at a cancerous tumor. The plan 

also specifies where to place metal shields known as “blocks” to protect noncancerous 

areas. Using this plan, a medical physicist inputs information on the size, shape, and 

location of the blocks into software for guiding radiation machines. The software creates 

a three-dimensional picture of how the dose will be distributed and calculates how long 

the radiation treatment should last. 

The Panamanian medical physicists were following a doctor’s instructions to be more 

protective of pelvic organs by adding a fifth block to the four blocks ordinarily used on 

cancer patients. However, the radiation machine software, which was created by 

Multidata Systems International of St. Louis, Missouri, was designed for treatments only 

when four or fewer blocks are prescribed. 

Olivia Saldana, one of the Panamanian physicists, tried to make the software work for a 

fifth block. She entered the dimensions of all five blocks as a single composite shape. 

Although it looked like the system could work with this composite shape, the software 

miscalculated appropriate doses. Patients were subjected to 20 to 50 percent more 

radiation than they should have received. 

Multidata insists that it did nothing wrong. Multidata’s software manual stated it is “the 

responsibility of the user” to verify the results of the software’s calculations. Had the 

hospital verified the radiation doses by manually checking the software’s calculations or 
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by testing the dosages in water before radiating patients, the staff would have found out 

about the overdoses before they were administered. 

Unfortunately, National Cancer Institute physicists did not always manually verify the 

results of the software calculations. Three radiation physicists were working overtime to 

treat more than 100 patients per day because the hospital was understaffed. The IAEA 

found that the hospital examined only the functioning of the hardware. It had no quality 

assurance program for the software or for its results. Consequently, physicists were not 

required to tell anyone they had changed the way they entered data into the system and 

no one questioned the software’s results. 

By 1997, the hospital staff was so worried about radiation overdoses that it reported to 

the Panamanian Ministry of Health that “overexposure of radiation therapy patients due 

to human error” would be a risk unless conditions at the hospital improved. 

Independent experts not associated with the case assert that the software that controls 

medical equipment and other lifecritical devices should be designed to pause or shut 

down if told to execute a task it is not programmed to perform. When the IAEA 

investigated the National Cancer Institute incident in May 2001, it found other ways to 

get the software to miscalculate treatment times. Every time investigators treated one, 

two, or four blocks of varying shapes as a single block, the software miscalculated the 

treatment times.  

The IAEA investigating team and a team from the M. D. Anderson Cancer Center in 

Houston found Multidata’s manual did not describe precisely how to digitize coordinates 

of shielding blocks. The report also noted that the manual did not provide specific 

warnings against data entry approaches that are different from the standard procedure 

described.  

Examiners from the U.S. Food and Drug Administration (FDA) who inspected Multidata in 

May 2001 found that Multidata had received at least six complaints about calculation 

errors related to the software’s inability to handle certain types of blocks correctly. The 

examiners reported that Multidata had been aware of this failure since at least 

September 1992, but had not taken any corrective action. In 2003, Multidata signed a 

consent decree with the FDA that it would not make or sell software for radiation therapy 

devices in the United States, although it can sell its products abroad.  

Source: Deborah Gage and John McCormick, “We Did Nothing Wrong,” Baseline 

Magazine, March 2004; and “FDA Seeks Injunction against Multidata Systems Intl.,” FDA 

News, May 7, 2003. 

To Think About: What management, organization, and technology factors were 

responsible for the excess radiation doses at Panama’s National Cancer Institute? Who 

was responsible for the malfunctioning of the system? Was an adequate solution 
developed for this problem? Explain your answer. 
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Chapter 6 
IT Infrastructure & Platforms 

 

TWO CANADIAN CITIES GO FOR LINUX 

“Downward budget pressure” convinced the Canadian city of Calgary to take a hard look 

at Linux. Like other municipal governments, Calgary was on the receiving end of budget 

cuts that left it searching for low-cost technology solutions.  

In the fall of 2002 Calgary had about 140 Unix servers, with 60 percent running the Sun 

Solaris version of Unix, 25 percent running HP’s Tru64 Unix, and the rest running other 

operating systems. According to Dan Ryan, Calgary’s manager of infrastructure and 

desktop management, “Unix was so expensive because everything was proprietary—both 

the hardware and the software.” As these servers aged and required replacement, 

Calgary found it did not have the money to upgrade to another expensive environment.  

Ryan and his team started investigating Linux. They found out that both HP and IBM had 

invested heavily in making sure their products could support Linux and that Oracle had 

become certified on commercial Red Hat Linux. Calgary uses Oracle database products 

extensively. Ryan was further sold on Linux when he learned that many other large 

organizations, including DaimlerChrysler, the U.S. Department of Defense, and the U.S. 

Postal Service, had started using Linux.  

To test Linux capabilities, Calgary ran four pilot projects over a three-month period in 

2003. The first two were led by HP, and Calgary’s information systems staff who were 

versed in Unix learned enough Linux to take over the remaining two tests.  

One application tested Calgary’s tax installment plan running on Linux. This application 

has about 175,000 records in its file for residents who pay property taxes once a month. 

Running on a Unix computer, this application took about 73 minutes to process. In the 

test, the same application took only 31 minutes running on an Intel computer with two 

CPUs and the Linux operating system.  

Another test used the application for Calgary’s annual tax account balance, which 

handles 330,000 property tax records. This application took about 60 hours to process 

on an 8-CPU computer running Unix. Running on a Linux-based Intel computer with 2 

CPUs, the application took only 13.5 hours.  

From these tests Ryan learned that Linux could improve computer performance as well 

as lower costs. As a result of adopting Linux, Calgary’s capital and operating costs for 

information technology have dropped by 75 percent. Calgary used to pay over $650,000 

for equipment maintenance on its Unix servers. By the end of 2004, it will pay less than 
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$150,000 to maintain its Linux computers. These savings mean that Ryan does not have 

to wait as long as before to replace Calgary’s computer systems.  

Toronto’s Children’s Services Division (CSD) is reporting similar benefits from Linux. CSD 

has 62 branches, a main office, and remote locations, including 58 day care centers. This 

organization has a small information technology budget of approximately $2 million per 

year, which is tiny compared to other city departments. CSD, as well as other Toronto 

departments, has some autonomy in technology decisions, and it is allowed to purchase 

the hardware and software that it believes is best for its purposes.  

CSD’s service and support costs were escalating as old PCs neared the end of their 

useful life cycle. The division investigated purchasing new PCs running Microsoft 

Windows XP, but the cost was prohibitive—about $1,600 to purchase each PC plus an 

additional hundred dollars per machine to license Windows XP. The Children’s Services 

Division instead installed Red Hat Linux version 7.3 on about 450 desktop computers at 

a cost of about $250 per machine.  

The transition to Linux was not difficult for the division because it uses inexpensive 

desktop machines with no floppy disk drives or hard drives. All data and software are 

stored on a central server networked to these desktop clients, so users have no 

opportunity to install unauthorized software. Everything is centrally maintained.  

By installing Linux, the division does not need to worry about licensing operating 

systems—Linux is almost free. If there is a problem, CSD’s information systems staff can 

turn to the open-source community supporting Linux. To help them, CSD staff typically 

find many other users that have already dealt with the problem. Hardware and software 

are so easy to maintain that the division needs only six information systems staff 

members to support 450 users.  

On the negative side, the Children’s Services Division did have to spend some time and 

money training its staff on Linux, and not all software is yet compatible with Linux.  

By reducing maintenance at the desktop, CSD saves in human resources and can use its 

technology budget for other purposes, including new Sun servers and data storage 

services. 

Sources: Patricia Pickett, “City of Calgary Moves to Linux,” ComputerWorld Canada, March 5, 

2004; Kathleen Sibley, “A Tale of Two Open Source Cities,” www.itbusiness.ca, accessed April 30, 

2004; Ryan B. Patrick, “City Rolls Out Desktop Linux,”www.opencitygov.org, accessed September 

10, 2004. 

To Think About: Is Linux a good choice for these government organizations? Why or 

why not? How does Linux provide value? Would private business firms obtain similar 

benefits? What are the business as well as the technology issues that should be 

addressed when making that decision? 
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Chapter 7 
Managing Data Resources 

 
 

LARGE DATA WAREHOUSES: WHEN BIGGER IS BETTER 

Until a few years ago, a data warehouse or transactional database that held 1 terabyte 

(TB) of data was considered big. Today a “big” database holds tens of terabytes. The 

data warehouses used by AT&T and Axfood are examples, and they provide special 

benefits. 

 

AT&T Labs maintains a 26-TB data warehouse, which holds two years of detailed records 

of local and long-distance telephone calls on the AT&T network. The data in the 

warehouse are split between computers in two different locations, and the warehouse 

runs on Sun Microsystems Enterprise 10000 servers, with 2,670 disk drives for storage. 

AT&T stores data over two years old offline. About 3,000 AT&T employees routinely tap 

into the warehouse to check billing errors, to analyze call volumes to plan network 

expansions and upgrades, and to calculate prices to pitch new services to customers. 

One of the most important benefits of the warehouse is the ability to analyze data 

shortly after they are captured by the system. Data from AT&T’s operational billing and 

network management systems enter the warehouse directly so that the warehouse can 

provide answers to queries almost instantly. For example, the warehouse enables AT&T 

to analyze consumer calls in response to AT&T television ads an hour after they run. An 

analyst can query the warehouse for all calls made to a country from a specific area code 

during a specific month and obtain an answer in less than a minute. Before AT&T built 

this warehouse, marketing personnel had to wait four to six weeks for billing reports to 

determine whether an ad produced sales. 

Axfood, a major grocery chain with hundreds of retail stores throughout Scandinavia, 

also wanted instant analysis of its customer data. It already held a 20 percent market 

share, but the retail food industry is fiercely competitive, with razor-thin profit margins 

and many perishable goods with a limited shelf life. Axfood management believed its 

company could strengthen its leadership position in the Nordic retail food market by 

offering unique products combined with superior convenience and service. Axfood is 

based in Stockholm, Sweden, has 8,000 employees, and generates about US$4 billion in 

annual revenue. 

Like many other retail chains, Axfood had been gathering point-of-sale data about 

customer purchases and analyzing the data to make decisions about what items to stock 

in its stores. But its data-warehousing technology was not up to the task. The company 

was using two data warehouses for this purpose, one running on an Oracle DBMS and 

the other on Microsoft SQL Server. These warehouses could support only weekly 

analyses of all the point-of-sale data and could not scale to handle Axfood’s growing 
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volume of data. Axfood’s management had determined that by 2005 it would need 10 

terabytes of storage. 

Axfood’s management wanted to know about which products customers decided to buy 

within an hour of the actual purchase. If its hundreds of retail outlets experienced a 

sudden run on a particular brand of paper towels, for example, Axfood could replenish 

store shelves by the next day. Accurate and up-to-date customer purchase data would 

also help Axfood minimize excess inventory by enabling it to stock its shelves with items 

customers were sure to buy. “This level of responsiveness is the only way to maintain 

customer loyalty,”states Axfood’s data architect. “By having a better grasp on customer 

buying activities, we could make more targeted purchasing decisions, which would 

ultimately save us money and generate more revenue.” 

Axfood management determined that it could reduce the total cost of ownership of its 

technology assets for data management if it consolidated on a single platform for its 

data warehousing. It selected IBM’s DB2 Universal Database Enterprise Server Edition 

for AIX, Version 8.1 running on an IBM pSeries 670 server, with 2.3 terabytes of storage 

in an IBM TotalStorage Enterprise Storage Server. The pSeries 670 server met Axfood’s 

requirements for a high level of performance and availability. It is large enough to host 

other applications besides the data warehouse, enabling Axfood to get a higher return on 

its hardware investment. This platform is more scalable, costeffective, and easier to 

manage than the Oracle and Microsoft systems and can easily support Axfood’s data 

management and storage needs. 

Axfood’s DB2 data warehouse uses Data Stage from Ascential Software to extract, 

transform, and load sales data into the DB2 database, which stores and consolidates all 

the merchandise, stock, and purchase data. 

Once the Axfood data warehouse is at full capacity, the company should recoup all the 

costs of its investment within two to three years. Axfood also expects the cost of 

maintaining the data warehouse to decrease significantly in its third year of operation 

because of the declining need for information systems staff to administer it. The 

company can then allocate more information systems staff to more critical areas. 

The data warehouse has helped transform Axfood into a much more agile and proactive 

company where the products customers want are instantly available on store shelves 

when and where they need them. The DB2 data warehouse will provide Axfood with a 

crystal-clear view of its customers’ shopping habits well into the future. Never again will 

rapid business changes take it by surprise. 

Sources: Marianne Kolbasuk McGee, “Bigger and Better,” Information Week, March 22, 2004) and 

“Axfood Transforms Inventory Management Process with DB2 Data Warehouse,” www.ibm.com, 

accessed May 17, 2004. 

To Think About: How do large data warehouses provide value for a business? What 

special technology challenges do they pose? 

 



MANAGEMENT INFORMATION SYSTEM TELECOMMUNICATION, NETWORK & INTERNET 1 

 

Chapter 8 
Telecommunications, Networks, and 
the Internet 

 

INTERNET TELEPHONES: WHY NOT? 

Allied Domecq is the world’s second largest publicly traded company for international 

spirits, wine, and quick-service restaurants, with nearly 12,000 employees and 50 

businesses worldwide. Its brands include Courvoisier, Kahlua, Beefeater Gin, and the 

Dunkin’ Donuts and Baskin-Robbins food chains. 

Until a few years ago, Allied Domecq had a mishmash of disparate communications 

systems that could not meet its needs. Mark Whittle, senior manager for global 

communications at Domecq’s Windsor, Canada, unit, used to say, “We had trouble 

getting data across our computer room, let alone North America.” While modernizing its 

network infrastructure, the company decided to start using VoIP. Management realized 

that it could use its new network for IP telephony without much additional expense. 

Domecq’s Windsor computer center supports IP telephony services for six smaller sites in 

sales and marketing, which include California, Florida, Chicago, and New York. 

Consolidating each site’s individual contracts for network maintenance and telephone 

systems produced savings. Besides reducing long-distance fees, the VoIP network 

eliminated service and travel fees that telecommunications companies typically charge to 

add lines, create new extensions, or change the phone system. Domecq’s various North 

American business units realized time savings for their own employees responsible for 

administering the traditional telephone networks. Some of these employees spent 15 to 

20 percent of their time on this task. The VoIP network freed up their time so they could 

focus on more important business initiatives. 

Besides simplifying management and communications, the new technology provides an 

infrastructure for easily adding new services and features for users. When 100 

executives moved after Domecq’s spirits division was reorganized, very few changes had 

to be made to provide them with telephone service. No new wiring was required. They 

merely picked up their phones and moved to a new desk. 

Bruce Cumming, the vice president of National Money Mart Co., a financial-services firm 

based in Victoria, British Columbia, uses VoIP to manage his voice calls from his 

computer. When he wants to call someone, he clicks on the name in the contact list in 

his computer’s Microsoft Outlook program. When the number rings and someone 

answers, he talks to them on his speaker phone. Cumming also uses his computer to 

check voice mail, set up conference calls, and forward calls to his cell phone or home 

phone. 
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Canada’s Maritime Steel and Foundries Ltd. has used a VoIP system from 3Com for more 

than four years. Maritime Steel has five divisions in three cities: Alberton on Prince 

Edward Island and New Glasgow and Dartmouth in Nova Scotia. Its traditional telephone 

system was large, complex, and difficult to maintain and administer. A steel company 

goes through many changes daily, hiring, firing, and changing employee job positions 

and titles. The communications system has to mirror these changes. It might cost $200 

for a telecommunications specialist to visit each site to make such changes. 

Sean Green, Maritime’s manager of information systems, wanted a system that is easy 

to administer. By using VoIP, he now spends very little time taking care of Maritime’s 

telephone needs. The system can be administered from a Web page, which Green can 

access anywhere he is working. Creating a new extension for an employee, for example, 

only takes about ten seconds. The system further eases communication by translating 

voice into data. Voice messages can be turned into Wav files (Windows’ digital audio 

format) and accessed by the recipient as audible e-mail. That means that Maritime’s 

executives can bring up a Web page anywhere in the world and access all their 

messages, including voice. Maritime’s system paid for itself within two years. 

Construction company Swinerton Incorporated started using VoIP three years ago when 

it moved to new headquarters. Swinerton had been building more cubicles and spending 

money for the telephone provider to add more lines and move telephones around. 

Swinerton lacked sufficient internal staff to support a conventional phone system, so it 

purchased a system for $230,000 from NEC Corporation that included a server, 220 

phones, two operator consoles, a voice mail system, management software, and 

training. Managers can control the system and make changes to phones and user 

accounts in many different locations from a single console. 

Swinerton’s VoIP service isn’t quite as reliable as the conventional telephone system. 

Now and then a NEC handset fails. Larry Mathews, Swinerton’s director of information 

technology (IT), observes that a VoIP system is “only going to be as reliable as your 

data network,” and users are accustomed to conventional telephones that always work. 

VoIP telephones may perform more like computers, which need to be rebooted from time 

to time, and are vulnerable to hackers, computer viruses, and other security risks. If IP 

voice traffic isn’t properly secured, it could be intercepted, copied, or redirected. 

Nevertheless, Swinerton is so pleased with the system that it installed 700 VoIP lines in 

offices from Houston to Oakland, California, and Seattle. 

Sources: Susan Maclean, “Dialing IP for Increased Productivity,” ItWorld Canada.com, accessed January 

1, 2004; “Ready for Prime Time,” Wall Street Journal, January 12, 2004; and David M. Ewalt, “The New 

Voice Choice,”Information Week, March 1, 2004. 

To Think About: How does VoIP technology provide value for businesses? What 

management, organization, and technology issues would have to be addressed to 

convert from a conventional telephone system to one using VoIP? 

 



MANAGEMENT INFORMATION SYSTEM WIRELESS REVOLUTION 1 

 

Chapter 9 
Wireless Revolution 

 

DOES RFID THREATEN PRIVACY? 

German retailer Metro AG has been an early and vigorous adopter of radio frequency 

identification (RFID) technology. It is implementing a wireless inventory tracking system 

for 250 stores, 10 central warehouses, and 100 to 300 of its biggest suppliers, 

representing 65 percent of its sales in Germany. Metro expects to bring all of its 

approximately 800 German stores onto the system by the end of 2007. Gerd Wofram, 

Metro‟s project manager, believes the cost of this system will be offset by the savings it 

produces for both Metro and its suppliers, including Procter & Gamble, Gillette Company, 

and Kraft Foods. 

Under Metro‟s system, suppliers will attach RFID tags to pallets and cases of goods 

supplied to certain stores and warehouses. As these tagged containers move in and out 

of Metro warehouses and stores, they will be tracked by RFID readers. By tracking 

supply and inventory more precisely, the RFID system will enable Metro to cut down on 

lost, stolen, or damaged products, ensure shelves are stocked, and eventually reduce 

staff. If all goes well,Metro could reduce its inventory carrying costs by up to 20 percent. 

So far, so good. But when Metro tried to bring RFID closer to the customer, it unleashed 

a storm of controversy. Metro also uses RFID microchips in its Payback customer loyalty 

cards and RFID tags on CDs and DVDs for theft protection and for controlling customer 

previews of age-restricted DVDs. (Without a loyalty card as a key, customers can 

preview only the equivalent of G-rated films.) No RFID readers are in the stores tracking 

customers. 

 

Nevertheless, Metro‟s move into RFID technology alarmed privacy activists. Katherine 

Albrecht, founder and director of Consumers Against Supermarket Privacy Invasion and 

Numbering (CASPIAN), which opposes marketing data collection, questioned the use of 

RFID in Metro loyalty cards. She warned that the identifying serial numbers in the store‟s 

RFID tags could not be deleted, so that the tags could be used to track customer 

whereabouts after they have taken their purchases home. Metro claimed the technology 

to erase the serial number from RFID tags would soon be available. 

Privacy advocates in the United States are worried about RFID tagging as well. According 

to Barry Steinhardt, director of the Technology and Liberty Project for the American Civil 

Liberties Union, growing use of RFID will give government officials “tremendous new 

power to track and control the movement of citizens.” If such tags were embedded in 

identification documents such as a passport or driver‟s license, government agents could 

potentially follow an individual. 

For many companies, privacy is still not an issue because they are not using RFID to 

track individual items—only pallets or shipping containers containing items. It is only 
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when stores start RFID tagging individual items that privacy issues come into play. Once 

the price of RFID tags drops to 5 cents or less, companies will use them on individual 

consumer items, but that remains several years away. 

If these companies want to please their customers, however, they will need to start 

thinking about how they will handle the privacy issue once RFID becomes cost-effective 

at the package level. Mark Roberti, editor of RFID Journal, recommends that businesses 

develop RFID privacy policies as they are gradually implementing this powerful 

technology. 

 

Some organizations are already looking for positive ways of dealing with the RFID 

privacy issue. U.K. department store Marks& Spencer tested RFID tagging of in-store 

merchandise. It used throwaway paper RFID tags called Intelligent Labels that were 

attached to, but not embedded in, men‟s suits, shirts, and ties. Each tag contained a 

unique number that pointed to an entry in a database detailing product characteristics 

such as style, size, and color. The tag numbers were not scanned when customers 

purchased the items, so no personal information was associated with them. 

Before implementing this system, Marks & Spencer discussed the project with Katherine 

Albrecht of CASPIAN and with the United Kingdom‟s National Consumer Council. When 

Marks & Spencer heard the concerns of members of these organizations about RFID tags 

embedded in products that customers would take home, it decided to use removable 

tags. 

 

Such a measure would find support from privacy advocates in the United States, who are 

urging Congress to enact legislation limiting government use of tags and requiring 

retailers to provide easily removable tags for consumers who want to jettison their tags 

after completing their purchases. 

In Singapore, the Alexander Hospital‟s Department of Emergency Medicine is running a 

pilot program in which emergency room (ER) patients are tracked using RFID tags. This 

system must manage a situation in which patients are admitted and discharged very 

quickly and move in unpredictable patterns around the ER. The RFID system was 

designed to reduce the time staff spend tracking down people. To maintain privacy, all 

personally identifiable information (patient names and contact numbers) can be accessed 

only by designated staff using individual passwords. The department keeps the patient 

tracking data only for 21 days, as required by the Ministry of Health. 

Sources: Thomas Claburn, “Watching Out,” Information Week, February 16, 2004; Karen J. Delaney, 

“Inventory Tool to Launch in Germany,” Wall Street Journal, January 12, 2004; Marilyn Geewax, 

“Privacy Advocates Assail Radio-ID Tags,” Atlanta Journal-Constitution, July 16, 2004; Erika 

Morphy,“Metro Gives RFID „Future Stores‟ Green Light,” CRM Daily, July 7, 2004; and Steve Ulfelder, 

“Raising an RFID Ruckus,” NewsFactor Top Tech News, October 7, 2003. 

 

To Think About: How does RFID technology threaten individual privacy? Should 

retailers have a RFID privacy policy? Why or why not? What issues should the privacy 

policy address? 
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Chapter 10 
Security and Control 

 

THE RUSH TO PATCH 

Computer viruses and worms appear to be growing smarter and more numerous every 

day. Fast-spreading worms such as Sasser, SQL Slammer, and Blaster have been able to 

proliferate rapidly because companies cannot update their software quickly enough to 

deter them. 

A new vulnerability in a software product is not announced until a patch is available. At 

that point hackers rush to exploit the vulnerability before the patch has been widely 

applied. These malicious hackers have become so efficient that they are churning out 

these powerful new worms faster than corporate security experts can patch their 

systems. According to Foundstone, Inc., a technology risk-management firm in Mission 

Viejo, California, the average time between the announcement of a security flaw and the 

appearance of malicious code to exploit it has declined from 281 days in 1999 to merely 

10 days. That means that patch management tracking and applying updates to fix 

security flaws—is more challenging today than ever. 

The course of the Sasser worm illustrates some of these challenges. A small security firm 

called eEye Digital Security had informed Microsoft about a vulnerability in the 

networking feature of the Windows operating system in October 2003. eEye agreed with 

Microsoft not to disclose vulnerabilities it found until Microsoft evaluated the risk and 

created a software patch. It took six months for Microsoft to release a protective patch. 

In the meantime, eEye waited, knowing that its network was wide open to being 

attacked and there was nothing it could do. 

Microsoft finally announced the vulnerability and the availability of a patch in April 2003. 

Within hours, snippets of“exploitable code” appeared on Internet discussion boards. 

Sasser’s authors then quickly went to work. Only 17 days passed between the time 

Microsoft announced the flaw and the Sasser worm was released, on April 30, 2004.  

Patches can be very time consuming to apply, especially if security updates are needed 

for client machines as well as servers and larger computers. A large corporation might 

have hundreds of servers and thousands of desktop client PCs that need to be secured 

against each virus or worm outbreak, and a separate software patch might need to be 

installed on each of these machines. For example, Motorola, headquartered in 

Schaumberg, Illinois, must patch as many as 100,000 computers running the Windows 

operating system if such updates are required. Station Casinos in Las Vegas has 220 

Windows servers running slot machine accounting, player tracking, and restaurant cash 

register systems that must be patched if necessary.  
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Moreover, some of these patches are incompatible with the software in some computer 

systems. Research from AssetMetrix, a Canadian asset-monitoring service provider, 

found that upgrading to Windows XP Service Pack 2 causes problems in about one in 

every 10 PCs running the operating system.  

Difficulties applying patches explain how the SQL Slammer worm could infect so many 

computers in such a short period of time. In less than 10 minutes in January 2003 the 

worm infected tens of thousands of servers running Microsoft SQL Server 2000 database 

management software, including those supporting the Finnish telephone system, the 

Davis-Beese nuclear power station outside Toledo, Ohio, and 13,000 Bank of America 

automatic teller machines (ATMs). Microsoft had developed a patch for SQL Server 

software to deal with this vulnerability six months earlier, but many organizations had 

been reluctant to apply it, citing concerns that the patch needed more testing and time 

required to apply it.  

If a new vulnerability appears, “anything less than nearperfection in patching puts you at 

risk of substantial downtime,”says William Boni, chief information security officer for 

Motorola. And achieving 100 percent perfection is also difficult because employees are 

traveling or working remotely. If a system has not been patched, Boni’s team removes it 

from Motorola’s network. But that means the system must be updated manually by a 

technician.  

In 2003, Boni was satisfied if his team completed all the patching work for 100,000 

computers within 30 days. But the Sasser worm hit the Internet only 17 days after 

Microsoft disclosed the vulnerability the worm targeted. So, Motorola must respond 

immediately to new vulnerabilities as if it is already under attack. 

System administrators must scramble whenever a new vulnerability is announced. 

Microsoft, Oracle, SAP, Computer Associates, and other software vendors are trying to 

make the process more predictable by scheduling disclosure of vulnerabilities and 

release of patches on a routine monthly basis. 

Even with better scheduling of patch release, many organizations don’t have the time or 

resources to keep up with tracking security flaws and installing patches. For example, a 

U.S. General Accounting Office report in June 2004 stated that half of the 24 

government agencies surveyed lacked the staff and money to keep up with the security 

flaws that have been discovered in commercial software. Station Casinos was recently 

still testing one patch when Microsoft issued the next one. 

Sources: David Bank, “Computer Worm Is Turning Faster,” Wall Street Journal, May 27, 2004; 

“Editorial: Time to Apply a Patch,” Federal Computer Week, June 22, 2004; Gregg Keizer, “Windows XP 

Service Pack 2: The 10% Problem,” Information Week, August 31, 2004; and Jaikumar 

Vijayan,“Unprepared Firms Slammed,” Computerworld, February 3, 2003. 

To Think About: What management, organization, and technology factors explain why 

companies have so much difficulty protecting themselves from worms and other 

malicious software? What steps should they take to deal with this problem more 

effectively? 
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