CHAPTER

PROCESS MODELING,
PROCESS IMPROVEMENT,
AND ERP IMPLEMENTATION

LEARNING OBJECTIVES

After completing this chapter, you will be able to:

= Use basic flowcharting techniques to map a business process B

* Develop an event process chain (EPC) diagram of a basic busirﬁess' _'
process

» Evaluate the value added by each step in a business process
+ Develop process-improvement suggestions '

* Discuss the key issues in managing an ERP implementation p_rojeci

* Describe some of the key tools used to manage an ERP im'pleméntation
project _ .

INTRODUCTION

The theme of business processes management undetlies much of the discussion in this text. In this
chapter, we will explore tools, such as flowcharts and process chains, that can be used to describe
business processes. You will learn how these tools, which are not specific to ERP, can help
managers identify process elements that need to be improved. We will finish by studying the role

these process-modeling tools play in ERP implementation projects.
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PROCESS MODELING

By now, it should be clear that business processes can be quite complex. Adding to that
complexity is the fact that individuals with various skills and abilities are responsible for
executing business processes. For business processes to be effective (achieve the desired
results} and efficient (achieve the desired results with the minimum use of resources), the
processes must be clearly defined, and individuals must be adequately trained to perform
their roles and to understand how their roles fit within the overall business process.

We will use the term process model to describe any abstract representation of a
process. A process madel can be as simple as a diagram with boxes and arrows or as
complex as computer software that allows for process simulation. Graphical
representations are usually easier to understand than written descriptions, and process-
modeling tools provide a way to describe a business process so anyone viewing the model
can easily understand the process. Frequently, process models are developed by a team of
employees involved in the process. The interaction required to develop a process model
often reveals misunderstandings and ensures that all team members are “on the same
page.” A well-developed process model provides a good starting peint for analyzing a
process so participants can design and implement improvements. Process models can also
be used to train employees who will support the business process.

Flowcharting Process Models

Flowcharts are the simplest of the process-modeling tools. A flowchart is any graphical
representation of the movement or flow of concrete or abstract items—materials,
documents, logic, and so on. Flowcharts originated with mathematicians and computer
programmers, who used them to trace the logical path of an algorithm. In the early days of
computer programming, computer resources were limited, and executing a program

used considerable resources. As a result, most programmers spent a significant amount

of time clearly defining the logic of their programs using flowcharts before actually writing
the code and testing the program.

A flowchart is a clear, graphical representation of a process from beginning to end,
regardless of whether that process is an algorithm or a manufacturing procedure.
Flowcharting has been used in business applications since the 1960s to help
businesspeople visualize workflows and functional responsibility within organizations.
Today the term process mapping is often used interchangeably with flowcharting, the
distinetion being that process mapping refers specifically to the activities occurring within
an existing business process. Process mapping develops an “as is” representation of a
process, with a goal of exposing weaknesses that need to be addressed. Once a company
develops a process map, it can perform a gap analysis, which is an assessment of
disparities between how the process currently works and how the organization wants
it to work.

Flowcharting uses a standardized set of symbols to represent various business
activities. You can use a wide range of symbols for process mapping, but the basic set
shown in Figure 7-1 is sufficient to deseribe even a complicated business process. Using a
few simple symbols places the focus on the process rather than on the tool used to
represent it.
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FIGURE 7-1 Basic flowcharting symbols

The next section describes Fitter Snacker’s process for reimbursing sales personnel for
their business expenses; we will use this example to illustrate process mapping.

Fitter Expense-Reporting Process

Maria is a Fitter salesperson who travels frequently for her job. After Maria incurs travel
expenses on her personal credit card, she completes a paper expense report, makes a copy
for her records, attaches receipts for any expenses over $25, and mails the report to her
zone manager at the branch office. The manager, Kevin, reviews the report and either
approves it or mails it back to Maria with a note asking for an explanation, verification, or
maodification. Once Kevin approves the expense report, he mails it to the corporate office.
After the administrative assistant sorts the mail at the corporate office, she forwards the
expense report to the accounts payable (A/P) clerk, who performs a preliminary check of
the report. The clerk contacts Kevin for any necessary clarification, then forwards the
expense report to the expense report auditor, who reviews it. If there is a problem with the
report, the auditor mails it back to Maria, who revises it and returns it. Then the auditor
enters the report into Fitter's PC-based accounting system and files a hard copy with the
receipts in a filing cabinet, organized by employee name.

At the end of each week, an A/P clerk uses the P(-based accounting system to print
payroll checks, payments to suppliers, and expense reimbursement checks. When Maria
receives her reimbursement check, she deposits it into her checking account and mails a
payment to the credit card company, which credits her card account. Figure 7-2 shows
the process map for the first part of the current Fitter Snacker expense-reporting process.
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FIGURE 7-2 Partial process map for Fitter's expense-reporting process

Establishing process boundaries is one of the most important steps in process
mapping. The process boundaries define which activities are to be included in the
process, and which are considered part of the environment—external to the process. It is
important to clearly define the activities that are part of the process and those that are
external to the process. Without clearly defined boundaries, a project can expand o the
point where it can become unmanageable. Many activities related to sales employee
expenses are considered outside of the boundary of Fitter's expense-reporting process
map. For example, Fitter might provide cash advances or issue corporate credit cards for
travel expenses. Employees might need to make reservations for air travel or hotels
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through a corporate travel office. The company might require employees to use a
preferred hotel, or it might have specific policies regarding car rentals, including preferred
rental companies, approved car classes, insurance, and prepaid gas. While all of these
considerations are important and should be documented somewhere, the process mapped
in Figure 7-2 is the expense-reporting process; the process boundaries do not include
these additional travel-related activities. Including these external considerations in the
process map would greatly increase the size of the process-mapping project and put

the process-improvement project at risk. The complete process map for the expense-
reporting process begins after travel expenses have been incurred and ends with the
receipt by the salesperson of a refund check. These starting and end points are the process
boundaries for the expense-reporting process.

All processes should have only one beginning point and one ending point. In Figure 7-2,
the beginning process boundary is represented by the oval figure containing the text
“Expenses incurred.” Next, the process map shows four operation blocks that define the
tasks performed by the employee in completing the expense report. The number of
operation blocks used and the level of detail in the descriptions are a matter of preference
and depend on the purpose for which a process map is created. If the process map will be
used to improve a business process, and the members of the process-improvement team are
familiar with the process, then less detail is needed. In fact, too much detail could obscure
the key features of the process. On the other hand, if the process map will be used to
document the process for training new sales employees, more detail is required to ensure
that new employees can use the process map to follow the process properly.

Figure 7-2 also contains one decision diamond. A decision diamond asks a question
that can be answered with Yes or No. In this case, the decision diamond asks whether the
sales manager approves the expense report. There are only two possible options—VYes and
No. It may tempting for the novice to create process maps with decision diamonds that
have more than two outcomes; however, doing so can lead to confused logic. All business
processes can be defined using one or more decision diamonds, each with only two
oufcomes.

Finally, because Figure 7-2 only shows part of the expense-reporting process, the
flowchart ends with a connector. Most business processes are too complicated to fit on a
single sheet of paper. Connectors provide a way to continue process maps from one sheet
to the next.

Exercise 7.1

Complete the process map for the Fitter Snacker expense-reporting process started in
Figure 7-2, using the description of the process provided at the beginning of this section
and the process-mapping symbols shown in Figure 7-1.

Extensions of Process Mapping

The development of computer technology—specifically, high-quality graphical interfaces—
has allowed process-mapping tools to evolve beyond the simple symbols of flowcharting,
One helpful tool is hierarchical modeling, which is a type of process mapping in which a
business process can be described in greater or less detail, depending on the task at hand.
Figure 7-3 illustrates a hierarchical model of Fitter's expense-reporting process.
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FIGURE 7-3 Hierarchical modeling of Fitter's expense-reporting process

For training purposes, it is important to document the detailed steps a salesperson
must follow to complete an expense report; however, the details can make the process
map cumbersome for process-improvement activities. In hierarchical modeling, the four
steps that the salesperson follows to complete an expense report can be condensed into
one step: “Employee completes expense report.” Hierarchical modeling software provides
the user with the flexibility to move easily from higher-level, less detailed views to lower-
level views with more details. Hierarchical modeling can aid in process mapping by
allowing a user to create a broad, high-level view of a process and then add more detail as
the process is analyzed.

Another widely used and widely recognized type of process-mapping technique is
deployment flowcharting (also known as swimlane flowcharting). This type of flowchart
depicts team members across the top, with each step aligned vertically under the
appropriate employee or team. Figure 7-4 shows the Fitter expense-reporting process as a
deployment flowchart. This process-mapping technique has the advantage of clearly
identifying each person’s tasks in the process.
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FIGURE 7-4 Deployment, or swimlane, flowcharting of Fitter's expense-reporting process

Event Process Chain (EPC) Diagrams

SAP’s ERP software supports hundreds of business processes, and SAP has developed
graphical models for many of these business processes using the event process chain
(EPC) format. The EPC format uses only two symbols to represent a business process.
The advantage of the EPC format is that it matches the logic and structure of SAP’s ERP
software design. The EPC modeling technique is available as a software tool through
Software AG’s ARIS (Architecture of Integrated Information System) platform.

In EPC modeling, the two structures used to represent business processes are events
and functions. Figure 7-5 shows the graphical representations of events and functions in

v et g
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EPC modeling. Events reflect a state or status in the process and are represented by an
elongated hexagon, and functions reflect the part of the process where change occurs and
are represented by rectangles with rounded corners.
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FIGURE 7-5 Event process chain (EPC) components

A standardized naming convention for functions and events is also used in EPC
modeling. For example, the convention for naming events is object—past participle,
as shown in the following examples:

Object Past Participle

Expénse

incurred .

Hard copy S

For functions, the naming convention is verb—object, as shown in the following

examples:
Verb ' Object
Prepare B T N 'expél.l_'se'rEl)of't_':- R . :

* - expetise repor

Mail C refund chéck
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Figure 7-6 shows a simple EPC diagram for part of the Fitter expense-reporting
process. EPC diagrams begin and end with events. Furthermore, events must be followed
by functions, and functions must be followed by events.
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FIGURE 7-6 Basic EPC layout

In addition to direct connection of events to functions, EPC diagrams employ three
types of branching connectors. Branching occurs when logic either comes from more than
one source or proceeds to more than one potential outcome. The three connector types
are AND, OR, and Exelusive OR (XOR). Figure 7-7 shows how the AND connector
functions. The figure indicates that the expense report must be recorded and a hard copy
must be filed.

_,___.._,__.____,__.,......,...._.....__..‘
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FIGURE 7-7 AND connector in an EPC diagram

The OR connector indicates that one or more potential outcomes could oceur; it is
not exclusive. Figure 7-8 shows an application of the OR connector, which indicates that
after a payment is processed, the salesperson is notified, or the sales manager is notified,
or both the salesperson and sales manager are notified.

Process
payment

OR connector

Salesperson ™
notified -

Sales manager 3
- notified - ;

Source Line: Course Technology/Cengage learning.

FIGURE 7-8 QR connector in an EPC diagram

Figure 7-9 shows how the XOR connector can be used to represent the manager’s
decision on whether to approve the expense report. Unlike the OR connector, the XOR
connector is exclusive; only one event can occur after an XOR connector. Figure 7-9
indicates that only one event can occur after reviewing the expense report: it is approved
or it is not approved.
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FIGURE 7-2 XOR cennector in an EPC diagram

Figures 7-7 through 7-9 show one function connecting to two events using a branch
connector; however, it is not always the case that functions lead into the connector, nor
do multiple events always follow the connector. For example, Fitter could require that
salespeople complete expense reports at the end of a short sales trip, but at the end of
each week if a trip lasts more than one week. This condition is illustrated in Figure 7-10,
where the preparation of the expense report can be triggered by either of two events: the
end of the trip or the end of the week. It is also possible that more than two events could
trigger the function.

_ :'Trip
.. -completed

Prepare A
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J

Source Line: Course Technology/Cengage Leaming.

FIGURE 7-10 OR connector with two triggering events
Figure 7-11 shows all possible connection combinations. Note that it is not possible to

have a single event connect to multiple functions with OR or XOR connectors, because
events represent a status or state. When OR and XOR connectors lead to multiple
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outcomes (functions or events), then a decision is required to decide what path(s) should
be followed and an event cannot produce a decision.
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FIGURE 7-11 Possible connector and triggering combinations

Finally, Figure 7-12 shows the splitting and consolidating of a path through the
process. In this case, the Fitter salesperson can submit her expense report online if she
has Internet access; otherwise, she must send in a paper report. Note the same type of
connector that is used to split the path must be used to consolidate it.
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FIGURE 7-12 Splitting and consolidating paths

The basic EPC diagram can be augmented with additional information. In EPC
terminology, this additional information is called a data element. For example, Figure 7-13
shows the first part of an EPC diagram for the Fitter expense-reporting process; the
diagram also shows data elements {“Unapproved multicopy expense report”) and
organizational elements (“Salesperson,” “Sales manager™). The additional elements allow
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for a more complete description of the process, documenting the “who” and “what”
aspects of the process.
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FIGURE 7-13 EPC diagram with erganizational and data elements

Exercise 7.2

Using the deseription of the process provided earlier in the chapter, complete the EPC
diagram of the Fitter expense-reporting process shown in Figure 7-13. Add both the logic
elements (events, functions, and connectors) and the organizational elements.
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PROCESS IMPROVEMENT

Process-mapping tools provide the ability to describe business processes in a universally
understood format. Generally, the task of mapping a process requires a team consisting of
key personnel who are involved in the process. Frequently, the act of accurately
describing the process, and understanding how the functional areas interact, make it
obvious to the team what steps are necessary to improve the process. This is especially
true for organizations that have previously focused on functional responsibilities rather
than business processes.

Using the simple technique of value analysis can also generate process-improvement
ideas. In value analysis, each aetivity in the process is analyzed for the value it adds to
the product or service. The value added is an increase in a product’s or service’s value,
from the perspective of the customer. Activities can add:

¢ Real value—-Value for which the customer is willing to pay
¢ Business value—Value that helps the company run its business
*  No value—An activity that should be eliminated

The Fitter expense-reporting process does not provide real value, because Fitter's
customers do not care whether sales employees receive prompt and accurate
reimbursement of their business expenses. However, the expense-reporting process does
add business value, and it should provide this value at a minimum cost. Determining the
value of a good or service is easy—it is what someone is willing to pay for it. Evaluating
the value of part of a business activity, however, is not an exact science because parts of a
process cannot be sold on the open market. Although it is a challenging task, evaluating
each activity on the basis of value provided can highlight opportunities for improvement.
Activities that cost more than their value added should be improved.

The value analysis concept can be expanded to an evaluation of both the time and
cost of each process step. For each step in the current process, you estimate the actual
time and cost. Then you estimate the value-added time and cost—determining how much
of the actual time is adding value and how much of the cost is worth paying for.

We will use the “Mail expense report” function of Fitter’s expense-reporting process to
illustrate value analysis. This function could cost upwards of §50, including not just the
cost of the envelope and postage, but also the time spent by the salesperson to mail the
expense report. The value analysis includes the elapsed time for mailing the expense
report, including the time it takes the salesperson to find a mailbox, the time the
postal service takes to deliver the expense report to the company headquarters, and the
time it takes the company’s internal mail system to deliver the expense report to the
sales manager.

Suppose that for Fitter the elapsed time is typically three days. To perform value
analysis, you would determine how much of this time and cost is value added. To
determine this value, you must view the activity “Mail expense report” in terms of what is
actually being accomplished. In this case, it is not the physical transmission of paper that
matters. Mailing the expense report is a means to transmit expense data and
documentation. Email could minimize the time and cost required to transmit that data;
therefore, mailing an expense report at a cost of 50, to arrive in three days, is only
providing value worth pennies (which is the cost to send an email) in a function that
could be executed within seconds. Looking at the current time and cost of each process
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step, then asking, “What is actually being accomplished, and what is the value?” can help
identify areas for process improvement.

Each step in a business process should be challenged to determine if it is providing
value. H. James Harrington, in his book Business Process Improvement, suggests that
companies ask the following questions about their business processes to identify areas for
improvement:

*  Are there unnecessary checks and balances?

e Does the activity inspect or approve someone else’s work?

Does it require more than one signature?

Are multiple copies required?

Are copies stored for no apparent reason?

Are copies sent to people who do not need the information?

¢ Is there unnecessary written correspondence?

*  Are there people or agencies involved that impede the effectiveness and
efficiency of the process?

s Do existing organizational procedures regularly impede the efficient,
effective, and timely performance of duties?

* Is someone approving something they already approved (for example,
approving capital expenditures that were approved as part of a budget)?

* Is the same information being collected at more than one time or location?

¢ Are duplicate databases being maintained?

& & »

Harrington also suggests using the following approaches to improving processes:

¢ Perform activities in parallel (for example, approvals).
¢ (Change the sequence of activities.

*  Reduce interruptions.

e Avoid duplication or fragmentation of tasks.

s  Avoid complex flows and bottlenecks.

¢ (Combine similar activities.

¢  Reduce the amount of handling,

¢  Eliminate unused data.

¢ Eliminate copies.

Evaluating Process Improvement Prior to Implementation

While identifying process improvements can be difficult, implementing them is even more
challenging. Disrupting the current process to make changes can be costly and time
consuming, and managers are frequently reluctant to risk trying process-improvement
ideas—especially if the ideas require a significant change in the way an activity is
completed. One way to mitigate this risk is to use dynamic process modeling to evaluate
process changes before they are implemented. Dynamic process modeling takes a basic
process flowchart and puts it into motion, using computer simulation techniques to
facilitate the evaluation of proposed process changes. Computer simulation repeatedly
generates random variables (such as customer orders} that interact with a logical mode! of
the business process to predict the performance of the actual system. A dynamic process
model can estimate the performance of a system, using measures such as cycle time (how
long the process takes), productivity, total cost, idle time, and bottlenecks.
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ERP WORKFLOW TOOLS

Most business processes are performed regularly, enabling employees responsible for the
process to become efficient in the tasks involved in the process. For example, the sales
order process is fundamental to a manufacturing business; the salespeople, sales order
clerks, warehouse managers, accounts receivable clerks, and others spend most of their
day supporting the process. If the process is efficiently designed and managed, and the
employees are properly trained, workers will experience enough repetition to become
efficient in their daily tasks,

Some business processes, however, are performed only sporadically. Often, such
processes are inefficient, especially when the processes involve more than one functional
area. Work may “fall through the cracks,” not necessarily through negligence, but due to a
lack of repetition. For example, the process of establishing credit limits may occur only
occasionally and may require coordination between the Sales Department, which
identifies new customers and gathers basic data (contact names, addresses, contract terms
and conditions) and the Accounts Receivable Department, which evaluates a customer’s
credit history to establish a credit limit. Unless employees manage the process of
establishing a credit limit properly, a new customer’s order may be blocked for an
unacceptable length of time. For sporadic processes such as this, a workflow software tool
can help employees avoid “dropping the ball” by providing tools for tracking and
monitoring the tasks in the project and providing reminders to the employees involved.

Workflow tools are software programs that automate the execution of business
processes and address all aspects of a process, including the process flow (the logical steps
in the business process), the people involved (the organization), and the effects (the
process information that documents the process steps). ERP software provides a workflow
management system that supports and speeds up business processes. It enables employees
to carry out complex business processes and track the current status of a process at
any time.

The SAP ERP workflow tool, called SAP Business Workflow, links employees to the
business transactions that need to be performed. In a normal business process, an
employee uses his or her knowledge to determine what transactions to process at what
times. Sometimes this work is triggered by an external source, such as a customer call
that causes the sales order clerk to perform the sales order creation transaction. In other
cases, an employee uses a reporting tool to determine what transactions need to be
processed. For example, as discussed in Chapter 5, industrial credit management is
implemented by blocking sales orders when there is a credit issue. The blocked sales
order report (shown in Figure 5-7) is the report that an employee can use to decide what
transactions must be processed to resolve the credit issue.

In the case of sporadic processes, the SAP Business Workflow tool proactively
connects employees with business transactions using SAP’s internal email system and
workflow tasks, which are email messages that can include basic information, notes, and
documents, as well as direct links to business transactions. The SAP system can monitor
workflow tasks, and if the tasks are not completed on time, the workflow system can
automatically take various actions, including changing the workflow task priority and
sending email reminders to the employees responsible for the work.
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Consider vacation requests. Employees performing critical operational tasks within an
organization may be required to request time off from work in advance. The process of
requesting time off is likely a relatively infrequent process that can create operational and
employee morale problems if not handled properly. As such, it is a prime candidate for a
workflow tool. In SAP, the Workflow Builder is used to define the process behind a
workflow. In addition to defining the steps in a business process, the software identifies
individuals involved in the process and sets other process parameters. Figure 7-14 shows
a Workflow Builder screen for the workflow that manages an employee’s request for
time off.
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FIGURE 7-14 SAP ERP Workflow Builder screen

In the first step in this process, an employee completes the Create Notification of
Absence screen (shown in Figure 7-15) to request time off from work.
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FIGURE 7-15 Crsate Nofification of Absence screen

Once the employee completes this screen, the time-off request becomes a workflow
item in the Business Workplace for the employee’s supervisor. The Business Workplace is
an interface for accessing a variety of SAP functions, including email, a calendar, and
workflow—similar to other comprehensive communication and collaboration software
packages such as Microsoft OQutlook or IBM’s Lotus Notes software.

Figure 7-16 shows a request for time off in the Workflow inbox of the manager’s
Business Workplace. From this screen, the manager can either approve or deny the
request. If the request is approved, the employee receives notification of the approval by
email. If the request is denied, the manager can include a note explaining the rationale.
The rejected request will be sent to the employee’s Workflow inbox, where that person
can either modify the request or caneel it.




Process Modeling, Process Improvement, and ERP Implementation

I wrmpien for Gmn Tede Bnpgmmeny famem Bwaem R w

BT Y G eeR DEE 800 |
 Business Workpleco of Chelsoy Meyer .

!?Rﬁw 1:'5:15:91 &Ftrd Ioitar mfud EonLrmpy IE]J‘-*mnimfit- 32T Eﬂ—ﬂ&uﬁu (35

- 1! VESLRUCE Crbidy Hiria?

« b i
' %u«m«i Ty 4 WOTkﬂCW 1
Doaurimeti "J!
o (] weantia 1 ‘o

¥ . [® “Erehyad Hogra Garng : u-w.m marummmm' LR R :h-,.sz v
. E"ﬂ Uitigad ekl =

Pussire Geaigecd
I aledt ik

= Tigs & irickz:  Bioplay workllay r:_;.dt:inni{hi;m,- -

Emplayie H_é_aju& Counsion 3 Approve satifigetien af abusece

o 8 st ‘ Z‘Eﬁl‘srlll\-!tm ' .IDlnm:ts ard ot havbannls
3

| faplpies Erging Cowsens mubniticd Lo AT, s
| Eﬂ?]ilﬁiglﬁg EH Ll.-rl.'; oy 1) P Han 2 fzalnn Losan

!hju: » oozt okewt ih swssoTEl

i
! P
| I3 yeu Eajeat l}: FERESY, eTEALE &h. |
\mlrhr.-m:a' wapleinlng Sour resssn ler |
1
!
\

i.-a SASeETIEN. H

P [ TRTEE Y R TS B T}

Source Line: SAP AG.

FIGURE 7-16 Manager's Business Workplace with workflow task

SAP’s workflow tool provides a number of useful features. Employees can track the
progress of workflow tasks they have an interest in, reviewing their status at any time.
The system can be programmed to send reminders to the employee(s) responsible for a
task after a predetermined period of time. Managers can also build flexibility into
workflow tasks in terms of who can perform the task. For example, suppose that the
Accounts Receivable (A/R) Department has three employees who can set credit limits.
The A/R manager could create a workflow task to set a new customer’s credit limit and
send it to the Workflow inbox of all three A/R employees. When one of the employees
completes the task, the system removes it from all three Workflow inboxes. The manager
could also generate statistics on the number of workflow tasks handled by each employee
and the average time taken to complete the tasks, resulting in better staffing decisions.

For regular, day-to-day business processes, workflow tools are not required. But for
sporadic processes—those that are repeated frequently encugh to justify the development
costs—workflow tools are a powerful way to improve process efficiency and effectiveness.

IMPLEMENTING ERP SYSTEMS

In Chapter 2, you learned about some of the issues and challenges in implementing ERP
systems. Implementation was particularly challenging in the late 1990s, as many firms rushed
to implement ERP systems to avoid the Y2K problem. The explosive growth in demand for ERP
implementations at that time caused a significant shortage of experienced consultants. Since
2000, the pace of implementations has slowed considerably. Most Fortune 500 firms have
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implemented an ERP system. The current growth area in ERP implementations is in the small
to midsized business market, and vendors have been developing products, including Microsoft
Dynamics and SAP Business One, tailored to this market,

Recall that the implementation of ERP is an ongoing process, not a one-time task.
ERP systems are extremely complicated, and no company ever takes full advantage of all
the capabilities in a system. Because of the challenges in the initial implementation of an
ERP system, many firms limit the scope of the implementation projects to only what is
absolutely necessary to operate the business, and rightly so. After the implementation
is complete and the system is running smoothly, many firms seek to further improve
their business processes by updating and expanding upon their original ERP system
implementation. These follow-on implementation projects, while smaller than the initial
ERP implementation, still require effective management.

ANOTHER LOOK

e slow and
ineffective, Documents such as Vacatlon requests were only trickling thr ugh an 1nefﬁc1ent ‘
approval process and some were even languishing on workers’ desks. - ‘
. Before setnng out to 1mprove"“' his inefficient busmess process, Multl—(]hem s ;.
management established some criteria‘for the solution. The company wanted a’ program
that was more than a simple email systerm; the solution had to be ‘able to manage
documents elestronically, and it needed to be able 1o oontrol the processes’ ‘workflow.
'~ Management also wanted to put the system in the user’s: hands that is, they did not want
a system that the IT Department would have to manage ona da1ly ba81s In addltlon thel:,
solution needed 6 be scalable since the company was growmg fast: : '
The solutiot chosen by Multi-Chem was BP Logix’s Process Dlreetor Internaﬂy,
Muiti Chem refers to the new system as eDocs. The company focused first on creating a
riew personnel request form, which is used for new hires and new positions. Wlth the
new system, Multi-Chem was able to design a user-friendly form that simplified the
- hiring process, and because the new form and Process was so intuitive, it was widely
accepted by employees. And through the system’s use of audit trails, tracking
authorizations has been simplified. Further implementation phases included the
development of new documents and workflows for approving cap1ta1 expenditures,
training employees and creating customer profiles. :
Multi-Chem’s eDocs system continues to save the company money and time. All
employees are using eDocs, and the system has become a critical part of their work.

Question:

1. T_hink of an example of a paper-based inefficient business process, such as one
you ‘might see at a traditional doctor’s office. How could an electronie
document system that uses workflow improve the efficiency of that process?
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ERP System Costs and Benefits

As you learned in Chapter 2, ERP implementation is expensive {with costs ranging
between $10 million and 500 million, depending on company size). The costs of an ERP
implementation include the following:

*  Software licensing fees—ERP software is quite expensive, and most ERP
vendors charge annual license fees based on the number of users.

¢ Consulting fees—ERP implementations require the use of consultants with
the skills to configure the software to support the company’s business
processes. Good consultants have extensive experience in the way ERP
systems function in practice, and they can help companies make decisions
that avoid excessive data input, while capturing the information necessary to
make managerial decisions.

e Project team member time—ERP projects require key people within the
company to guide the implementation. These are team members who have
detailed knowledge of the company’s business. They work closely with the
consultants to make sure the configuration of the ERP software supports the
company’s needs, which means these workers are frequently taken away
from their daily responsibilities.

e Employee training—Project team members need training in the ERP software
so they can work successfully with the consultants in the implementation.
Those team members also frequently work with training consultants to
develop and deliver company-specific training programs for all employees.

*  Productivity losses—No matter how smoothly an ERP implementation goes,
companies normally lose productivity during the first weeks and months after
switching to a new ERP system.

To justify the costs associated with an ERP system, a company must identify a
significant financial benefit that will be generated by the use of the software, but the only
way a company can save money with an ERP system is by using it to support more
efficient and effective business processes. This means that an implementation project
should not just re-create the company’s current processes and information systems,
although that is a possibility since SAP provides the source code with its ERP package.

A company could choose to alter the package through SAP’s internal programming
language, called Advanced Business Application Programming (ABAP)—which you first
learned about in Chapter 2. With access to the SAP ERP source code, it is possible for a
company to spend a significant sum of money on software code development to avoid
changing a business process to the best practice process designed into the ERP software.
Many companies have difficultly handling change and prefer to continue doing business as
they always have—rather than adopting the best practices built into the ERP system.

As part of the implementation, a company must also manage the transfer of data from
its old computer system to the new ERP system. In addition to managing master data such
as materials data, customer data, vendor data, and so on, a company must also transfer
transaction data, which includes sales orders and purchase orders, many of which are
likely to be in various stages of processing—a challenging task.
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IMPLEMENTATION AND CHANGE MANAGEMENT

How does a company ensure that its ERP investment pays off in increased profitability®
The key challenge is not in managing technology, but in managing people. An ERP system
changes how people work, and for the system to be effective, the change may have to be
dramatic, going beyond the way employees interact with the software to the way they
perform their tasks. Furthermore, business processes that are more effective require fewer
people. Some employees will no longer be needed. It is no small thing to ask people to
participate in a process that may not only change their day-to-day activities, but could
also eliminate their current jobs.

Managing the human behavior aspects of organizational change is called
organizational change management (OCM). Do not underestimate the importance of this
aspect of the implementation process. One of the keys to managing OCM is to realize that
most people do not mind change, they mind being changed. If the ERP implementation
is a project that is being forced on the employees, they will resist it. If employees view it
as a chance to make the company more efficient and effective by improving business
processes—and if these process improvements will make the company more profitable
and therefore provide more job security—there is a greater likelihood that employees will
support the implementation efforts. As mentioned earlier, the best way to improve a
business process is to have the people most familiar with the process leverage their
experience and creativity to develop process-improvement ideas. When employees have
contributed to a process change, they have a sense of ownership and will be more likely to
support the change.

Implementation Tools

Many tocls are available to help manage implementation projects. Process mapping,
described previously, is perhaps the most critical. For an ERP implementation to go
smoothly and provide value, it is critical that a company understand both its current
processes and the desired state of the processes after implementation.

SAP provides Solution Manager, a set of tools and information that helps companies
manage the implementation of SAP ERP. In Solution Manager, the ERP implementation
project is presented in an Implementation Roadmap, consisting of the following five
phases:

*  Project Preparation (15 to 20 days)
*  Business Blueprint (25 to 40 days)

®  Realization (55 to 80 days)

*  Final Preparation (35 to 55 days)

e  Go Live and Support (20 to 24 days)

Figure 7-17 shows an example of this rcadmap. The left side of the Solution
Manager screen shows a hierarchical menu structure that organizes each step in the
implementation, and on the right side of the screen are the detailed items, the
descriptions, documents, white papers, tools, and so on to support each step.
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FIGURE 7-17 Implementation Roadmap in SAP’s Solution Manager

The first phase of the Implementation Roadmap is Project Preparation. Some of the
tasks in the Project Preparation phase include organizing the technical team, defining the
system landscape (the computer servers, networking hardware, and peripherals necessary
to operate the ERP system), selecting the hardware and database vendors, and most
importantly, defining the project’s scope—what the project is to accomplish. A common
problem in ERP implementations is scope creep, which is the unplanned expansion of the
project’s goals and objectives, Scope creep causes the project to go over time and over
budget and increases the risk of an unsuccessful implementation. Defining the project’s
scope ahead of time helps prevent this problem.

In the second phase, Business Blueprint, project team members produce detailed
documentation of the business process requirements of the company. The Business
Blueprint phase results in a detailed description of how the company intends to run its
business with the SAP ERP system. Process mapping is critical in the Business Blueprint
phase. The results of the Business Blueprint phase will guide consultants and project team
members in configuring the SAP ERP system (which occurs in the third phase). During the
Business Blueprint phase, technical team members determine the method of data transfer
from the firm’s existing computer systems (called legacy systems), which may be replaced
by the ERP system or may continue to function with the ERP system through an interface.
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In the Realization phase (the third phase), the project team members work with
consultants to configure the ERP software in the development system. In an SAP
implementation, a company uses three separate SAP systems over the course of the
implementation process—a development system for configuring the SAP software to match
the Business Blueprint, a test (or quality assurance)} system for evaluating the software
configuration, and a production system, on which the company runs the final software.
The team also develops any necessary ABAP code or other tools (such as third-party
software packages) and creates the required connections to the legacy systems.

The fourth phase, Final Preparation, is critical to the success of the implementation
project. Tasks in this phase include:

¢ Testing the system throughput for critical business processes (determining
whether it can handle the volume of transactions) in the quality assurance
system

¢  Setting up the help desk where end users can get support

*  Setting up operation of the production system and transferring data from
legacy systems

¢  (Conducting end-user training

s Setting the Go Live date

When scope creep occurs in a project, it is commonly not discovered until well into
the Realization phase, when the team begins to miss deadlines, and the costs begin to
exceed the budget. By the time the scope creep is discovered and its impact is understood,
there is often little management can do to correet the problem, as most of the time and
budget have been spent. In some cases, management chooses to shorten or omit the Final
Preparation phase, which means that testing of the system and training of employees are
reduced or eliminated. Unfortunately, with reduced testing, errors in configuring the
system may not be discovered until it is put into use. Likewise, with reduced training,
employees may not know how to use the system properly, which can create a complicated
chain of problems, due to the integrated nature of the system. Any cost savings gained by
shortening the Final Preparation phase are often overshadowed by productivity losses and
consulting fees in the Go Live and Support phase.

In the fifth and final phase, Go Live and Support, the company begins using the new
ERP system. Wise managers try to schedule the Go Live date for a period when the
company is least busy. A properly staffed help desk is critical for the success of the Go
Live phase because users have the most questions during the first few weeks of working
with a new system. The SAP ERP project team members and consultants should be
scheduled to work the help desk during the first few weeks of the Go Live period.

Although significant testing of the system and settings should have been done
throughout the project, it is not possible to test all the settings and thoroughly evaluate
the throughput of the system. Therefore, monitoring of the system during the Go Live and
Support phase is critical so changes can be made quickly if the performance of the system
is not satisfactory. Finally, it is important to set a completion date for the project. Any
enhancements or extensions to the system should be managed as separate projects, not as
extensions of the original implementation project.
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ANOTHER LOOK

* ERP Implementations Heip Nonp

" be effectrve For mstance in the aftermath of the
2010 many contalners of medrcal supphes sat at

. 4

upport—n-due to the orga.n Zatic on s close attentron to supply cha.ln and Ioglstlcs detalls
‘ Drrect Relief 1nrt1ally 1rnplemen some SAP’ ERP modules in 2008, witha second ‘
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Questlons

1. Do you think 1mplementatlon of an ERP system mto a'nonprofit organlzatlon
: is dlfferent than .in a tradltronal for-profit company? Why")

2. List at least three ways an ERP system can help nonprofrt organlzatlons and

support your answers using news articles that illustrate the problems that ERP
would solve. SR
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System Landscape Concept

For an ERP implementation, SAP recommends a system landscape like the one shown in
Figure 7-18. In this system landscape, there are three completely separate SAP systems,
designated as Development (DEV), Quality Assurance (QAS), and Production (PROD).

Source Line: Course Technology/Cengage Learning.

FIGURE 7-18 System landscape for SAP ERP implementation

The Development (DEV) system is used to develop configuration settings for the
system, as well as special enhancements using ABAP code. These changes are
automatically recorded in the transport directory, which is a special data file location on
the DEV server. Changes recorded in the DEV system are imported into the Quality
Assurance (QAS) system, where they are tested to make sure they function properly. If
any corrections are needed, they are made in the DEV system and then transported again
to the QAS system for testing. Once the configuration settings and ABAP programs pass
testing in the QAS system, all settings, programs, and changes are transported to the
Production (PROD) system, which is the system the company will use to run its business
processes.

The use of separate systems is important during the initial implementation of an SAP
ERP system, and it is even more important after the Go Live phase. All software packages
have occasional updates, and having systems available to test these updates before
applying them to a Production system can prevent problems. If a company wants to
use features of the SAP ERP system that were not included in the initial project
implementation, then the company should have a process like the one SAP provides
to manage future changes to the production system in a controlled fashion.
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Chapter Summary

ERP systems provide the analysis and communication tools required to support efficient
and effective business processes. Process modeling is a fundamental tool for
understanding and analyzing business processes.

Process mapping is a process-modeling too! that uses graphical representations to document
business processes. Other process-modeling methodologies include hierarchical modeling,
deployment flowcharting, and event process chain (EPC) diagramming. Value analysis is a
technique that can be used 1o generate process-improvement ideas, and dynamic process
modeling uses software to evaluate process improvements prior to implementation.

ERP Workflow tools provide the ability to monitor and facilitate sporadic business
processes so important work does not “fall through the cracks.”

Most challenges to ERP implementation involve managing persennel and their reactions to
the change, rather than managing technical issues. Managing the human behavior aspects
of organizational change is called organizational change management (OGCM).

SAP’s Solution Manager is a set of tools and information that helps companies manage the
implementaticn of SAP ERP software. In Solution Manager, the ERP implsmentation
project is presented in an Implementation Roadmap, consisting of five phases.

SAP’s system landscape was introduced to show how changes to the ERP system during
implementation {(and beyond) are managed. In this system landscape, there are three
completely separate SAP systems, designated as Development (DEV), Quality Assurance
(QAS), and Production (PROD).

Key Terms
deployment flowcharting (swimlane process mapping
flowcharting) process model
Development (DEV) system Production (PROD) system
dynamic process modeling Quality Assurance (QAS) system

event process chain (EPC)

flowchart

gap analysis

hierarchical modeling

organizational change management {OCM)
process boundary

scope creep
transport directory
value added
value analysis
workflow tools
workflow task

Exercises

1.

Develop a process map for the following outdaied course regisiration process in place at a
local university:

+  Students first fill out forms listing their desired classes. They bring those completed
forms to the academic advisement office, where, working with an advisor, they create a
course selection document. Then, the student fills out a computer-readable form with
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the course and section number for all classes approved by the advisor. This form is
submitted to the registration office where it is fed into a document reader, which
electronically reads the completed forms; the data is then written to the master course
schedule disk.

At the end of the two-week registration period, data from the master course schedule
disk is fed into the master scheduling program, which assigns students to courses. The
scheduling program is designed to maximize the number of students who receive their
requested courses while staying within class capacity limits. Once the master
scheduling ‘program has been updated for all students, the program produces three
documents: (1) individual schedules for each student, (2) initial student lists for each
class, and {3) the summary schedule report for the administration.

After students receive their schedules, they are aliowed to drop or add classes for a
period of two weeks. To add or drop a class, a student must first obtain permission
from the professor teaching the class. Onge that signature is obtained on the drop/add
form, the student brings the form to the computer center where the clerk enters the
change into the scheduling system, which in turn updates the master course disk. The
clerk then prints out a new schedule for that student.

Develop a swimlane process map for the online ordering process for Active Bicycle

Company, shown below. Each of the following functions should be one swimlane: sales,
accounting, warehouse, and shipping.

The process bedins when a customer submits an online order form to Active Bicycle
via the Web. The customer supplies his or her name, address, email address, model
number of the bicycle they desire, and credit card number.

When the customer clicks on the Confirm button on the Web page, Active Bicycle’s
system gets approval for the transaction from the credit card company. lf the credit
charge is approved, the system assigns a number to the sales order, displays an order
summary for the customer to print, and sends a confirmation email to the customer. If the
credit charge is denied, the customer is asked to provide a different form of payment.
The system then generaies a two-part invoice, a stock release form, and a two-part
packing slip form. The stock release form is sent to the Warehouse Department, and
the two-part packing slip and one copy of the invoice are sent to the Shipping
Department. The other copy of the invoice is maintained in a holding file in the
Accounting Department to be filed later with the shipping certificate.

In the warehouse, employees use the stock release form to pull the approptiate
inventory to fill the order. Assuming thers is enough stock (for the purposes of this
exercise you can assume there is enough stock), the bicycle is packed into a special
box for shipping, with added protection so it will not be damaged in transit. Using the
stock release form, the warshouse staff inputs data into the inventory management
program to update the master inventory file. The warehouse clerk also must take the
information from the stock release form and manually fill out a shipping certificate,
which is sent to the Accounting Department for a further check that the items are being
released from the warehouse. The boxed inventory, along with the packing slip, is then
sent to the Shipping Department.

In the Shipping Department, one copy of the two-part packing slip is placed in the
shipping department’s file cabinet, and one is included with the goods to be sent to the
customer.
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Back in the Accounting Department, the shipping certificate is matched with the copy of
the invoice, and the accounting database is updated to record the completion of the
order. The accounting program then submits a payment request to the credit card
company, and both the shipping certificate and the invoice are filed in the accounting
office.

3. Develop a process map for the following requestfor-quote process:

Your company assembles affordable washing machines from purchased parts. Your

customers buy in bulk from you and then relabel the washing machines with their own

brand. Customers typically want unique features for their washers, and they often

submit a request for new features or other design changes, which results in a new

model being created. Customers initiate the new design process by submitting a

request for quotation {(RFQ), which is a document that provides all the details for the

new washing machine model, including the quantity to be ordered. Your company

responds to the RFQ with a written quote, which details the cost for an order that

would meet the requirements of the RFQ. Many different departments, as well as the

manufacturers of the washing machine component parts, are involved in creating

the quote. The Sales Department must work closely with the Costing Department, the

Procurement Department, and the Assembly Depariment to provide a competitive

guote to the customer. Create a swimlane flowchart to document the flow of

information between departments and external partners in creating the quote, using

the following information:

The following internal departments are involved in the RFQ process:

+ Sales—Receives the customer's request for a price quote; creates the final quote
and sends it to the customer.

+  Assembly—Prepares production documents that detail the labor, tools, and
equipment required to produce the new washing machine.

*  Procurement—Creates RFQs for vendors for any new components needed for
the new design.

*  Costing (Accounting)—Computes the final cost estimate.

The following external parties are involved in the RFQ process:

» Customer—Submits a request for a price quote; receives the completed RFQ.

+  Vendor-—Receives the request for a quote on the cost of component parts,
computes their costs, and submits a bid.

4. Develop an event process chain (EPC) diagram for the following staff-recruiting process at
Yellow Brook Photography:

The current recruitment process for Yellow Brook Photography takes approximately 90
days. It begins when a manager completes a requisition and sends it to the Human
Resources Department. The Human Resources Department reviews and assigns a
number to the requisition and returns it to the manager for approval. He or she
approves it, obtains the required approval signatures, and then returns it to Human
Resources.

Next, Human Resources creates a job posting and announces the position internally
through the company’s intranet, bulletin boards, or a binder of current job openings.
Human Resources collects responses intemally for eight days. After that, Human
Resources solicits résumés from external sources by advertising in newspapers and
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online. Human Resources then prescreens the résumés and forwards information on
qualified candidates to the hiring manager for review. The hiring manager tells Human
Resources which candidates should be interviewed. Human Resources conducts brief
phone interviews of candidates recommended by the hiring manager; if the phone
interview is promising, Human Resources schedules an on-site interview. Candidates
interview with the hiring manager and with a Human Resources staff member. Human
Resources records the interviews in an applicant flow log.

* Once a candidate is selected for hire, Human Resources and the hiring manager
prepare an offer, and a background check on the candidate is initiated. Then, the hiring
manager must approve the offer and obtain the required approval signatures on a job
offer approval form. Subsequently, the hiring manager exiends the offer verbally to the
candidate, while Human Resources sends the written offer, including an employment
start date. Once the applicant accepts the offer, a drug screening is scheduled for the
candidate, who must also sign the offer letter and return it to Human Resources. At
that point, Human Resources notifies the hiring manager of the candidate’s
acceptance. Finally, if the drug test comes back negative, the new employee
completes new-hire orientation on the first day of work.
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CHAPTER

RFID, BUSINESS
INTELLIGENCE (Bl), MOBILE
COMPUTING, AND THE CLOUD

LEARNING OBJECTIVES

After completing this chapter, you will be able to:

Define RFID and its role in logistics and sales

Define business intelligence (Bl), and provide examples of its uses
Explain how in-memory computing will change the use of Bl .
Discuss the importance of mobile applications to businesses
Describe cloud computing and why it is becoming |mportant for ERP -
providers S
Explain how the service-oriented architecture (SOA) concept has .
changed ERP development .

Describe Web services, and outline the unique components of
NetWeaver

Define software as a service {Saa8), and identify the advantages and
disadvantages of using this software delivery model

INTRODUCTION

This chapter examines advanced topics relevant to Enterprise Resource Planning (ERP) systems.

As you have read in earlier chapters, an ERP system allows a company to accomplish tasks that

cannot be done well, if at all, without such a system. Traditionally, ERP systems have been

software applications that are run on a company’s own computer systems, and the focus of ERP

has been on managing business transactions. In this chapter, you will see how technologies such
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as radio frequency identification (RFID} are increasing the amount of data that is contained in ERP
systems, how business intelligence technologies are turning this data into valuable information, and
how cloud computing and mobile technologies are changing where ERP data is stored and how it

is delivered.

RADIO FREQUENCY IDENTIFICATION (RFID) TECHNOLOGY

Radio frequency identification technology, known commonly as RFID, is becoming an
increasingly efficient tool for tracking items through a supply chain. An RFID device,
which can be attached to products, is a small package (or tag) made up of a
microprocessor and an antenna. The location of an item with an RFID tag can be
determined using an RFID reader, which emits radio waves and receives signals back
from the tag. The reader is alsc sometimes called an interrogator because it
“interrogates” the tag. Because microprocessors have continued to become more
powerful and less expensive over time, the cost of RFID technology is approaching a level
at which it is becoming inexpensive enough to be cost-effective for many businesses.
Today, most materials are still tracked using bar codes and bar-code readers. However,
bar-code labels can degrade in bad weather, and an employee must peint a bar-code
reader directly at a bar code to read it. RFID technology does not need this line-of-sight
connection, and can withstand most environmental stresses.

Walmart has been on the leading edge of the move to integrate RFID technology
into the supply chain. In 2003, Walmart announced that it would require its top
100 suppliers to begin tagging pallets and cases with RFID tags, which would allow
Walmart to more efficiently track products through its logistics network. (A Walmart-
sponsored report from the University of Arkansas’ Information Technology Research
Institute concluded that RFID reduced retail out-of-stock situations in stores
by 16 percent.) However, by early 2007 reports began to surface that Walmart’s RFID
initiative was not progressing as planned. Although Walmart publicly denied that it was
experiencing any issues with its RFID technology, by October 2007, the company
announced a major change in its RFID strategy, shifting its focus to the use of RFIDs in
its stores rather than in its distribution centers. Unfortunately, Walmart still faced the
reality that the cost for RFID tags was still too high to put on individual items, even
though that is the area from which the biggest benefit would come. The major
opportunity for RFID technology to reduce out-of-stock situations is not in the supply
chain between the manufacturer and the storeroom at the individual store, but between
the backroom stock area and the store shelves.

Walmart initiated its third RFID initiative in July 2010, announcing that it would
begin requiring suppliers to place removable RFID smart tags on individual appare! items.
According to Raul Vazquez, the executive in charge of Walmart stores in the western
United States, the “ability to wave the wand and have a sense of all the products that are
on the floor or in the backroom in seconds is something that we feel can really transform
our business.” The potential return on investment of technologies that can improve




RFID, Business Intelligence (Bl), Mobile Computing, and the Cloud

inventory accuracy is particularly high in a clothing retail setting, especially in terms of
avoiding out-of-stock situations. A story may have 100 pairs of blue jeans on display
racks, but if there is not a pair in a customer’s size, then a sale is not possible, A 2007
pilot project at American Apparel Inc. resulted in sales increases of 14.3 percent in stores
that using RFID technology. Garment-level RFID tags also have the potential to reduce
employee theft by making it easier to check stockroom inventory and determine what
items are missing.

Pharmaceutical firms are also evaluating the use of RFID technology to comply with
requirements to combat counterfeit drugs. Regulatory agencies such as the FDA are
developing rules that would require companies to track pharmaceutical products down
to the package level. California is leading this trend with their ePedigree law that will
take effect on a staggered basis from January 1, 2015, through July 1, 2017. An
ePedigree is an electronic record that contains information regarding each transaction in
the supply chain that results in a change of ownership of the given prescription drug,
from initial manufacturer to returns from retailers. To accomplish this, manufacturers
must create a unique serial number for the smallest package size that can be sold to a
consumer.

RFID technology is also being employed to track medical devices. For example,
Spectrum Health’s Meijer Heart Center is using RFID technology to track stents—wire
mesh tubes that are implanted into weakened or narrowed cardiac arteries to keep them
open. The Meijer Heart Center implants thousands of stents each year, and managing the
inventory of stents is challenging. Stents are small, but can cost up to 2,000 each. In
addition, stents have an expiration date, In the past, manual systems were used to manage
stents, a time-consuming process that was error prone. Inventory accuracy in the old
system was 95 percent accurate—a figure that might sound good at first glance, but not
when vou consider that if the heart center handles 2,000 stents per year (at £2,000 each),
a 5 percent inventory error becomes a $200,000 problem.

With the new system, stents are stored in RFID-enabled cabinets. Attached to each
stent is an RFID tag, which provides it with a unique identification number. To withdraw
a stent for use, a nurse swipes his or her ID card to a device attached to the cabinet.
Through the device, the nurse can then access a list of patients in the hospital database.
The nurse identifies the patient requiring the stent, and the cabinet unlocks. Then all the
nurse has to do is remove the required stents from the cabinet; the RFID technology
tracks which stents have been removed for the patient. In addition to tracking the
removal of inventory, the system sends the information on the stents used to the
hospital’s information system for patient billing. The system also monitors inventory levels
and triggers an order for new stents when necessary. If some of the stents that were
removed for a patient are not used, the nurse can return the stents to the cabinet, and the
RFID device will automatically credit the patient’s account. The system also tracks
expiration dates so employees can make sure those stents are used before their expiration
date. With the new RFID cabinet system, Spectrum’s inventory accuracy for stent
inventory is now nearly 100 percent.

S
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ANOTHER LOOK

j“RFID nd'Corporat Culture ‘

into'a Vertloally mtegrated fash1on company that makes i
“rather than- 1mportmg ‘it from manufacturérs i *low—wag_
manufaoturmg its own clothes Amenoan Apparel desxgns

20 percent ouble the reta1l mdu ry
-port1on of ‘this h1gh leve! of shrmkag_ o
-~ While reduomg theft is-an’ 1mportant part of Amerloan Apparel 8 RFID m1t1at1ve'
: ;’1mproved customer servicé is the prlmary ‘goal. With RFID ‘American Apparel can use
: 'oontlnuous replemshment process to ensure on- shelf avallablllty
" .also improves on-the-rack; avallablhty and. 1nventory control at Amenoan Apparel by
~reducing mistaken 1dent1ty Many of Amenoan Apparel’s styles. look s1m1lar ‘and :
manually inputting inventory data increases inventory accuracy problems. Stores with
the RFID technology now have mventory acouracy above 99 percent, and in many
" stores, the RFID technology has paid. for itself within ‘6 months, based. on inventory cost
savings. “We measure everything, and have accountab111ty of every item. Every item ..
counts, and When we change that culture, employees start: treatmg products better,” says

. Stacey Shulman American Apparel’s vice presideiit of technology. On February 8, 2012, .

" American Apparel reported that it intends to equlp all of its 285 stores Wlth RFID
"~ technology. ' :

Quesﬂons

1. RFID technology allows a company to more accurately track employee
‘performance—from mistakes in inventory hanclhng to theft. How would you
feel about working at'a company that used RFID :technology to monitor your
performance? Do you think this use of- technology is good for-a company’s
culture?. . -

' 2. In what other industries might RFID technology have an impact smmlar to that
seen at American Apparel'r‘

erage Employee theft Was olearly a S1gnlfloant .

their products. RF[D "
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BUSINESS INTELLIGENCE/BUSINESS ANALYTICS

The combination of technologies such as RFID and mobile computing (described in the
following section) with traditional ERP systemn data is providing companies with an
exponential growth in business data. While this data plays a fundamental role in the day-
to-day operations of a business, it also provides an opportunity for a company to perform
sophisticated analyses to determine ways to improve its business. Business intelligence (BI),
also referred to as business analytics, is a term used to describe a range of different
applications and technologies used to extract and analyze large amounts of data to aid in
decision making. Bl includes data-mining tools and querying tools, which are often
interactive and visual. The growth of data-generating technologies such as RFID,
combined with improvements in BI tools, has led to significant growth in the BI market. Prior
to 2008, almost all of SAP’s ERP business came from traditional ERP suite applications.
However, in the period from 2008 to 2011, the percentage of the business that came from BI
rose to 50 percent.

Figure 8-1 shows a framework for how SAP views BL

Data sources Analytic capabilities Access

~ Analytic
applications

Business
intelligence

Enterprise
information

Source Line: Course Technology/Cengage Learning.

FIGURE 8-1 SAP Business Inteliigence (Bl) framework

On the left side of the diagram are the potential Bl data sources, which are growing
both in number and in the volume of data produced. For example, sources such as
Facebook, Twitter, and other social media applications can provide information on
consumer reaction to new produots.

The center section represents the analytical capabilities of BI; it includes items such
as analytic applications and business intelligence, which are similar sets of data analysis
tools. In SAP’s framework, analytic applications are data analysis tools applied to specific
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industries, such as financial services, manufacturing, consumer products, retail, and
utilities or to functional areas, such as supply chain management, finance, human
resources, IT, and service, sales, and marketing. SAP BI includes a set of tools for
exploration, analysis, and presentation that can be applied to a wide range of business
questions. Enterprise performance management is the concept of developing strategic
goals for the organization and then gathering data to evaluate how the organization is
performing in relation to those goals. The governance, risk, and compliance category
represents a group of activities focused on ensuring an organization is functioning
ethically and legally. Governance refers to the processes that ensure that top management
is receiving accurate and timely data necessary to run the organization and that control
mechanisms are in place to make sure that management directions and instructions are
being carried out. Risk, or risk management, consists of processes to identify risks to the
organization (technological, financial, information security, supply chain disruptions, and
so on) and to develop plans to minimize the potential damage to these risks. Compliance
means conforming to stated requirements, which could be customer specifications for
goods or services, Sarbanes-Oxley reporting requirements (discussed in Chapter 5), or
state and federal regulations such as those relating to product safety. Data warehousing is
the technology used to store the large volumes of data used in the analysis. Enterprise
information management is a relatively new term that describes the business and
technology functions that manage information as a corporate asset.

The final section of the diagram in Figure 8-1 is titled “Access,” and it describes how
users will access BI. Previously, this was primarily through personal computers, but with
the growth in mobile technology, an increasing variety of devices can now be used to
access BIL.

IN-MEMORY COMPUTING

Up until recently, Bl systems have typically accessed data that was stored on data
warehouse servers, which use hard disk technology to store data. Data stored in
data warehouse servers usually consist of aggregated data—from an ERP system or other
sources. To speed access to this data, the data in a data warehouse are structured as
multidimensional data cubes, which allow for relationships in the data to be analyzed
quickly. For example, a company might want to look at sales over time, by store, and by
product. This means analyzing sales along three dimensions, and the sales data would
need to be structured as a three dimensional cube. If the company was also interested in
locking at these sales by geographic region, it would need a four dimensional data cube.
There are two main challenges with using a multidimensional cube structure. First,
a significant level of technical expertise is needed to construct a cube, which means that
an IT specialist rather than an end user usually must complete this task. In practice,
the end user and an IT specialist usually have to collaborate to construct the correct
multidimensional data cube, and frequently they do not speak the same language—that is,
the end user thinks in terms of business problems while the IT specialist thinks in terms
of database technology. Second, the multidimensional cube is a structure that necessarily
restricts how the data can be analyzed.
In Chapter 2, we introduced the topic of SAP’'s HANA in-memory computing
technology. HANA allows customers to analyze large amounts of data instantly. The key to
this technology is that data is stored in computer memory rather than on hard disk servers.




RFID, Business Intelligence (Bl}, Mobile Computing, and the Cloud

The time required to access data from memory is a small fraction of the time required to
access data from a hard disk, The primary performance measure for data storage systems is
latency, which is the time between when a request is made for data from a storage device
and when the data is delivered. For hard disk storage, typical latency is currently around
13 milliseconds. For memory, the latency is around 83 nanoseconds. To understand the
significance of this speed differential, think of in-computer memory as an F-18 fighter jet
that can travel at a speed of 1,190 miles per hour and disk memory as a banana slug with a
top speed of 0.007 miles per hour. With such a substantial difference in speed, the obvious
question is why would data warehouses use disk memory? The answer is storage capacity.
Hard disk storage is now being measured in terabytes, while the maximum capacity of
memory chips is still in the gigabytes—so hard disks can store one thousand times more
data than memory for a comparable cost. While hard disks can store significantly more data
than memory chips, the cost and capacity of in-computer memory have reached levels at
which in-memory Bl is becoming more feasible.

Data compression is another technology that makes in-memory BI possible. Figure 8-2
shows data for an SAP ERP data table used to store material master data. This is a typical
SAP ERP table; it consists of 223 data fields, which are the column headings.

.Datg Browsen Table MARC Selpct Entries . 200

W WG b AT R ke : ' Many
L T 1T 1 ; T 1 1 columns are
i“',“,:" oo T I s s s i i o i T ] e T e T blank or have
i ' =l e Zero values

Source Line: SAP AG.

FIGURE 8-2 Material master data table

As shown in Figure 8-2, many of the fields, or columns, in the data table are blank or
contain values of zero. By storing the data as columns rather than rows, in-memory
systems can reduce the size of the data by eliminating the large numbers of blank or zero
values by just noting their positions in the table. Essentially the system says “this entire
column is zero” or “the next 100 items in this column are zero.” When you look across
the rows of the table, the number of zero or blank values are not as large, so the saving
from noting zero or blank values are not nearly as large.

With the data compression provided by column storage, it is now feasible to store
large volumes of data in memory without aggregation. This means that multidimensional
cubes are not required. An end user can analyze BI data “on the fly” without needing an
IT specialist to translate the data into multidimensional cubes.
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SAP is not the only ERP provider with in-memory capability. In February 2012,
Oracle released its in-memory solution for business analytics called Exalytics. Both SAP’s
and QOracle’s in-memory solutions are designed to analyze what is now being termed
“big data.” Big data refers to the enormous amount of data that is now available for BI use
from all the available sources, including ERP systems, Web sites, corporate databases,
scientific research, Twitter, and other social networking applications. Big data needs fast
computing to be usable, and in-memory computing allows for rapid processing. New chips
designs, such as chips made from carbon rather than silicon, may be the answer to
creating even faster machines. Computing’s processing is moving towards memory and
away from the processor, according to experts in the field such as John E. Kelly, the head
of IBM research. Big data is generating a lot of interest and investments from large
companies. The total investment in big data technology is in the billions of dollars, which
includes investments by many companies other than SAP and Oracle, including IBM,
Microsoft, and Hewlett-Packard.

Many feel that Bl and its capabilities are strategic assets to an organization that can
be used to enhance future growth and viability, and some experts now say that companies
should be hiring a chief data officer who can link the data with the computing power and
the strategy of the organization.

According to Gartner Research, in 2011, only 30 percent of employees in
organizations with Bl tools were actually using them. This low rate of use is due to the
fact that BI software is often difficult to use and slow to perform, and the data is
sometimes of limited relevance for end users. Gariner anticipates that as BI tools
become easier to use, organizations with BI capabilities will have about 50 percent of
their workers using the software by the year 2015. Worldwide revenue in the business
intelligence, analytic applications, and performance management software market rose
16 percent to $12.2 billion in 2011 from £10.5 billion in 2010, according to a report
from Gartner. SAP was the market leader in Bl and analytics with a 24 percent market
share. The report also showed that BI analytics was the top technology priority for CIOs
in 2012,

ANOTHER LOOK

Recovery gov

Even the federal government is gettmg into the BI arena As part of the Amerlcan
Recovery and Reinvestment Act of 2009 (also. known as ‘the “Recovery Act”),
the Recovery.gov Web site was created to serve as “the U.8. government’s official _
website that provides easy access to data related to Recovery Act spending and allows
for the reporting of potential frand, waste, and abuse.” With an interactive, user-friendly
- interface and a set of highly interactive Bl tools, the site allows the average citizen to
easily réview the various destinations for tax dollars spent under the Recovery Act. The
site’s BI tools let users review preexisting charts and graphs or create their own. Filters
are available for the data, and the results can be emailed or exported. Figure 8-3 shows a
sample output of the top 10 states by funds awarded from the Recovery Act of 2009 as
an example of a BI query.

(: contim_,ted )
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- FIGURE 83

Questlon :

: 1. " Go to the Recovery gov Web 81te and run a set of analytlcs to compare O
o Recovery’ Act spendmg for your ‘state Wlth that of a, neighbormg state.

s _".Determme the top three""’rolects funded in each" state and prov1de a brlef

descnptlon Of them in.a merno to your mstructor

ANOTHER LOOK

ReaI-Tlme Busmess Intelllgence (BI)

BI is now used for real time momtormg of systemis and is capable ‘of sendmg out alerts
based on the results of the BIL. United Parcel Service: (UPS) uses complex oomputerlzed_
‘event processing to momtor the transactions related to the millions of packages it ships
daily around the globe. In its old system, reports would be run each evening to momtor
the server loads on the computers that maintained these 1mportant transactions, If a
problem oceurred, UPS. would find out about it the next morning. With real-time BI,

" which includes easy-to-understand dashboards and analytics, problerns are identified
1mmed1ately, and automatic emails are sent to alert employees of any problems with the
company’s computer systems.

Another example of the use of real-tlme Bl is at Insurance.com, where its new
IBM Cognos Now system helps the company cope with its e-cornmerce transactions. With
Cognos Now, Insurance.com is able to monitor network performance and make any
necessary changes immediately. For example, when a new call comes in to
Insurance.com’s call center, the business intelligence system scans for available agents
and alerts the CRM software, which routes the call to one of the free agents.

Question:

1. How could real—tlme BI help an organization hke Fitter monitor its IT
- systems? Be speclﬁo in your answer.
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MOBILE COMPUTING

With the sale of smartphones and tablet computers exceeding that of personal computers in
2011, many organizations are facing the necessity of developing and deploying their own
mobile applications. Often these efforts are driven by the expectations of young workers
who—having grown up with mobile computing and a myriad of mobile apps, such as
Facebook—are appalled at some companies’ existing legacy systems. It is predicted that by
the year 2015, there will be more than 6.7 billion smartphones in the world, and a 2011
survey conducted by CIO magazine found that 54 percent of the companies responding were
planning to increase their spending on mobile applications. People are relying on
smartphones for social networking and shopping information, with the lines of work and play
often blurred. With today’s smartphone—4( times more powerful than those in 2000—and
cloud computing (discussed in the next section) making data available wherever a person is, it
is not surprising there is pressure on companies to increase their support of mobile apps.

There are, however, many challenges to face. For example, smartphones come in a
wide range of formats and operate on a variety of operating systems, and mobile
applications need to be developed with that in mind. Many experts agree that to develop
effective applications, companies cannot simply take computer-based applications and
modify them for use on mobile devices. Rather, mobile applications need to be developed
from scratch to take into account the limitations in screen size and user input capability.
Companies must also set up a road map for implementation, deciding which applications
may be high cost and low value {eliminate) or low cost and high value (adopt). There are
many guestions to answer as well: Should a company require its employees to use
company-supplied devices, or should employees be allowed to supply their own
smartphones? If employees are allowed to use their own smartphone, should a company
limit the choice of devices or allow employees to choose the device they will use?
Accenture Consulting, for example, estimates that 85,000 of its employees use
smartphones, of which more than one-half are provided by the individual employee. If an
employee supplies his or her own device, who will support it? Which carrier will be used?
Security is always a concern, especially because most security breaches are caused by
users not by technology. It has been estimated that only slightly over one-half of all
smartphone users set up their password security on their phones. If a company does not
directly support a device it might not be able to ensure that proper security measures are
taken, which could allow for potential data breaches. Some organizations are attempting
to manage mobile devices from central servers, so if a device is lost or stolen, sensitive
data can be removed or the device can be wiped clean.

ERP companies have provided mobile connections in the past, but most are ramping
up their offerings. For example, SAP recently acquired Sybase, a company with a platform
called Sybase Unwired, which lets a company quickly develop mobile apps for almost any
mobile device. Another Sybase tool, Afaria, allows IT staff to manage those mobile apps
centrally and push out new applications and updates remotely. If a device is lost or stolen,
the central administrator can delete the application remotely.

Although mobile device apps are typically thought of as tools to provide users with
information, mobile devices can also be the source of information. For example, the
increasing sophistication of smartphones is leading people to use their smartphones—
rather than dedicated GPS devices—for navigation. Smartphone users can also subscribe
to traffic information services that may use static sensors or traffic cameras to augment
the built-in maps so users can avoid accidents and rush-hour traffic. Increasingly, this
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traffic information is also being provided by other smartphone users. For example, when a
user of the Google Maps for mobile application chooses to enable the My Location option,
which shows the user’s location on the map, it sends anonymous bits of data back to
Google describing how fast the user is moving. By combining the data of thousands of
phones moving around a city at any given time, Google can provide an accurate picture of
live traffic conditions. This traffic data is then provided to mobile users in the Google
Maps traffic layers.

ANOTHER LOOK

Corporate and Mllltary Apps

Compames are now usmg mob apphcatlons (apps) in un que Ways and many
‘ companies’ are creatmg thelr own mterna_l app stores. For mple the pharmacett al W
_company, Pfizer, has an app that: help 'mployees who are travehng flnd -and contact
“other Pfizer employees who are also. travelmg Aflac, an‘insurance company, has an app
that allows clairs adjusters to see data I e 1nSurance clalms n a’ moblle
device without havmg to go toa computer an" log onto the main enterpnse systém. For .
dlsaster recovery, Deloitte C‘.onsultmg created arn app calle
: emergency 1nformat10n out. to employees smartphones in the
- Deloitte’ is 1m' lemenu g th app 1nternally, and 1n the f ture _
= its customers ‘ X et : ‘
. The m111tary is also a‘major potent1al user of spec1ahzed moblle devrces and apps -
Harns an electronics and communications company is workmg on an app for tablet
computers suich as Apple s'iPad, to control the remiote camera: on an Unmanned Aerial © -
“Vehicle (UAV). While there are du'r'a'blhty issues with using a commercial tablet in harsh. B
“envirohments, it could make ecotiomic senise to use a $400 tablet in a rugged case
instead of a ;S‘lO 000 wireless receiver. If a tablet breaks, it is much cheaper to réplace.
In addition, because these devices are familiar to many young sold1ers from their
personal expertenoe trammg costs are reduced.
In Apr11 2011 Textron announced that the U.S. Army was begmnmg tests of
SoldlerEyes a smartphone-based battle analysis and tracking system the company has
been developing. Accordmg to Textron, this application would allow every soldier to act as
. a sensor, Using this application; soldiers could collect and report. real-time mission eritical
data, incorporating photos and video, which can be linked to the geographw location of the: -
soldier. With SoldierEyes, this information can be communicated (via the SoldierEyes
Application Cloud) to existing command, control, communications, intelligence, and
surveillanice systems using 3G/4G cellular and Wi-Fi networks. For remote areas where
these networks are not available, Textron has developed a secure mobile, battleheld
cellular network oalled FASTGOV[ which can use manned and unmanned a1rcraft
aerostats (tethered bhmps), or ground vehicles to provide cellular coverage.

0, which can push = -
t.ofan emergency

Question:

1. Choose an industry in which you might eventually like to work, Think of three
types of mobile apps that could be used to help you work more efficiently in
that industry. Use the Internet to find out if those apps have been developed
by any company. Present your findings in a one-page report to.your
instructor. S
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FROM INTERNET-ENABLED TO CLOUD COMPUTING

Cloud computing can be defined in simple terms as the delivery of a software product to a
user via the Internet. The user typically accesses the cloud product through a Web
browser or a lightweight (meaning small and simple) application for a computer or mobile
device. Cloud computing is not a completely new concept, rather it simply represents the
latest stage of the development of computing and the Internet. To better understand how
cloud computing will impact ERP system development, it is useful to review the
development of SAP’s ERP systems with the advent of the Internet.

SAP and the Internet

In 1996, SAP introduced its joint Internet strategy with Microsoft. The core of SAP's first
effort to integrate the Internet with its products was the Internet Transaction Server (ITS)
a server-based software system that enabled efficient communication between an SAP ERP
system and the Internet. To provide some context for the state of the Internet at this
time—in 1996, Amazon.com was only one year old, and the online travel agencies Expedia
and Travelocity were both just being founded. Many other Internet services we take for
sranted today did not exist at this time. '

In May 1999, SAP announced mySAP.com, a new strategy designed to completely
realign the company and its product portfolio. The goal of this initiative was to combine
e-commerce solutions with SAP’s existing ERP applications, using cutting-edge Web
technology. In 2000, SAP began building on the mySAP.com vision by adding the
capability for electronic marketplaces and corporate portals.

NetWeaver

In 2004, SAP introduced its first version of SAP NetWeaver, a collection of components that
support business transactions over the Internet by providing seamless connectivity of diverse
applications. By the end of the year, over 1,000 customers had acquired the product. With
the introduction of NetWeaver, SAP announced that it was planning its future initiatives
around the concept of enterprise service-oriented architecture (enterprise SOA), with a goal
of making all of its business applications service based-—to provide its customers with the most
flexibility possible.

E-commerce needs are driving companies to connect their business applications, such
as ERP systems, both internally and externally through the Internet. Software designed
with an SOA can be quickly deployed and reconfigured as business conditions require
changes to the applications, databases, and other infrastructure hosted in data centers
owned by a company. The combination of software tools that enables an organization’s
various systems and applications to communicate with other applications is called
Web services. SAP’s NetWeaver is a Web services platform that allows various vendor
applications to share data over the Internet.

Companies continue to warm to the idea of Web services and SOA. Information Age's
“Effective IT” research report found that 50 percent of enterprises have some sort of SOA
strategy. One benefit of adopting SOA is the ability to quickly add new applications,
making the organization more responsive. SOA also relies on open standards, allowing
easier integration of software and offering the potential to reuse computer code, which can
reduce the time and cost of implementing new systems. This aspect of SOA is certainly
enticing, especially when compared with traditional systems that are often cumbersome
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and time consuming to implement. However, implementing SOA is not easy. The IT
analyst group Ovum reported that one in five U.8. companies implementing SOA have
experienced “unexpected complexity.”

The return on an SOA investment is often difficult to determine. According to a study
published by Nuecleus Research, only 37 percent of 106 organizations polled claimed that
their SOA projects had a positive ROL Respondents indicated that the main benefit of
SOA was the ability to reuse computer code.

NetWeaver Tools and Capabilities

SAP’s NetWeaver platiorm is a collection of modules, including Enterprise Portal, Mobile
Infrastructure, Business Intelligence, Master Data Management, and Exchange
Infrastructure.

The SAP Enterprise Portal gives users complete access to all their work on a single
screen, using links to connect users to all the major applications needed to perform their
jobs. The Enterprise Portal acts as a central access point to a company’s intranet (its
secure, internal network), operating through a secure link on a browser. For example, a
user in the Finance Department could set up Enterprise Portal with links to SAP ERP
financial transaction processes, as well as links to financial metrics for the company, stock
market indices, email, a calendar, and other information important for that person’s job.

The advantage of having a personalized portal is its efficiency. A user only has to log
on to one system to get all the information needed to perform his or her job, Without a
portal, users often have to log on to multiple systems, such as an ERP system, email,
industry exchanges, or suppliers’ sites. Transferring information between systems is
frequently difficult. With the Enterprise Portal, all information is available through the
Web services provided by NetWeaver. All the important links are presented in one sereen,
and transferring data is simplified by the ability to “drag-and-relate” data from one area
to another.

NetWeaver’s Mobile Infrastructure module allows users to access and work with data
through mobile devices such as smartphones and pagers. Mobile Infrastructure provides
remote access to data within a company’s SAP system and other information systems. The
benefits are obvious. A salesperson could use his or her smartphone to see a customer’s
historical order information while in the middle of a sales call with that customer.
Connecting SAP and VoiceObjects AG adds voice capability to NetWeaver, allowing users
to enter data into the SAP CGRM system using voice commands from their cell phones.
Linking the SAP and VoiceObjects AG systems can be done without middleware or any
changes to the software.

Another facet of NetWeaver is the linkage with SAP’s Business Intelligence (BI) data
warechouse and analytical tools. With the Enterprise Portal, Bl can be delivered in a
personalized fashion. It can integrate information from various sources and processes,
both within and outside of the firm. BI works with any database management software and
any operating system that is running NetWeaver,

Another NetWeaver module, Master Data Management, provides data consistency
within a company’s SAP system. NetWeaver allows a seamless Web interface to ensure
proper data synchronization. While this interface simplifies the data synchronization
process, it is not automatic—users with the proper knowledge and skills are still needed to
manage this process.
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NetWeaver's Exchange Infrastructure module allows different applications to share
data. By adhering to the standard of the Exchange Infrastructure, companies can eliminate
the need to write code to enable different applications to share data. For example, using
Exchange Infrastructure, a business can keep its current electronic data interchange (EDI)
system and seamlessly integrate that with its ERP system. SAP’s Web Application Server,
the development environment that is the foundation of NetWeaver, gives Exchange
Infrastructure its customizability.

NetWeaver at Work for Fitter

Now we will examine how NetWeaver could help Fitter. Assume that Fitter has an SAP
ERP system and that Fitter’s two top salespeople, Amy Sanchez and Donald Brown, are
busy selling NRG bars directly to customers and to distributors. Amy works from home,
and she logs on to the SAP system with her laptop computer, using the SAP GUI. She does
not know much about the SAP system, nor does she have to. She needs to know how to
place customer orders and check on their status. When Amy goes on a sales call, she
brings her caleulator and notepad with her to determine quote prices and jot down order
details. When she returns home, she plugs those numbers inio the SAP system and
confirms her quotes. Amy would like to have some additional information on how
salespeople in other regions are doing and what mix of bars they are promoting, but she
does not know how to access any of that information. She also would like to see if there
are new ways to market to her customers.

Donald Brown sells Fitter's BRG bars to distributors, and he has been chosen by his
manager to test SAP NetWeaver for possible implementation at Fitter. With this new
capability, Donald’s work day has changed dramatically. During the test, Donald logs on to
his Enterprise Portal, which was tailored for his job, using his office computer. When he
does so, he can see his email, sales figures from his top 10 customers, data on production
and inventory, the current stock quote for Fitter on the NASDAQ exchange, the current
market price for oats, wheat germ, and honey, and the local weather report. Today,
Donald will make an important sales call for a regional grocery chain. He grabs his
smartphone and some extra business cards, and heads out the door. During lunch with the
purchasing manager for the grocery chain, Donald is able to check up-to-the-minute
details on current sales orders and can confirm promises to ship additional bars to the
customer next week, thanks to SAP’s Mobile Infrastructure. Back at the office, Donald calls
up the Business Intelligence module in NetWeaver. From there, he can run a few reports
to find out which snack bars are selling best nationwide, grouped by region and time of
vear. He can also analyze snack bar sales using data mining, to find sales patterns that can
help him plan future sales calls.

Exercise 8.1

1. Now that you have read about the features of SAP’s NetWeaver and have
learned how Amy Sanchez and Donald Brown perform their duties at Fitter,
try to convince Fitter’s CEO to implement NetWeaver across the organization.
Write a memo to the CEQ outlining your arguments.

2. The CEO is impressed with your work but has asked you for an ROI (return
on investment) analysis. How would you begin doing that? What numbers do

you need, and who are the people you would have to interview to get those
numbers?

——— e
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SAAS: SOFTWARE AS A SERVICE

Software as a service {S8aaS) is a software delivery model in which a software product
is hosted by a company—-such as SAP—on its servers and is accessed by customers
via a Web browser. Some people describe Saa$S as a utility, similar to a telephone or
electric company. It is simply a way to sell and distribute software that uses the
Internet. While definitions vary, this book treats SaaS as a subset of cloud computing.
For example, Amazon and Apple are promoting data storage “on the cloud,” but the
applications that use that data are stored on the device, updated regularly from the
cloud (Internet).

A recent Forrester Research report claims that the analytics portion of SaaS will
become highly important to the users of this software delivery model. Users will be also be
looking for SaaS applications that can integrate social media with a company’s other
sources of information. According to the report, adopters of SaaS should also consider
how their service providers can handle mobile apps.

SAP Business ByDesign

One example of Saa$S for the ERP market is SAP’s Business ByDesign. First released in
2007, Business ByDesign is a full ERP system delivered to customers via the cloud. For
small to medium-sized companies, it lowers the total cost of ownership of the software and
enables a rapid and smooth implementation. Customers can choose to have SAP handle
the implementation of Business ByDesign, or they can manage the implementation
themselves. As shown in Figure 8-4, the main screen of BBD displays easy-to-understand
menu paths.
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FIGURE 8-4 SAP Business ByDesign main screen

Small organizations such as PlaNet Finance, which offers microloans to customers in
30 international offices, often find that Business ByDesign is a good fit for their needs.
With Business ByDesign, PlaNet was able to reduce its costs while improving reporting to
donors. In terms of cost, the full Business ByDesign package will run a company about
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890 per month per user. There are different facets of Business ByDesign, which are
illustrated in the Figure 8-5.
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FIGURE 8-5 SAP Business ByDesign's key capabilities

Advantages of Using SaaS

Many companies find a number of advantages with using the SaaS model, including:

Initial affordability—Companies that previously could not afford to purchase
an ERP system—or another application—can now “lease” cne on a monthly
basis, avoiding the high cost of obtaining the hardware and software and
hiring and training support personnel, thereby reducing their TCO (total cost
of ownership). The lower cost to implement software provided through Saa8
means that companies can explore whether a particular software package will
work for them without a large, up-front expense.

Shorter implementation time—The time required for implementation is
usually shorter with the SaaS model as the user does not have to worry about
the technical issues; the provider has servers, telecommunications systems,
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and highly trained personnel already in place. The SaaS provider handles all
the maintenance, including execution of backups, training, and customizing
of the system.

Lower support costs and complexity—Companies that make use of the SaaS
model do not need to hire additional IT personnel to implement new systems
and applications. SaaS providers can also run information systems more
efficiently because they do it on a large scale; they can spread fixed costs
over many users, thus achieving economies of scale that translate into a
lower total cost of ownership. In addition, an SaaS provider usually has an
easier time attracting, training, and retaining a talented workforce than a
small manufacturing company like Fitter.

Disadvantages of Using SaaS

There are some potential downsides to using SaaS, and companies should consider these
carefully before choosing an SaaS8 provider:

Security—Companies using SaaS are turning their information systems over
to a third party. They must be confident that the SaaS provider has a high
level of security. An SaaS provider will typically have data from multiple
clients on a single piece of hardware. Each customer’s data must be
shielded from other customers. Although this is a legitimate area of concern
for clients looking to move to the SaaS model, the reality is that SaaS
providers often have better security systems in place than many small
companies do.

Bandwidth/response time—The telecommunications channel from the SaaS
provider to its customers must be fast enough to handle multiple users, and
the SaaS must have sufficient hardware to provide the necessary computer
processing capabilities.

Flexibility—The Saa$ provider should be flexible in working with its

users and satisfying their requests for software modifications and
enhancements.

No frills—SaaS software providers can usually provide basic systems well,
but asking for unusual configurations may cause problems, and the SaaS
provider might not allow for third-party add-ons. Further, the provider
might not want to develop custom software, or it may not be affordable for
a small company.

Technical, not business focus—An Saa8 provider will understand the
technical aspects of the software it is delivering, but it may not have
sufficient business process knowledge, in which case the customer

will need to define the business processes and make configuration
decisions.
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ANOTHER LOOK

Plex Systems Cloud Commumty

Founded 1n 1995 Plex Systems developed out of a project tlated atan automotwe ,upphe ;
* The company has expanded its customer base and develops software fora variety of
- manufacturlng compame : partrcular Plex provrdes a complete cloud-based ERP solutron :
for manufacturlng companics..Plex moved to cloud computing in 2000 and developed its '
“cloud: strategy using thie mult1-tenant model versus a hosted envnronment Inahosted -
enwronment a separate system is created and managed for each customer while ina multt-" =
tenant model, there is only one system and each customerisa tenant in the system, e
Plex ¢hose this ‘approach because it wanted to leverage customer enhancements
Because there is only one’ “copy of the Plex system whenever an 1mprovement is made to
1t the update is avarlable to all tenants Plex I i
“to add funetlonahty that mrght be valuable to 'multlple' ' ustomers but custome ;
requrred to adopt every update Customers can choose whether or not to aclopt a change =
through simple configuration’ settlngs : ‘ A L '
“While: manufacturmg environments are complex Plex decrded that asers needed a
srmple 1nterface deszgn for the shop floor. The srmple 1nterface makes the software easy
~ to use! In addition, the interface is conﬁgurable 80, 1nd1v1dual users ‘can organize-icoris .
: and buttons and control them with user authortzatlons as they are prov1ded with Plex § ..
“screen. bu11d1ng tool A sample’ Plex screeq is shown in Flgure 8 6
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FIGURE 8-6 Sample Plex screen

(continued)
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Another unlque feature of Plex 8 software 1s 1ts prlelng model Many‘ ERP ornpames

: _seat hcense model a eustom. _._:may m1mm1ze users but have the same _olume of _
B transaetlons as a customer w1th many more users Plex pr1oes 1ts software based on the '

y _customers are hesrt" t to use a cloud system _ithey are coneerned about data mteg ty
* whed all customers resrde 1r1 a smgle systeni ‘But after a while, customers typlcall
:realrze that other Plex oustomers ac'___: ally form a commumty, and Collaboratlon WIthm i
the Plex eommumty provrdes value. Rather than being a software company that IS sales:
~and marketmg driven, Plex has becom, z 'eompany where users, and the user
‘ commumty, dlreetly drwe 1nnovat1on and all custom rs ben fit. '

QuestlonS'

1.” -How w1il SaaS affeot large ERP compames suoh as SAP and O'_ I Wlll the1r :
e .281ze and researoh _oapablhtles allow SAP, and Oraele to gain domm 10e of

- O . wrll ERP. systems be. provrded by a growmg number

~ of small compames ‘suich-as Plex; each provrdmg specrahzed ERP paokages
'speorally tallored for spec1f1c mdustnes'? '

T2 _erl Fortune SOO compames eventually leave SAP ERP for SaaS systems° erl .
. they adopt Saa$S products from smaller provrders° Will they use Business
ByDesign? Or. will companies | like: SAP and Oracle mrgrate therr current large
ERP packages to an SaaS envrronment?’ : :

Exercise 8.2

Returning to the example company, Fitter, assume that under its newly appointed CIO,
Fitter has made the decision to acquire an ERP system. Now the CIO must decide how to
implement the system. After talking with various ERP software vendors, the CIO has
determined that Fitter has two options for implementing ERP software:

1. Buy a license for the ERP software, purchase the hardware required to run it,
and hire and train system administrators.

2.  Run Fitter's ERP system over the Web through an SaaS provider, which
would deliver ERP services for a monthly fee.

Both types of implementations have advantages and disadvantages, as you have
already seen. For the first part of this exercise, you must write a memo to the CIO
enumerating the pros and cons of each method. Use a table similar to the one shown in
Figure 8-7 to organize your thoughts.
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Advantages of purchasing software | Advantages of using Saa$ to run ERP
and computers for ERP

Source Line: Course Technology/Cengage Learning.

FIGURE 8-7 Arguments for purchasing ERP system and software versus using SaaS

After reviewing your memo, the CIO has asked you to provide some financial data to
help him make a decision. He would like you to prepare a spreadsheet that analyzes the
financial impact of both scenarios. You need to compare the monthly cost of using the
SaaS provider with the total cost of purchasing an ERP system that would run on Fitter’s
servers. Weigh the pros and cons of each method, and then make a recommendation,
which the CIO will present to the chief financial officer of Fitter. As you work through
these calculations, keep in mind that Fitter’s net income is $3.4 million (you can find

more details in Chapter 5). The following sections provide you the financial details you
should take into consideration.

Option 1: Buying Computers and Software Rights for an ERP System
To set up its own ERP system, Fitter must buy the following:

*»  Database server—The server would cost £70,000.

s Application server—TFitter needs a server to run the ERP application, which
would cost about $40,000.

* P(Cs—Some of Fitter’s existing PCs could be loaded with the ERP software’s
GUI and be used to access the system. Because more Fitter employees will be
connected to the new system, however, Fitter will need 10 additional
computers. Total cost for the PCs would be £15,000.

*  Computer maintenance—VFitter needs to make sure all its PCs and servers
run properly. To do this, Fitter would purchase a maintenance contract to
cover all hardware, This contract would cost about £1,000 a month, or
$12,000 yearly, and is in addition to any costs Fitter currently incurs to
maintain its existing hardware.

»  [Licensing rights—Licensing rights to the ERP software for all users for five
years would cost $500,000. The CIO does not know whether further outlays
will be required after the fifth vear, and therefore is limiting the analysis to
the years 2013 through 2017.

s Installation—The ERP vendor will help install the system, but Fitter also
needs to hire consultants for the six-month implementation, At 3,000 per
day, the cost is estimated at $§486,000.

s User training—Included with the purchase of the rights to the ERP software
is training at a local training center for key personnel involved in the ERP
implementation project. Fitter wants further training, however, for Fitter-
specific business practices. The additional training will cost £2,000 per day
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for two weeks. This includes a training consultant to run classes at Fitter
headquarters. With travel and lodging, the total cost is $23,000.

*  Ongoing consulting—Omnce the system is up and running, Fitter will need to
pay for consultants to help maintain the system. Fitter believes that having
consultants come in once a month should be sufficient for handling ongoing
issues such as bug resolution and minor updates to the system. The
consulting fees are estimated to be £3,000 per day, with a total annual cost
of $36,000.

e Network and database administrator—TFitter would need a full-time network
and database administrator to run the system. Salary, including benefits, for
a skilled person is $200,000 per year.

Option 2: Using an SaaS Provider to Deliver ERP Software

The other option available to Fitter is to use an SaaS provider to deliver ERP software.
Estimated costs for this option are as follows:

¢  PCs—Fitter estimates that it would still need to purchase 10 new PCs with
this option because many more users will now be accessing the computer
system. Each PC costs $1,500, for a total of $15,000.

*»  Computer maintenance—The maintenance contract on the additional PCs
would be 600 per month, or £7,200 yearly. Because Fitter would not need to
purchase additional servers, the maintenance costs are less with this option.

s Software through the SaaS provider—The monthly cost of delivering ERP
software to Fitter over the Web is £33,333—or £400,000 yearly.

¢ User training—Training of Fitter employees is provided by the SaaS provider
as part of the monthly software fee.

Calculate the NPV and Make a Recommendation

In the next part of this exercise, you will set up a spreadsheet to total all the costs of each
option. In each scenario, you must deal with the net present value (NPV) of money.

NPV is a way to figure out whether an investment is profitable, or in this case, to
compare outlay of funds from one method to another. NPV addresses the time value of
money—that is, being paid one dollar today is worth more than being paid one dollar a
year from now. Because of the time value of money, if a firm is borrowing the money for
an investment, they have to pay interest on that money. If they have cash on hand to
finance the investment, the company still needs to consider that the cash could be
invested in other ways that would pay the firm interest. When analyzing an investment, a
firm must consider the time value of money, and performing a NPV ealculation is a
common way to do that by adjusting future earning or expenses based on an assumed
interest rate. When caleulating two different investment options, the NPV calculation
allows different future expenses or earnings to be calculated as an equivalent amount in
the present time. For example, earning $10,000 dollars one year from now might be
equivalent to having §9,345.79 today. NPV can be calculated over a number of years; in
our case, we need a five-year outlay of funds for the ERP project. In an Excel spreadsheet,
the syntax of the NPV calculation is =NPV (hurdle rate percentage, range of values). The
values in the range can be positive or negative numbers. In our case, they are all outflows,
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but we can work with them as positive numbers. The hurdle rate is the rate of discount
over the period, and it is the minimum acceptable rate of return on a project that a
company will accept. For this example, assume a hurdle rate of 20 percent.

Your spreadsheet should begin like the one shown in Figure 8-8 (with years continuing
through 2017).

ERP Purchasing Options

[ |
Option 1 - Buying compufers and soffware outright
ltems 2013 2014 2015 2016 2017
Database server 70000
Application server 40000
10 PCs | 15000
Software 500000
Consultants - initial {6 months) 486000
Training (2 weeks) | 23000
Consuliants - maintenance (1 day per month) 36000 36000 36000 36000
PC maintenance 12000 12000 12000 12000
Network administrator 200000; 200000 200000{ 200000| 200000
Total 1334000 248000 248000 248000| 248000
NPV $1,646,671.81
Option 2 - Using Saa$
PCs 15000
PC maintenance 7200 7200 7200 7200
ASP cost 400000] 400000  400000) 400000 400000
Total 415000| 407200) 407200] 407200 407200
NPV $1,224,277.26
Hurdlie rate 20%

Source Line: Course Technology/Cengage Learing.

FIGURE 8-8 Cost comparisons: buying versus SaaS

To complete this part of the exercise, perform the steps that follow:

1.

Calculate the cost of the two methods of implementing an ERP system for
five years. Use the spreadsheet illustrated in Figure 8-8 as your guide. Use the
NPV calculations to reference the hurdle rate shown at the bottom of the
spreadsheet, Vary the hurdle rate, following the directions your instructor
provides.

Consider using different hurdle rates for each option. Why might varying
hurdle rates be applicable for this decision?

Write a memo, with your spreadsheet attached, to the CIO. Answer this
question: Which method should Fitter choose, and why? Weigh the pros and
cons of each method, and make a recommendation, which the CIO will
present to the chief financial officer of Fitter. Be sure to consider both the
qualitative aspects and the quantitative aspects of the choice.
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Your instructor might assign the following additional exercises:

1.

Use the Internet or library resources to research the use of Saa$S providers.
Find cases of companies that have been successful in using an ERP system
through an SaaS provider. Describe one success story in a report to your
instructor.

Think about whether you would give different advice to a smaller company
than you would to a medium-sized company or to a large company, regarding
the use of SaaS providers. Why?
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Chapter Summary

Technologies such as radio frequency identification (RFID) and smartphones are fueling
explosive growth in the amount of data available for businesses to process. This data can
provide real business value, but the challenge is how {o manage and evaluate this data 1o
gain business knowledge.

Business intelligence (Bl) tools are growing in sophistication and power. Technologies such
as in-memory computing will provide greater speed and flexibility to Bl users and will
increase the number of employees in a company that can make use of Bl

Mobile computing technolegy is increasing the use of ERP and Bl data by making it more
convenient to access data when and where it is needed.

Cloud computing is the delivery of a software product to a user via the Internet. The user
typically accesses the cloud product through a Web browser or a lightweight {meaning
small and simple) application for a computer or mobile device.

Web services and service-oriented architecture offer a combination of software tools that
enables various programs within an organization to communicate with other applications.

SAP’s Web services platform is NetWeaver, which is a collection of components that
support business transactions over the Internet by providing seamless connediivity of
diverse applications through the Internet. NetWeaver also includes modules such as
Enterprise Portal, Mobhile Infrastructure, Businass Intelligence, Master Data Management,
and Exchange Infrastructure.

Software as a service {(SaaS) is a software delivery model in which a software product is
hosted by a company—such as SAP—on its servers and is accessed by customers via a
Web browser. The SaaS model allows companies to use ERP without a large initial
invesiment, making ERP systems available to smaller companies. SaaS solutions allow for
more rapid improvements in the software through user communities. There are risks
associated with using an Saa$S provider, however, and the decision to buy or lease must be
weighed carefully.

Key Terms

business intelligence (BI) radio frequency identification (RFID)
¢loud computing service-oriented architecture (SOA)
enterprise information management software as a service (SaaS)
multidimensional data cubes Web services

Exercises

1.

Assume you have just graduated and you have landed a job at Fitter as its new sales
manager. The person you replaced has just retired after 35 years in the job. You are eager
to put to use some of the skilis you leamed at schocl, especially the work you did on
mohile computing and SaaS. Write a memo to your new boss, the vice president of
Marketing and Sales, on the virtues of SaaS and mebile computing, and explain why Fitter
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should develop a plan to adopt a mobile strategy for managing sales using SaaS through
mabile devices.

2. Do some research on the Internet to find current opinions on the pros and cons of using
SaaS. Try to find some examples of success and failure stories. Under what circumstances
do you think using an SaaS makes sense?

3. List the advantages of using mobile devices from the point of view of a Fitter salesperson.
Next, list the challenges of developing and supporting those mobite applications from the
point of view of Fitter's IT staff. Assume the company is hosting its own ERP system. What
should the company’s strategy be? Why?

4. In-memory computing technology is changing the face of Bl. Create a PowerPoint
presentation that brings the Fitter crew up to speed on this emerging technology.

5. Research the current status of mobile applications for phones and tablets in the corperate
world. Write a two-page summary of how these applications are being used, and cite
specific examples. Be sure to include your references with the summary.

6. Using the library or Internet sources, write an update on the status of FDA legislation
surrounding RFID packaging on drugs. Are there any privacy concemns?
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