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Abstract

Many small companies use the Internet for advertising, browsing, and electronic mail.
Few companies attempt to combine Internet technologies with their database manage-
ment systems in order to manage and control their routine work processes. This paper
discusses a case in which a small, fast growing service company enhanced its work
Jlow, reduced its cycle time, reduced paperwork and improved employee morale by
combining Internet and database technologies. The paper also describes how the com-
pany subsequently made significant improvements in the system through a focused goal-
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oriented review. The benefits and processes used in such a review are discussed.

Introduction

any accounting firms and other serv-
M ice enterprises organize business ac-

tivities into sequential tasks that are
completed by employees working individually or
in groups. An individual performs one or more
tasks and then passes the completed task(s) to
another person who completes the next task(s) in
the sequence. This process continues in a prede-
termined sequence until all tasks are completed.
When groups are cohesive and group members
are within close proximity to each other, work
progresses effectively, and activities are usually
completed on time (Vinokur-Kaplan, 1995;
Klein, 1995). However, as the group grows or
becomes more dispersed, task coordination and

Readers with comments or questions are encour-
aged to contact the authors via e-mail.
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supervision become major problems.

Companies can use a wide array of tech-
nologies, ranging from basic electronic mail ap-
plications to sophisticated group decision support
systems (GDSS), to coordinate and manage
group activities. Although sophisticated GDSS
applications (e.g., GroupSystems, TeamFocus,
VisionQuest, and Lotus Notes) are generally ef-
fective, they are often costly to purchase and
must be customized in order to support the group
activities of most service enterprises (Bidgoli,
1996). Some of the more commonly used com-
mercial GDSS applications range in price from
$15,000 to $75,000. Basic electronic mail appli-
cations, on the other hand, are inexpensive and
firms of all sizes use them for communicating
group and individual activities. Electronic mail
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provides business professionals with user-
friendly, convenient, and fast global access to
internal and external constituencies. Short notes,
large documents, and complete files can be
transmitted over the Internet using e-mail tech-
nology. E-mail is usually one of the most effi-
cient forms of business communication when en-
tities are separated by long distances, when
written documents must be exchanged, and there
is a need for accurate archives (Wheeler, 1995).
This makes e-mail a highly attractive business
communication tool and places the technology at
the top of the list of available communication
methods.

Despite the versatility of basic e-mail, it
is not usually coupled with database technology
to provide a system for coordinating and man-
aging routine business processes. This paper pre-
sents a case that shows how a growing service
company combined e-mail and database tech-
nologies to build a cost-effective system for co-
ordinating and managing group activities, and
enhanced many of its internal business processes.
The paper also discusses how the company sub-
sequently improved the system through a goal-
oriented technology review process.

Background

ASC Inc.' is a fast growing company
that provides retirement plan management and
administration services to more than 770 clients
nationwide. Many business and not-for-profit
entities outsource their retirement benefits ad-
ministration and other related human resources
activities to ASC. The company performs several
major activities in providing service to its clients.
Each major activity involves distinct tasks per-
formed by employees in different departments.
For example, eight specific tasks, involving eight
different employees, are required to add a new
investment to a retirement plan. Tasks performed
by different departments are centrally coordi-
nated and monitored to ensure that the company
provides a high quality, error-free service to its
clients.
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Before December 1995, ASC used a
manual system to execute, coordinate, and su-
pervise its activities and tasks. A task completion
form was used to manually track the progress of
activities and tasks through the system. As each
task was completed, the employee involved
checked a box on the form to indicate its com-
pletion. The form and corresponding client
documentation were then forwarded to the em-
ployee responsible for completing the next task.
Completion of a single activity required per-
formance of many tasks spread over up to eight
departments. Because the task completion form
and the related documentation might be in the
hands of an employee in any one of those de-
partments at a given time, coordinating and
monitoring the progress of activities and tasks
were major problems. Keeping track of client
files was also becoming a major concern. Al-
though the company seldom experienced situa-
tions where a required task was not completed on
schedule, management realized that this type of
failure could cause major operational problems
and expose the company to significant losses.

The manual system served ASC ade-
quately while the company was small. However,
as ASC grew, a considerable amount of em-
ployee time was spent retrieving, processing and
summarizing task completion forms. Manage-
ment recognized that the manual system exposed
them to several potential problems. Three areas
of risk concerned the company. First, the task
completion checklist and the associated client
files could be anywhere in the organization and it
was possible that no one would know the overall
status of a particular activity. Potential conse-
quences include work delays, inability to service
customer calls, and financial loss to the company
and its clients. Second, persons responsible for
completing a particular task would not know
when the task that preceded theirs was com-
pleted. Therefore, the progress of tasks through
the system could be slowed and activities would
not be completed in a timely fashion. Because
timeliness is a necessity in the financial services
industry, this was considered to be a major risk.
Third, departments responsible for delaying the
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completion of an activity were not clearly identi-
fied and attempts at corrective action could be
focused at the wrong department or individuals.
This could lead to morale problems and, ulti-
mately, excessive employee turnover. To avoid
these potential problems, the company deter-
mined it needed a system that would: (1.) track
the tasks to be completed and identify persons
responsible for various tasks as an activity is
executed; (2.) keep track of client files used in
the completion of activities; (3.) provide timely
advice on when new tasks and activities are
completed or need to be started; (4.) reinforce
the need to complete tasks and activities in a
timely fashion; (5.) provide timely feedback to
employees, supervisors, and managers; and (6.)
streamline the coordination and supervision of
activities; and (7.) reduce paperwork. Overall,
ASC needed a system that would streamline,
track and audit its work flow. This system would
be designed to reduce the risk of work delays,
inability to service client inquiries, and financial
loss to the company and its clients.

The idea for a solution to the problem
originated from a brain storming session between
the vice president for service quality and em-

refer to it as the Enforcer. Software used in the

-system included: (1.) a mail server that distrib-

uted e-mail to department supervisors and em-
ployees; (2.) Microsoft’s SQL Server that func-
tioned as the main database engine for initiating
e-mail, feedback and reports, and for maintain-
ing a complete history of tasks and activities for
all clients; and (3.) Microsoft Access coupled
with Visual Basic to design and build the reports
and forms that served as the main user interface.

The Original Version of The Enforcer

The Enforcer, initially implemented in
December 1995, sent e-mail to employees and
supervisors daily to inform them of new activi-
ties and tasks. The status of all activities and
tasks handled by employees were also summa-
rized in the daily e-mail sent to supervisors. The
e-mail included an electronic task completion
form, designed using Microsoft’s Access, that
replicated the form used in the original manual
system. Figure 1 shows an outline of a form
used for one of the company’s activities, a Daily
Valuation Fund Change. Among other things,
the form identified all tasks required to be com-
plete an activity and showed the status of each

ployees in the MIS depart-
ment. The idea involved the
marriage of e-mail technol-

Figure 1

An Outline of a Form Used in the Enforcer

ogy with database technol-
ogy. Both technologies

Client:

Administrator:

)§§

| Change effective:

were already being used by
the company but, as in
many other organizations,

Change in fund name only

Change is an addition of a new fund

Change is a removal of an existing fund

no one had thought of com-
bining them to solve the
problems listed above.
ASC designed, built and
implemented a low cost
system that coupled e-mail
and database technologies
in  approximately  one

Completed

Description of task 1

Description of task 2

Description of task 3

month. The progress of all
tasks throughout the com-
pany was easily tracked and
reviewed through this sys-
tem, leading employees to
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task at the time the e-mail was sent.

In general, the system allowed the com-
pany to track and log all tasks and activities as-
signed to its employees. The system triggered
mail and directed it to the responsible employees
whenever a new activity was initiated. Each ac-
tivity consisted of several tasks that had to be
completed in order to complete the activity.
When a task was finished, the responsible em-
ployee would place an “X” in the completed col-
umn of the form to show its status (complete).
To advise employees of the tasks they had not
completed, the system sent mail automatically to
employees, copied to their supervisors, twice
weekly. Thus, the system continuously reminded
employees of tasks they needed to complete
while providing this same information to their
supervisors.

To deal with the problem of tracking cli-
ent files, ASC implemented an electronic system
for requesting, logging-in and logging-out client
files. Files were requested in person or elec-
tronically from a remote location. An inventory
of client files was maintained on a database, and
all client files were bar-coded and kept in a file
room staffed by an employee. Each file was
scanned before it left the file room and data
about the employee requesting the file were en-
tered into the computer manually or scanned
from the employee’s identification card when
files were requested in person. The files were
again scanned when returned to the file-room
and the user was relieved of responsibility for
them. This process ensured that all client files
were efficiently tracked and accounted for. It
also reduced file retrieval time, helped to
streamline the workflow, and increased em-
ployee productivity.

Improving The Enforcer Through a Goal-
oriented Review

Subsequent to the initial implementation
of the Enforcer, neither the technology used in
the system nor the organization remained static.
Although the Enforcer was initially very effec-
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tive in accomplishing the basic objectives for
which the system was created, the company con-
tinued its rapid growth in 1996, and as IS per-
sonnel, managers, supervisors and employees
worked with the system, they observed several
areas that needed improvement. E-mail technol-
ogy and the methods used to interface e-mail and
database technology were also changing.

As shown in Figure 2, changes in an or-
ganization coupled with changes in technology
often necessitate a review of the information
systems used to manage the unit’s internal proc-
esses. Changes in an organization usually create
new information management problems while
changes in technology imply that the organiza-
tion can capitalize on new or improved opportu-
nities for solving these problems. In the case of
ASC, Inc., through a combination of industry
growth and acquisition activity, both the number
of employees and the number of clients more
than doubled shortly after the Enforcer was im-
plemented. Initially, the Enforcer was designed
for neither a sizable staff nor a large client base.
At the same time, e-mail technology and proto-
cols governing connectivity between database
systems and Internet related technologies were
constantly being improved. Thus, ASC under-
took a focused, goal-oriented review of the
original Enforcer. Some of the problems en-
countered and the proposed improvements are
described in this section.

Goal-Oriented Review

One of the first problems encountered in
the original version of the Enforcer related to the
link or relationship between the tasks required to
complete an activity and the employees respon-
sible for each task. At the time the Enforcer was
originally designed, ASC was relatively small.
Therefore, the relationship between employees
and tasks was hard coded into the program in-
stead of being designed into the database as a
separate table that captured the dynamic relation-
ship between employees and tasks. This meant
that every time an employee left the company or
transferred to a new position, or a task was
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Figure 2

Original goals

A Goal-Oriented Information System Review Model

A fundamental
problem related to the
way the relation between
tasks and employees was
implemented in the origi-
nal Enforcer was that it
restricted the number and
type of tasks that could

Original
Technology

Original
Information
System

R

be handled by the system.
Only a fixed set of tasks
that existed or were an-
ticipated at the time the
Enforcer was originally
designed was program-

|

Organizational |___
Change

Revised Goals

__[

New
Information
System

med into the system.
However, as the com-
pany grew and the nature
of its business changed,
employees had to per-
form several new tasks in
order to complete a given
activity. Each time a new
task was added, the
original Enforcer had to
be recompiled and the
database needed to be al-
tered to support tracking
and reporting on the new
task. This was a complex
operation because the
completion logic of the
program also had to be

Technological
Change

New
Technology

transferred to a different department, the main
Enforcer program had to be modified and re-
compiled to fit these changes. Though this is a
classic update problem associated with file-
oriented application programs (Robb and Coro-
nel, 1997), it was not considered to be a major
obstacle at the time the system was designed be-
cause the company was relatively small, had lit-
tle employee turnover, and experienced very few
changes in the employee-task relationship. How-
ever, the company almost doubled in size since
the original Enforcer was implemented in 1995
and the relation between tasks and employees
emerged as a major problem that had to be re-
solved. Addressing this problem became a pri-
mary goal for the revised version of Enforcer.

altered to account for the
new task. ASC needed a more flexible database
design and a more adaptable platform to access,
retrieve and display data to users. This was the
second goal of the new Enforcer.

Finally, as ASC grew, its information
system became more diverse in terms of the
computer environment, including system con-
figurations and operating systems. Version con-
trol emerged as an issue. The company operated
a single version of the original Enforcer on a
network server. IS personnel had to insure that
each computer was carefully and distinctively
configured to access the SQL databases, and also
had all the supporting Visual Basic dynamic link
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libraries (DLLs). (A DLL is a collection of ex-
ecutable procedures, grouped to one file on a
disk, that can be shared at run time by multiple
Windows applications.) This maintenance effort
consumed excessive resources while maintaining
a status quo that was increasingly unsatisfactory.
Version control and hardware compatibility are
software maintenance problems that extend be-
yond the Enforcer. The company decided to deal
with these problems by proactively embracing
platform-independent systems--applications that
can function under different computer operating
systems.

The Revised Enforcer

As a result of the company’s comprehen-
sive goal-oriented technology review process,
ASC’s information systems team decided to re-
vise the original Enforcer. The review resulted in
the following three main goals for an enhanced
version of the Enforcer: (1.) insure that the sys-
tem can handle the dynamic relationship between
employees and tasks that had emerged as the
company grew; (2.) accommodate the increas-
ingly diverse and numerous tasks that the com-
pany had to complete to service its many clients;
and (3.) develop a platform-independent system
to handle the complex range of hardware and op-
erating systems that evolved as the company
grew. Procedures used by the company for en-
hancing the system are described below. These
procedures are continuously being reviewed and
examined by the company. Like the technology
in this area, the Enforcer is constantly evolving
and the material presented below represent one
version of the system as it moved through this
evolutionary process.

A new employee database system

One of the first, and most essential, steps
in creating the new version of the Enforcer in-
volved designing a database system that sup-
ported a dynamic relationship between employ-
ees and tasks. When the original version of the
Enforcer was developed, the company did not
have a comprehensive or "main" employee data-
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base. There were several databases that depart-
ments used to track employee information but no
one system was viewed or designed as "the" em-
ployee database. The first step was to design and
build this database. The company was then able
to construct a comprehensive database for the
new Enforcer that used the employee database to
create the dynamic relationship between employ-
ees and tasks. Figure 3 shows the design of this
new employee database.

A new task database

Once the employee database was de-
signed, the next step was to create a comprehen-
sive task database that would allow IS personnel
to remove the original set of tasks from the ini-
tial version of the Enforcer program and create
the foundation for a more dynamic structure.
With the new structure, the list of tasks can be
updated and the link between employees and
tasks created at any time without having to mod-
ify the main Enforcer program. The task data-
base and the link between employees and tasks
(see Figure 3) can now be updated on demand by
an administrative assistant instead of a skilled IS
employee. In addition, each task can be dynami-
cally linked to an object that describes the task in
detail and tells employees how it should be com-
pleted. Dynamic links to task details facilitate
training and help ease the transition of new em-
ployees into the company.

Enhanced Database Connectivity

To provide for platform-independence,
the revised Enforcer uses a Web interface and
runs over the company’s intranet. All computer
systems at the company are equipped with a Web
browser that allows users to link to the mail
server and the SQL server. By leveraging Inter-
net technology, maintenance of all databases are
done through a series of Web-forms executed
from a browser. This has turned out to be a very
effective approach for dealing with version and
hardware compatibility problems. The Web
browser serves as a universal thin client that can
execute a variety of programs despite the client
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Figure 3
. Database Design For The Revised Enforcer

Employee
Number

‘ 'Empluyee Name E-mall Number

‘Pager Number ‘ ! Other data

The above Table* contains employe number, employee name,
employee e-mail number, and all other permanent employee
information. Each attribute that makes up the "Other Data" would
be included in a separate column in the Table. Hence the "Other

Employee Table

Data would be housed in multiple columns -- one for each attribute.

Task Number

Task Table

Task Description

Number

Task Deadline
Date

mq

Task Activity Number
Number

The above Table* contains task numbers,
task descriptions and all other information
about each task. The table also links tasks
to activities.

This Table* links employees to tasks. It

shows the employees responsible for each
task and allows a dynamic employee-task

relationship to be designed into the
database

‘Activity Start ‘Activity Deadiine

Date

Activity
Complietion Date

Activity
Number

particular employee).

to portray a funtamental view of the database are included.

The above Table* holds activity number, activity
description, activity start date, deadline date, activity
completion date, and all other critical information about

Task-Employee Table Emploves EE—— ‘
Number
. Supervisor's Activity
Activity Table Employee Number || Description Date
activies.
* hl nte -

A Table is a relational database term used to refer to a file that is made up of a series of rows and columns.
Each column in a Table defines an attribute (a characteristic) of an entity. For example, first name, last name
and address are attributes of employees (entities). Each row contains data about a particular entity (e.g., a

The above design does not include all the details that make up the various Tables. Only the attributes needed

hardware and operating system.

The revised Enforcer allows employees
to access the SQL database directly from a Web
page. Forms and responses to queries are dy-
namically returned to their HTML browsers. The
system uses an Open Database Connectivity
(ODBC) interface to link the database system to
a Web browser. ODBC interfaces allow users to
work seamlessly with data that reside in many
different types of database management systems.
With ODBC, a company can store data in a wide
variety of databases on different types of plat-
forms, and then access the data through a single,
standard programming interface. These interface
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programs, once accessed, make it possible for
users of all types of computers to access and
work with any database management system that
is equipped with an ODBC driver. In essence,
ODBC application interface programs add plat-
form independence to proprietary database man-
agement systems (Sippl, 1995). To date every
major vendor of database management systems--
including, Oracle, Sybase, IBM, Borland, and
Microsoft--has added ODBC support to its prod-
ucts.

Details involved in presenting informa-
tion from an ODBC datasource to a Web client
using the Internet Database Connectivity (IDC)
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package that is bundled with Microsoft Internet
Information Server (IIS) are described below.
These details provide a general overview of how
the revised Enforcer incorporates Web connec-
tivity. Figure 4 presents a visual overview of the
system.

IDC is implemented through an Infor-
mation Server Application Programming Inter-
face (ISAPI) program called HTTPODBC.DLL.
This program is incorporated into IIS and actu-
ally becomes part of IIS. An ISAPI filter is cre-
ated that sends database requests to the

Figure 4
General Overview of Web Connectivity For The Revised Enforcer

-
HTTPODBC.DLL
/
[ Web Client }
N\
/)
1 ISAPI App Call
A WWW Service
ISAPI Filter
Y
1]
] ODBC API
— Py
NT ‘
MS SQL
> Web ODBC Driver
Server

Notes:

HTTPODBC.DLL is an Internet Server Application Programming Interface (ISAPI) that allows a database
management system with an Open Database Connectivity (ODBC) driver to be accessed, read, and updated
using a Web browser installed on any type of end-user computer platform (Web client). The link between the
HTTPODBC.DLL program, installed on the Web server, and the ODBC driver is established through an ODBC
Application Program Interface (ODBC API) located on the main database server (MS SQL Server).

il

MS
SQL
Server
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HTTPODBC.DLL for processing. Database re-
quests from a web client are triggered by a GET

or POST statement as illustrated in the following
HTML code:

<HTML >

<HEAD>..</HEAD>

<BODY >

<FORM METHOD
"/appc/idc" >

Enter a name to search for:

<INPUT NAME="FIELD1" TYPE=TEXT >

<INPUT TYPE=SUBMIT >

< /FORM >

</BODY >

</HTML >

POST ACTION

When the user submits this form, the ISAPI filter
catches all files that have an .idc extension and
the WWW Service sends these files to
HTTPODBC.DLL for processing. The following
is an example of an .idc file that could be associ-
ated with the above HTML:

Datasource: SampleData
Username: Guest

Password: Guest

Template: sample.htx
SQLStatement: +select name,
from employees where
'< %FIELD1% > %'

address, phone
name like

This file can be interpreted as follows:
the Datasource informs HTTPODBC to use the
SampleData DSN (data source name) as the tar-
get ODBC data source for processing the re-
quest. Username and Password are account in-
formation fields for accessing the data in the
SampleData DSN. The template is a Hypertext
Markup Language Extension File (.htx) (see be-
low) that is used to format the results of the re-
quest. The SQL Statement is a SQL statement
that is executed by the database server or engine.

The .htx file is an HTML file that con-
tains special tags that are interpreted by
HTTPODBC. These tags tell the HTTPODBC
program where to insert the results of the SQL
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query into the HTML form to create a document
that contains results of the SQL statement. The
following code shows a sample .htx file that
could be associated with the sample .idc file.

<HTML >

<HEAD>?</HEAD >

<BODY >

< %BEGINDETAIL % >

< %IF CURRENTRECORD EQ 0% >

Results of searching for < %idc.Field1% >

<TABLE BORDER >

<TR> <TH>NAME<TH>ADDRESS < TH
>PHONE

< %ENDIF % >

<TR><TO> < %name% > < TD > < %addre

$8% > <TD> < %phone % >

< %ENDDETAIL % >

< %IF CURRENTRECORD EQ 0% >

Sorry, no records are like < %idc.FIELD1% >

< %ELSE % >

</Table >

< %ENDIF % >

</BODY >

</HTML >

IDC tags are denoted in the above code by < %
and % > rather than the tags (< and >) used by
regular HTML (e.g., <HEAD > and
</HEAD >). The statement
< %begindetail% > tells the HTTPODBC where
to begin inserting records and < %enddetail% >
indicates to the HTTPODBC where to end in-
serting records. Results for the code between the
< %begindetail% > and < %enddetail% > tags
are sent back to the client for each record en-
countered in the database. The system pulls
fields into the detail section by enclosing field
names in <% and %>. Thus, to make the
"phone" field appear in a table, the system uses
the tag < %phone% > . It is also possible to dis-
play the parameters that were sent to the IDC file
by prefixing the parameters with idc. For exam-
ple, the code listed above displays the parameter
specified for searching by using the
< %idc.FIELD1% > tag. FIELD1 represents
the search parameter.
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IDC programs may also include “IF . . .
THEN”  condition statements by using
<%if% >, <%else%> and < %endif% >
tags. These are used to conditionally return lines
to the web client. The program can test for no
records returned and/or the beginning of a rec-
ord set by using the tags for the IF . . THEN
condition statements and the CURENTRECORD
system variable. CURRENTRECORD begins
with O and is incremented each time the program
loops through the detail section. If no records are
returned then the detail section is skipped. So, if
after the detail section CURRENTRECORD is
tested and it still shows up as O, then it implies
that no records were returned. A general tem-
plate for an .htx file is presented below to clarify
the use of the IF . . . THEN tags and the CUR-
RENTRECORD system variable.

< l--static HTML --! >

< %begindetail % >

< %if currentrecord eq 0% >

< l--table header information and other header in
formation goes here (row names etc.)--! >

< %endif% >

<!--record formatting is done here, table rows
or other names of showing data--! >

< %if currentrecord eq 0% >

< !--What to show if no records were returned --
1>

< %else% >

< !--close out tables and other structures--! >

< %endif % >

< |--static HTML--! >

In summary, the net result is that the
HTTPODBC executes the SQL Statement sup-
plied in the .idc file, takes the result set (if any)
and combines it with the specified .htx file to
produce a dynamic HTML file that is sent back
to the web client. Though not illustrated above,
IDC can also execute INSERT and UPDATE
statements along with stored procedures, imply-
ing that IDC covers all the necessary actions to
implement the data handling of the Enforcer. The
company is in the process of building other
ODBC interface application programs to make
many of its other database applications platform-
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independent.
Use of advanced database technologies

The revised Enforcer makes use of sev-
eral advanced technologies. One of these is ac-
tive databases which use event-condition-action
(ECA) rules (also referred to as production rules)
to augment an otherwise passive database
(Brownston, Farrell, Kant, and Martin, 7985;
Dayal, Hanson, and Widom, 1995; Widom and
Ceri, 1996). These production rules have their
origin in the fields of artificial intelligence and
expert systems rule languages. Rules are exe-
cuted when a condition in the data triggers an
action. Consider the following example from a
manufacturing system:

On Event: replace to PARTS.Cost
If Condition: PARTS.Name = “3/4 screw”
Then Action: replace  PARTS (Cost =

new.Cost) where PARTS.Name = “9/16
screw”

This' rule instructs the database management
system (DBMS) to watch for the event where the
cost of a 3/4 inch screw is updated. When this
event occurs, the DBMS is instructed to perform
the corresponding action which is to change the
cost of the 9/16 inch screw to be the same as the
3/4 inch screw. Another rule could be defined
that updates the cost of a 7/16 inch screw when-
ever the cost of a 9/16 inch screw is updated. A
rule that updates one record which then updates
another record and so on is referred to as for-
ward chaining. When there are no more rules to
process, the chaining discontinues. In this ex-
ample, the rule is applied and the active database
executes the appropriate action.

When applied to the Enforcer and the
database design shown in Figure 3, an example
of a production rule would be as follows:

On Event: Insert to TASK-EMPLOYEE

If Condition: TASK-EMPLOYEE.Task Num-
ber = “10”

Then Action: Insert Task-Employee (Task
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Number new.Task Number) where
TASK-EMPLOYEE.Task Number = “11”

In this rule, a task is assigned to an employee. If
the task number is 10, then this employee is
automatically assigned to task 11. Perhaps these
two tasks are different but should be done by the
same employee. This active database rule en-
sures that the same employee is assigned to both
tasks.

In the Enforcer, a production rule is ac-
tivated upon the creation of a new fund or a
change to an existing fund. Once a new fund is
created or an existing one is modified, e-mail
messages are sent out to each person that might
work on the task indicating if the fund change
requires some work from them. The fact that a

trigger detects additions or updates to funds, in-
dependent of a given application being executed,
increases reliability. In other words, no applica-
tion has to be executing at the time of the fund
update for the triggering mechanism to execute.

Active database rules have many advan-
tages over conventional databases. First, busi-
ness policies can be specified as rules and sec-
ond, automatic execution of the rules is guaran-
teed. Therefore there is a much higher prob-
ability that business policy is being followed.
Second, rules are specified only in the database
management system (DBMS) as opposed to each
individual application. Figures 5 and 6 illustrate
the rule placement differences between conven-
tional and active databases. As shown in Figure
5, a conventional database system contains rules
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that are developed individually for each specific
application that interfaces with the DBMS. In
contrast, Figure 6 shows that the rules along with
the design and data are a part of the DBMS it-
self. This leads to a third advantage, which is
rule reusability. Once it is established that the
specified rules are correct, they can be reused in
similar circumstances. This results in tremen-
dous savings in development time and also en-
hances the integrity of the system. The integrity
of the system is enhanced because one rule is
developed, proven correct, and then reused in
similar applications as opposed to independently
developing several similar rules. ECA rules al-
low designers, such as those who designed the
Enforcer, to incorporate dynamic features of an
expert system into a database system. However,
unlike expert systems, which are usually highly
tailored to a single application, active databases
can be applied to large scale systems by inte-
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grating ECA rules into the DBMS data manage-
ment features.

How The System Benefited The Company

The system has received considerable
management support ever since it was first pro-
posed. Management initially embraced it with
open arms and one member of the management
team described it as an “awesome” application.
The system has had several positive effects on
the company and its business processes. Manag-
ers and supervisors now have more confidence
that activities will be completed accurately and in
a timely fashion. Everyone is notified of activi-
ties to be performed and all employees have an
enhanced opportunity to complete their work on
time.

The system gives non-supervisory em-
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ployees a sense of independence and a sense that
they are adding value to the enterprise. Each
employee can independently track work through-
out the system and identify both their work in
progress and their completed work. Persons who
travel can access the system from a remote loca-
tion via the Internet and complete their tasks as
needed. Similarly, employees working at differ-
ent business locations can access the system,
complete the tasks they are assigned, or query
the status of any activity. Thus, the system fa-
cilitates decentralization and has provided an op-
portunity to integrate business operations in sev-
eral different locations. All these advantages
have accrued in an environment that includes
considerably less paper work and significantly
better audit trails. Overall, the company has ad-
dressed the problems and related risks that led to
the design and implementation of the Enforcer,
and in the process created a resource that has
streamlined work, enhanced quality, reduced cy-
cle times, and increased employee productivity.

Conclusion

This case demonstrates how information
technology can be used to manage internal busi-
ness processes in a service enterprise and offers
several valuable insights to managers and ac-
countants. First, the case demonstrates that a
combination of e-mail technology and database
technology offers a viable approach for coordi-
nating business processes. These technologies
are generally used independently of each other.
Unfortunately, such independence does not allow
managers to utilize the full potential of the two
technologies. Although the case relates to a com-
pany’s internal business processes, the combina-
tion of e-mail and database management systems
may also be used in managing external business
relationships. One possible use is in managing
customer relationships. By incorporating event-
condition-action rules into the customer data-
base, a particular event or condition could auto-
matically trigger e-mail to customers. For exam-
ple, a database might include a trigger that sends
e-mail to customers whose account has remained
inactive for more than 60 days. This trigger may
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be built directly into the database and would op-
erate on the data independently of any applica-
tion programs.

The case also provides practical insight
into the value of a goal-oriented review of an in-
formation system. In general, an information
system should be reviewed continuously to en-
sure that the goals of the system remain relevant
and that the system continues to be technologi-
cally viable. In undertaking a goal-oriented re-
view of its information system, a company
should: (1.) Start by considering the original
goals of the system and the technology used to
drive the system; (2.) Examine the changes that
have taken place in the organization since the
original system was implemented. If significant
organizational changes have taken place, it will
be necessary to review the goals of the system;
(3.) Examine changes that have taken place in
the technology since the original system was im-
plemented. If substantial technological changes
have taken place, it may be necessary to reex-
amine the goals of the system as well as the
technology used to drive the system. This allows
the company to assess whether new goals should
be pursued in response to the new technology.
New technology may support business processes
that were not previously considered viable; and
(4.) Reevaluate both the goals of the system and
the technology used to drive the system if there
have been major changes in the organization and
the technology. In general, the old system will
have to be redesigned whenever there are major
changes in both the organization and the technol-
ogy used to drive the system.

Another observation from the ASC case
has to do with management and employee sup-
port for technological innovations. Generally,
managers and employees will support an innova-
tion, including a new information system, if it is
perceived to provide a net advantage over the old
process used by an organization (Rogers and
Shoemaker, 1971; Ramamurthy, 1995). Al-
though managers are keenly interested in mone-
tary benefits and will endorse a project that in-
creases net cash flows, employees will endorse
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an information technology project only if it is
championed by a key individual in the organiza-
tion and is perceived as providing them with a
net advantage relative to the status quo
(Ramamurthy, 1995). Managers at ASC per-
ceived the Enforcer as an information technology
application that helped in minimizing risks asso-
ciated with the old paper technology originally
used by the company. They also perceived the
Enforcer, particularly the revised version, as a
technology that was helping to streamline busi-
ness processes, improve internal control, and in-
crease employee productivity. Thus, several of
the upper-level managers embraced the Enforcer
and championed it as a valuable business inno-
vation. Employees, on the other hand, appreci-
ated the extent to which the Enforcer rationalized
their work, increased their effectiveness, and fa-
cilitated their work from remote locations.

While factors such as management and
employee support, perceived comparative ad-
vantage, and a focused goal-oriented review can
be linked to the success of ASC’s system, one
cannot make the generalization that identical
factors will contribute toward successful imple-
mentation of similar technologies at other enter-
prises. Thus, additional research is needed to ex-
amine the factors associated with successful de-
sign and implementation of information systems
projects that leverage Internet technologies for

the internal business processes of an enter-
prise.

We wish to thank Ed Conrad, Associate Profes-
sor, University of Akron, for his detailed com-

ments on an earlier draft of this paper.

Endnotes

1. The pseudonym ASC, Inc. is used
throughout this paper to refer to the com-
pany on which this paper is based.
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