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Case Study 33       Knowledge Management Database

Knowledge Management Database

Problem Description

In large organizations, there is high duplication of basic technology and knowledge. For example, similar pollution-controlling devices may be installed in different units within the organization. As a result, although not necessary, the expertise gained from using these equipments is maintaining in more than one unit. Companies are also concerned about loosing the knowledge and expertise gained by employees when they leave the company. 

Knowledge Management is a novel concept that emphasizes capturing expertise or standards and providing tools to share them throughout different units within the organization. A number of organizations have invested a lot of time and capital in developing knowledge management systems. Lotus Notes from IBM is a widely used framework for these systems.

This project intends to design and develop a database that can be used as a knowledge management system for small organizations. The system will capture the knowledge in a particular format, organize the knowledge, present it to the expert for approval, and finally present the results to the end-user whenever required.

Database Design

We present the main entity types of this database. For each entity type, we provide some of the corresponding attributes. Use this information in order to: (a) Build an Enhanced E-R diagram; (b) Transform the Enhanced E-R diagram to a relational database. Identify the primary key(s) and the foreign key(s) for each relation. Draw the relational integrality constraints; (c) For each of the relations created, indicate its normal form. If the relation is not in the 3NF, decompose it into 3NF relations.
1. Department: The main attributes are name, address, name and telephone number of the contact person, etc.

2. Employee: The main attributes are social security number, name, address, area of specialty, degree, hire date, etc.   

3. Equipment: The main attributes are identification number, name, description, purchase date, price, location, activities performed using the equipment, products produced using the equipment, etc. 

4. Knowledge/skill: The main attributes are name, description, comments/feedback, degree requirements, domain, key words, etc.

5. Process: The main attributes are identification number, name, description, activities associated with a process, etc. 

Note the following: (a) A particular type of (instance of entity) knowledge cannot be added in this database unless it is approved by the management; (b) Managers supervise a number of employees; (c) When management approves a particular type of knowledge, the approval date is recorded; (d) In order to operate a particular equipment, the employees need to have certain skills (knowledge); (e) A process requires the involvement of a number of equipment and employees; (f) A department owns a number of equipments.   

Access Application Development
The following are some of the queries, forms, and reports one can create in order to increase the functionality of the database:

Queries:
1. Create a query that prompts for the name of a particular knowledge and returns the name of the employees who have that knowledge. For each employee, present years of experience. This query will help identify employees who are likely to get a promotion.

2. Create a query that prompts for the name of a particular knowledge and returns the total number of employees in each department who have that knowledge. This query will help capture the need to share the expertise among the departments.

3. The following queries help the management with their day-to-day scheduling problem:

a. Create a query that prompts for the name of a process and lists the knowledge required to complete that process.

b. Create a query that prompts for the name of a process and lists the name of the equipment used in this process.

c. Create a query that prompts for the name of an equipment and lists the knowledge required to operate the equipment.

d. Create a query that prompts for the name of an employee and lists the skills that the employee has.

4. Create a query that prompts for the name of a department and returns a list of the skills (knowledge) owned by the department. Present also the number of employees who have the particular skill (knowledge) in this department.

5. Create the following queries:

a. Find the knowledge that the company lacks the most.

b. Find the most abundant knowledge in the company.

c. Find the knowledge the company needs the most.

d. Find the knowledge the company needs the least.  

Forms:
1. Create a user sign-in form together with a registration form for new users.

2. Create the following data entry forms that are used for database administrative functions: equipment, knowledge, employees, processes, etc. These forms allow the user to add, update, and delete information about equipment, knowledge, employees, processes, etc.

3. Create a form that allows the user to select a particular knowledge from a combo box. Insert a textbox that gives a description of the knowledge that is chosen. Insert a subform that presents a list of the employees who have the particular knowledge. For each employee, present the following: social security number, name, the name of the department, name of the employee’s manager, and years of experience. Insert a textbox that presents a count of the total number of employees who have this particular knowledge. Insert another subform that presents a list of the departments and the corresponding number of the employees who have the selected knowledge.

4. Create a form that allows the user to browse through the information about the processes performed in the department. Create a subform that presents a list of the equipments required in a particular process. For the equipments, present: identification number, name, location, name of the department that owns the equipment, and the number of years the equipment has been in operation. Create another subform that lists the knowledge needed to perform the selected process. 

5. Create the following “Search Form.” The form consist of the following:

a. A command button that when clicked-on lists the most needed knowledge.

b. A command button that when clicked-on lists the least needed knowledge.

c. A command button that when clicked-on lists the most lacked knowledge.

d. A command button that when clicked-on lists the most abundant knowledge.

Design a logo for this database. The logo may contain the picture of an equipment, etc. Insert this logo in the forms created above. Have the background color of the forms light green and the border color for the titles yellow. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports
1. Create a report that presents a count of the employees who need particular knowledge and, for the same knowledge, a count of the number of employees who already have it. One can find out the needs for a particular knowledge by identifying the processes that have to be performed and the need of each process for a particular knowledge type. This report will help the management identify needs for hiring.

2. Create a report that prompts for the name of a particular knowledge and returns the number of employees who have this knowledge in each department. Present also the needs of each department for the selected knowledge.

3. Create a report that presents for each process performed a list of the knowledge needed to complete the process.

4. Create a report that presents for each process a list of the equipments that have to be used.   

5. Create a report that presents a list of skills needed to operate the equipments owned by the company.

6. Use the chart wizard to plot the following:

a. The total number of employees (overall departments) that have a particular knowledge type per year during the last five years.

b. The total number of employees in each department that have a particular knowledge type per year in the last five years. 

Visual Basic.NET Application Development

This database application can be used by managers, employees, etc. In the following figure we present a tentative layout of the system. 


In the welcome screen, the user can choose one of the four options presented. We give details about the forms or set of forms to be included in each option; however, you are encouraged to add other forms you find relevant. We suggest that the queries, forms, and reports already created in the Access Application Development section be included in here.

Knowledge/Skill, Processes & Equipments: Managers browse this part of the database to learn about the following: (a) the need for a particular knowledge/skill; (b) the knowledge/skills needed to perform a particular process; (c) the knowledge/skills needed to operate an equipment; etc.

Employees & Departments: Managers and employees browse this part of the database to identify the following: (a) employees who have a particular knowledge/skill; (b) needs of a department for a particular skill; etc.   

Statistics, Graphs & Data Analysis: Managers often visit this part of the database to identify trends in the following: (a) the number of employees who have a particular knowledge/skill; (b) the number of equipments needed; etc. 

Update: The update form requires an administrator login name and password. This form allows the user to add/delete/update the information kept in this database about equipments, knowledge, employees, etc.

Web Extension
A user may access this database from personal computers at home or in the office. The user could be a manager, the database administrator, etc. The managers should have a login name and password to be able to access the database. The information provided in this database helps managers decide about the following: (a) hiring new employees who have a particular knowledge/skill; (b) distributing the knowledge (employees) among departments based on departmental needs; etc. Only the database administrator can have access to the update forms.

Develop an ASP.NET web application that will enable the users to access the database and perform the activities described above. Your application will have forms similar to the ones described in the VB.NET Application section. 
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