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Introduction
This is one of a series of articles that describes the development of a project management
information system (PMIS). Using the design science research methodology, I created an artifact,
and that artifact is the research contribution. In the first article, I described the overall
development process. In subsequent articles, I describe in depth specific functions in the system.
In the following pages, I describe the design of the project cost functions in the PMIS. I conclude
with future direction and pending questions. My hope is to spark interest and engage project
management practitioners in the project.
To develop the PMIS, I used a low-code development tool called Mendix. This allowed me to
develop the functionality much more quickly than I would have been able to otherwise.
Additionally, it allows me to show program logic visually in these articles. Key portions of
program logic will be displayed where appropriate.

Processes and Data
The PMIS is designed to mirror the standards in “A Guide to the Project Management Body of
Knowledge,” more commonly known as the PMBOK® Guide (Project Management Institute,
2017); therefore, the functionality is described according to the content in that standard. The
first article in my series explains the overall design of the system (Bellah, 2021). In that article, I
explained how some of the documents (usually inputs and outputs of project management
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processes) are integrated into the system using database tables and custom interfaces. The
following documents used in processes in the Project Cost Management knowledge area are
integrated in the PMIS:
•
•
•
•

Cost estimates
Basis of estimates
Cost baseline
Work performance information

A database supports all of the integrated documents in the PMIS. Figure 1 shows an Entity
Relationship Diagram (ERD) of the tables required to implement the functionality for the
documents listed above. To save space, most attributes are not included in the ERD.

Figure 1: Entity Relationship Diagram

Cost Estimates
I designed the interface for entering cost estimates directly. In reality, most cost estimates are
derived by resource estimates. If one knows how much of a resource will be used and the cost
per unit of that resource, the cost is the sum of the products of resource units and costs per unit.
I plan to add functionality to estimate resources. I also plan to add functionality for three point
estimates so that the system can use the program evaluation and review technique (PERT) to
estimate the project costs.
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Basis of Estimates
This document was easy to implement, as it required only an extra attribute in the Activity entity.
Cost Baseline
For the cost baseline interface, I tried to balance power and flexibility. Figure 2 shows the
interface for allocating daily costs. For earned value calculations to work correctly, I decided to
allow the user to distribute costs appropriately. For example, in a home building project, it is
common to pay a subcontractor at the completion of the work. So actual costs are not incurred
until the last schedule day of the activity. If estimated costs are spread out evenly across the
duration of the activity, the earned value will be greater than actual costs for all but the last
schedule day of the activity, giving a misconception that the activity is under budget. By allowing
the user to assign the daily costs appropriately, this can be avoided.

Figure 2: Cost allocation interface

The user can edit the daily cost of each activity manually or use the buttons to save time. The
buttons allow the user to: 1) allocate the cost evenly across all days, 2) allocate all of the cost to
the first schedule day, or 3) allocate all of the cost to the last schedule day. Because the sum of
the daily costs must equal the total cost of the activity, the system does a check to verify this.
The notification on the left side will be green if the sum of the daily costs equals the total cost.
It will show yellow if they do not match. The cost baseline cannot be approved until all
notifications are green.
After the cost baseline is approved, it can be viewed. Figure 3 shows the default cost baseline
view. All estimates are entered for activities. Estimates are aggregated up to activity groups,
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work packages, WBS items, and to the overall project. Because the cost baseline is time-phased,
it can be viewed according to specific time periods. In the default view, the project is divided into
five equal time periods so that everything will fit on the screen. The user can examine any item
by day or by week. To do this, the row is selected and the appropriate button is clicked: Budget
by day, or Budget by week.

Figure 3: Cost baseline view

Work performance information
The system allows users to enter information needed for earned value management. Specifically,
actual cost and percent complete can be entered for each activity. Each day, an algorithm runs
to update the planned values of activities. All of the information is aggregated up through the
project structure so that earned value information can be calculated at every level.

Conclusion
In this article, I described the cost functionality in the PMIS. By using a database to connect
information from different project management processes and documents, the system is able to
provide power and flexibility in the cost domain. At the end of each article in this series, I invite
feedback from readers. The hope is that this process will lead to better design decisions. The
process is working. I am planning a complete redesign of the system to implement the ideas
generated through the first three articles. Following are the basic ideas behind the redesign:
•

I plan to return to my original motivation. I want the system to be a teaching tool. That
means there will be much more guidance for users. I will design it in such a way that it
will help my students learn about project management processes by using the system.
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•

Each process page will be designed individually. Instead of trying to make each one
exactly the same, I will take advantage of the opportunity to create each page in the
way that makes sense. I will still make use of the inputs and outputs sections to link to
documents, but I will also integrate tools and techniques when it makes sense to do so.
When performing a process, the user will be guided through a series of pages that walk
through the appropriate steps.

•

The standards in the PMBOK® Guide (Project Management Institute, 2017) recommend
choosing which processes to perform on a project. I envision an interface where the
user can select which processes to use when beginning the project. Then the system
will recommend the order of processes based on linkages through documents. By
providing this level of guidance, the user will know when it is appropriate to begin, or to
revisit, a project management process.

•

I will make use of the program manager interface to handle Enterprise Environmental
Factors (EEFs) and Organizational Process Assets (OPAs). The program manager will be
able to assign specific items as inputs for specific processes. That way, when the project
manager is performing a process, the appropriate items will show up as inputs. This
makes more sense than defining EEFs and OPAs at the project level, because the are
likely the same for all projects.

•

I will use an Agile process to redesign the PMIS, and I will write my series articles at the
same time. I will work in defined time increments, and the scope I will complete will
vary. I don’t know what will be in the first increment, but I expect to focus on the
administrator interface early so that I can get processes and documents into the
system.

•

Feel free to use the system. Following is the URL: https://trjprojectsandbox.mxapps.io/index.html?profile=Responsive

Remember that the system is still being developed, so there could be errors. You can email me
if you encounter errors, and I will try to resolve them.
I hope you enjoyed reading about the development of the PMIS. I look forward to hearing back
from you. Please email me at jbellah@ou.edu with feedback related to my specific questions or
with general feedback. In the next article, I plan to descript the redesign of the PMIS. I will
document what I develop in the first increment.
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