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NASA’s Desire For Improved Program and Project Management 

• In recent years, several of NASA’s highest profile missions experienced challenges in cost and schedule growth.
• NASA recently published a Corrective Action Plan (CAP) with initiatives to improve and mature NASA 

program and project management policies and processes, including planning, development, and analysis.  

Identified Needs:
• Schedule Database

 Collect NASA program and project schedules for completed and current missions and technology 
developments

 Provide the schedule management community with access to historical and analogous schedules to aid in 
the planning and development of schedules for future missions 

• Schedule Data Analytics Reporting Tool
 Build upon existing schedule assessment tools for improved project management
 Report important and relevant metrics
 Simultaneously analyze and report on multiple schedules
 Provide heuristics trends
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Successful Program Management: Modernization of Analysis Environment
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More Advanced and Better Integration of Analytics
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Successful Program Management: Modernization of Analysis Environment
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More Advanced and Better Integration of Analytics

Current Environment

• Descriptive Analytics
• What happened?
• What was the cause?

• Slow Turnaround
• Unstructured Information
• Reactive
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More Advanced and Better Integration of Analytics

Desired Environment
• Prescriptive Analytics

• What may happen?
• Where are pending issues?
• Where is performance poor?

• Quicker Turnaround
• Focused Insight
• Proactive

Current Environment

• Descriptive Analytics
• What happened?
• What was the cause?

• Slow Turnaround
• Unstructured Information
• Reactive
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Successful Program Management: Modernization of Analysis Environment
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More Advanced and Better Integration of Analytics

Desired Environment
• Prescriptive Analytics

• What may happen?
• Where are pending issues?
• Where is performance poor?

• Quicker Turnaround
• Focused Insight
• Proactive

Current Environment

• Descriptive Analytics
• What happened?
• What was the cause?

• Slow Turnaround
• Unstructured Information
• Reactive

Achieving Prescriptive Analytics requires more advanced methods and better integration of analytics. 
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Objective: In 2019 NASA tasked 4-D Risk to implement a schedule database and cloud-based analytics tool.

NASA Schedule Database Development Process
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Microsoft Cloud-Based Enterprise 
Environment Setup

Process:

Interface: 
• TEAMS
• SharePoint
Visualization: 
• Power BI
Database: 
• Project Online
• SharePoint
• OneDrive
• FK&A Modeling Software

Metric Identification and 
Benchmarking Dashboards on TEAMS

Data Extraction Data Modeling Data Visualization
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Objective: In 2019 NASA tasked 4-D Risk to implement a schedule database and cloud-based analytics tool.

NASA Schedule Database Development Process
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Microsoft Cloud-Based Enterprise 
Environment Setup

Process:

Interface: 
• TEAMS
• SharePoint
Visualization: 
• Power BI
Database: 
• Project Online
• SharePoint
• OneDrive
• FK&A Modeling Software

Metric Identification and 
Benchmarking Dashboards on TEAMS

Data Extraction Data Modeling Data Visualization

Capability Goals:
• Streamlined file submission process for multiple submitters
• Rapid analysis of schedule metrics to assess and identify NASA best practices
• Robust ability to quickly add and modify reports

Data Used For Initial Demonstration of Tool:
• 32 consolidated IMS files for 19 missions
• 10 missions with multiple time stamps
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Metric Identification and Benchmarking 

• Survey of existing schedule analytics tools revealed inconsistent and disparate metrics and benchmarks.
• Non-uniformity of existing tools is due to existing metrics being purpose-driven for each individual tool.
• Existing tools are all standalone tools lacking the capability to analyze across a portfolio of project files.
• Working with NASA HQ, a consolidated list of metrics was created, identifying important and relevant 

metrics and threshold values tailored for NASA.
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Schedule Test and 
Assessment Tool (STAT) 

Acumen FUSE

A consolidated list of metrics and benchmarks attempts to amend the disparities among current tools. 
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Easy Schedule Database Access Through TEAMS
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Easy Schedule Database Access Through TEAMS
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Channels

Pages

Tabs

TEAMS allows for easy report integration with navigation through Channels, Tabs and Pages.
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Full Access To All The Features of TEAMS
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Calendars

Apps

Chat

Meetings

Users can take advantage of all the benefits and features of TEAMS.
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Full Access To All The Features of TEAMS
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Chat
Calendars

Apps

Meetings

Users can take advantage of all the benefits and features of TEAMS.
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Reports Can Be Accessed Through Power BI Online

14

Any report can also be viewed from a web browser.
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Reports Can Be Accessed Through Power BI Online
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A new web browser window opens the report in Power BI Online.
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Reports Can Be Edited In Power BI Online
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Reports can be edited in Power BI Online in Edit mode.
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Reports Can Be Edited In Power BI Online
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All features found in Desktop Power BI become available in Edit mode.
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Reports Can Be Edited In Power BI Online
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Edited Reports Can Be Saved From Power BI Online
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Edited Reports Can Be Saved From Power BI Online
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Edited Reports Can Be Saved From Power BI Online
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Edits can also be discarded by not saving them.
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Edited Reports Can Be Saved From Power BI Online
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Saved edits are immediately seen in Reading View.
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Power BI Online Edits Will Automatically Update in TEAMS
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Power BI Online Edits Will Automatically Update in TEAMS

Saved edits are immediately propagated in the TEAMS report.
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NASA Schedule Database Structured for Various Roles

Microsoft 
TEAMS

04

Schedule 
Analysis

03

Schedule 
Submission

Schedule 
Management

02

25

All Submitted 
Schedule Files

Single Schedule File

All Submitted 
Schedule Files

Single Schedule File

01

Portfolio

Four channels are available for different roles or security settings.  Each channel has its own unique tabs and pages. 
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NASA Schedule Database Structured for Various Roles
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Each Channel can have its own security settings to allow certain users access. 

All Submitted 
Schedule Files

Single Schedule File

All Submitted 
Schedule Files

Single Schedule File

01

Portfolio

Schedule Analyst has the 
lowest level details that give insight 
into past performance and trends to 
help recognize future risk areas. 

Schedule Submitter sees 
details that relay how fully the 
schedule is populated and informed.

Director has a high-level view of 
the entire portfolio of submitted files 
with sparse yet concise information.

Manager has a high-level view of 
all schedule files to assess general 
trends of schedule quality across the 
portfolio and to improve upon 
NASA best scheduling practices.



4-D Risk Corporation2021 NASA Cost & Schedule Symposium 4-D Risk Corporation

NASA Schedule Database Structured for Various Roles

Microsoft 
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Submission

Schedule 
Management

02
Mission Baseball Cards

Missions

Director has a high-level view of the entire portfolio of submitted files with sparse yet concise information.
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ChannelTabPage

All Submitted 
Schedule Files

Single Schedule File

All Submitted 
Schedule Files

Single Schedule File

01

Portfolio



4-D Risk Corporation2021 NASA Cost & Schedule Symposium 4-D Risk Corporation

NASA Schedule Database Structured for Various Roles
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All Submitted 
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Manager has a high-level view of all schedule files to assess general trends of schedule quality across the portfolio.
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NASA Schedule Database Structured for Various Roles
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Submitter sees details that relay how fully the schedule is populated and informed.
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NASA Schedule Database Structured for Various Roles
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Analyst has the lowest level details that give insight into past performance and trends to help recognize future risk areas.

All Submitted 
Schedule Files

Single Schedule File

All Submitted 
Schedule Files

Single Schedule File

Plan to Plan
Performance

Key Milestones
Project Status

04

Schedule 
Analysis
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NASA Schedule Database Structured for Various Roles
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Portfolio Channel
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Portfolio  ||   Missions   ||   Mission Baseball Cards
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Mission Baseball Cards provide a quick overview of all submitted project files.



4-D Risk Corporation2021 NASA Cost & Schedule Symposium 4-D Risk Corporation

Portfolio  ||   Missions   ||   Mission Baseball Cards
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Additional information can be displayed in various ways, such as by flipping the mission baseball cards.
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Portfolio  ||   Missions   ||   Mission Baseball Cards
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Information from different sources can be effectively integrated.
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Schedule Management Channel
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Schedule Management  ||   Quality   ||   Quality of Schedule
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A Quality of Schedule report provides an easy way to gauge all submitted schedules.
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Schedule Management  ||   Quality   ||   Quality of Schedule
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Metric and benchmark survey results are incorporated into fuel gauges and color formatting.
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Schedule Management  ||   Quality   ||   Quality of Schedule
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Embedded links allow for quick and easy access to Project Web Apps (PWA).
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Direct Access to Project Web Apps (PWA) From TEAMS
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Clicking on embedded links opens a selected project file in the web browser through PWA.
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Check Out And Edit Projects Directly Within PWA
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Check Out And Edit Projects Directly Within PWA
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Or from the Task tab. 
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Check Out And Edit Projects Directly Within PWA
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Check In Projects Directly Within PWA
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Easily save edits and check a project file back in.
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Check In Projects Directly Within PWA
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The PWA check-in prompt can help build good habits.
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Easily View Other Submitted Projects
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A list of all (or a subset of) submitted projects can be accessed. 
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Data fields can be easily customized depending on what information is desired to be shown. 

Easily View Other Submitted Projects
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Easily select any available project to view or edit.

Easily Select Individual Projects to Open
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Easily Select Individual Projects to Open
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Easily select any available project to view or edit.
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Easily Select Individual Projects to Open
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Easily select any available project to view or edit.
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Project files can be opened and edited in the browser (PWA) or Desktop Project.

Project Files Can Be Opened in PWA or Desktop Project
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Opening a Project File in Desktop Project Is a Click Away
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Project files can be opened and edited in the browser (PWA) or Desktop Project.
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Desktop Project will automatically launch and open the selected project file.

Opening a Project File in Desktop Project Is a Click Away
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Back to TEAMS…
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Schedule Management  ||   Quality   ||   Quality of Schedule
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Additional details and information can be viewed by expanding graphics.
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Additional Details Are Only Clicks Away
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Limitless data can be contained within a single page’s graphics.
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Schedule Management  ||   Metrics   ||   Portfolio Gantt
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Gantt views can also be created in the TEAMS reports.
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Schedule Management  ||   Metrics   ||   Portfolio Gantt
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Graphics can easily be expanded to show lower level details.
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Schedule Management  ||   Metrics   ||   Portfolio Gantt
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Multiple levels of information can be communicated.
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Schedule Submission  ||   Data Scan   ||   Health Check
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A Health Check report provides a view into a schedule’s build up and components.
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Schedule Analysis  ||   Performance   ||   Plan to Baseline Performance
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A Plan to Baseline Performance report details a schedule’s current performance compared to its baseline.
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Schedule Analysis  ||   Performance   ||   Plan to Baseline Performance

64

Important performance information can be efficiently communicated with various graphics.
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Schedule Analysis  ||   Performance   ||   Plan to Plan Performance
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A Plan to Plan Performance report shows a project schedule’s performance trends across multiple submission periods.
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NASA Schedule Database: Major Accomplishments 

• Commercial tenant setup and configuration (and reconfigurations)
 4 months to achieve initial capability demonstration (Oct 2020)

• Processing of submitted schedule files from 4 submission periods in 2020

• Cohesive implementation of MS TEAMS, Power BI, web browser and Project Online (PWA)

• Utilization of FK&A software for efficient data extraction, modeling, and reporting

• Thorough metric survey and creation of initial consolidated list of pertinent metrics and benchmarks

• Documentation of “Lessons Learned”
 Actual schedule files, setup of the tenant, relevant metrics and thresholds

• Demonstration of system responsiveness and ease of updating
 6 new files (3 new missions, 3 existing missions) were added to system and available for analysis within 24 hours
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NASA Schedule Database: The Initial Tool Has Been Released
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NASA Schedule Database: The Initial Tool Has Been Released

• All licensing costs are included in the Enterprise (TEAMS, Office, PWA)
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NASA Schedule Database: The Initial Tool Has Been Released

• All licensing costs are included in the Enterprise (TEAMS, Office, PWA)

• Database meets requirements of the requested schedule repository as a schedule file library
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NASA Schedule Database: The Initial Tool Has Been Released

• All licensing costs are included in the Enterprise (TEAMS, Office, PWA)

• Database meets requirements of the requested schedule repository as a schedule file library

• Individual project files can be given permission-controlled access

70



4-D Risk Corporation2021 NASA Cost & Schedule Symposium 4-D Risk Corporation

NASA Schedule Database: The Initial Tool Has Been Released

• All licensing costs are included in the Enterprise (TEAMS, Office, PWA)
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• All licensing costs are included in the Enterprise (TEAMS, Office, PWA)

• Database meets requirements of the requested schedule repository as a schedule file library
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• Database reads in files from different NASA directorates
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NASA Schedule Database: The Initial Tool Has Been Released

• All licensing costs are included in the Enterprise (TEAMS, Office, PWA)

• Database meets requirements of the requested schedule repository as a schedule file library

• Individual project files can be given permission-controlled access

• Reports are easily customizable for various users with multiple permission level structures

• Database reads in files from different NASA directorates

• Project files can be easily opened and edited in PWA or Desktop Project
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NASA Schedule Database: The Initial Tool Has Been Released

• All licensing costs are included in the Enterprise (TEAMS, Office, PWA)

• Database meets requirements of the requested schedule repository as a schedule file library

• Individual project files can be given permission-controlled access

• Reports are easily customizable for various users with multiple permission level structures

• Database reads in files from different NASA directorates

• Project files can be easily opened and edited in PWA or Desktop Project

• Analytics tool can report trending snapshots across multiple submission periods
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NASA Schedule Database: The Initial Tool Has Been Released

• All licensing costs are included in the Enterprise (TEAMS, Office, PWA)

• Database meets requirements of the requested schedule repository as a schedule file library

• Individual project files can be given permission-controlled access

• Reports are easily customizable for various users with multiple permission level structures

• Database reads in files from different NASA directorates

• Project files can be easily opened and edited in PWA or Desktop Project

• Analytics tool can report trending snapshots across multiple submission periods

• Easy report access from Microsoft TEAMS or web browser (Power BI Online)

• All pieces of the architecture are integrated

• Move schedule database and analytics tool inside of the NASA firewall
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NASA Schedule Database: A Sandbox For Further Development

Next Steps and Goals: 
 Involve other NASA centers to take advantage of the initial schedule database sandbox. 
 Obtain feedback from more participants to further develop and mature the tool.

To learn more, please contact the following:

 Charles Hunt, APARC Branch Manager, charles.d.hunt@nasa.gov 

 Michele King, SCoPE Lead, michele.t.king@nasa.gov 
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Back Up
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Schedule Management  ||   Quality   ||   Baselines
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Schedule Management  ||   Quality   ||   Baselines
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Schedule Managers can 
quickly identify how well 

any given schedule’s 
activities are baselined.

Number of Activities for Baseline 0 (Default) Number of Baselined Activities For Each Project Baseline
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Schedule Management  ||   Quality   ||   Baselines
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Schedule Managers can 
quickly identify how well 

any given schedule’s 
activities are baselined.

Zero baselined activities
Zero baselined activities

Number of Activities for Baseline 0 (Default) Number of Baselined Activities For Each Project Baseline
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