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Introduction

Marquita Apodaca

I have a passion for all things relating to Enterprise Architecture and Data Architecture! I have been 
with Sandia for 12 years and overall experience within the Department of Energy including Los 
Alamos National Labs and National Nuclear Security Administration for the past 20 years in various 
roles in IT Project Management and Enterprise Architecture.  I hold certifications in The Open Group 
Architecture Framework (TOGAF), Scaled Agile Framework (SAFe) Product Owner/Product Manager 
 and am a Certified Scrum Master.  
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What is Data Virtualization

Data Virtualization allows business users to access enterprise data 
across individual systems regardless of the type of data source, 
combine any type of data, and consume the data in any mode.  

Data Sources:  data bases, data warehouses, cloud applications, excel 
files
Data Formats:  data bases, web services, APIs, files
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Tools Used 

• Denodo – Data Virtualization Tool
• Microsoft SQL Server Management Studio (SSMS)
• Microsoft PowerBI
• Salesforce Tableau
• Atlassian Confluence
• Microsoft SharePoint
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Use Cases

1. Creating API’s from Data Sources in Denodo
 Automating capturing evidence in our Solution Delivery Lifecycle (SDL) 

Evidence sheets for Project Management information

2. Using Confluence Confiforms data as a Data Source in Denodo
 Making Technical Business Management (TBM) Data accessible at an 

enterprise level, financial reports, TBM reporting

3.  Identifying duplicate data across many sources
 Project Management data and identifying a source of truth
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Use Case 1 – Denodo API

Our Solutions Delivery Lifecycle (SDL) Process identified several areas to 
automate in Evidence Sheet Submissions
• Project Evaluation Application determines if a project is a Low, 

Medium or High Category
• The SDL Evidence sheet requires evidence of the Category
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Confluence and Denodo API Use Case

• Creating Data Sources in Denodo from other systems Databases for easy 
access

• Join or Union data from data sources in Denodo to virtualize the data
• Easy to create a REST API to be consumed by other systems
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Reasons for Creating an API in Denodo

• Access to Data
• Ease of Use to create Denodo API
• No extra resources were needed to code an API from scratch
• API is reusable and can be easily modified
• Automation of data entry into SDL Evidence Sheet
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How to Create a REST API in Denodo

Establish access to Data Sources in Denodo
- For this API, both Data Sources needed were SQL Server Databases
- Create new JDBC Data Source
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Create Base View from Data Source

Once you have established connection to your data source, you can 
create base views
• Standard practice is to name your base view: bv_(name of base view)
• Selecting tables in Denodo is simple using the GUI
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Create an Integration View

• Use Integration Views when you need to join data from multiple data 
sources

• Integration views allow you to create custom queries to get the data 
for your business needs

• In this case we needed to join our person data with the data from 
our Project Rigor Evaluation tool
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Create a Report View and Rest API

Create a Report View from your Integration View
Once you have your report view, you can create a new Data Service 
(REST API)
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Denodo API in Confluence

In this example I used the following Macros:
• Table from JSON Macro
• Table Filter Macro
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Table from JSON Macro
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To use this macro you will need to have
• A URL with JSON Formatting

• Denodo creates a Swagger link 

• The array you are using, located in JSON URL
• Login Credentials

• For testing I used my Sandia Credentials
• Entity Account using metagroups 



Table Filter Macro

In order to filter the results, wrap the Table from JSON Macro with the 
Table Filter Macro 
• Set filter Default values to return a specific subset of data
• Configure settings to hide columns and change column names
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The Final Result

• The filter will automatically display results for the current user
• The results are searchable by Project Name, Username, or Project 

Manager
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Use Case 2 – Confluence as a Data Source

In this example we used Confluence data 
through the Confiforms Macro to create 
a data source in Denodo
• Confiforms is a plug in for Confluence 

to create data entry forms
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Confiforms Features

• Data can be displayed in various formats including in a table like the one below
• A user can submit their responses by clicking on the “Create New Service Entry” 

button
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Exporting Data out of Confluence Confiforms
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• Once your form is established and has collected 
data, you can easily export the data in several 
formats including JSON which is needed to create a 
REST API



Confluence as a Data Source Continued

Once you have your data exported in JSON format, you can create a 
Data Source in Denodo
• The Data Source can be used to create reports in reporting tools like 

Tableau or PowerBI
• Tableau and PowerBI do require installing an ODBC Connector in 

order to access the Data Source from Denodo
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Use Case 3 – Identify Duplicate Data

Denodo is a good tool to do a comparison of data across an 
organization
• You can create data sources from several platforms such as SQL, 

Oracle, Confluence, SharePoint, and CSV to name a few
• You can virtualize the data and run queries against other data 

sources within the Denodo tool
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Analysis of Data

Although it is easy to run a query in Denodo, I find it useful to have 
Microsoft SQL Server Management Studio available to look at data in a 
particular database.  

If the data source I am using is from Confiforms, I will export the data 
into a CSV file or excel file.
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Project Management Data and Systems

Project Management data is used at an Enterprise level to determine 
cost, scheduling, and status
• There are several enterprise systems at Sandia that track similar 

data for project management
• We choose 3 systems

• Center Work & Authorization Process (CWAP) – Project Authorization
• Project Evaluation (PRE) – Categorize Projects into High, Medium, or Low
• Portfolio Management Tool (PMT) – Track Financials 
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Common Project Management Data Fields
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Denodo

PRE

PMT

CWAP

• Project Manager 
Name

• Project Name
• PRE
• Project UID



Reuse of PM Data

Once we establish a source of truth for Project Management Data, we 
can reuse it across other PM systems.  This would help:

• Automate data entry
• Eliminate duplicate data
• Reduce human error in data entry
• Validate data
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Questions?
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