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Abstract 
A dashboard is a visualization technique that provides an immediate view or snapshot of exactly where you 

are in a specific process relative to your stated goals and objectives. Visuals indicators, such as temperature 

gauges, traffic lights and speedometers, help give you a real-world sense of your present progress and assist 

you in making decisions, adapting to current conditions or drilling into more detailed information. In a 

previous paper (Wright, 2008), we outlined technologies that can be used to build dashboards and we 

further that discussion with information that will help you build your first dashboard. We then walk through 

the process of building your first dashboard step by step by step, beginning with design considerations and 

SAS options for creating dashboards, then continue with defining some key performance indicators (KPIs), 

connecting our data, customizing the visual indicators and then learning more about ways to make the 

dashboard actionable through drill down and click-through. Finally, we will conclude with a discussion of 

additional customizations that can be performed with the SAS Enterprise Business Intelligence Platform. 
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Introduction 
BI, or Business Intelligence, is a term coined by Gartner (Dresner, 1989 cited in Computerworld article) as 

an umbrella term to describe the set of concepts and methods used to improve business decision-making by 

using fact-based support systems.  Most people think of BI as reporting and querying through the web but it 

should be noted at BI can also include the visualization of metrics through OLAP viewers, scorecards, 

dashboards or even the results from analytic processes.  

Business intelligence (BI) is about creating value for our organizations based on data or, more precisely, 

facts. From a modern business-value perspective, corporations use BI to enhance decision-making 

capabilities for managerial processes (e.g., planning, budgeting, controlling, assessing, measuring, and 

monitoring) and to ensure critical information is exploited in a timely manner. And computer systems are 

the tools that help us do that better, faster, and with more reliability.  

Defining Dashboards 

If BI is the “art of gaining a business advantage from data” by answering fundamental questions, then a 

dashboard is our visual interface into that data.  Dashboarding, while a descendant from the Executive 

Information Systems (EIS) of the 1980’s, has grown more directly out of the work with balanced scorecard 

and it’s emphasis on key performance indicators.  The concept of the balanced scorecard (see Kaplan and 

Norton) posits that in order to get better as an organization, you need to create a strategy first and it is with 

this strategy that comes out individual metrics that you can use to measure the progress of the organization 

– all tied directly and specifically back to organizational objectives. 

In fact, a study conducted by Bain and Associates found that organizations that out-performed other 

companies (“satisfactory”) had a number of differentiators between them and their “satisfactory” 

counterparts. Having a “clear vision and priorities” as well “measuring things that matter” no doubt helped 

these companies outperform their competitors. 

 

Figure 1. Bain and Company Report on high performance companies 

 

One way to put this in perspective is to see how your projects and initiatives feed back into the overall 

objectives.   Below is an example of a strategy map for an organization that wanted to develop a metrics 
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program.  Here you can see how their mission and vision is directly supported by their metrics strategy all 

the way down to how they invest their time (projects, initiatives). 

 

VISION  SeaPerch will be a self-sustaining, world-class, national educational outreach program that supports learning 
in science, technology, engineering and mathematics through a hands-on, underwater robotics curriculum taught in both 
formal and informal settings.  

MISSION  To build and sustain a long-term effort to address the problem of decreasing college enrollments in 
engineering and technical programs by introducing middle and high school students to science through hands-on activities

Development 
and Growth

Objectives                         Measures                            Targets                        Initiatives  

Product & Program 
Innovation

Strategy Map Framework: Perspectives

Community Enablement

Internal
(core activities)

Objectives                         Measures                            Targets                        Initiatives  

System & Administrative 
Processes

Operational
Excellence

Objectives      Measures       Targets         Initiatives  

Stakeholders Awareness

Pursuit Interest

Objectives      Measures       Targets         Initiatives  

Self SustainmentFinancial

 
Figure 2. Linking metrics to strategy through Strategy Maps 

 

Dashboards that Communicate 

With a strong Business Intelligence solution, companies can support decisions with more than just a gut 

feeling. Creating a fact-based “decisioning” framework provides confidence and reliability in the decision 

making process. 

One of the components of a “BI” solution is a dashboard. A dashboard is a visualization technique that 

provides a visual cue as to the status of one or more key performance indicators (KPI).  KPIs can be any 

measure of interest and are visually shown in the dashboard as something interesting and intuitive to your 

audience. Examples of indicators are thermometers or speedometers as they represent something in the real 

world that we are familiar with and know instantly how to read and understand what they represent. 

Below are some examples of dashboards built on top of SAS. 

        



 
4

 

Figure 3. Example dashboards 

SAS and BI 

In SAS software, Business Intelligence includes:  

• A set of client applications designed for a specific type of business or analyst 

• SAS server processes designed to provide specific types of services for the client applications 

SAS BI as a product set comes in two flavors: Business Intelligence and Enterprise Business Intelligence.   

The table below highlights which products are included in each package. 

BI Server Enterprise BI Server 

• Base 

• Graph 

• Integration Technologies 

• Metadata Server 

• Information Map Studio 

• Add-in for Microsoft Office 

• Web Report Studio 

• SAS Management Console 

• Query and Reporting Services 

BI Server Components, plus: 

• Information Delivery Portal 

• OLAP Viewers for Java and .NET 

• OLAP Cube Studio 

 

INFORMATION DELIVERY PORTAL 

The Information Delivery Portal (IDP) is a Java-based web portal used as a single point of access to all SAS 

web-based applications.  Web Reports and Stored Processes can be executed from within IDP.  Data 

described by Information Maps can be directly explored in an “ad hoc” fashion. Also, the IDP provides a 

user-friendly search engine for SAS content defined in the metadata, including Stored Processes, Web 

Reports, OLAP views and packages of pre-created report content. 
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BI DASHBOARD 

The BI Dashboard (the topic of this paper!) is a web-based tool that works with the Information Delivery 

Portal to display dashboards of Key Performance Indicators (KPIs).  The BI Dashboard provides the 

following features: 

• Key Performance Indicator (KPI) data can be obtained from an Information Map, a Stored 

Process, a SQL query, SAS Strategic performance Management or a custom JDBC 

data source 

• A library of static images for associating a status icon (“traffic light”) with a 

range/threshold for the KPI.  Custom images can easily be incorporated. 

• Custom gauges used to display KPIs as a graphic that dynamically reflects that KPI value 

• The display for a KPI can be a custom graph generated by a stored process 

• Dashboards configured to auto-refresh on a defined time interval 

• A drill-down URL associated with each KPI in order to surface details 

BI Dashboard Overview 
The SAS BI Dashboard is a plug-in to the SAS Information Delivery Portal, which is a new feature that was 

made available in production starting with SAS 9.1.3 SP 4.  Assuming that you have this version of SAS 

Enterprise Business Intelligence and have installed the BI Dashboard, you should be able to run through any 

of the examples we have outlined in this paper. 

At a high level, think of the Information Delivery Portal (known throughout this paper as the IDP) can 

contain one or more BI Dashboard Portlets. Think of these as different windows into data on the IDP.  

Within any given BI Dashboard Portlet, you can have one or more Dashboards (available through a drop-

down list if you have more than one).  Each Dashboard, in turn, has indicators that are simply visual 

displays that tell a story about something of interest. You can display and modify the settings, image types 

and links or actions for all metrics displayed in a dashboard. An indicator must be created before a 

dashboard can be defined.  A metric, or key performance indicator (KPI), is a measure or number that we 

are interested in showing or tracking.  

In the SAS BI Dashboard, we have a number of options for 

indicators that range from sliders to gauges to tables and 

charts.   The type of indicator that you use is dependent 

upon the type of data and the story that you want to 

communicate with the data.  In our example, we used a 

speedometer, as it is a quick-and-dirty way to evaluate the 

progress towards a goal.  In the graphic on the right, note 

that there is only one indicator shown and typically, a 

number of indicators would be included together in  a 

dashboard to tell the whole story. 

It should be noted that the SAS BI Dashboard is NOT the only way to build a dashboard in SAS.  Other 

options include custom development using SAS/Graph, building java or .Net applications or SAS Strategic 
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Performance Management (SPM).  For a more in-depth look at creating dashboards using these options, we 

refer you to Jeff Wright’s 2008 paper in the reference. 

Understanding the Business Need 

If you’ve read any of our previous papers, you will no likely be tired of us standing on the “understand the 

business need” soapbox.  So as to not disappoint you, we will share with you our philosophy again! 

More often than not, we as technologists forget the reason that we set out to solve the problem. In this case, 

your task is simply to gain familiarity with a tool – in this case, BI Dashboard. But remember, a solid 

understanding of the requirements for reporting and analysis is key to being successful. Just because we 

don’t talk about the reports or how we might want to use the data doesn’t mean that you should forget those 

tasks when diving into a new project.  One of the ways that we described in the earlier paper (Nelson, 1999) 

was to learn to ask yourself: what questions do we want to answer of the data?   

One of the ways that we do that is by mocking up what our finished dashboard ought to look like.  For 

example, in a previous paper (Nelson, 2008), we outlined a number of measures appropriate for tracking 

clinical trials success. 

 

Figure 6.  Sample KPIs or Metrics for Clinical Trials  

In our example here, we are going to use some fictitious data and report patient recruitment numbers for a 

clinical trial.  Once we have the mockup complete, we can then flesh out the requirements for the data.  We 

have taken patient recruitment data (actual versus target) and created an Information Map (using SAS 

Information Map Studio) that contains the target, actual and a derived variable labeled “Patient Recruitment 

% to Target”. 

Building Your First Dashboard 
The remainder of this paper outlines the steps that you can go through to build your own dashboard.  Before 

we can do that effectively, we need to data.  In our example, we are going to use “out of the box” sample 

datasets that come with SAS.  While this makes is easy for you to run through the samples that we’ve 

included here, it clearly wont be as compelling as seeing your own data and own business metrics being 

displayed.  But then again, that’s part of the fun of creating your own dashboard beyond the classroom! 
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Preparing Your Data 

BI Dashboard indicators have certain expectations about the data that is presented to them. With any 

reporting option, you have to have data in order to present data!  The SAS BI Dashboard expects it to look a 

certain way.  For example, if you want to show a single number such as percentage to target as a ratio of 

planned to actual, then you need to make sure that you have that calculation in the data.  In our example, we 

took a dataset that contained metrics by various class variables (location, type of study, clinical phase, etc.) 

and then created an information map using SAS Information Map Studio.  Here, we calculated the 

percentage and then used that info map as the data model for the indicator. 

Each indicator that you see in the SAS BI Dashboard has a certain expectation of the format of the data that 

underlies it and it is beyond the scope of this paper to explain all the data requirements in detail. 

5 Easy Steps to Building Your Dashboard 

At a high level, we need to do 5 things (assuming you know how to log on to the IDP!): 

1. Create a new page on the portal 

• Create a new page within IDP 

• Create a new dashboard portlet within that page 

• Set some properties for the portlet 

2. Create reference to external data (called Data Models) 

• Define the name and attributes for the metadata (so we can reference our data) 

• Specify the mechanism to return data (InfoMap) 

• Select the fields we want from our data 

• Specify field labels and other options to show on the dashboard for our indicator(s) 

3. Define a “range” which is used to traffic light or color code our indicators 

• Create a new range 

• Specify intervals and options for the range 

4. Create an indicator on the dashboard 

• Define the indicator 

• Define the links 

• Define the display 

• Configure the indicator 

5. Create the dashboard 

• Create a new dashboard and set its properties 

• Add an indicator 

• View your dashboard in the portal! 
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Task #1: Create a new page on the portal 

STEP A: CREATE A NEW PAGE WITHIN IDP 

 

1. Let’s start with creating a new page and adding it to your portal navigation: 

1st. From the 

main portal 

page, click 

Options > 

Add 

 

 

 

2nd Enter 

information 

about your 

page (useful 

when 

finding this 

page via 

search) 

Name A short name that will appear in the page’s tab in the 
navigation bar. 

Description A short description that will appear with the page 
title in search results. 

Keywords Single words that you or other users can use to 
search for this page. Use spaces to separate 
keywords from one another. 
 
Note: To ensure efficient searching, develop a 
standard list of keywords and use these keywords 
consistently.  

Page rank A number that indicates the importance of this page 
as compared to other pages. The default value is 100. 
 
This number determines the order in which pages 
are listed in the navigation bar. The pages are 
ordered by rank from lowest to highest. Pages with 
equal rank are listed in the order in which they were 
created. 
 
Note: You can choose to override page ranks by 
explicitly defining the order of pages. 

Location 
(group) and 
Share type 

These fields appear only if you are a group content 
administrator. In these fields, you can specify a 
group with which the page is to be shared and 
specify the share type. 

  
 

3rd Click Add 

and then 

Done 

Verify that the new page was added. 
 

 
 
 
 

2. Next, we want to add a SAS BI Dashboard Portlet to the page we just created: 
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4th.   Navigate to the page where you want to add the portlet. 

5th.  Click 

Options > 

Edit 

Content 

 

 

6th.  Click Add 

Portlets 

 

 

From the Portlet type drop-down list, select SAS BI Dashboard. 

Type the name for the portlet, and if desired, the description and keywords. 

 

7th.  Modify the 

Portlet 

attributes 

Click Add, and then Done. 

On the Edit Page Content page, click OK. 
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The original page is displayed, with the new portlet added. 

 

 

 

Task #2: Create reference to external data (called Data Models) 

Your next step is to create a “data model” for your indicator. The data model can use an Information Map, a 

Stored Process, a SQL query, SAS Strategic performance Management or a custom JDBC data source. For 

this example we will use an SQL data source. 

 

8th.  Manage 

Dashboard 

In the SAS BI Dashboard portlet, click Manage Dashboards 



 
11 

 

 The Manage Indicators page appears. 

  

 

9th.  Manage 

Data Models 

Click Manage Data Models. Click new. 

 

 

10th.  Define the 

Data model 

attributes 

Select SAS Information Map. 

 

Since we are pointing to an Information Map, we select the Foundation 

Repository and our Metrics InfoMap (defined in Information Map Studio) 
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11th.  Specify the 

Columns we 

want 

available in 

our Data 

model 

 

 

We can move table elements out of the selected column if we do not intend to 

use them in our dashboard.  In our case, we only want three columns.  

Click OK and Close. 

Task #3: Defining a range for our indicators 

Next, we need to define a range. A range allows us to traffic light items so we know when things are good or 

bad!)  We need to create a range for each indicator that we want on our dashboard: 

12th. Manage 

Ranges 

On the Manage Indicators page, click Manage Ranges. 
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13th. Create a 

New 

range 

 

14th. Create 

our range 

For this example, we will create a range with intervals at.50, .60 and .90. 
Indicating the percent of target for patient recruitment. 
 

 
Click OK. 
 
You return to the Manage Ranges page. 
 
Click Close. 
 
You return to the Manage Indicators page. Remain on this page. 
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Task #4: Create a new indicator 

 

1. Define the indicator: 

15th.  Create a new 

indicator 

On the Manage Indicators page, click New Indicator. 

 

16th.  New 

indicator 

options 

From the Display drop-down list, select KPI. 

From the Range drop-down list, select Oncology Range. 

From the Gauge type drop-down list, select Dynamic Speedometer. 

From the Primary drop-down list, select PATIENT_RECRUITMENT. 

 

17th.  Make final 

adjustments 

to the size 

and other 

options 

For our example, we don’t make any other adjustments to the Links (what 

happens when you click on the Indicator), Display (options for how the 

indicator is displayed) or whether the user can change any of the options at 

run-time 

Click OK. 

Task #5: Create the dashboard 

 

2. Create a new dashboard: 

18th. Manage On the Manage Indicators page, click the Dashboards tab. 
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indicators The Manage Dashboards page appears. 

 

 

19th. New 

Dashboard 

Click New Dashboard. 

The New Dashboard page appears. 

 

 Click OK.  

 

Next we will add the portlet that we just created to our page. 

 

Edit the portal page where we want to add our dashboard. 
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VIEW YOUR DASHBOARD IN THE PORTAL! 

 

20th.  Go to the 

main Portal 

page 

At the top of the page click Portal. 

 

21st.   From the Dashboard drop-down list select Key Trial Metrics. 

 

And now we see our dashboard complete with a speedometer indicating that 

our patient recruitment progress is below target! 

 

Next Steps 
As you build out your dashboard, there are a number of other things that you will need to consider as you 

think about whether you are done and ready to share with other users.  We assume that you have gathered 

requirements and are building those requirements into the software.  Other things that you might want to 

consider as extensions to your work here include: 

- Create web reports or stored processes for drill down (when a user clicks on an indicator) 

- Use IDP portlets to bring in other sources of data to complement BI Dashboards, such as 

other web applications, documents, and external data sources 

- Develop collaborative facilities so users can comment and interact on insights from 

dashboards 

- Work with users to define governance strategies for defining and managing data, stored 

processes and ranges  
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BI and dashboard development requires iterative development with user community and don’t expect your 

first dashboard to be the final one. Once the dashboard has been deployed, expect it to change and grow in 

ways that you never expected.  After all, once users don’t have to spend all of their time finding, combing, 

understanding and analyzing their data, they can and will spend more time understanding the implications 

of the data! 

Summary 
The SAS BI Dashboard is an add-in to the SAS Information Delivery Portal that allows you to connect back-

end data and processes to indicators that are displayed in a dashboard format on a web browser.  Here, we 

have described why dashboards are important, what are all of the moving parts and where they live in the 

SAS Information Delivery Portal.  

Perhaps the most complicated part about creating a dashboard is getting the data right. You first have to 

massage the data into the right format. Then you have to connect this to the indicator through a “data 

model”.   For more information on how all of this works and to understand the mechanics of the technology, 

we encourage you to take a look at the SAS online documentation highlighted in the reference section. 

There is much more than you can do with dashboards such as personalizing your indicators, creating new 

indicators from technologies like Flash and accessing data from data sources other than pure SQL access to a 

SAS dataset which we have shown here. 

For more information on dashboards, please see some of our other papers in the references section and if 

you are serious about dashboarding, we strongly suggest that you get Stephen Few’s book!  Happy 

dashboarding! 
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