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About Gravitant, Inc. 
Gravitant, Inc., based in Austin, Texas 
• A leading Cloud management and Enterprise Performance Management 

company  
• Helps clients plan, manage, and govern the entire IT including IT 

outsourcing processes 
• Consistently delivered next generation, standards-based, distributed 

infrastructure, applications and consulting services. 

 
Signature programs: 
• Cloud Management platform: A SaaS platform and services to enable 

cloud adoption 
– Plan, Manage and Govern IT applications in the Cloud 

• Multi-sourced Performance Management: End-to-end managed services 
to provide Performance Visibility and Management of Enterprise IT 
– Plan, Monitor and Govern IT applications and vendor managed services 

• IT Consulting: Technology Strategy, IT and operational consulting, and 
Cloud Training 
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What is C3? 
The Customer Command and Control (C3) Portal - a monitoring and 
decision support system for DIR Communications Technology Services 
group.  
 
Provides dashboards, scorecards, reports and analysis capabilities 
from the following perspectives: 
• Operations Management – ACD, Incidents Analysis, Order Analysis 
• Executive Dashboards 
• Financial Analysis and Customer Spend Analysis 
• Service Catalog administration 

 
For DIR customers, the following functionality is enabled: 
• Anonymous and registered customer access to services catalog 
• Customer Self-service portal with notifications from DIR CTS staff, 

and access to their services spend and trend dashboards 
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Screenshot - 1 
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Screenshot - 2 

All financial 
numbers are 
representative 
test data only 
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Screenshot - 3 



9 

Screenshot - 4 
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PDF Export Functionality 

Screenshot - 5 
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Screenshot - 6 



C3 – Technologies used 

• J2EE System  

• Java Server Faces is the view that renders output 
to browsers  

• Icefaces – Ajax implementation of JSF 

• Java Beans to connect to the model Database for 
all data views 

• Fusion Charts to represent data graphically 

• Help+Manual 5 from EC Software GmbH 



Accessibility Requirements 
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Section 2 



• State of Texas Accessibility requirements for 
Electronic and Information Resources specified in 
1 TAC Chapters 206 and 213 

• The following sections of 1 TAC 206 and 1 TAC 213 
are applicable to the C3 solution: 
– Section 206.50 – Accessibility and Usability of State 

Web Sites 

– Section 213.10 – Software Applications and Operating 
Systems 

– Section 213.15 – Functional Performance 

– Section 213.16 – Information, Documentation, and 
Support 
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Accessibility Requirements 



• All information is available to all users 

• No loss of usability for users who are able to see 
and understand visualizations through charts and 
other paradigms 

• Information is not only available, but also is 
meaningful and clear for users using screen 
readers 

15 

Key Principles followed 



• On all dashboards, pages and pop-ups, incorporate 
usable language/text to be used for screen readers 
such as JAWS 

• The application should support alternative navigation 
using keyboard 

• The application should support screen readers for 
reading alternative content for images 

• All charts need alternate representation using 
text/data tables which can be read by screen readers 

• All PDF export functions need equivalent ‘Text 
export’ function which has html/text  instead of PDF 
and visual charts 

• Help content should support screen readers 
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Screen readers 



• Color Contrast 

– Support for low vision users by using the correct color 
contrast. 

• Text Resizing 

– Support standard browser font resizing features  

– ‘A’, ‘AA’, ‘AAA’ font sizes – one click from browser 

• PDF Export 
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C3 Accessibility - Other 



Testing Approach 
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Section 3 



• JAWS 13 Professional 

– A widely used Screen reader software 

• WAVE - Web Accessibility Evaluation Tool (free) 

– Webaim website 

– Wave Toolbar for Firefox 

• WCAG contrast checker (free) 

– Web Content Accessibility Guidelines (w3.org) 

– Toolbar for Firefox  

• WAT (Web Accessibility Toolbar) for IE 7 (free) 

• Manual Testing 
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Accessibility Testing Tools 

http://wave.webaim.org/
http://wave.webaim.org/
http://wave.webaim.org/


Testing Approach 

• Tested all pages using WAVE in Firefox for Web 
accessibility compliance 

• For the same using WAT toolbar in IE 
• Test all pages for Navigation and content using 

screen reader JAWS with Firefox and IE 
• Check for color contrast issues in every page for 

foreground/background color combinations using 
WCAG analyzer 

• Visual inspection by independent Testers to 
ensure emphasis and information is not color 
specific 
 



21 

Sample Summary Report 
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Sample JAWS Test results 



Test Condition 
Pages 
Tested 

# 
Compliant 

# Non 
Compliant  

% 
Compliant 

Risk 
Assessmen

t  Accessibility Standard 

IMAGES 32 32 0 100% Low 

206.5-A(1), 206.5-
A(13(D)), 206.5-13(K) & 
206.5-A(11) 

IMAGE MAPS 0 0 0 N/A 
Not 
Applicable 

TABLES 32 32 0 100% Med & High 206.5-A(7) 

FORMS AND PROMPTS 32 32 0 100% Med & High 

206.5-13(L) & 206.5-A(14) ,  
206.5-13(L) & 206.5-A(14), 
206.5-A(13(A)) ,  
206.5-13(L) & 206.5-A(14) 

FRAMES 0 0 0 N/A High 

CLIENT-SIDE SCRIPTING (such 
as JavaScript, Java applets, 
VBScript)  0 0 0 N/A 

Not 
Applicable 

VIDEO 0 0 0 N/A 
Not 
Applicable 

AUDIO 0 0 0 N/A 
Not 
Applicable 

PLUG-INS OR EXTERNAL 
APPLICATIONS (such as Adobe 
Reader, Flash, MS Word, etc.)  0 0 0 N/A 

Not 
Applicable 

ADDRESSING BLINDNESS, 
LOW VISION AND MOTOR 
SKILLS DISABILITIES 15 15 0 100% High 

206.5-A(3) , 206.5-A(4), 
206.5-A(15) , 206.5-
A(13(G)), 
206.5-A(13(A)) 

OTHER       206.5-A(11), 206.5-13(K) 

Summary Results 



Solutions Implemented 
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Section 4 



Navigation on a dashboard 

• Complex navigation, that extensively used 
mouse more than keyboard. 
– Provide an alternative “hidden” navigation 

mechanism. 

– This “hidden” alternative navigation mechanism is 
only accessible by screen readers. 

– Provide mechanisms in the “hidden” navigation to 
directly access preferred section, in other words skip 
redundant sections. 
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Ability for users 
to jump directly 

to specific 
sections when 
using screen 

readers 

Navigation example 



Navigation - 2 

• Converted all the auto submit fields into 
button action driven submits. 

• Provided hidden labels for all submits. 

• Enabled tab navigation using <span> tags to 
manually control the tab order of navigation 

• Ensured that alt text for images is 
meaningful and accurate 



Navigation - 3 

• Wherever an action is available by mouse 
click, enabled using “Enter key” 

• All the titles in the pages to have separate 
titles  

• Verified all headings in pages, and proper 
nesting of header tags. 

 



Text Resizing 

• Re-size text 
– Provided a text re-size mechanism  

– Ensured that layouts were not affected because of 
word wraps in the CSS that results in overlapping text 
when text size is increased 

– Single Javascript function across all the pages to 
increase/decrease the size of the text 
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Change Text Size 
using these 

controls or CTL+ 

and CTL- keys 

Text Resizing example 



Charts to Text View 

• Approximately 70 charts/visualizations used in the 
system across 57 pages 

– The framework abstracted the source data for charts 
into  a single series or a multi series (two models) 

• Eg., single series - a pie chart or a bar chart 

• Eg., multi series - a multi bar chart or a stacked bar chart 

– This basic feature of the framework allowed us to 
convert the “source” data into data tables 

– Finally our single point of rendering allowed us to 
render the data hidden right below the flash chart 

 

 

 



Exports 

• Each dashboard had a PDF export where the 
charts/dashboard info could be exported into a PDF 
for saving, emailing, printing etc. 

• Implemented an alternate Text Export for all 
dashboards which could be used by a screen reader 
or a visually impaired user for saving, emailing and 
printing 
– Developed a generic text only export capability that 

rendered a pure text view of the charts and tables as just 
HTML that is readable by screen readers 

– Our frameworks allowed us to template the dashboard’s 
layout as meta data structures 

– From that we extracted data to render text only output 
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PDF Export Functionality 

PDF Export example 
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Equivalent Text Export 



Miscellaneous 

• Auto Complete fields 

– Replaced autocomplete functionality with a type & 
search capability that is accessibility compliant 

 

• “In Window” popup screens 

– Re-factored the screens that used ‘in window’ popup 
windows to open in a separate browser window 

– Opening in a new window allowed JAWS to pick it up 

 



Debugging  

• CSS was used extensively to debug the 
development to check the alternative data for 
the charts 

• Toggle the CSS during development to view 
the data rendered 

 



Useful References 
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Section 5 



Useful References 

• http://www.section508.gov/ 

• http://www2.dir.state.tx.us/management/accessibility/Pages/Overview.aspx 

• http://www.w3.org/standards/webdesign/accessibility 

• http://www-03.ibm.com/able/guidelines/web/accessweb.html 

• http://www.w3.org/WAI/ 

• http://www.w3.org/TR/WCAG/ 

• Online website accessibility tool http://wave.webaim.org/ 

• Wave tool bar http://wave.webaim.org/toolbar 

• Mozilla color contrast checker.  https://addons.mozilla.org/en-
US/firefox/addon/wcag-contrast-checker/?src=search  

• List of tools for checking accessibility 
http://academics.georgiasouthern.edu/accessibility/docs/tools.html 

• WAT Toolbar: The Web Accessibility Toolbar is provided by the Web 
Accessibility Tools Consortium 
http://www.paciellogroup.com/resources/wat-ie-about.html 

http://www.section508.gov/
http://www2.dir.state.tx.us/management/accessibility/Pages/Overview.aspx
http://www.w3.org/standards/webdesign/accessibility
http://www-03.ibm.com/able/guidelines/web/accessweb.html
http://www-03.ibm.com/able/guidelines/web/accessweb.html
http://www-03.ibm.com/able/guidelines/web/accessweb.html
http://www.w3.org/WAI/
http://www.w3.org/TR/WCAG/
http://wave.webaim.org/
http://wave.webaim.org/toolbar
https://addons.mozilla.org/en-US/firefox/addon/wcag-contrast-checker/?src=search
https://addons.mozilla.org/en-US/firefox/addon/wcag-contrast-checker/?src=search
https://addons.mozilla.org/en-US/firefox/addon/wcag-contrast-checker/?src=search
https://addons.mozilla.org/en-US/firefox/addon/wcag-contrast-checker/?src=search
https://addons.mozilla.org/en-US/firefox/addon/wcag-contrast-checker/?src=search
https://addons.mozilla.org/en-US/firefox/addon/wcag-contrast-checker/?src=search
https://addons.mozilla.org/en-US/firefox/addon/wcag-contrast-checker/?src=search
http://academics.georgiasouthern.edu/accessibility/docs/tools.html
http://academics.georgiasouthern.edu/accessibility/docs/tools.html
http://academics.georgiasouthern.edu/accessibility/docs/tools.html
http://www.paciellogroup.com/resources/wat-ie-about.html
http://www.paciellogroup.com/resources/wat-ie-about.html
http://www.paciellogroup.com/resources/wat-ie-about.html
http://www.paciellogroup.com/resources/wat-ie-about.html
http://www.paciellogroup.com/resources/wat-ie-about.html
http://www.paciellogroup.com/resources/wat-ie-about.html
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Thank You! 

Raghunath Sapuram 
Chief Technology Officer 

Gravitant, Inc. 
©: (512) 731-9885 

http://www.gravitant.com 

 
DIR Cooperative Contracts 
• DBITS - Application Maintenance and Support DIR-SDD-1757 
• DBITS - Service Oriented Architecture (SOA) DIR-SDD-1757  
• DBITS - Business Intelligence/Data Warehouse DIR-SDD-1757 

http://www.gravitant.com/

