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YEAR 8 – PROJECT PROPOSAL 

Title: The Intelligent Dashboard with Blockchain-enabled Collaboration Capabilities Project ID: 8a.012.SBU 

Today’s Date:  02/18/2019 Estimated Start Date: 5/1/2019 Type:   [   ] New     [ X  ] Continuing 

Principal Investigator: Klaus Mueller University: Stony Brook Email:mueller@cs.stonybrook.edu 

Other Project Participants:  

 Darius Coelho - Student 
 

Project Description:  

 The proposed Intelligent Dashboard is an automated dashboard building system 

 Analyzes widely available text corpora to identify the most relevant analysis tasks in the data’s subject space 

 Learns generalizable visualization domain knowledge from these analyses to extend to other data subjects  

 Finds interesting statistical patterns between attributes in the multivariate data and assigns a score to them. 

 Uses the above machine learning model to map the data attributes to the most appropriate data analysis tasks  

 Generates visualizations based on these tasks and ranks them based on the statistical score and the task score. 

 Creates a dashboard composed of the top scoring visualization  

 Enforces a consistent ensemble of visualizations for good storytelling 

 The application will also evolve our DataChain prototype 

 DataChain a data sharing mechanism that makes use of a blockchain technology for sharing changes and 
transforms applied to a dataset within a collaborative workspace.  

 DataChain uses specially designed representations of data transforms to support the sharing process. 

 Additionally, the representations can be used to store visualization parameters that may be used with the data 
 

Experimental Plan:  

 Create a combined ranking of attributes based on the score generated from the statistical analysis and the 
machine learning model. 

 Evaluate the system through user studies to validate the dashboard suggestions generated by our system. 

 Incorporate the DataChain mechanisms to enable remote blockchain-based collaborations with the Intelligent 
Dashboard   

 Test and improve our implementation. 
 

Related Work:  

 Use of lexical information to analyze data and create taxonomies:  
S. Mahmood, K. Mueller, "Taxonomizer: Interactive Construction of Fully Labeled Hierarchical Groupings from 
Attributes of Multivariate Data," (to appear), IEEE Trans. on Visualization and Computer Graphics, 2019. 

 Use of ML techniques to find ‘interesting’ patterns in high dimensional data:  
S. Garg, E. Nam, IV. Ramakrishnan, K. Mueller, "Model-Driven Visual Analytics," IEEE Symposium on Visual 
Analytics Science and Technology (VAST '08), pp. 19-26, 2008. 
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How this project is different:  

 Most chart recommendation systems rely purely on 
statistical analysis of datasets. Others require users 
to specify the tasks and attributes that they are 
interested and then recommend charts based on 
these user preferences.  

 Our approach attempts to further improve the 
current systems by analyzing the metadata (dataset 
name and attributes) with an ML module to fine-
tune the ranking generated by the statistical 
approach. The ML module will attempt to generate 
the most appropriate data analysis tasks for a 
particular attribute or attribute pair.  

 We identify and filter out highly ranked charts that 
show similar information and then use the 
remaining charts to construct a multi-chart 
dashboard, a feature we have not seen in other 
systems. 

 Finally, most current blockchain based data sharing 
services store data items on the blockchain. Our 
DataChain approach stores transforms to the data 
via the blockchain. This allows users to either have 
the whole dataset or just a subset of it, while still 
maintaining the capability of sharing and applying 
the same data transforms. Such an approach is 
beneficial as the blockchain achieves consistency, 
security, immutability and provenance with a single 
protocol/algorithm unlike other systems that 
require multiple solutions to achieve the same 
functionality 

 

Milestones for Year 1:  
6 months:   

 Recommender API that returns a ranked set of 
attributes and charts based on a dataset 
provided as input. 

9 months:   

 A front-end dashboard composer that uses the 
API to build dashboards and also uses the 
DataChain 

12 months: 

 An evaluation of the system. 

Deliverables for Year 1:  

 Implementation of a recommender system based 
on the combined ranking generated by the 
statistical analysis module and ML model. 

 Dashboard composer with implementation. 

 An implementation and integration of the 
DataChain 

 Evaluation of the system. 

   Proposed Budget for Year 1: 

   Personnel 

   Fringe (personnel) 

   Students (1) 

   Fringe (students) 

   Other (travel) 

   Overhead 

   Other (tuition) 

   Total 

 

     $ 3,250 

     $ 455 

     $ 30,000 

     $ 5,400 

     $ 1,000 

     $ 4,012 

     $ 5,844 

     $ 49,960 
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How this Project may be transformative?  
Our intelligent dashboard system aims to introduce a novel lexical based ML approach to learn what types of data 
analysis tasks users will wish to perform on datasets. We then use this information in conjunction with existing statistical-
based recommendation techniques to automatically build visualization dashboards. Additionally, our system can be 
trained over domain specific documents (e.g. reviews and reports) in order to generate targeted dashboards. 
 
The addition of DataChain is transformative since Blockchain to this date is still an evolving technology and our work 
explores its capabilities to share data and data transforms to support collaborative analytics. Blockchain by design 
achieves consistency, security, immutability and provenance without the need of additional algorithms or protocols 
unlike existing systems that can perform the same tasks. The project would investigate if blockchain is mature enough for 
such an application and would provide possible directions to improve the technology or work around its limitations for 
such collaborative applications. 
 

Potential IAB member benefits:  
IAB members that deal with large number of heterogenous datasets or design visualization dashboards for their clients 
would be able to use the intelligent dashboard to generate an initial dashboard for the data and refine it further if 
needed. Additionally, if the IAB members already have text-based reports of an analysis of previous data, our system can 
use these reports to build a more target dashboard for their use cases. The system will ‘learn’ what data analysis 
functions are used frequently in the reports and create dashboard for future data that is similar. 
We believe that our system will also address the visualization needs for the Digital Biomarker Platform.  
Finally, it will be beneficial to IAB members looking to explore the use of blockchain as an alternative to existing systems 
for the purpose of data sharing.  
 

 
Year 8 – IAB Research Focus Areas Project Collaboration 

X Visualization & Data Analytics  Drexel University 

X Artificial Intelligence X Stony Brook University 

 Ethics  Tampere University 

 Cybersecurity  University of North Carolina at Charlotte 

 Human Centric, Social Computing  University of Louisiana at Lafayette 

 Other  University of Virginia 
 

Proposed IAB Project Sponsors 

 CGI Federal 

 GlaxoSmithKline 

 Zeblock 
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Approved by:  
Rong Zhao, PhD 
Stony Brook University 
CVDI Site Managing Director  
(3/8/2019) 

 

Evaluation Score Criteria Description Maximum Score  

 Relevance to industrial needs & priorities 40% 

 Clear workable methodology & plan 20% 

 Potential deliverables & products 15% 

 Opportunity for cross IAB & cross partner university collaboration 15% 

 Research team qualifications 10% 

  100% 
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