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Deliverables
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Project Deliverables
● Build ontology for 

Twitter-based project info an 

SME might want to query, 

answer or calculate

● Build knowledge graph based 

on created ontology

● Build set of APIs to trigger set of 

network algorithms based on 

info queried to graph



Accomplishments



Literature Review: Twitter Data Source

● 2016

● 2017



Built Ontology
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Path Metrics



Interim Project Toolkit - The GRANDstack



Implemented Project Toolkit - Grakn
● Database storage/interface

● Graql queries for reads, 

writes, & analysis 

● Three Client APIs:
○ Node.js

○ Python

○ Java



The And/Or Problem

● With traditional node-edge-node 
relationships, we weren’t  sure how to 
differentiate between two scenarios 
present in our data:
○ A certain output requires Input 1 

AND Input 2 to be produced
○ You can use either Input 1 OR 

Input
● This means the difference between 

returning 2 paths and 1 path

InputInput

Output



Solution: The Hypergraph

● Recommended by our Client

● A hyperedge can connect any number of entities

● Now we can distinguish between hyperedges and normal edges



Grakn Database Schema
● Our client recommended a tool called Grakn.  

○ Designed for Knowledge Graphs specifically

○ Open Source

○ Allows Hyper-Relationships

● Sample of our  Schema: 



Migration Scripts
● With schema established, starting migrating the data

● Grakn has three clients:

○ Python

○ Java

○ Node.js

●  Wrote data migration scripts that could use these clients and  migrate 

from  CSV →  Grakn DB

● This proved way more challenging than it had been with Neo4j



Possible User Interface: Console
● One possible way to query the data is the Grakn Console

● It is included with the download of the software

● Uses the Graql language.



Grakn Workbase UI



Testing and Evaluation



Testing and Evaluation

● First test to be conducted by client shortly after 
project submission

● Next test will be to have a subject matter expert 
use both the console and the Workbase UI



Lessons Learned



Challenges Faced
● Waiting on network science data

● Gathering sufficient material from 

project reports

● Selecting an appropriate project 

toolkit 

● Transition to virtual learning



Solutions
● Focus on different data → Twitter

● Including reports from multiple 

years → 2016 & 2017

● Shift to Grakn

● Use of Zoom and other online 

platforms



Overall Lessons
● Asking more questions earlier in 

the design process

● Communicating with the 

professor, client, and team

● Documentation and project tools



Future Work



Future Work

● Upload the rest of the data to the graph

● Build upon schema to aid better path queries

● Use Node.js Cient to establish a website as front end

● Automate process of parsing through reports
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Questions?


