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Join queries are ubiquitous but hard to write
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• Data is normalized in relational DBs, so many 
common queries require joins 

• It’s hard for nontechnical users to formulate 
join queries 

• Typical visual query builders separate query 
construction from result presentation



Prior Work

3

• Query-By-Example systems date back to 1970s 

• Prioritized usability aspects of database systems, e.g., visual query builder 
(graphical interface) 

• Requires precise knowledge of schema 

• Keyword search systems: simpler querying (via natural language) but lack 
interactivity 

• Direct manipulation: tools are interactive (e.g., spreadsheets) but not designed 
for relational data 

• Want: a tool that allows users who don’t have knowledge of the schema to 
write queries that involve joins



Inspiration: Guided Interaction
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• Guided Interaction (Nandi and Jagadish, VLDB 2011) 

• Humans directly manipulate data and iteratively build up their queries, spending 
most of their time understanding the data and schemas 

• But the database world view is: given a precise query, optimize & execute it 

• What if DBs could support guided interaction? 

• Enumerate valid interactions, show insights, etc



Background: Presentation Data Model
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• How can users build intuition for their data via query results without 
having full awareness of the schema? 

• Presentation Data Model: sits above logical & physical layers in the 
DB; users can browse entities and their relationships without writing 
SQL 

• ETable: the authors’ presentation data model that represents 1:M and 
M:M in an interactive table



ETable: Driving Example
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ETable 
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ETable
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ETable Solution
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• Presents results in one table with references to entities in cells 

• Direct manipulation interface that iteratively constructs queries while 
a user interacts with the table 

• E.g., click on the author count button to project the author names 

• E.g., click pivot button to get a view of who wrote the most papers 
at SIGMOD with “user” in the title 

• Rows represent entities and columns represent attributes or related 
entities



ETable: Typed Graph Model
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• Secret sauce for how users can explore relations without knowing the schema 

• Typed Graph Database: Relational schema and entities are preprocessed into 
database schema and database instance graphs 

• Nodes are entities (and multi-valued & low-cardinality attributes), edges are 
relations 



ETable: Presentation Data Model
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• Users first select specific elements of the schema and instance graphs 
(primary node, participating nodes, participating edges, selection 
conditions/filters) 

• This creates an initial query pattern 

• Users can apply selection, node addition, and node “shift focus” 
operators 

• Query execution: extracts matched node instances from instance 
graph, then transforms result into an ETable



ETable: Presentation Data Model
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ETable: Architecture
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• Interactive front-end in HTML, JS, and D3.js 

• Application server in Python 

• Postgres DB that stores TGDB schema and instance graphs in 4 
relational tables: nodes, edges, node_types, edge_types



User Study
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• 12 graduate students who had taken databases or had industry 
experience with databases 

• 6 querying tasks: 1/3 finding attribute values, 1/3 filtering, 1/3 
aggregation. 5 minutes per task 

• Baseline: Navicat Query Builder (graphical interface) 

• ETable is much faster, and users found it easy to use



Future Work
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• Improve expressiveness: support all relational algebra operators and 
more complex operations like set operations & complex aggregations 

• Reuse intermediate results to improve query runtime 

• Better suggestions for columns to display in the ETable


