
datacockpit a toolkit for data lake navigation & monitoring 

utilizing quality and usage information.

arpit narechania

fan du

atanu sinha ryan rossi

jane hoffswell shunan guo eunyee koh shamkant navathealex endert

surya chakraborty shivam agarwal



navigate 

if unfamiliar

monitor 

health of data

discover 
relevant data

flag 

irrelevant data

challenges



other tools



opportunities



opportunities



datacockpit



datacockpit

data usage

who used that data?

in what applications?

when?



datacockpit

data usage

who used that data?

in what applications?

when?

data quality

are there missing values?

what about errors?

is the dataset skewed?



datacockpit

data usage

who used that data?

in what applications?

when?

data quality

are there missing values?

what about errors?

is the dataset skewed?

“The historical utilization characteristics 
of data across other users.”

“The validity and appropriateness of data 
required to perform certain analytics.”



datacockpit

data usage

who used that data?

in what applications?

when?

data quality

are there missing values?

what about errors?

is the dataset skewed?

“The historical utilization characteristics 
of data across other users.”

“The validity and appropriateness of data 
required to perform certain analytics.”



data usage



data usage



data usage



data usage



datacockpit

data usage

who used that data?

in what applications?

when?

data quality

are there missing values?

what about errors?

is the dataset skewed?

“The historical utilization characteristics 
of data across other users.”

“The validity and appropriateness of data 
required to perform certain analytics.”



datacockpit

data usage

who used that data?

in what applications?

when?

data quality

are there missing values?

what about errors?

is the dataset skewed?

“The historical utilization characteristics 
of data across other users.”

“The validity and appropriateness of data 
required to perform certain analytics.”



data quality: attribute completeness
percentage of non-missing values for each attribute (A1–A5)
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data quality: record completeness
percentage of non-missing values for each record (R1–R4)
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data quality: attribute correctness
percentage of correct values for each attribute (A1–A5)
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data quality: record correctness
percentage of correct values for each record (R1–R4)
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data quality: attribute objectivity
extent to which values conform to a target distribution for each attribute (A1–A5)
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data quality: attribute uniqueness
number of unique values for each attribute (A1–A5)
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data quality: record freshness
whether ingestion was timely for each record (R1–R4)

A1 A5A4A3A2

R1

R3

R2

1

0

1
1

A1 A5A4A3A2

R1

R4

R3

R2

fresh or not?

R4



datacockpit

data usage

who used that data?

in what applications?

when?

data quality

are there missing values?

what about errors?

is the dataset skewed?

“The historical utilization characteristics 
of data across other users.”

“The validity and appropriateness of data 
required to perform certain analytics.”



datacockpit is an extension of datapilot



datacockpit is an extension of datapilot

datapilot is a visual data preparation and 
analysis tool that also computed quality and 
usage metrics but for one tabular dataset.

a user study 
• to understand how users utilize these 

metrics to select data subsets and make 
visualization dashboards

• showed that datapilot users selected 
smaller, more effective subsets with higher 
quality and usage scores.

we then developed datacockpit to expand to 
multiple relational databases (our data lake).



datacockpit expanding to multiple databases…

recap: each quality and usage metric across each attribute and record of a table is 
first normalized to a score between 0-100.

then, an overall score is derived: 
for usage: as the max of individual scores (max because not all data is used 
across all applications and several low scores would demotivate users).

for quality: as the mean of individual scores.

finally, overall scores are aggregated to higher granularities of data (e.g., dataset-
level) using a weighted average (as some metrics are more important than others).
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Data / System Administrators can efficiently find low quality, low recent 

usage datasets and mark them for archival (cold storage). 

They can also monitor shifting trends in the data (e.g., “age” is being 

queried a lot).

Experienced end-users can re-use ‘tried, tested, and effective’ attributes 

from past analysis and dashboards for future ones. 

New users can efficiently learn these metrics across all datasets, flattening 

their learning curve.

Developers can create usage and quality powered tracking and monitoring 

capabilities into their own new tools.
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what’s next for datacockpit?

support more quality metrics, e.g., consistency.

provide advanced analyses, e.g., anomaly detection.

design a user interface to make it easy for users to configure thresholds, e.g., the 
criteria for what is considered “missing” or “incorrect”.

become privacy-friendly by serving user requests as per an organization’s data 
governance policies.

support more data sources (e.g., JSON-based, Parquet)
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