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About

SaaS startup for cloud business data analytics
Founded in 2014

Sutter Hill Ventures + Rob Woollen & Jason Frantz

Series C, ~500 employees
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Sigma Workbook: A Spreadsheet for Cloud Data Warehouses
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Figure 1: Sigma isan i i pace for i i le data in cloud data warehouses (CDWs).
Its interface builds on dsheets while iling data ions to SQL queries and executing them on the
CDW. Workbook enables users to benefit from the characteristics of SQL and CDWs using their knowledge of spreadsheets.

1 INTRODUCTION
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(CDWs) bring large-scale data and compute
-



https://arxiv.org/pdf/2204.03128.pdf
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https://www.sigmacomputing.com/free-trial
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Sigma Computing Research

Data
Multidisciplinary [intelligent] data systems Syste

research group I

Data Systems: Includes, e.g, databases, information retrieval,
programming languages.

Al: Artificial intelligence, including machine learning (ML) and natural
language processing (NLP).

HCI: Human-computer interaction, including data visualization and
visual analytics.
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Sigma Computing Research

Multidisciplinary [intelligent] data systems
research group

Operates like a startup within a startup

Team

Alex Bauerle Cagatay Demiralp Georg Menzl Jim Gale

(P

Collaborative

Data
Syste

LN

Data Systems: Includes, e.g, databases, information retrieval,
programming languages.

Al: Artificial intelligence, including machine learning (ML) and natural
language processing (NLP).

HCI: Human-computer interaction, including data visualization and

victial anahdice

Coming soon! https://research.sigmacomputing.com



Research Challenges & Opportunities

Jsabll ity Challenges and Opportunities in Interactive

Performance

Discovery

Integration

Administration . @—_lll ‘

Infrastructure a_)— _| T V|
OD—— 1
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https://www.sigmacomputing.com/blog/challenges-and-opportunities-in-interactive-cloud-data-analytics-2

Humboldt: Metadata-Driven
Extensible Data Discovery

Joint work with Mike Stonebraker, MIT

£} Metadata Providers
Q “airline” &

“l.nput'.': |k typ;" -
"visible" :.4 """""
D |
Specification
A I
Ul Generator
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Large number of tables + derived artifacts
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\ “Anyone who can use a

spreadsheet can do data
analysis.”



Data Discovery

Finding data first step to analysis
Metadata readily available

Manual process of visualizing data
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Data Relationships

cdataset | | laciable | | lacicoumn |
e ‘__dct:isPartOf’_{ itagoe ?F..??!?f?e.? : Job Title |
EX|st.|ng te.chnlques to create data R TR . R
relatlonShIpS. ( Tota\IPay [ tac:pkfk detisPartOf .
z 0.95 lac:semanticSimilari lac:contentSimilarity
P Y _‘.,.\,. Ut 0.78
l“:semagff,?mf?y : o SF 2017.csv
. . Total Compensation S s At Title
Aurum?, Seeping Semantics?, KGLac?, ol T ——
4 ) 1‘_ “ lac:insights ! l H '_J_o,b__. _________
WarpGate?, ... [ insightt” | detigparof | SPealaries [\
(rdf:_Z ________ l SRR I,
[vinsightz” | | salaries.cay {—dctisPartOr—> LAcountry || SF human Resources |
People don’t want to explore raw knowledge

graphs or embeddings.

1 Fernandez, Raul Castro, et al. "Aurum: A data discovery system." ICDE (2018).

2 Fernandez, Raul Castro, et al. "Seeping semantics: Linking datasets using word embeddings for data
discovery." ICDE (2018).

3 Helal, Ahmed, et al. "A demonstration of kglac: A data discovery and enrichment platform for data science."
VLDB (2021).

4Cong, Tianji, et al. "WarpGate: A Semantic Join Discovery System for Cloud Data Warehouse." CIDR
(2022).
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Metadata Providers

Methods to get data based on metadata

Best represented with different

. . . =
visualizations

=

Require different input data
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Humboldt

System framework to connect metadata EMetadata roviders

A Q "airline" & (view count: >200
with Ul ‘ . -__
Specification to generate Ul automatically R Specification

Y
Ul Generator
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Specification-based Ul

{
"name": "Name-Based" ,
"description": "Informs about joinable

tables by looking at column names.",
"representation": "GRAPH",

Specify parameters of the provider

"input": [
. {"t ": "TABLEID", " ired": t }
Automatically generate a Ul T I
"endpoint": "api/name_joinability",

"visible": {
"discovery": true,
"search": true,

&
} e
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Specification-based Ul

{
"name": "Name-Based" ,
"description": "Informs about joinable

tables by looking at column names.",
"representation": "GRAPH",

Specify parameters of the provider

"input": [
. { "t ": "TABLEID", " ired": t }
Automatically generate a Ul T I
"endpoint": "api/name_joinability",
. "visible": {
No manual Ul updates when changing or 'discovery": true,
adding providers ki
y
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Tiles

AIRLINES

BITCOIN_PRICES

&

List
NAME

B AIRLINES EnporseD

Eﬂ Bike Exploration ENDORSED

EEf sTATIONS

Hierarchy

AIRLINES

ENDORSED

29

uy pasn

Bike Exploration ENDORSED
ALEX BAUERLE
WEATHER
OWNER LAST UPDATED
10/11/2022
Alex Bauerle 10/24/2022
10/12/2022

Up in the air!

ALEX BAUERLE

Which flight should | take?

SISTER DORETTA

Graph Embedding
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Search & Filters

Informed by same specification

Caninfer input variables and filter types
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Badged Inodes - badged  Badge: inputrequired ~

Data Type-type Type: Table X & "employ:

Deprecated
Warning

Endorsed




Configuration

Modify the specification

Ul-based modifications
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Teams /A Team

A Team

Home

Show

Name

Team's Inodes

Combined

Recommended Documents

Endorsed

Views and Derived

Recent Documents

Delete Team

Edit

Description

Provides a list of inodes for a selected team.

Provides a combined list of recommendations
from different sources.

Provides a list of recommended documents.

Provides a list of items that have the endorsed
badge.

Provides an overview of data usage and the
amount of derived artifacts.

Provides a list of recently used documents.
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Owned By - ownership  User: Alex Bauerle X & Data Type - type

search

Combined

Provides a combined list of recommendations from different sources.

Bike Exploration

ALEX BAUERLE

My Workbook Test

ALEX BAUERLE

Bike Exploration Overview

STATIONS

Id . Name
2 San Jose Diridon Caltrain Station
3 San Jose Civic Center

category favorites
ENDORSED
v Lat v
37
37

Type: Workbook X

lineage recommendations

. hackathon_plain
{20

ALEX BAUERLE

Python_Experiment

ALEX BAUERLE

Long v Dock Count

-122
-122

trash usage
Combined
- City -
27 San Jose
15 San Jose

badged

ownership type

o IS

Installation Date v

2013-08-06 00:00:00
2013-08-05 00:00:00



User types

Sigma Experts

Work is repeated.

Hard to find and identify the data they are looking for.
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User types

Sigma Experts

Work is repeated.

Hard to find and identify the data they are looking for.

\\ Discovery Ul

Filters & Search
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“I don’t even know what to do.”



User types

Sigma Experts Sigma Novices

Work is repeated. Don’t know what data exists.

Hard to find and identify the data they are looking for. Don’t know what to do with data.
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User types

Sigma Experts Sigma Novices

Work is repeated. Don’t know what data exists.

Hard to find and identify the data they are looking for. Don’t know what to do with data.

\\ Tailored views for

recommended data
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Humboldt: Metadata-Driven Extensible
Data Dicstovery

Alex Bauerle, Cagatay Demiralp, and Michael Stonebraker

to see the demo


https://drive.google.com/file/d/1sHWBgfQyrLfgS5b3ixYaxemVyUz5HpVk/view?usp=sharing
https://drive.google.com/file/d/1sHWBgfQyrLfgS5b3ixYaxemVyUz5HpVk/view?usp=sharing
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Questions?



