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How would you describe “furniture”?

A thought experiment



If you thought of an example,
you are not alone

Prototyping
-xemplar-based reasoning
Recognition-primed decision making




How can we improve how we communicate with
our data tools?

What are example-driven interfaces?



Suppose you want to buy a box of chocolates

| want a box of ...

Chocolatier

Like this?

/
\ /
Yes/No, but...

SQL?

\

SELECT * FROM BOXES
B, CHOCOLATES C
WHERE B.CID = C.CID,

—~——
Possibly incorrect

Possibly a long
wait



Suppose you want to buy a box of chocolates

| want a box of ...

Chocolatier

) —Violal

Like this?

O
\/V

Yes/No, but...

EDIs mimic human interactions: they allow examples of (un)expected behavior,
which can be underspecified or ambiguous, and work towards a precise
specification of behavior through further human interaction such as requesting
more examples, counter-examples, partial specifications, constraints, etc.

EDIs can support a variety of data tasks: extraction, transformation,
visualization, querying, analysis, debugging, generation, etc.



What
are EDIS?

Why
NOW?

How
to build them?

When
does it work”?

Where
do we go from here?



Why Is now the right time for example-driven
interfaces”

A confluence of many maturing research areas



Query by Example

by MOSHE M. ZLOOF

IBM T.J. Watson Research Center
Yorktown Heights, New York

INTRODUCTION

In the last few vears we have witnessed a trend to appeal to
the non-professional user who has little or virtually no com-
puter or mathematical background.

The ‘Query by Example’ Language is an attempt in that
direction. I{ operates on a relational Model of data as was
introdueed by Codd [1-5].

In this paper we deal only with normalized relations [1].
A relation is normalized if each of its domains ix simple, 1.e.,
no domain is itself a relation.

A normalized relation can be viewed as a table of n col-
winns and 4 varying number of rows as illustrated in Figure 1.
Three properties of normalized relations are noteworthy to
mention:

ALTL rows of the table are distinet.

The ordering of the rows is immaterial.

The ordering of the columns is iinmaterial provided
each hag a distinct name.
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trations of queries and their answers, each illustration
followed by a discussion to point out major featurcs. The
illustrations get progressively more complex until the whole
scope of the Language is covered. In so doing, 4 user dealing
with “simple” queries needs to study the system only to that
point of complexity which is compatible with the level of
sophistication required within the domain of those gueries.

Furthermore, slthough the intraduction of the concepts
through illustrative cxamples reduees somewhat from the
rigor of mathematical formulation through delinilions, it is—
in our opinion—more appealing to the casual user, which iz
one of the major aspeets of Query by Example.

Most of the queries wre drawn from the following tables
(relations ), which are part of a department store data basze,

EMP {NAME, SAL, MGR, DEPT)
SALES (DEPT, I'TEM)

SUPPLY (SUPPLIER, I'TEM)
TYPE (ITEM, COLOR, SIZE)

—The KEMP Table specilies the name, salary, manager and
department, of each emplayec.

—The SALES Table is a listing of the items sold by depart-
ments.

—The SUPPLY Table is a listing of the items supplied by
suppliers.

—The T'YPE Table describes each item by color and size.

At this point we are assuming that these tables are made
available to the ueer unon calline thern bv name. In a sub-



@ Program Synthesis

Circuit Synthesis Solver-backed Synthesis PBE is mainstream: FlashFill in Excel
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How to build example-driven data tools?

An example recipe



The Dimensions of Example-Driven Interfaces

From Sumit Gulwani’s Cookbook - Dimensions of Program Synthesis

Intent Specification Search Space
Inputs, Outputs Scope & define your tasks
Positive & Negative Create a syntactic bias
Program Sketch DSL
(Invertible) Operators
Templates

Ambiguity Resolution
Ranking
Distinguishing Inputs
Exposing Semantics

Search Techniques

Version Space Algebras
SMT-guided search
Brute-force search



When do example-driven data tools work"?

A few illustrative examples from my research
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Abouzied et al. DataPlay: Interactive Tweaking
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Database Queries. UIST 2012

Abouzied et al. Learning and verifying quantified
boolean queries by example. PODS 2013

Example-driven database querying
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FBI Arnounces Executive Appointments
Viashingten, D.C.
July 3C, 2015

Positve Exampe? | Negative Dxample?
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June 16, 2015 . -
May 2017 _ (.
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Extruction Rules:
@® DateTime
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Ta extrxct Jonuary 1988

Results:
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/FBIPrezsfalaasaAng.txt ‘Fabruary 21, 2016"
/FBIPressHeleaseAug.txt "February 21, 216"
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Example-driven data extraction from text
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Maeda Hanafi, Azza Abouzied, Laura Chiticariuy,
and Yunyao Li. SEER: Learning Information
Extraction Rules from User-Specified Examples.

CHI 2017
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When do example-driven data tools fail”

A case-study on debugging data processing pipelines by example



Where do we go from here?

Some parting thoughts on the future of this research



Visualization
Research

Exciting opportunities
at the interplay of
visualizing program
artifacts & data
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< Example ID: 191 >
Feature name

age
capital-gain
capitalHoss
education
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hours-per-week
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native-country
occupation
over._ S0k

race
relationship
sex
workclass

+

Inference Results: Example 191
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o
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Probing of
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Learning

Models. Google
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Data
Research

Open up the database:
The human interactions
should drive the
(re)design of
abstractions and
operations. Exciting
opportunities In
incremental & interactive
querying and beyond
relational data & queries
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PaQL syntax specification

SELECT PACKAGE (xlcolumn_name |[,...]) [AS] package name

FROM relation_name [AS] relation_alias
[REPEAT repeat] |,.. ]

[WHERE w_expression ]

[SUCH THAT st_expression |

[ (MINIMIZEIMAXIMIZE) obj_expression ]
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PaqQL query for Example 1

Q: SELECT PACKAGE () AS P
FROM Recipes R REPEAT 0O
WHERE R.gluten = ‘free’
SUCH THAT COUNT (P.x) =3 AND
SUM(P.kcal) BETWEEN 2.0 AND 2.5
MINIMIZE SUM(P.sat_fat)

Brucato, Matteo, Azza Abouzied, and Alexandra Meliou. Package queries:
efficient and scalable computation of high-order constraints. The VLDB
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hank you

Can’t wait to hear your thoughts, comments or questions.



