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Data Integration Benchmarks

VizNet T2Dv2 FDA-510K

Composition 25% Gov .
259, \Web Tables 100% Wiki Tables 100% Gov Tables

50% Other Sources

Recent Use [CHORUS, VLDB ’24] | [CHORUS, VLDB ’24] | [EVAPORATE, VLDB ’23]
[Doduo, SIGMOD ‘22] [Unicorn, Industry
'Sherlock, KDD ’19] | SIGMOD "23]
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This work’s focus



Introducing the Goby Dataset

Large collection of real enterprise data from the event-management field

Compiled by professional developers writing 1,200 wrappers to unify APIs
and web pages

Corresponding semantic types and annotations as developed by domain
experts

Universal table into which all sources where unified
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Goby Dataset

Goby

# Tables 1187
Avg. Rows / Table 3 405
Avg. Col / Table 20
Total Rows 4 042 519

Total Columns 23 203

Percentage Distribution of Labels

Labels
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Enterprise Performance Gap

Previous Task Context
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Metric Goby VizNet [11] Difterence scuman I

Precision P 77.1% 91.2% 14.1% ’ ) “

Recall R 70.0% 88.8% 18.8% P ] -

F1 Score 0.71 0.89 0.18 s ;
Performance deltas for most favorable _.
scenario w/ ground truth labels |
prOVided e Next Task Context 125KK+7

; 'CHORUS, VLDB ’24]



Enterprise Performance Gap

More Realistic Setting:

Need to Learn Labels Too



Enterprise Performance Gap

More Realistic Setting:

Need to Learn Labels Too

True Label Predicted Label
Exact Match (71%)

LOC1.ADDRESS Address

HOURS OperatingHours
LOC1.LON Geolocation
Semantic Match (20%)

STATE Location

ZIP Location

No Match (9%)

DESCRIPTION Activity




Bridging the Gap

Building an ontology

Property

Fvent  Location Contact

TITLE LAT WEBSITE
STARTDATE L.ON URL
DURATION ZIP  PHONE

ARTIST STATE EMAIL
FULL ADDR

Vlieta

|
IMAG!

# OF
RATIN
GS

L+

Learned Mapping Ground Truth Label

PROPERTY:LOCATION:FULL_ADDR LOC1.ADDRESS
LOC1.STREET_ADDRESS
PROPERTY::CONTACT::URL CALL_TO_ACTION_URL
WEBSITE
OTHER_URL
VENUE_LINK
MORE_INFO

Coverage of ground truth labels: 100%



Bridging the Gap

Encoding Option (1/3): Grammar-constrained decoding

root ::= answer (p B 4 tj { LLM j { label )

answer ::= "Semantic-type::" property

property ::= event | location | contact | misc

event ::= "EVENT::" sub-event Grammar-constrained decoding (GCD):

sub-event ::= "TITLE" | "STARTDATE" | "DURATION" ... F =0 property

location ::= "LOCATION::" sublocation

sublocation ::= "LAT" | "LONG" | "ZIP" | "CITY" | "STATE" ... < r—=— == r= ==

contact ::= "CONTACT::" sub-contact Ak event | |location| | contact | | misc | | bees ;! -

sub-contact ::= "WEBSITE" | "URL" | "PHONE" | "EMAIL" ... / o o

meta ::= "META::" sub-misc t =2 lat long | apple : | :

sub-meta ::= "RATING" | "TOTAL_NUMBER_OF_RATINGS" ... T T T T T T T
t=3

Sample GBNF grammar Decoding Approach



Bridging the Gap

Encoding Option (1/3): Grammar-constrained decoding

root ::= answer

answer ::= "Semantic-type::" property

property ::= event | location | contact | misc

event ::= "EVENT::" sub-event

sub-event ::= "TITLE" | "STARTDATE" | "DURATION" ...
location ::= "LOCATION::" sublocation

sublocation ::= "LAT" | "LONG" | "ZIP" | "CITY" | "STATE" ...
contact ::= "CONTACT::" sub-contact

sub-contact ::= "WEBSITE" | "URL" | "PHONE" | "EMAIL" ...
meta ::= "META::" sub-misc

sub-meta ::= "RATING" | "TOTAL_NUMBER_OF_RATINGS" ...

Sample GBNF grammar

) ISTIVE
(prompt]) { LM )

Grammar-constrained decoding (GCD):

t =0 property
< S By
t=1 event | |location| | contact misc | | bees | | |
. T
L S
t=2 lat long | apple | | ,
b - e
t=3

Decoding Approach

F1 Score: 0.66 (Regression!)

9



Bridging the Gap

Encoding Option (2/3): Tree-traversal Prompting

You are a helpful [...]

TVENT TNFO,
CONTACT DETAILS,
LOCATION INFO

-

EVENT INFO CONTACT DETAILS
Select a
subclass of Select a subclass of
EVENT INFO CONTACT_DETAILS
VENUE, PIICN E_NUMBER EEE
START TIME, FAX

START DATE, SIGNUP_ URL

Possible sequences
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Bridging the Gap

Encoding Option (2/3): Tree-traversal Prompting

You are a helpful [...]
F1 Score: 0.77 (+0.05)
TVENT TNFO,
CONTACT DETAILS,
LOCATION INFO

-

EVENT INFO CONTACT DETAILS

Select a

subclass of Select a subclass of
EVENT INFO CONTACT_DETAILS
VENUE, PIICNE NUMBLR EEE
START TIME, FAX
START DATE, SIGNUP_ URL

Possible sequences
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Bridging the Gap

Encoding Option (3/3): Tree Serialization

Legend: Instruction, Data sample, Metadata, Task-
specific knowledge, Prefix.

You are a helpful data analysis assistant. Suggest a
semantic type from these classes. Reply with a single
class.

CLASSES:

PROPERTY:EVENT INFO

PROPERTY::EVENT _INFO:TITLE

PROPERTY:EVENT INFO:DURATION

PROPERTY::CONTACT DETAILS
PROPERTY::CONTACT_ DETAILS::PHONE_NUMBER

TABLE: serialized_table
COL-NAME:‘col name’

VALULS: sampled values
SEMANTIC-TYPE:

Prompt
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Bridging the Gap

Encoding Option (3/3): Tree Serialization

Legend: Instruction, Data sample, Metadata, Task-

specific knowledge, Prefix. F1 Score: 0.85 (+0.14)

You are a helpful data analysis assistant. Suggest a
semantic type from these classes. Reply with a single
class.

CLASSES:

PROPERTY:EVENT INFO

PROPERTY::EVENT INFO:TITLE

PROPERTY::EVENT INFO::DURATION

PROPERTY::CONTACT DETAILS
PROPERTY::CONTACT_ DETAILS::PHONE_NUMBER

TABLE: serialized_table
COL-NAME:‘col name’

VALULS: sampled values
SEMANTIC-TYPE:

Prompt
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Contributions

* |Introduced a new enterprise data integration benchmark, Goby
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Contributions

* |Introduced a new enterprise data integration benchmark, Goby

» \erified existence of a significant enterprise LLM-performance gap for
semantic column-type annotation
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Contributions

* |Introduced a new enterprise data integration benchmark, Goby

» \erified existence of a significant enterprise LLM-performance gap for
semantic column-type annotation

* Evaluated mitigations, most importantly ontology-building and tree-
serialization encoding, to successfully restore performance
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Goby Dataset

goby-benchmark.github.io

i’ goby-benchmark.github.io @

GOBY: An Enterprise Benchmark for Data
Integration

Moe KayaliS, Fabian Wenz"4, Peter Baile Chen', Nesime Tatbull?, Gagatay Dcmiralpﬂ'?’, Michael Stonebraker!

MIT, 2Intel Labs, *Amazon, *Technical University of Munich, SUniversity of Washington

» arXiv link (coming soon) ) Dataset and Code (coming soon)

Overview

What is GOBY?
GOBY is a benchmark dataset designed for evaluating data integration techniques specifically for
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Goby Dataset

GOBY: An Enterprise Benchmark for Data
Integration

Moe Kayalis, Fabian Wenz"4, Peter Baile Chen', Nesime Tatbul'?, Gagatay Demiralp’-3, Michael Stonebraker

IMIT, 2Intel Labs, *Amazon, “Technical University of Munich, 5University of Washington

Questions?

Overview

What is GOBY?
GOBY is a benchmark dataset designed for evaluating data integration techniques specifically for
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