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NLQ: 
    What is the capital of Canada?

Answer:
    Ottawa

Query:
    SELECT DISTINCT ?uri WHERE 
    { 
       res:Canada dbo:capital  ?uri
   } 
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Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])

Benchmarks Analysis

QA Evaluation

done
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q
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QA Evaluation

Keywords
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q
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nlq

Which companies
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Benchmarks Analysis

Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])

QA Evaluation
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Benchmarks Analysis

Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])
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Benchmarks Analysis

Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])

QA Evaluation

done
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Benchmarks Analysis

Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])

QA Evaluation

32 45Rank 1

41 35Rank 2

done
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Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])

Conclusion

There are high degree of 
variations between 
available benchmarks.

The variation affects the 
measured Quality Score 
of the QA systems.

We need a comprehensive 
benchmark.

done
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Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])
done
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Step (2/3) Maestro (VLDB 2022 [Demo Paper] & ACM SIGMOD 2023 [Research Paper])

We need a comprehensive benchmark.

done
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Step (2/3) Maestro (VLDB 2022 [Demo Paper] & ACM SIGMOD 2023 [Research Paper])

We need a 
comprehensive 
benchmark.

Manually generating 
comprehensive 
benchmarks?

done
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Step (2/3) Maestro (VLDB 2022 [Demo Paper] & ACM SIGMOD 2023 [Research Paper])

We need a 
comprehensive 
benchmark.

Manually generating 
comprehensive 
benchmarks? KG always 

updatable

There are 
many 
KGs.There are 

many 
features 
to cover.

I cannot 
I cannot

I cannot
I cannot

done
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Step (2/3) Maestro (VLDB 2022 [Demo Paper] & ACM SIGMOD 2023 [Research Paper])

We need a 
comprehensive 
benchmark.

Manually 
Automatically 
generating 
comprehensive 
benchmarks?

Maestro

done
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Step (2/3) Maestro (VLDB 2022 [Demo Paper] & ACM SIGMOD 2023 [Research Paper])
We need a 
comprehensive 
benchmark.

Maestro is based on two main ideas

Braknean 
(River)

Baltic Sea 
(Sea)

RiverMouth

Subject Predicate Object

Predicate Representations

The predicate can be represented by 4 different waysThere is a limited set of query shapes in KGs

done
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Step (2/3) Maestro (VLDB 2022 [Demo Paper] & ACM SIGMOD 2023 [Research Paper])
We need a 
comprehensive 
benchmark.

Knowledge Graph

Chain
Star

Tree Single-Edge

Benchmark

Generating Benchmark

Predicate Context →
𝑃𝑁𝑃

→
𝑃V𝑃

←
𝑃𝑁𝑃

←
𝑃V𝑃

riverMouth (River, Sea) tributary flows into river mouth receives flow from

… … … … … …

Subgraph Shape 
Generator

Seeds Selector

Seeds

Su
bg

ra
ph

s

Predicates Lexicons
{
  Qs: Where does Braknean flow into?
  Qy: SELECT ?Seed WHERE {Braknean riverMouth ?Seed}
}
...

Questions Generator

done
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Step (2/3) Maestro (VLDB 2022 [Demo Paper] & ACM SIGMOD 2023 [Research Paper])
We need a 
comprehensive 
benchmark.

Text Corpus

Predicate Label Contex Triples Sample (s - p - o)

riverMouth river mouth (River, Sea)
Braknean - riverMouth - Baltic Sea

…
Nile - riverMouth - Mediterranean Sea

author author (Book, Writer) Hoopster - author - Sitomer

… … … …

Predicate Label Context NL Pattern

riverMouth river mouth (River, Sea)

[s{River}] eventually flows into the [o{Sea}]
[s{Sea}] receives flow from [o{River}]

…
[s{Sea}] is the tributary of [o{River}]

… … … …

Knowledge Graph

Chain
Star

Tree Single-Edge

Benchmark

Generating Lexicons Generating Benchmark

Predicate Representation Extractor

Predicate Context →
𝑃𝑁𝑃

→
𝑃V𝑃

←
𝑃𝑁𝑃

←
𝑃V𝑃

riverMouth (River, Sea) tributary flows into river mouth receives flow from

… … … … … …

Subgraph Shape 
Generator

Seeds Selector

Seeds

Su
bg

ra
ph

s

Predicate-Context Table

N
L 

Pa
tt

er
ns

Predicates Lexicons

Predicates 
Extractor

NL Pattern 
Extractor

Sentence Patterns (SP) that 

contain candidate phrases to 
represent the predicate 
“riverMouth”.

{
  Qs: Where does Braknean flow into?
  Qy: SELECT ?Seed WHERE {Braknean riverMouth ?Seed}
}
...

Questions Generator

done
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Step (2/3) Maestro (VLDB 2022 [Demo Paper] & ACM SIGMOD 2023 [Research Paper])
We need a 
comprehensive 
benchmark.

Question Example

Chain Question Star Question

done
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Step (2/3) Maestro (VLDB 2022 [Demo Paper] & ACM SIGMOD 2023 [Research Paper])
We need a 
comprehensive 
benchmark.

Evaluation: Correctness

95%

5%

Clear Ambiguous

done
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Step (2/3) Maestro (VLDB 2022 [Demo Paper] & ACM SIGMOD 2023 [Research Paper])
We need a 
comprehensive 
benchmark.

Evaluation: Comprehensiveness

done
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Step (2/3) Maestro (VLDB 2022 [Demo Paper] & ACM SIGMOD 2023 [Research Paper])
We need a 
comprehensive 
benchmark.

Evaluation: Consistency

done
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Step (2/3) Maestro (VLDB 2022 [Demo Paper] & ACM SIGMOD 2023 [Research Paper])
done
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Step (3/3) Dataset
InProgress

We need a very large dataset
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Step (3/3) Dataset
We need a very 
large dataset

InProgress

Main idea

Annotate the questions while constructing them using Maestro

Give me the institution of the scientist ’Lane P. Hughston’ ?

<qt>Give me</qt> <p>the institution of</p> <o>the scientist ’Lane P. Hughston’</o>?

Question

Annotated Question
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Thank You
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Appendix
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Benchmarks Analysis

Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])

QA Evaluation

Evaluation Metrics

Question (qi)

1

2

3

Gold Standard 
Answer

(Gqi)

Benchmark QA System

8

System
Answer

(Aqi)

1

done
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Benchmarks Analysis

Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])

QA Evaluation

E
va

lu
at

io
n

 M
e

tr
ic

s Question (qi)

1

2

3

Gold Standard 
Answer

(Gqi)

Benchmark QA System

8

System
Answer

(Aqi)

1

1

1

2

3

1

1

8

0.33 0.5

done
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Benchmarks Analysis

Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])

QA Evaluation

E
va

lu
at

io
n

 M
e

tr
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s Question (qi)

1

2

3

Gold Standard 
Answer

(Gqi)

Benchmark QA System

8

System
Answer

(Aqi)

1

1

1

2

3

1

1

8

0.33 0.5

done
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Benchmarks Analysis

Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])

QA Evaluation

Question (q1) Question (q2) Question (qn). . . . . 

Pq1

Benchmark

Gq1 Aq1

Rq1 Fq1 Pq2

Gq2 Aq2

Rq2 Fq2

Micro-Score Macro-Score Global-Score

Answers Quality Individual Average Quality Overall System Quality

Pqn

Gqn Aqn

Rqn Fqn

E
va

lu
at

io
n

 M
e

tr
ic

s

done
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Benchmarks Analysis

Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])

QA Evaluation

Question (q1) Question (q2) Question (qn). . . . . 

Pq1

Benchmark

Gq1 Aq1

Rq1 Fq1 Pq2

Gq2 Aq2

Rq2 Fq2

Micro-Score Macro-Score Global-Score

Answers Quality Individual Average Quality Overall System Quality

Pqn

Gqn Aqn

Rqn Fqn

E
va
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s

done
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Benchmarks Analysis

Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])

QA Evaluation

Question (q1) Question (q2) Question (qn). . . . . 

Pq1

Benchmark

Gq1 Aq1

Rq1 Fq1 Pq2

Gq2 Aq2

Rq2 Fq2

Micro-Score Macro-Score Global-Score

Answers Quality Individual Average Quality Overall System Quality

Pqn

Gqn Aqn

Rqn Fqn

E
va

lu
at

io
n

 M
e
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s

done
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Benchmarks Analysis

Step (1/3) CBench (VLDB 2021 [Research Paper & Demo Paper])

QA Evaluation

Benchmark

Micro-Score Macro-Score Global-Score

Answers Quality Individual Average Quality Overall System Quality

E
va

lu
at

io
n

 M
e

tr
ic

s Question (q1)

Question (q2)

Question (qn). . . . . 

<θ Fqn<θ Fq2<θ Fq1

C

done
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