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Motivation
Python code to capitalize all the words in a sentence?

</>

hello, world! hello, ICSE!

Hello, World! Hello, ICSE!

Input

Output
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Motivation
Python code to capitalize all the words in a sentence?

output = “ “.join([w.capitalize() for w in input.split(“ “)])
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Motivation

output = “ “.join([w.capitalize() for w in input.split(“ “)])

output = input.title()

Simpler, but not everyone knows this!

v.s.

Python code to capitalize all the words in a sentence?

Discoverability Issue!
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Motivation

⋮

Developers face difficulties in finding appropriate methods!
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Motivation

⋮
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Developers face difficulties in finding appropriate methods!

Discoverability Issue!
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Hypothesis
Providing comparable API methods will help developers 
understand the design space of APIs
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SOREL: 
A deep-learning-based 

knowledge extraction engine

Dataset Hypothesis Testing Automation

Prototype tool &
human subjects study 
with 16 participants 

Annotation protocol &
266 pairs of comparable 
Tensorflow API methods
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tf.stack - tf.concat

1: tf.stack concatenate the given tensors 
along a new dimension.

Dataset

Dataset
Manual Annotation of Stack Overflow Answers

Summary sentences 
(i.e., how they are different)

737

266 Pairs of587 with Tensorflow methods
Comparable API Methods



Improving API Knowledge Discovery with ML 
A Case Study of Comparable API Methods 

10

SOREL: 
A deep-learning-based 

knowledge extraction engine

Dataset Hypothesis Testing Automation

Prototype tool &
human subjects study 
with 16 participants 

Annotation protocol &
266 pairs of comparable 
Tensorflow API methods



11

Hypothesis Testing

Prototype
Show comparable API methods in Chrome
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Hypothesis Testing

Recruited 16 participants who 
know ML, but not TF
8 tasks (e.g., image processing)
Participants used web search, 
with and without the prototype, 
to find appropriate TF methods 
Collected both quantitative and 
qualitative data

Study Design
Participants & Tasks
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Providing API alternatives helped 
developers consider broader options of 
API methods when completing the tasks. 

Participants also understood 
differences between the task-
relevant API methods better with 
the tool.

Hypothesis Testing

Study Results
When using the prototype, 
participants were more aware of comparable API methods (p=0.0015) 
and had a better understanding of the differences (p=0.0056).
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BERT

BERT

Embedding

Evidence
Prediction

Relation
Prediction

Sentence�Encoder

tf.nn.softmax,�tf.sigmoid

I�think�that�you�should�use�tf.nn.sig
moid_cross_entropy_with_logits�
instead�of�tf.nn.softmax_cross_entr
opy_with_logits�because�you�use�
sigmoid�and�1�neuron�in�output…

Relation�Encoder

Sentence�
Embedding

Relation�Embedding

SOREL
Stack Overflow RELation extractor 

Automation

Model Architecture
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BERT

BERT

Embedding

Evidence
Prediction

Relation
Prediction

Sentence�Encoder

[sent_0,�sent_1]True

sent_0

I�would�suggest�to�use�tf.sigmoid()�in��…

tf.nn.softmax()�computes�probability�…

sent_1

⋮
<code></code>sent_2

tf.nn.softmax,�tf.sigmoid
Relation
Candidate

Sentence�

Embedding

Relation
Prediction

True

Relation�Encoder

Relation�Embedding

Model Architecture
Automation
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BERT

BERT

Embedding

Evidence
Prediction

Relation
Prediction

Sentence�Encoder

[sent_0,�sent_1]True

sent_0

I�would�suggest�to�use�tf.sigmoid()�in��…

tf.nn.softmax()�computes�probability�…

sent_1

⋮
<code></code>sent_2

tf.nn.softmax,�tf.sigmoid
Relation
Candidate

Sentence�

Embedding

Relation
Prediction

True

Relation�Encoder

Relation�Embedding

Model Architecture
Automation

Implication 1: 
Maximize the utility of small dataset

Implication 2: 
Comparable pairs over summaries
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Google Autocomplete

APIComp* (Pattern Matching)

SOREL

Comparison with existing information source and baselines

*: not designed for comparable API methods extraction; not directly comparable 

Automation

https://www.telusinternational.com/insights/ai-data/article/the-essential-guide-to-entity-extraction

Evaluation
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Google Autocomplete

Comparison with existing information source and baselines

*: not designed for comparable API methods extraction; not directly comparable 

Automation

https://www.telusinternational.com/insights/ai-data/article/the-essential-guide-to-entity-extraction

Evaluation
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APIComp* (Pattern Matching)

Comparison with existing information source and baselines

*: not designed for comparable API methods extraction; not directly comparable 

Automation

https://www.telusinternational.com/insights/ai-data/article/the-essential-guide-to-entity-extraction

Evaluation

[API_A] Is better than [API_B]
Use [API_A] instead of [API_B]

…
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Google Autocomplete

APIComp* (Pattern Matching)

SOREL

Out of 66 comparable API method pairs in test set,

*: not designed for comparable API methods extraction; not directly comparable 

Automation

https://www.telusinternational.com/insights/ai-data/article/the-essential-guide-to-entity-extraction

55%

28%

17%

Evaluation
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ChatGPT

Out of 66 comparable API method pairs in test set,

51%

Automation

SOREL

55%

Evaluation
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Providing API alternatives helped 
developers consider broader options of 
API methods when completing the tasks. 

Participants also understood 
differences between the task-
relevant API methods better with 
the tool.

Hypothesis Testing

Study Results
When using the prototype, 
participants were more aware of comparable API methods (p=0.0015) 
and had a better understanding of the differences (p=0.0056).
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Google Autocomplete

APIComp* (Pattern Matching)

SOREL

Out of 66 comparable API method pairs in test set,

*: not designed for comparable API methods extraction; not directly comparable 

Automation
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Hypothesis
Providing comparable API methods will help developers 
understand the design space of APIs
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