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Introduction and Motivation T|.|T|

= Software Development in NLP
= Software code is a language

= NLU and NLG applications:
= Analytics Dashboards
= Chatbot
= Content Creation

= Visions of NLP in the Software Development world
= Better readability of the code
= Easier to compare and evaluate the code
= Smoother developing process
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Introduction and Motivation Tum

= Recent success of Transfer Learning

Pre-Training Fine-Tuning

= Text-To-Text Transfer Transformer GO gl e

= Advantages of T5
= same model, loss function, and hyperparameters on any NLP task

["translate English to German: That is good."

[ "cola sentence: The "Das ist gut."]

course is jumping well."

“not acceptable"]

on the grass. sentence2: A rhino

"stsb sentencel: The rhino grazed
is grazing in a field."

"summarize: state authorities
dispatched emergency crews tuesday to
survey the damage after an onslaught

of severe weather in mississippi.."

"six people hospitalized after
a storm in attala county."
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Research Questions Tum

-yl What kind of transfer learning techniques would work best on software
ﬂ;/;; development domain?
ﬂ How would transfer learning improve the performance comparing with only training
on the labeled data alone?
7
—— Would transfer learning perform better than multi-task learning for the similar tasks?
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Model Architecture Tum

 Encoder-decoder Models

Encoder .
X ( )
X N\ : _J
4 )
w>< Self-Attention
N _/
Re f
 Fill-in-the-blank-style denoising pretraining objectives
Input Target
Thank you <X> me to your party <Y> week . <X> for inviting <Y> last <Z>

\_ AN /
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Tasks and Datasets

Fine-tune tasks
1. Code documentation generation

» Code Language: Python, Java, Go, Php, Ruby, Javascript

 Code Source: Github
« Data Example:

Input: Code Function/Method

def parse_query_param(url, param):
try:
return parse.parse_gs(parse.urlparse(url)
.query)[param][0]
except:

return None

/

\ 4

Target: Natural Language Documentation Text

Parses the query string of a URL and returns
the value of a parameter.
Args:

url: A URL.

param: A string representing the name of the
parameter.
Returns: The value of the parameter.

.

/
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Tasks and Datasets

 Fine-tune tasks
2. Source summarization

* Code Language: SQL, CSharp, Python
« Code Source: StackOverflow
« Data Example:

select count ( col0), col1 from col2 group by
col1 order by CODEINTEGER desc limit
CODEINTEGER,;

- /

\ 4

Sql group by with an order by
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Tasks and Datasets

* Fine-tune tasks
3. Code comment generation

Code Language: Java
Code Source: Github
Data Example:

-

public boolean isCritical(){
return false;

}

is this a critical command that can only be

\ 4

-

executed when no other command is running?

J

© sebis

13



Tasks and Datasets

* Fine-tune tasks
4. Commit message generation

« Code Language: Java
« Code Source: Github
« Data Example:

Input: Diffs from Github

mmm a / CHANGELOG . md

ppp b / CHANGELOG . md

# Changelog
-#2.2.0(16/07/2015) - SNAPSHOT
+#2.1.1(29/02/2016) - SNAPSHOT
- Added AppCompat Styles (
AppCompatTextView will now pickup
textViewStyle etc ) . Thanks @ paul - turner

KFix for Toolbar not inflating * TextView " s

upfront .

/

\ 4

Target: Commit Message

Fix snapshot version

/
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Tasks and Datasets

* Fine-tune tasks

5. Api sequence recommendation
« Code Language: Java
» Code Source: Github
« Data Example:

return an iterator containing all registered service
providers in the given category

- /

\ 4

-

SubRegistry . cast SubRegistry .
getServiceProviders
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Tasks and Datasets

Fine-tune tasks
6. Programming Language and Synthesis:
» Code Language: LISP

* Code Source: Computer Science Student Homework
« Data Example:

Input: Task description in natural language

consider an array of numbers a , compute

Target: Programming Language Synthesis

[filtera[lambdal [==[ %0 arg1 2] 1]]]

elements of a that are odd

o /

. /
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Tasks and Datasets

TUTI

Code Code Commit Programming
. Source API| Sequence :
Language | Documentation . Comment Message : Language and | Unsupervised
. Summarization : ; Recommendation .
Generation Generation Generation Synthesis
Train Test Train Test Train Test Train Test Train Test Train Test Train
Java 164,923 | 10,955 468,000 | 58,638 | 26,208 | 3,000 | 7,475,850 10,000 1,747,022
Python 251,820 | 14,918 12,004 2,783 801,697
JavaScript 58,025 | 3,291 1,699,847
Go 167,288 8,122 378,979
Ruby 24,927 1,261 106,655
Php 241,241 | 14,014 260,508
C# 52,943 6,629 469,038
SQL 25,671 3,340 133,191
LISP 79,214 9,967 156,739
English 30,913,716
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Schedule Today UM

N

Literature Research

Preprocessing

Training

Evaluation

\4
Registration

<

End
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Result — Single Task Learning Tum

Function Documentation Generation (Scores in Bleu-4)
0 SingleTaskTraining [ CodeBert

30

20

10

python java ruby javascript
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Result — Single Task Learning

SourceSum (Scores in Bleu-4)

25
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@ SingleTaskTraining [ OriginalPaperModel

python

csharp
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Result — Single Task Learning Tum

Code Comment Generation (Scores in Bleu-4)

[ SingleTaskTraining [ OriginalPaperModel
40
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10

code comment generation
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Result — Single Task Learning Tum

Commit Message Generation (Scores in Bleu-4)

[ SingleTaskTraining [ OriginalPaperModel
40

30

20

10

commit message generation
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Result — Single Task Learning Tum

Api Sequence Recommendation (Scores in Bleu-4)
[ SingleTaskTraining [ OriginalPaperModel
80
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api sequence recommendation

171103 Matthes English Master Slide Deck (wide) © sebis 25



Result — Single Task Learning Tum

Programming Language and Synthesis (Scores in Accuracy)
[ SingleTaskTraining [ OriginalPaperModel

100

75

50

25

programming language and synthesis
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http://jalammar.github.io/illustrated-transformer/
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Tasks and Datasets

* Pre-train tasks

Language CNode Search 1 Billion Word 150K Python SQL Java from C# from
et Corpus Corpus Dataset Corpus PGA PGA

Java 1,026,898 720,124

Python 652,583 149,114

JavaScript 1,699,847

Go 378,979

Ruby 106,655

Php 260,508

C# 469,038

SQL 133,191

English 30,913,716
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