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Programs Write Programs!
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Deep Learnine for Code Generation —Prof. Dr.-Ine. Norbert Sieemund



Program Synthesis

e So far, we program by saying how we want to solve a task
* In future, we just specify what we want to solve

Candidate program

Specification Success

Final program

Failure

Feedback
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What this Seminar is About

* QOverview on code generation
— Learning, discussing, and presenting state of the art deep-
learning technologies for code generation
— Read and summarize 2-3 papers and become an expertin a
subfield
— Listen to other talks to get a good overview of the field

e Soft skills
— Extract the crucial information and convey it to the others
— Learn how to present complex scientific work




Subfields for Code Generation

e Recurrent neural networks and LSTMs

* Program Synthesis from Natural Language Using Recurrent Neural Networks [Link]
 On End-to-End Program Generation from User Intention by Deep Neural Networks
[Link]

e Recursive neural networks and LSTMs

Improved Semantic Representations From Tree-Structured Long Short-Term
Memory Networks [Link]
A deep tree-based model for software defect prediction [Link]

Hierarchical LSTMs

* Learning To Represent Programs With Graphs [Link]
* Hierarchical Attention Networks for Document Classification [Link]

e Convolutional recurrence
e Convolutional Neural Networks over Tree Structures for Programming Language
Processing [Link]
* Software Defect Prediction via Convolutional Neural Network [Link]



http://victorialin.net/pubs/tellina_tr170510.pdf
https://arxiv.org/abs/1510.07211
https://arxiv.org/abs/1503.00075
https://arxiv.org/abs/1802.00921
https://arxiv.org/abs/1711.00740
https://www.aclweb.org/anthology/N16-1174
http://www.aaai.org/ocs/index.php/AAAI/AAAI16/paper/download/11775/11735
https://jiemingzhu.github.io/pub/jli_qrs2017.pdf

Subfields for Code Generation

* Copy mechanism
* Incorporating Copying Mechanism in Sequence-to-Sequence Learning [Link]
* Joint Copyingand Restricted Generation for Paraphrase [Link]
* Incorporating Copying Mechanismin Image Captioningfor Learning Novel Objects

[Link]
e Attention mechanism

* Neural Machine Translation By Jointly Learning To Align And Translate [Link]
 Attentionls All You Need [Link]
A Neural Attention Model for Abstractive Sentence Summarization [Link]

e Pointer network

* Pointer Networks [Link]
« Code Completionwith Neural Attention and Pointer Networks [Link]
* Learning Python Code Suggestion with a Sparse Pointer Network [Link]



https://arxiv.org/abs/1603.06393
http://www.aaai.org/ocs/index.php/AAAI/AAAI17/paper/download/14527/14185
http://openaccess.thecvf.com/content_cvpr_2017/papers/Yao_Incorporating_Copying_Mechanism_CVPR_2017_paper.pdf
https://arxiv.org/abs/1409.0473
http://papers.nips.cc/paper/7181-attention-is-all-you-need
https://arxiv.org/abs/1509.00685
http://papers.nips.cc/paper/5866-pointer-networks
https://arxiv.org/abs/1711.09573
https://arxiv.org/abs/1611.08307

Subfields for Code Generation

 Variational autoencoder

. Grammar Variational Autoencoder [Link]
e  Auto-EncodingVariational Bayes [Link]

 Neural program synthesis

e  Tree-To-Tree Neural Networks For Program Translation [Link]
. Neural Program Synthesis from Diverse Demonstration Videos [Link]

 Datasets used in the papers
. Has to be covered by all talks/summary



https://arxiv.org/abs/1703.01925
https://arxiv.org/abs/1312.6114
https://arxiv.org/abs/1802.03691
http://proceedings.mlr.press/v80/sun18a.html

Grading

* Presentation: 50% present at the dates
— |s the topic properly motivated?
— |Is the content correct and sufficient?
— |Is the style of the slides appropriate?
— Is the talk engaging and easy to follow?

 Summary report or reference implementation: 50%
— Does the report comprise the content of the papers correctly?
— |Is the report well written and in a good style?
— Is the code correct and properly commented / documented?




