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CURRENT SITUATION 
- OUR WORK
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GENERAL PROCESS FOR DATA ANALYSIS
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AUTOCODE PROJECT
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METADATA DRIVEN APPROACH
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l Exact match (rule-based system)
l Fuzzy match

l Smart match



- MODULES
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METADATA DRIVEN APPROACH



ü Future trend

ü Document orientated process

ü Standard input and output

ü Table data, general data manipulation
- SAS/R Tidyverse

WHY NLP (NATURAL LANGUAGE PROCESSING) ? 



• Strategic Planning Assumptions
By 2020, augmented analytics — a paradigm that includes natural language query and narration, augmented 
data preparation, automated advanced analytics and visual-based data discovery capabilities — will be a 
dominant driver of new purchases of business intelligence, analytics and data science and machine learning 
platforms and of embedded analytics.

…

By 2020, natural-language generation and artificial intelligence will be a standard feature of 90% of modern 
business intelligence platforms.

By 2020, 50% of analytical queries will be generated via search, natural-language processing or voice, or will be 
automatically generated.

…
From <https://www.gartner.com/doc/reprints?id=1-3TXXSLV&ct=170221&st=sb> 

• Satya Nadella, CEO of Microsoft, said artificial intelligence will be crucial for the coming age in which speaking 
and texting will be “the new U.I.” for software.

From https://blogs.wsj.com/digits/2015/11/13/microsofts-satya-nadella-for-one-welcomes-our-new-ai-overlords/

Future Trend

WHY NLP ? 



Source: PhUSE 2017 Paper SI02 Clinical Metadata – Metadata Management with a CDISC Mindset

Documents/Data/Codes

Analysis algorithm 
specification documents 
are ready before coding 
(SOP)

WHY NLP ? 



Standard input and output

https://www.cdisc.org

WHY NLP ? 

Documents/Data/Codes



Source: SAS® Studio 3.71 with SAS® 9.4 and SAS® Viya® Programming Documentation/ SAS® Studio 3.71: Task Reference Guide

SAS
One data structure: Table 
Two data types: Char/Num
Implicit Loop in data step

Common Data manipulation Set:       -
Proc/DataStep
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Table
Sort
Subset/Split/Combine
Set/Merge/Join
Summary

Record(Row)
Select
NewRecord

Variable(Column)
Select
NewVar/NewValue

Transpose

WHY NLP ? 

Documents/Data/Codes

https://documentation.sas.com/?activeCdc=webeditorcdc&cdcId=sasstudiocdc&cdcVersion=3.71&docsetId=webeditorref&docsetTarget=p0g4gxq9q4b9won1ntls80du69c2.htm&locale=en&docsetVersion=3.71


Data transformation

� �(�(	�� relevant variables
� )���(�� out unnecessary observations
� -����(� �new variables, or change existing ones
� �����
(� �in an easy-to-digest format
� 
�������� �groups the data according to some variable
� ��--����(� �aggregates values in each group 

using a given function (�� , -(��� , etc.)

reshape data

combine data sets

R ��
��(��(

Source: https://jjrsvp.slack.com/ Channel: #tidyverse

13

WHY NLP ? 

Documents/Data/Codes



NLP (NATURAL LANGUAGE PROCESSING)
- Map human language to Code
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http://www.antlr.org/

https://cloud.google.com/natural-language/

Word, Phrase, Sentence, Paragraph

Variable, Function, Data Step, PROC, Macro, Program

http://www.antlr.org/
https://cloud.google.com/natural-language/


ADaM Planning Sheet
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Code

NLP (NATURAL LANGUAGE PROCESSING)
- Map human language to Code
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Woodblock printing Movable type

More Reusable Patterns
– meaningful pieces

flexible components to reproduce the elements of a document

NLP - Unsupervised vs. Supervised

Similar sentence to similar code

vs.



NLP - Unsupervised approach
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• Fuzzy String Matching

• Word Embedding

• Word Mover's Distance(WMD)

• Sentence Embedding

- Similar sentence to similar code
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Fuzzy String Matching

Unsupervised approach

https://www.neudesic.com/blog/fuzzywuzzy-using-python/
https://github.com/seatgeek/fuzzywuzzy

https://www.neudesic.com/blog/fuzzywuzzy-using-python/
https://github.com/seatgeek/fuzzywuzzy
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Word Embedding

https://spacy.io/usage/vectors-similarity

Unsupervised approach

https://spacy.io/usage/vectors-similarity
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Word Mover's Distance(WMD)
Unsupervised approach



Sentence Embedding

Universal Sentence Encoder - Google Colab

Unsupervised approach

https://colab.research.google.com/github/tensorflow/hub/blob/master/examples/colab/semantic_similarity_with_tf_hub_universal_encoder.ipynb


NLP - Unsupervised approach
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Find similar sentence, copy & tweak correspondent codes

Tweak the code if needed!
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MORE REUSABLE PATTERNS – meaningful pieces



MORE REUSABLE PATTERNS – meaningful pieces



PATTERN ALGORITHMS
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Complex algorithm decomposed into pattern algorithms



NLP - Supervised approach 
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1) Split algorithm texts into pieces 
- NLP tools (NLTK and spaCy) with manually reviews
- Train model to auto split



NLP - Supervised approach
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2)  Parse codes and decompose to smaller building blocks 
- ANTLR 



NLP - Supervised approach
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3) Map algorithm text pieces to code pieces 
- training data

4) Train an RNN model
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Conclusion

• Data

• Standard

• Technology

Key Success Factors
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backup
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NLP - NATURAL LANGUAGE PROCESSING
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MODULES 
- 1. PDE (PowerDataExplorer)
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MODULES 
- 2. PME (PowerMacroExplorer)
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Demo

37



38

Antlr: Complex SAS codes with datasteps, macro calls and procs can be structuralized into XML and converted into database. 

parse data steps + procs + macros

MODULES 
- 2. PME (PowerMacroExplorer)


