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Project Vision

● Applying Part-Of-Speech (POS) tagging to Software Documentation

● Research how to use NLP (Natural Language Processing) for software 

documentation POS tagging

● Common uses of POS tagging
○ Sentiment analysis - positive/negative reviews

○ Filtering spam messages

○ Language translation



Project Vision

● How is plaintext different from software documentation?
○ Mix of plain English text and code chunks

○ Code does not follow a grammatical pattern

○ Syntax is different - brackets instead of periods

● Why use POS tags on software documentation?
○ Organization - group similar documents

○ Search - find related documents

○ Identification - what type of document are you looking at



Project Requirements

● Functional
○ Given software documentation, a model can be created and relationships 

can be given to the data
● Non-Functional 

○ The final model will have an overall tag accuracy of 90% on software 
documentation data

● Technical 
○ A new or modified tagging system will be used to handle the software 

documentation



Plaintext vs Software Documentation



Conceptual Design Diagram



System Design - Preprocessing

● Tokenization
○ Breaks sentences into words

○ “This is tokenization” → [“This”, “is”, “tokenization”]

● Stop word removal
○ Ex. “the”, “a”, “an”

● Stemming
○ Removes last few characters of a word

○ Less accurate, and less costly

○ [“changing”, “changed”, “change”] → [“chang”, “chang”, “chang”]

● Lemmatization
○ Considers the context of the word

○ More accurate, but more costly

○ [“changing”, “changed”, “change”] → [“change”, “change”, “change”]



System Design - Punctuation

“A cryptocurrency, or crypto is a collection of binary data which is designed to work as a medium of 
exchange wherein individual coin ownership records are stored in a ledger which is a computerized 
database using strong cryptography to secure transaction records, to control the creation of additional 
coins, and to verify the transfer of coin ownership."

https://en.wikipedia.org/wiki/Cryptocurrency

https://en.wikipedia.org/wiki/Cryptocurrency


System Design - Tokenize



System Design - Stopwords



System Design - POS Tagging



System Design - spaCy

● Continuous Bag of Words (CBOW) model accuracy on software documentation
○ CBOW model uses surrounding context to predict the meaning of words



System Design - spaCy 

● Used KMeans clustering  on software documentation
○ Test: Will spaCy cluster words with similar POS tags in the same cluster?

○ Results -



System Design - NLTK

● POSIT Data vs NLTK  POS tagging accuracy
○ With Stop words removed



Design Complexity

● Analyzing POS tags for software documentation
○ Sometimes tagged incorrectly

■ (Ex.) “]” tagged as “=” -> should be consistent

○ How should software documentation be tagged

● Continuous testing needed to ensure results are valid
○ POS tags are consistent with the tools used in order to determine 

which is more accurate.



Project Plan

● Task Decomposition
○ Part 1: Research

■ NLP basics, pre-processing data, 

vectorization strategies, word 

clustering.

■ Learning how they operate.

○ Part 2: Model Building

■ Taking research and applying 

them in real-time code.

■ POS tagging with different tools.

● NLTK, SpaCY.

● Task Decomposition cont.
○ Part 3: Model Testing & 

Evaluation

■ Comparison of different 

NLP models.

■ Accuracy checks, analysis 

of POS tags on data, 

manual review.

● Risk & Mitigation Plan
○ Ensure code operates correctly 

○ Apply same processing 

techniques when comparing 

models.



Alternative Approach

● Neural Networks
○ Recurrent Neural Networks (RNN)

■ Can be easily trained on paired data (POS tag, word)

■ Not many examples with software text

■ Extremely large datasets

■ Very strong ability to detect unusual patterns



Conclusion

● Progress:
○ Analysis of POS tagging toolkits for software documentation and now 

have a great understanding of how accurate they are in regards to 

software documentation

○ Experimentation with techniques we think can greatly improve model 

accuracy

● Next steps:
○ Use our research and experimentation to develop/train an accurate POS 

tagging system

○ Constantly cross examine the difference in accuracy  between current 

POS tagging systems and our own


