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Research questions

• RQ1: What topics are covered by cryptography-related

questions asked on Stack Overflow?

• RQ2: Which topics are the most popular among

cryptography-related questions?

• RQ3: Which crypthography-related topics are the most

difficult to answer?
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Procedure

1. Gather data from Stack Overflow

2. Generate topics with LDA

3. Calculate metrics for RQ2 and RQ3

3



1. Gather data from Stack Overflow
2. Generate topics with LDA
3. Calculate metrics for RQ2 and RQ3

I. Download posts with tag «cryptography» (as CSV) from

https://data.stackexchange.com/

II. Tag analysis to get tags related to «cryptography»

III. Download a separate CSV for each related tag
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1. Gather data from Stack Overflow
2. Generate topics with LDA
3. Calculate metrics for RQ2 and RQ3

I. Download posts with tag «cryptography» (as CSV) from

https://data.stackexchange.com/

II. Tag analysis to get tags related to «cryptography»

III. Download a separate CSV for each related tag
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II. Tag analysis to get tags related to
«cryptography»

• 𝑯𝟏 𝑜𝑓 𝑡𝑎𝑔 "x" =
#𝑝𝑜𝑠𝑡𝑠 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑖𝑛𝑔 "𝑥" 𝐴𝑁𝐷 "𝑐𝑟𝑦𝑝𝑡𝑜𝑔𝑟𝑎𝑝ℎ𝑦"

#𝑝𝑜𝑠𝑡𝑠 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑖𝑛𝑔 "𝑥"

• Example: H1 of «stream-cipher»

• 11’130 posts with “cryptography”

• 29 posts with “stream-cipher”

• 11 posts with both

H1(s.c.)= 
11

29
= 0.379310
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II. Tag analysis to get tags related to
«cryptography»

• 𝑯𝟐 𝑜𝑓 𝑡𝑎𝑔 "x" =
#𝑝𝑜𝑠𝑡𝑠 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑖𝑛𝑔 "𝑥" 𝐴𝑁𝐷 "𝑐𝑟𝑦𝑝𝑡𝑜𝑔𝑟𝑎𝑝ℎ𝑦"

#𝑝𝑜𝑠𝑡𝑠 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑖𝑛𝑔 "𝑐𝑟𝑦𝑝𝑡𝑜𝑔𝑟𝑎𝑝ℎ𝑦"

• Example: H2 of «stream-cipher»

• 11’130 posts with “cryptography”

• 29 posts with “stream-cipher”

• 11 posts with both

H2(s.c.)= 
11

11′130
= 0.0009883
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II. Tag analysis to get tags related to
«cryptography»
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1. Gather data from Stack Overflow
2. Generate topics with LDA
3. Calculate metrics for RQ2 and RQ3

I. Download posts with tag «cryptography» (as CSV) from

https://data.stackexchange.com/

II. Tag analysis to get tags related to «cryptography»

III. Download for each related tag a separate CSV
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1. Gather data from Stack Overflow

2. Generate topics with LDA
3. Calculate metrics for RQ2 and RQ3

Demo
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1. Gather data from Stack Overflow

2. Generate topics with LDA
3. Calculate metrics for RQ2 and RQ3

Optimizing LDA

• With GridSearch

• «Number of topics»

• «learning_decay»: Controls learning rate

• «doc_topic_prior»: alpha

• «topic_word_prior»: beta

• By hand with pyLDAvis

11



1. Gather data from StackOverflow

2. Generate topics with LDA
3. Calculate metrics for RQ2 and RQ3

Results:

Topic 1:

hash password md5 use salt valu user sha1 function store

Topic 2:

encrypt string decrypt code use key array byte tri

Topic 3:

certif key use openssl file public privat server sign
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(password, hash)

(encrypt, decrypt)

(certificate, openssl)



1. Gather data from Stack Overflow
2. Generate topics with LDA

3. Calculate metrics for RQ2 and RQ3

RQ2: Find most popular topics

Average view-count

Average number of comments

Average number of «marked as favorite»

Average score of the question
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1. Gather data from Stack Overflow
2. Generate topics with LDA

3. Calculate metrics for RQ2 and RQ3

RQ2: Find most popular topics

Average view-count

Average number of comments

Average number of «marked as favorite»

Average score of the question
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1. Gather data from Stack Overflow
2. Generate topics with LDA

3. Calculate metrics for RQ2 and RQ3

Results for RQ2:
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1. Gather data from Stack Overflow
2. Generate topics with LDA

3. Calculate metrics for RQ2 and RQ3

RQ3: Find most difficult topics

The smaller the more difficult The bigger the more difficult
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1. Gather data from Stack Overflow
2. Generate topics with LDA

3. Calculate metrics for RQ2 and RQ3

RQ3: Find most difficult topics

The smaller the more difficult The bigger the more difficult
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Summary
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