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*  TODO
*/

public void log(String s) {
System.out.println(s);

}

Do developers discuss code comments?
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Developers use various discussion sources
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Challenges
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Makar: A tool for Multi-source Studies
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Features

Extract data from different sources

Support mapping and processing the data
Explore and perform ad-hoc searches

Extending the dataset easily



Makar Architecture
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Demo

Do the comment
related questions contain
code snippets?

Do developers ask questions
about comments?
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Case Study
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Case Study

Import adapters: Stack overflow, CSV, Apache mailing list

Preprocess the data:

Transformation extract_code strip_html string_replace remove_stopwords word_stemming
- ) . ) . - Question | Body - Question | Body - Question | Body
LIS Question | Body Question | Body - Question | Title - Question | Title - Question | Title

Export adapters: CSV adapters



Features: Import

| ®8 0 () macthubimakar X | & Query Stack Overflow - Stack X | @ Usage of /searchjexcerpts (G

pid:26)] Job Transformatio
rmation: :WordStemmingTrans:
with_indifferent_access"=>f
worker_1 | E, [2020-11-20
pid:26)] Job Transformatio
rmation: :WordStemmingTransf
with_indifferent_access"=>¢
t' for nil:NilClass
worker_1 | E, [2020-11-20
pid:26)] Job Transformatig
rmation: :WordStemmingTransf
with_indifferent_access"=>¢
worker_1 | I, [2020-11-2Q
pid:26)] 1 jobs processed
worker_1 | I, [2020-11-2Q
pid:18)] Starting job work
worker_1 I I, [2020-11-20@
pid:24)] Starting job work
web_1 => Booting Pum
=> Rails 5.2.3
=> Run ‘rails
(1] Puma starg
[1] * Version
[1] * Min thre
[1] * Environm
[1] * Process
[1] * Preloadi
[1] * Listenin
[1] Use Ctrl-C
[1] - Worker @
[1] - Worker 1

€« C O localhost:300

Makar Data Manager

New Schema

Name "

“has o",

Body_stripp

*type": ‘string” ),
" b

", *multiple”: true },

4 SO-comments-

A complete demo is available at Youtube
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https://youtu.be/Yqj1b4Bv-58

Features: Search

| ® 80 () macthubimakar X | & QueryStack Overflow - Stack X | & Usage of /searchjexcerpts (G

pid:26)] Job Transformatio
rmation: :WordStemmingTransfl
with_indifferent_access"=>¢
worker_1 | E, [2020-11-20Q
pid:26)] Job Transformatio
rmation: :WordStemmingTransf
with_indifferent_access"=>¢
t' for nil:NilClass
worker_1 | E, [2020-11-20
pid:26)] Job Transformatig
rmation: :WordStemmingTransf
with_indifferent_access"=>¢
worker_1 | I, [2020-11-2Q
pid:26)] 1 jobs processed
worker_1 | I, [2020-11-2Q
pid:18)] Starting job work
worker_1 | I, [2020-11-20Q
pid:24)] Starting job worK
web_1 => Booting Pum
web_1 => Rails 5.2.3
web_1 => Run “rails
W [1] Puma start
web_1 [1] * Version
web_1 [1] * Min thre
web_1 [1] * Environm
web_1 [1] * Process‘
web_1 k) Preloadq
web_1 [1] * Listenin
neb_1 [1] Use Ctrl-€
[1] - Worker ‘
[1] - Worker 1

€« C @ localhost:3

Makar Data Manager

Data Records

Schema

SO Questions and Answers by Tag

Collection
Advanced Search
Matches all v conditions
Attribute v Predicate
Id
Schema
Add Cont Deactivated  jon Group
Created at
Updated at
Add Condit L
Id
Name
Save Query Value type Fllter Name
Data
Value hash
Created at
Updated at
Index
Data

Collection *

m—

1] Schema

837 SO Questions and Answers by Tag

4 SO-comments-

containg v Vake

Data

Remove

Remove

{:1d=>17636764, ‘CreationDate=>"2013-07-14", :ViewCount=>2234, :Title=>"Get all comments on a post by
an array of users”, :Title_cleaned=>nil, :Body=>"<p>I'm trying to get all the comments from a post by an array of
users.</p>\n\n<p>This is what I'd like to be able to do:</p>\n\n<pre><code>Suser_ids = array(10, 22,41,
80)\n$post_id = 57:\n\n$args = ar..", ;Tags=>"<wordpress> <comments>", :code=>nil, }has_code=>nil
‘Body_stripped=>nil, :Body_stopwords=>nil, :Body_stemmed=>nil, :Body_stemmed_no_punctuation=>nil,

A complete demo is available at Youtube

Highest Voted 'block-commen X | @ Makar Data Manager

-
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https://youtu.be/Yqj1b4Bv-58

Features: Collection

| ®0 9 () macthubmaiar X | & Query Stack Overfiow - Stack X | g Usage of /searchjexcerpts [Gf X Highest Voted 'block-commen X | @ Makar Data Manager X @ Makar Data Manager x 4+

€ =2 C O localhost

O/records?utf8=v &q%5Bschema_id_eq D=18g%5Bcollections_id_eq

%5Bg%5D%580%5

)%5

45D 681. A w* @ @ O U ©

and&q%58g

pid:26)] Job Transformatio
rmation: :WordStemmingTrans
with_indifferent_access"=>f SO Questionsand Answers by Tag )
worker_1 | E, [2020-11-20

Makar Data Manager ? Records P Schemas - & Import £ Tra

pid:26)] Job Transformatig Colleain

rmation: :WordStemmingTransf N
with_indifferent_access"=>¢

t' for nil:NilClass Advanced Search

worker_1 | E, [2020-11-20Q
pid:26)] Job Transformatig Matches

all v conditions Remove

rmation: :WOrdStemmingTransﬁ
with_indifferent_access"=>¢
worker_1 | I, [2020-11-2@ Attribute  Name v Predicate  contains v Vale'  Title Remove
pid:26)] 1 jobs processed
worker_1 | I, [2020-11-20
pid:18)] Starting job work
worker_1 | 1, [2020-11-2@ Attribute Data v Predicate contains v Vake'  comment Remove
pid:24)] Starting job wor .
web_1 => Booting Pum

=> Rails 5.2.3 AddCondition  Add Condition Group
web_1 => Run “rails |

(1] Puma starf 44 conditionGroup

1 [1] * Version|
(1] * Min thre Save Query Filter Name

[1] * Environm
web_1 [1] * Process Al guestions with comment in title v L
il Pv‘elor.:d"t1
web_1 [1] * Listenin
web_1 [1] Use cm-j m
web_1 [1] - Worker .
1 [1] - Worker 1 Coflection

Add to collection Remove from collection

ID  Schema Data
SO [:1d=>244777, :CreationDate=>"2008-10-28", :ViewCount=>2476219, :Title=>"Can comments be used in JSONZ", :Title_cleaned=>nil,
Questions  :Body=>"<p>Can | use comments inside a JSON file? If 50, how?</p>\n", :Tags=>"<json> <comments>", :code=>nil, has_code=>nil,

1 and Body_stripped=>nil, :Body_stopwords=>nil, :Body_stemmed=>nil, :Body_stemmed_no_punctuation=>nil, :Tags_cleaned=>nil Q n
Answers  Tags list=>[) :Answer=>"<p>No.</p>\n<p>The JSON is data only, and if you include a comment, then it will be data too.</p>\n<p>You
by Tag could have a designated data element called <code>&quot;_commentéguot:</code> (or something) )

4 SO-comments- 2 showall X

A complete demo is available at Youtube =


https://youtu.be/Yqj1b4Bv-58

Features: Transform

pid:26)] Job Transformat
rmation: :WordStemmingTrans
with_indifferent_occess"->é

Makar Data Manager

| @00 (O macthubjmakar X | & Query Stack Overfiow - Stack X | & Usage of fsearchjexcerpts [GI X Highest Voted 'block-commer X

<« C O localhost:3000/collections/1

c ining intitle Export

worker_1 | E, [2020-11-2@ Collection Questi
pid:26)] Job Transformatig
rmation: :WordStemmingTransf  Description

t' for nil:NilClass

worker_1 | E, [2020-11-2@ Auto-Filter
pid:26)] Job Transformati
rmation: :WordStemmingTransf

with_indifferent_access"=>¢
worker_1 | I, [2020-11-2Q

worker_1 I I, [2020-11-2
pid:18)] Starting job work
worker_1 | I, [2020-11-23
pid:24)] Starting job wor
web_1 => Booting Pum

1 => Rails 5.2.3 so

ID  Schema

web_1 => Run ‘railsl " 3:“““
web_1 [1] Puma start o
[ * VersionJ by Tag
(1] * Min thre
[1] * Enviro 0
[1] * Process Questions
3 2 and
| [1] * Preload w
[1] * Listeni by Tag
[1] Use Ctrl-
[1] - Worker
| [1] - Worker 1 0
Questions
3 and
Answers
by Tag
SO
Questions
4 and
Answers
by Tag

4  SO-comments-

Attributes *

5 N : » |
with_indifferent_access"=> Contains all the questions with comment in their title

Export format *

json

oz 1 s pocesss () IR IR I

Data

[:1d=>244777, CreationDate=>*2008-10-28", :ViewCount=>2476219, :Title=>"Can comments be used in JSON", Title_cleaned=>nil,
‘Body=>"<p>Can | use comments inside 2 JSON file? If 5o, how?</p>\n’, Tags=>"<json><comments>", code=>nil, thas_code=>nil,
Body_stripped=>nil, :Body_stopwords=>nil, :Body_stemmeds=>nil, :Body_stemmed_no_punctuation=>nil, :Tags_cleaned=>nil,
Tags_list=>[} :Answer=>"<p>No.</p>\n<p>The JSON is data only, and if you include a comment, then it will be data too.</p>\n<p>You
could have a designated data element called <code>&quot; &quot;</code> or something) 7}

[:1d=>2757396, :CreationDate=>"2010-05-03", :ViewCount=> 1811043, :Title= >"How do | comment out a block of tags in XML?",
Title_cleaned=>nil, :Body=>"<p>How do | comment out a block of tags in XML?</p>\n\n<p>1.e. How can | comment out
<code>&ltstaticTextagt:</code> and everything inside it, in the code below?</p>\n\n<pre> <code> &ltdetail&gti\n .7, -Tags=>"<xml>
<comments>", :code=>nil, has_coede=>nil, :Body_stripped=>nil, :Body_stopwords=>nil, :Body_stemmed=>nil,
:Body_stemmed_no_punctuation=>nil, :Tags_cleaned=>nil, :Tags_list=>[], :Answer=>"<p>You can use that style of comment acress
multiple lines {which exists also in HTML) </p>\n\n<pre><code>&lt:detailégt:\n &lt:band height=\"200"&gt:\n &lt;!-\n Hello\n 1am a
multi-lin.."}

[:1d=>7696924, :CreationDate=>*2011-10-08", :ViewCount=>1638659, :Titles >"Is there a way to create multiline comments in
Python?, :Title_cleaned=>nil, :Body=>"<p>| have recently started studying <a
href=\"http/fen.wikipedia.org/wiki/Python_%28programming_language%29\" rel=\"noreferrer\">Python</a>, but | couldn't find how to
implement multi-line comments. M..", :Tags=>"<python: ", code=>nil, :has_code=>nil,
:Body_stripped=>nil, :Body_stopwords=>nil, :Body_stemmed=>nil, ;Body_stemmed_no_punctuation=>nil, :Tags_cleaned=>nil,
:Tags_Nist=>[). :Answer=>"<p>You can use triple-quoted strings, When they're not a docstring (the first thing in a class/function/module),
they are ignored.</p>\n\n<pr de>""\nThis is i A\n<feodes </pre>..7)

[:1d=>11269338, CreationDate=>"2012-06-29", :ViewCount=>1303504, :Title=>"How to \'comment-out\" (3dd comment) in a
batch/emd?", Title_cleaned=>nil, :Body=>"<p>| have a batch file that runs several python scripts that do table modifications.
</p>\n\n<ol>\n<li><p>l want to have users comment out the 1-2 python scripts that they don't want to run, rather t..", Tags=>"<batch-
file><cmd ions>", :code=>nil, :has_code=>nil, :Body_stripped=>ni, :Body_stopwords=>nil,
‘Body_stemmed=>nil, :Body_stemmed_no_punctuation=>nil, :Tags_cleaneds>nil, :Tags list«>[], :Answer=>"<p>The <code>rem«/code>
command s Indeed for comments. It doesn't inherently update anyone after runaing the script. Some script authors might use it that

localhost: 3000/collections/\record1 Instead of <code>echo</code>, though...”]

A complete demo is available at Youtube
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https://youtu.be/Yqj1b4Bv-58

Tool Comparison

Tool
Octoparse

Knime
Rapidminer
ELKI
Keel
WEKA
TrifactaWrangler
Boa
OpenRefine
Makar

Extract Process
Extension ’
Limited
Limited

Manage

Limited
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Future work

Extension of data source adapters
Building a Ul of the study pipeline
Development of analysis and visualisation components

Facilitation of more multi-source studies
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Makar: A Framework for Multi-source
Studies Based on Unstructured Data

Hosted on Github
https://qgithub.com/maethub/makar

Demo at YouTube
https://youtu.be/Yqj1b4Bv-58

Replication Package at Zenodo
https://doi.org/10.5281/zen0do0.4434822

b
Contact us u [ )

https://twitter.com/poojaruhal http://scg.unibe.ch/staff/Pooja-Rani
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