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1 Motivation

In order to improve our NLP skills, we are going to complete simple natural language analysis. The
topic of choice should be close to our hearts so we stay engaged throughout the project. In addition,
the source data should be freely accessible, so it is easy to work with. And so, our analysis will focus on
the natural language complexity used by developers of various programming languages who contribute
to open-source platforms (such as GitHub).

We hypothesize that language with a lower barrier of entry (such as Python) will exhibit a lower nat-
ural language complexity than languages that expect a higher level of expertise (such as C). Addition-
ally, we are aware of different demographics of programming languages thus expect scientific/research
focused languages (such as Julia) programmers will naturally use a more complex natural language to
express ideas/problems.

In the end the following set of programming languages was chosen:

1. Python

2. C

3. JavaScript

4. Golang

We believe this subset will represent a wide range of kinds of programmers: Python used by
beginners/scientific community, C used by low level developers, JavaScript used by everyone, and
Golang used by modern system’s programmers. Thus they have a different target demographic so
we believe it should show some noticeable differences. Another reason this subset was chosen is the
availability of resources: these language are quite popular therefore much data is present for it in
GitHub (discussed in greater detail in section 3.2).

2 Functionalities

After scrapping the data, we are planning to perform following operations in order to give us a more
complete insight

1. Basic text analysis – this includes average length of sentences, average length of words, most
common word occurring etc. We are expecting developers of more complex programming lan-
guages to use more sophisticated language in the reported issues, this includes less grammar
mistakes, longer sentences and words.

2. Frequency of passive sentences – in order to identify passive sentences we will use Part Of Speech
tagging (POS). In English, a passive sentence can be defined by the place of the verb in the
sentence and the form of this verb. We suspect the data to have high frequency of passive
sentences, as it describes development issues.

3. Flesh-Kincaid Grade Level – Flesch-Kincaid grade is an objective numerical description of how
hard a passage is to read in the English language. The final score indicates the US education
grade level, thus higher score means a more advanced usage of the language. By evaluating
the grade level, we can determine the whether the text is readable to an average, non-developer
person.
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4. Flesh readability score – similarly to Flesh-Kincaid Grade Level, the Flesch reading score quan-
tifies the ease of reading of a passage. Higher score indicates that the material is easier to read.
We compute the score as follows:

206.835− 1.015

(
total words

total sentences

)
− 84.6

(
total syllables
total words

)
We hope that after obtaining this data, there will be interesting conclusions that there exists

dependency between a developer’s primary programming language and the natural language he or she
uses when describing issues on GitHub.

3 Data sourcing

The linguistic data will be primarily scraped from the GitHub issues, where developers, using natural
language, often describe bugs or feature requests related to some piece of software. And since the code
there is publicly available, it is easy to assign a specific programming language to it.

3.1 Text processing
Every issue will be assigned a complexity/readability score based on industry-standard algorithms and
bucketed into their respective programming language. For example, one could compute Flesch-Kincaid
Grade Level or check the frequency of passive sentences.

3.2 Scraping procedure
Using the official GitHub API we first fetch a list of users which we want to examine. To improve
the quality of issues which we will be later studying, we made an assumption that GitHub users with
more followers in general write issues of higher quality. We intuitively correlate higher followers count
with a greater professionalism and higher activity on the platform. For each programming language a
list of top 1000 (in terms of amount of followers) users with at least 170 followers1 was downloaded.
An additional reason as to why the previously mentioned subset of languages was chosen is that these
(unlike other languages which we had wished to investigate, such as purely scientific programming
languages) do have a 1000 users with a reasonable amount of followers. Only personal accounts where
taken into account, so organizations were filtered out since they represent more than a single person.
A user was considered to be a P language programmer if majority of their repositories are written
in P2. Thus it is important to remember that a single developer could be possibly writing in other
languages as well, or even could be overlapping with other classes we are investigating. It is rare that
a developer knows and uses only a single programming language.

Afterwards, once we have a list of users (in total 4000 users) we proceed to fetching issues written
by them. Top 100 issues created by a given user were downloaded. Only the body of the posted issue
is saved, the thread that follows is ignored. Issues are ranked by the amount of interactions3 that
they have received, thus top 100 issues refer to top 100 most active issues. Here, we make a similar
assumption that more active issues correlate with a higher quality of natural language, for instance an
RFC with naturally generates more traffic.

Finally, the gathered data is saved to a csv file containing the original author, their programming
language, and the body of the issue. Since not every user had 100 issues, the final amount of scaped

1170 followers was chosen as the cutoff because it was the argmax such that all four programming languages have at
least 1000 users each

2Quoting the GitHub documentation: "language:javascript users [...] with a majority of their repositories written
in JavaScript."

3An interaction consists of either a comment or a reaction
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was 233,686 (where the upper bound is 400,000 if every user had 100 issues). We believe this is a very
comfortable amount and even if after cleaning we will lose 50%, this still will be enough.

3.2.1 Technical details

Scraper was written in the Rust programming language using the octocrab library which wraps the
official GitHub API. For all requests GitHub’s search API was used, which has an unfortunate limit
of 30 requests per minute. In each search call 100 items can be retrieved thus the whole scraping
procedure spends 400000

100·30 = 133.(3) minutes on waiting for the limit rate alone. The scraper can be
found in section 6.

3.3 Cleaning up the data
The previously scraped raw data contains a lot of noise, thus it has to be cleaned up. GitHub issues
use markdown a text format which is a super-set of HTML, it allows for simple text formatting. Them
being in a standardized format means we are able to parse them and work on their AST. For each
body of an issue the following steps are taken:

1. Parse into markdown AST

2. Recursively walk the tree and skip tokens that are of non-interest (block code, inline code, links,
images, etc.)

3. Serialize the AST back to a visual rendered string form without the skipped tokens

After these steps we are left with a much cleaner string representation of an GitHub issue. However,
some additional steps have to be taken with the markdown cleaning due to limitation of the parsing
markdown library and due to GitHub-specific features. Namely the following things were removed:
hashtags (on GitHub they reference a different issue/pull request), unclosed code blocks, HTML com-
ments (often appear in GitHub as issue templates), and inline URLs. Lastly we remove repetitive
whitespace.

Now that we have clean utf-8 encoded text, we proceed to classify the content to its natural
language. Since we are only interested in issues written in English we have to discard all issues written
in a different natural language (for example chinese which was a common appearance). To do that a
pre-trained model for Meta’s fasttext NLP library. Given a string it classifies the natural language
in which the text was written in. From there we filter in only those that were classified as english.
Finally, if the cleanup content is not empty we save this entry into a new csv file.

Unfortunately, as we expected the final corpus is not perfect. Because of the human factor, we
cannot guarantee that we removed all of the noise. For instance, someone could’ve written some code
without wrapping it into code blocks or an inline code span. Thus we expect to still see some unwanted
text in to final corpus. The dataset is unfortunately too large for us to manually clean it up. However
we hope to be affected by these issues much less after choosing top users which should provide a higher
quality of issues with regards to formatting. As seen on Fig. 1 (in order of appearance) code blocks
are removed, inline code is removed, non-english is discarded, and markdown formatting is removed
to extract just the visual text.

3.3.1 Technical details

The data cleaner was written in Python using the previously mentioned library fasttext, standard
dataframe tool pandas, and a markdown parser mistletoe. This process is much faster as it operates
on local data. The data cleaner can be found in section 6.
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Figure 1: A sample example before (left) and after (right) cleaning of a csv file of the scraped issues.

3.4 Final corpus
After cleaning we were left with 190643 instances, which means 18.4% of instances were discarded. This
is a very comfortable amount of data to make some analysis and draw some meaningful conclusions.
On the other hand, the final corpus is as much as 67.2% smaller (77MB vs. 235MB text csv) than
the raw one, which shows that there was a lot of noise present and was successfully removed. But as
mentioned before, there are still some false negatives left which we were able to identify when skimming
the final corpus, thus it must be kept in mind during further analysis.

4 Results

Throughout the analysis we operated on three types of data:

1. Text – String, "Raw" cleaned up text from the previous scraping+cleaning steps

2. Tokenized text – List of strings, Text but tokenized to individual tokens

3. Normalized text – List of strings, Tokenized text but normalized. That is, made lowercase,
removed punctuation, removed stopwords.

4.1 Basic text analysis
1. Average text length

This graph presents average length (in terms of words) of an issue description. We can observe
that this value is similar for every analyzed class. Here C has the smallest average of 76 words,
and Go has the largest with 81.5 words.
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2. Average lexical diversity of a single issue

This value is the average lexical diversity of a single issue. This value is obtained by dividing
the cardinality of the set of all normalized words by the total number of words in a single issue.
The value is then averaged for each class. We can observe no meaningful differences.

3. Total lexical diversity

This value is the lexical diversity of all issues among the language. It is obtained by dividing
the cardinality of the set of normalized words by the total number among all words in all issues
per class. Here the situation is different, C shows an almost 1.5% greater lexical diversity than
Javascript and Golang. This could be due to the fact that C discussions often involve mentions
of more cryptic library names, compiler flags, syscalls, etc. On the other hand, in the Golang
and Javascript ecosystem things are often named using the natural language and thus blending
in more uniformly into English which then do not increase the lexical diversity.
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4. Average word length

This is the average word length for every language. We can observe that this value is similar
among all classes. C and Golang show a higher average, but the difference is too small to have
any statistical significance. The average of slightly above 4 aligns with the english average of 4.7
[1].

5. Fraction of words over some longer length

Here is the fraction of words over {8, 9, 10, 11} characters long used in all issue descriptions among
all languages. For the tested lengths, Javascript shows a lower percentage of longer words than
other classes. C and Go equally exert a higher frequency of longer words compared to other
classes.
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4.2 Frequency distributions
In this section, we present the frequency distribution of tokens in the text. We can see the most
common words used, as well as the cumulative value of this words.

1. Python

In Python, the most common words are would, like, code, use and using. Given over 2 900 000
tokens in the text, top 20 words make up to 37% of the whole data.

2. C

In C language, the most common words used are would, file, like, use and code. We can see that,
given over 2 600 000 tokens in the text, top 20 words made up to 34% of the total text.
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3. JavaScript

In JavaScript, the most common words are would, like, use, using, could. Given 3 700 000 tokens
in the whole text, top 20 words make up to over 40% of the whole data.

4. Golang

In Go, most common words are would, like, go, use, using. Given over 4 500 000 tokens, the top
20 make up to 40% of the whole text.
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We can observe that among all languages, issue comments contain variations of words would and
use. We considered adding more stop words, but new common words kept surfacing which put us back
to where we started. The most informative feature is that the word "file" appears much less often in
issues posted by Javascript developers in contrast to it being mentioned very often by C developers.
This reflects the nature of the programming languages where C code manipulates files very often while
Javascript being constrained to the browser does not have direct access to files.

Another interesting word which was investigated closely is the common appearance of go in issues
posted by golang developers. Displaying the concordance of the word go within issues from the Golang
class revealed something interesting,

Displaying 25 of 11503 matches:
nning tests works running tests godep go test failes find easy way send health
ders happy work think right direction go currently supported dns provider goog
s menu opened file press debug panels go version download etcd go mod shows er
debug panels go version download etcd go mod shows error package becomed inter
internal etcd use package vendor use go module imported etcd error thrown ope

o failed valid threw together running go mac needs repl getstreamstohost port
t many cases gjson makes use standard go package functions carefully uses help
usage also important measures compare go web frameworks add prometheus monitor
kqueue syscalls rather using standard go net package works similar manner libu
goal project create server framework go performs par redis haproxy packet han

ling hope use foundation future proxy go bunch stuff support write rpcx servic
ally macbook pro ghz intel core using go commands currently nearby command sup
rocess see hi nice work porting gjson go rust creator maintainer noticed chose
n use program relied mac uuid upgrade go cause big problem config get watch re
url routers dynamic load need compile go file like revel format like last beeg
ibrary may vendor tag release removed go build fail reproduce expected behavio
uild fail reproduce expected behavior go build success screenshots applicable
chbase admin ui gotests makes writing go tests easy golang commandline tool ge
ies test files automatically imported go go tool managing go source code usage
test files automatically imported go go tool managing go source code usage co

atically imported go go tool managing go source code usage commands gor new do
kage found relative path think things go much better project may become like p
ch better project may become like pre go version go version serving peak load
roject may become like pre go version go version serving peak load system crea
roject super convenience user develop go project bee sample download run sampl
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namely many of them are referring to the Golang CLI tool for compiling, linting, testing, etc. code.
To confirm our suspicion all bigrams containing go as the first token were examined. We noted how
many times the second word in these bigrams is a Golang CLI subcommand.

Figure 2: Examined bigrams starting with go and ending with a golang CLI subcommand. Also total
occurrences are shown with the orange line.

One can see (Fig. 2) that Go demonstrates a noticeable difference, which explains the often usage
of the word go by golang developers. Additionally, golang has a language keyword go which runs a
function concurrently. This function is at the core of Golang, and is very likely to be discussed often
by its developers.

It is interesting to see that even though the usage of the word go by C developers is much rarer
than by Golang developers, a big chunk of the occurrences (20%) are in the context of a Golang CLI
subcommand. To verify that the concordance of the word go in the C class was checked. Mentions of
gccgo and cgo can be noticed. These are respectively the GNU Golang compiler and the C interface
for Golang programs. It would seem, that C developers are also Golang developers thus the increase
use of the word go in the context of the CLI tool.

4.3 Frequency of passive sentences
Here POS tagging was used to classify sentences as passive or not. As expected, the frequency of passive
sentences is high for all languages (in comparison to 10% in most books), as it describes specific bugs
in the code. One can see that C programmers use passive sentences the most, achieving almost 40%
of total passive sentences.
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4.4 Flesch readability score
In our case, C and Go developers show a lower score than Python and Javascript. However all classes
would be still classified in the 60-70 range, described as Plain English. Easily understood by 13- to
15-year-old students [2]. This score takes into account number of syllables per word and sentence
length, which, as established earlier, was not high in most cases.

4.5 Flesch-Kincaid grade level
In this case, all languages scored below 9. Similarly to the reading score, both C and Go issues rank
higher therefore are deemed to be harder to understand.

4.6 Sentiment analysis
Using NLTK’s pretrained sentiment analyzer called VADER, each issue is assigned the compound
sentiment intensity (in range [−1; 1] where -1 represents the negative polarity, and +1 the positive
one).
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C and Go issues exhibit a more negative sentiment. Since these languages are much more lower
level compared to the other two, then we can expected them to be more frustrating which in turn
causes the anger to be transferred onto GitHub issues. Additionally, C issues show the smallest total
mean for the sentiment intensity, making it on average the most negative class of the four.

4.7 Wordcloud
For eye-candy purposes a wordcloud is constructed for each class with redacted common stopwords.

Figure 3: Wordclouds of all issues concatenated per class masked by the class language logo

No meaningful conclusions can be drawn from this. The only thing that caught our eye is the large
error word in the golang wordcloud. Possibly attributed to error being a first-party type in Golang4.

4https://pkg.go.dev/errors
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5 Conclusions

As presented, gathered results were unfortunately underwhelming. In many cases classes showed very
little variance. We believe that our aggressive normalization could negatively affect the final results.
For example, we chose most popular Github users which possibly do not represent the real demographic
for each class and only show the most advanced programmers. Often more advanced programmers are
fluent in multiple programming languages which violates our isolation of classes. This was observed
during word frequency distribution analysis where C programmers were also Golang programmers. In
retrospection, we could have chosen a more representative group by for example choosing random users
regardless of their popularity. We, however, feared to do so due to expected lower quality of posted
issues. A different data source could be used too, perhaps dedicated programming language forums
which should contain much more isolated data.

On the other hand, we do believe the shown results do point at some small, but existing difference.
C and Go classes often scored as "more complex" in many different measured statistics. One could
exploit these differences and build a feature map from them to then train a classifier.

Given the presented information, we conclude that differences in natural language complexity used
by developers of different programming languages are too small to be statistically significant, but we
do encourage a similar study to be performed on a much more controlled set of data.

6 Attachments

1. – Scraper source code

2. – Data cleaner source code

3. – Analysis notebook and assets
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../scraper/README.md

# NLP language complexity scraper

A GitHub API scraper written in Rust for the NLP language complexity project.

Pre-scraped data can be found here (3th of May 2022): https://drive.google.com/uc?export=download&id=1BrTQHTMAvPC54rGmWMs0e_ATTgRD1NFz 233,686 instances (71MB gzipped, 235MB unpacked)

## Procedure

1. Get top 1000 users for each of the studied programming language
2. Get top 100 issues created by each user
3. Save issue content to csv

### Details

4 languages are studied,

- Python
- C
- Javascript
- Golang

due to their somewhat different target demographic.

Due to GitHub rate limiting, authentication is required using a github access token (provided through the env var `GITHUB_TOKEN`) which increases the amount of requests that can be done. Additionally, the search API has a reduced amount of requests allowed (namely 30 per minute) which forces the scraper to pause for a minute every time the limit was reached. This results in a very slow process: whole procedure takes around 3 hours (given a strong and stable internet connection). 134 minutes alone is spent on just waiting.

#### Ad 1

In a single request 100 users can be fetched, thus fetching all 4,000 users costs 40 requests (more than the rate limit allows).

> top 1000 users

Ranked by the amount of followers, gives a high level filter for quality of issues. All users have at least 170 followers. Only personal accounts are considered, organizations are filtered out.

> for each of the studied programming language

As assigned by the GitHub search API using the `language:` filter. [Quoting the search API reference](https://docs.github.com/en/search-github/searching-on-github/searching-users#search-by-repository-language): _"majority of their repositories [are] written in LANGUAGE"_

#### Ad 2

In a single request 100 issues of a single user can be fetched, thus fetching (up to) 400,000 issues costs 4,000 requests.

> top 100 issues

Ranked by the amount of interactions. Only the body of the posted issue is saved, the thread that follows is not.

#### Ad 3

Streamed directly to `.csv.gz` files.







../scraper/Cargo.lock

# This file is automatically @generated by Cargo.
# It is not intended for manual editing.
version = 3

[[package]]
name = "addr2line"
version = "0.17.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "b9ecd88a8c8378ca913a680cd98f0f13ac67383d35993f86c90a70e3f137816b"
dependencies = [
 "gimli",
]

[[package]]
name = "adler"
version = "1.0.2"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "f26201604c87b1e01bd3d98f8d5d9a8fcbb815e8cedb41ffccbeb4bf593a35fe"

[[package]]
name = "arc-swap"
version = "1.5.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "c5d78ce20460b82d3fa150275ed9d55e21064fc7951177baacf86a145c4a4b1f"

[[package]]
name = "async-trait"
version = "0.1.53"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "ed6aa3524a2dfcf9fe180c51eae2b58738348d819517ceadf95789c51fff7600"
dependencies = [
 "proc-macro2",
 "quote",
 "syn",
]

[[package]]
name = "autocfg"
version = "1.1.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "d468802bab17cbc0cc575e9b053f41e72aa36bfa6b7f55e3529ffa43161b97fa"

[[package]]
name = "backtrace"
version = "0.3.65"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "11a17d453482a265fd5f8479f2a3f405566e6ca627837aaddb85af8b1ab8ef61"
dependencies = [
 "addr2line",
 "cc",
 "cfg-if",
 "libc",
 "miniz_oxide",
 "object",
 "rustc-demangle",
]

[[package]]
name = "base64"
version = "0.13.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "904dfeac50f3cdaba28fc6f57fdcddb75f49ed61346676a78c4ffe55877802fd"

[[package]]
name = "bitflags"
version = "1.3.2"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "bef38d45163c2f1dde094a7dfd33ccf595c92905c8f8f4fdc18d06fb1037718a"

[[package]]
name = "bstr"
version = "0.2.17"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "ba3569f383e8f1598449f1a423e72e99569137b47740b1da11ef19af3d5c3223"
dependencies = [
 "lazy_static",
 "memchr",
 "regex-automata",
 "serde",
]

[[package]]
name = "bumpalo"
version = "3.9.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "a4a45a46ab1f2412e53d3a0ade76ffad2025804294569aae387231a0cd6e0899"

[[package]]
name = "bytes"
version = "1.1.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "c4872d67bab6358e59559027aa3b9157c53d9358c51423c17554809a8858e0f8"

[[package]]
name = "cc"
version = "1.0.73"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "2fff2a6927b3bb87f9595d67196a70493f627687a71d87a0d692242c33f58c11"

[[package]]
name = "cfg-if"
version = "1.0.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "baf1de4339761588bc0619e3cbc0120ee582ebb74b53b4efbf79117bd2da40fd"

[[package]]
name = "chrono"
version = "0.4.19"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "670ad68c9088c2a963aaa298cb369688cf3f9465ce5e2d4ca10e6e0098a1ce73"
dependencies = [
 "libc",
 "num-integer",
 "num-traits",
 "serde",
 "time 0.1.44",
 "winapi",
]

[[package]]
name = "core-foundation"
version = "0.9.3"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "194a7a9e6de53fa55116934067c844d9d749312f75c6f6d0980e8c252f8c2146"
dependencies = [
 "core-foundation-sys",
 "libc",
]

[[package]]
name = "core-foundation-sys"
version = "0.8.3"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "5827cebf4670468b8772dd191856768aedcb1b0278a04f989f7766351917b9dc"

[[package]]
name = "crc32fast"
version = "1.3.2"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "b540bd8bc810d3885c6ea91e2018302f68baba2129ab3e88f32389ee9370880d"
dependencies = [
 "cfg-if",
]

[[package]]
name = "csv"
version = "1.1.6"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "22813a6dc45b335f9bade10bf7271dc477e81113e89eb251a0bc2a8a81c536e1"
dependencies = [
 "bstr",
 "csv-core",
 "itoa 0.4.8",
 "ryu",
 "serde",
]

[[package]]
name = "csv-core"
version = "0.1.10"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "2b2466559f260f48ad25fe6317b3c8dac77b5bdb5763ac7d9d6103530663bc90"
dependencies = [
 "memchr",
]

[[package]]
name = "doc-comment"
version = "0.3.3"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "fea41bba32d969b513997752735605054bc0dfa92b4c56bf1189f2e174be7a10"

[[package]]
name = "encoding_rs"
version = "0.8.31"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "9852635589dc9f9ea1b6fe9f05b50ef208c85c834a562f0c6abb1c475736ec2b"
dependencies = [
 "cfg-if",
]

[[package]]
name = "fastrand"
version = "1.7.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "c3fcf0cee53519c866c09b5de1f6c56ff9d647101f81c1964fa632e148896cdf"
dependencies = [
 "instant",
]

[[package]]
name = "flate2"
version = "1.0.23"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "b39522e96686d38f4bc984b9198e3a0613264abaebaff2c5c918bfa6b6da09af"
dependencies = [
 "cfg-if",
 "crc32fast",
 "libc",
 "miniz_oxide",
]

[[package]]
name = "fnv"
version = "1.0.7"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "3f9eec918d3f24069decb9af1554cad7c880e2da24a9afd88aca000531ab82c1"

[[package]]
name = "foreign-types"
version = "0.3.2"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "f6f339eb8adc052cd2ca78910fda869aefa38d22d5cb648e6485e4d3fc06f3b1"
dependencies = [
 "foreign-types-shared",
]

[[package]]
name = "foreign-types-shared"
version = "0.1.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "00b0228411908ca8685dba7fc2cdd70ec9990a6e753e89b6ac91a84c40fbaf4b"

[[package]]
name = "form_urlencoded"
version = "1.0.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "5fc25a87fa4fd2094bffb06925852034d90a17f0d1e05197d4956d3555752191"
dependencies = [
 "matches",
 "percent-encoding",
]

[[package]]
name = "futures"
version = "0.3.21"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "f73fe65f54d1e12b726f517d3e2135ca3125a437b6d998caf1962961f7172d9e"
dependencies = [
 "futures-channel",
 "futures-core",
 "futures-executor",
 "futures-io",
 "futures-sink",
 "futures-task",
 "futures-util",
]

[[package]]
name = "futures-channel"
version = "0.3.21"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "c3083ce4b914124575708913bca19bfe887522d6e2e6d0952943f5eac4a74010"
dependencies = [
 "futures-core",
 "futures-sink",
]

[[package]]
name = "futures-core"
version = "0.3.21"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "0c09fd04b7e4073ac7156a9539b57a484a8ea920f79c7c675d05d289ab6110d3"

[[package]]
name = "futures-executor"
version = "0.3.21"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "9420b90cfa29e327d0429f19be13e7ddb68fa1cccb09d65e5706b8c7a749b8a6"
dependencies = [
 "futures-core",
 "futures-task",
 "futures-util",
]

[[package]]
name = "futures-io"
version = "0.3.21"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "fc4045962a5a5e935ee2fdedaa4e08284547402885ab326734432bed5d12966b"

[[package]]
name = "futures-macro"
version = "0.3.21"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "33c1e13800337f4d4d7a316bf45a567dbcb6ffe087f16424852d97e97a91f512"
dependencies = [
 "proc-macro2",
 "quote",
 "syn",
]

[[package]]
name = "futures-sink"
version = "0.3.21"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "21163e139fa306126e6eedaf49ecdb4588f939600f0b1e770f4205ee4b7fa868"

[[package]]
name = "futures-task"
version = "0.3.21"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "57c66a976bf5909d801bbef33416c41372779507e7a6b3a5e25e4749c58f776a"

[[package]]
name = "futures-util"
version = "0.3.21"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "d8b7abd5d659d9b90c8cba917f6ec750a74e2dc23902ef9cd4cc8c8b22e6036a"
dependencies = [
 "futures-channel",
 "futures-core",
 "futures-io",
 "futures-macro",
 "futures-sink",
 "futures-task",
 "memchr",
 "pin-project-lite",
 "pin-utils",
 "slab",
]

[[package]]
name = "getrandom"
version = "0.2.6"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "9be70c98951c83b8d2f8f60d7065fa6d5146873094452a1008da8c2f1e4205ad"
dependencies = [
 "cfg-if",
 "libc",
 "wasi 0.10.0+wasi-snapshot-preview1",
]

[[package]]
name = "gimli"
version = "0.26.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "78cc372d058dcf6d5ecd98510e7fbc9e5aec4d21de70f65fea8fecebcd881bd4"

[[package]]
name = "h2"
version = "0.3.13"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "37a82c6d637fc9515a4694bbf1cb2457b79d81ce52b3108bdeea58b07dd34a57"
dependencies = [
 "bytes",
 "fnv",
 "futures-core",
 "futures-sink",
 "futures-util",
 "http",
 "indexmap",
 "slab",
 "tokio",
 "tokio-util",
 "tracing",
]

[[package]]
name = "hashbrown"
version = "0.11.2"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "ab5ef0d4909ef3724cc8cce6ccc8572c5c817592e9285f5464f8e86f8bd3726e"

[[package]]
name = "heck"
version = "0.3.3"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "6d621efb26863f0e9924c6ac577e8275e5e6b77455db64ffa6c65c904e9e132c"
dependencies = [
 "unicode-segmentation",
]

[[package]]
name = "hermit-abi"
version = "0.1.19"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "62b467343b94ba476dcb2500d242dadbb39557df889310ac77c5d99100aaac33"
dependencies = [
 "libc",
]

[[package]]
name = "http"
version = "0.2.7"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "ff8670570af52249509a86f5e3e18a08c60b177071826898fde8997cf5f6bfbb"
dependencies = [
 "bytes",
 "fnv",
 "itoa 1.0.1",
]

[[package]]
name = "http-body"
version = "0.4.4"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "1ff4f84919677303da5f147645dbea6b1881f368d03ac84e1dc09031ebd7b2c6"
dependencies = [
 "bytes",
 "http",
 "pin-project-lite",
]

[[package]]
name = "httparse"
version = "1.7.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "496ce29bb5a52785b44e0f7ca2847ae0bb839c9bd28f69acac9b99d461c0c04c"

[[package]]
name = "httpdate"
version = "1.0.2"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "c4a1e36c821dbe04574f602848a19f742f4fb3c98d40449f11bcad18d6b17421"

[[package]]
name = "hyper"
version = "0.14.18"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "b26ae0a80afebe130861d90abf98e3814a4f28a4c6ffeb5ab8ebb2be311e0ef2"
dependencies = [
 "bytes",
 "futures-channel",
 "futures-core",
 "futures-util",
 "h2",
 "http",
 "http-body",
 "httparse",
 "httpdate",
 "itoa 1.0.1",
 "pin-project-lite",
 "socket2",
 "tokio",
 "tower-service",
 "tracing",
 "want",
]

[[package]]
name = "hyper-tls"
version = "0.5.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "d6183ddfa99b85da61a140bea0efc93fdf56ceaa041b37d553518030827f9905"
dependencies = [
 "bytes",
 "hyper",
 "native-tls",
 "tokio",
 "tokio-native-tls",
]

[[package]]
name = "hyperx"
version = "1.4.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "5617e92fc2f2501c3e2bc6ce547cad841adba2bae5b921c7e52510beca6d084c"
dependencies = [
 "base64",
 "bytes",
 "http",
 "httpdate",
 "language-tags",
 "mime",
 "percent-encoding",
 "unicase",
]

[[package]]
name = "idna"
version = "0.2.3"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "418a0a6fab821475f634efe3ccc45c013f742efe03d853e8d3355d5cb850ecf8"
dependencies = [
 "matches",
 "unicode-bidi",
 "unicode-normalization",
]

[[package]]
name = "indexmap"
version = "1.8.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "0f647032dfaa1f8b6dc29bd3edb7bbef4861b8b8007ebb118d6db284fd59f6ee"
dependencies = [
 "autocfg",
 "hashbrown",
]

[[package]]
name = "instant"
version = "0.1.12"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "7a5bbe824c507c5da5956355e86a746d82e0e1464f65d862cc5e71da70e94b2c"
dependencies = [
 "cfg-if",
]

[[package]]
name = "ipnet"
version = "2.5.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "879d54834c8c76457ef4293a689b2a8c59b076067ad77b15efafbb05f92a592b"

[[package]]
name = "itoa"
version = "0.4.8"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "b71991ff56294aa922b450139ee08b3bfc70982c6b2c7562771375cf73542dd4"

[[package]]
name = "itoa"
version = "1.0.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "1aab8fc367588b89dcee83ab0fd66b72b50b72fa1904d7095045ace2b0c81c35"

[[package]]
name = "js-sys"
version = "0.3.57"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "671a26f820db17c2a2750743f1dd03bafd15b98c9f30c7c2628c024c05d73397"
dependencies = [
 "wasm-bindgen",
]

[[package]]
name = "jsonwebtoken"
version = "8.1.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "cc9051c17f81bae79440afa041b3a278e1de71bfb96d32454b477fd4703ccb6f"
dependencies = [
 "base64",
 "pem",
 "ring",
 "serde",
 "serde_json",
 "simple_asn1",
]

[[package]]
name = "language-tags"
version = "0.3.2"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "d4345964bb142484797b161f473a503a434de77149dd8c7427788c6e13379388"

[[package]]
name = "lazy_static"
version = "1.4.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "e2abad23fbc42b3700f2f279844dc832adb2b2eb069b2df918f455c4e18cc646"

[[package]]
name = "libc"
version = "0.2.125"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "5916d2ae698f6de9bfb891ad7a8d65c09d232dc58cc4ac433c7da3b2fd84bc2b"

[[package]]
name = "lock_api"
version = "0.4.7"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "327fa5b6a6940e4699ec49a9beae1ea4845c6bab9314e4f84ac68742139d8c53"
dependencies = [
 "autocfg",
 "scopeguard",
]

[[package]]
name = "log"
version = "0.4.16"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "6389c490849ff5bc16be905ae24bc913a9c8892e19b2341dbc175e14c341c2b8"
dependencies = [
 "cfg-if",
]

[[package]]
name = "matches"
version = "0.1.9"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "a3e378b66a060d48947b590737b30a1be76706c8dd7b8ba0f2fe3989c68a853f"

[[package]]
name = "memchr"
version = "2.5.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "2dffe52ecf27772e601905b7522cb4ef790d2cc203488bbd0e2fe85fcb74566d"

[[package]]
name = "mime"
version = "0.3.16"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "2a60c7ce501c71e03a9c9c0d35b861413ae925bd979cc7a4e30d060069aaac8d"

[[package]]
name = "miniz_oxide"
version = "0.5.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "d2b29bd4bc3f33391105ebee3589c19197c4271e3e5a9ec9bfe8127eeff8f082"
dependencies = [
 "adler",
]

[[package]]
name = "mio"
version = "0.8.2"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "52da4364ffb0e4fe33a9841a98a3f3014fb964045ce4f7a45a398243c8d6b0c9"
dependencies = [
 "libc",
 "log",
 "miow",
 "ntapi",
 "wasi 0.11.0+wasi-snapshot-preview1",
 "winapi",
]

[[package]]
name = "miow"
version = "0.3.7"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "b9f1c5b025cda876f66ef43a113f91ebc9f4ccef34843000e0adf6ebbab84e21"
dependencies = [
 "winapi",
]

[[package]]
name = "native-tls"
version = "0.2.10"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "fd7e2f3618557f980e0b17e8856252eee3c97fa12c54dff0ca290fb6266ca4a9"
dependencies = [
 "lazy_static",
 "libc",
 "log",
 "openssl",
 "openssl-probe",
 "openssl-sys",
 "schannel",
 "security-framework",
 "security-framework-sys",
 "tempfile",
]

[[package]]
name = "ntapi"
version = "0.3.7"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "c28774a7fd2fbb4f0babd8237ce554b73af68021b5f695a3cebd6c59bac0980f"
dependencies = [
 "winapi",
]

[[package]]
name = "num-bigint"
version = "0.4.3"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "f93ab6289c7b344a8a9f60f88d80aa20032336fe78da341afc91c8a2341fc75f"
dependencies = [
 "autocfg",
 "num-integer",
 "num-traits",
]

[[package]]
name = "num-integer"
version = "0.1.45"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "225d3389fb3509a24c93f5c29eb6bde2586b98d9f016636dff58d7c6f7569cd9"
dependencies = [
 "autocfg",
 "num-traits",
]

[[package]]
name = "num-traits"
version = "0.2.14"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "9a64b1ec5cda2586e284722486d802acf1f7dbdc623e2bfc57e65ca1cd099290"
dependencies = [
 "autocfg",
]

[[package]]
name = "num_cpus"
version = "1.13.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "19e64526ebdee182341572e50e9ad03965aa510cd94427a4549448f285e957a1"
dependencies = [
 "hermit-abi",
 "libc",
]

[[package]]
name = "num_threads"
version = "0.1.5"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "aba1801fb138d8e85e11d0fc70baf4fe1cdfffda7c6cd34a854905df588e5ed0"
dependencies = [
 "libc",
]

[[package]]
name = "object"
version = "0.28.3"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "40bec70ba014595f99f7aa110b84331ffe1ee9aece7fe6f387cc7e3ecda4d456"
dependencies = [
 "memchr",
]

[[package]]
name = "octocrab"
version = "0.16.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "8d3731cf8af31e9df81c7f529d3907f8a01c6ffea0cb8a989a637f66a9201a23"
dependencies = [
 "arc-swap",
 "async-trait",
 "base64",
 "bytes",
 "chrono",
 "hyperx",
 "jsonwebtoken",
 "once_cell",
 "reqwest",
 "secrecy",
 "serde",
 "serde_json",
 "serde_path_to_error",
 "snafu",
 "url",
]

[[package]]
name = "once_cell"
version = "1.10.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "87f3e037eac156d1775da914196f0f37741a274155e34a0b7e427c35d2a2ecb9"

[[package]]
name = "openssl"
version = "0.10.38"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "0c7ae222234c30df141154f159066c5093ff73b63204dcda7121eb082fc56a95"
dependencies = [
 "bitflags",
 "cfg-if",
 "foreign-types",
 "libc",
 "once_cell",
 "openssl-sys",
]

[[package]]
name = "openssl-probe"
version = "0.1.5"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "ff011a302c396a5197692431fc1948019154afc178baf7d8e37367442a4601cf"

[[package]]
name = "openssl-sys"
version = "0.9.72"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "7e46109c383602735fa0a2e48dd2b7c892b048e1bf69e5c3b1d804b7d9c203cb"
dependencies = [
 "autocfg",
 "cc",
 "libc",
 "pkg-config",
 "vcpkg",
]

[[package]]
name = "parking_lot"
version = "0.12.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "87f5ec2493a61ac0506c0f4199f99070cbe83857b0337006a30f3e6719b8ef58"
dependencies = [
 "lock_api",
 "parking_lot_core",
]

[[package]]
name = "parking_lot_core"
version = "0.9.3"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "09a279cbf25cb0757810394fbc1e359949b59e348145c643a939a525692e6929"
dependencies = [
 "cfg-if",
 "libc",
 "redox_syscall",
 "smallvec",
 "windows-sys",
]

[[package]]
name = "pem"
version = "1.0.2"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "e9a3b09a20e374558580a4914d3b7d89bd61b954a5a5e1dcbea98753addb1947"
dependencies = [
 "base64",
]

[[package]]
name = "percent-encoding"
version = "2.1.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "d4fd5641d01c8f18a23da7b6fe29298ff4b55afcccdf78973b24cf3175fee32e"

[[package]]
name = "pin-project-lite"
version = "0.2.9"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "e0a7ae3ac2f1173085d398531c705756c94a4c56843785df85a60c1a0afac116"

[[package]]
name = "pin-utils"
version = "0.1.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "8b870d8c151b6f2fb93e84a13146138f05d02ed11c7e7c54f8826aaaf7c9f184"

[[package]]
name = "pkg-config"
version = "0.3.25"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "1df8c4ec4b0627e53bdf214615ad287367e482558cf84b109250b37464dc03ae"

[[package]]
name = "proc-macro2"
version = "1.0.37"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "ec757218438d5fda206afc041538b2f6d889286160d649a86a24d37e1235afd1"
dependencies = [
 "unicode-xid",
]

[[package]]
name = "quickcheck"
version = "1.0.3"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "588f6378e4dd99458b60ec275b4477add41ce4fa9f64dcba6f15adccb19b50d6"
dependencies = [
 "rand",
]

[[package]]
name = "quote"
version = "1.0.18"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "a1feb54ed693b93a84e14094943b84b7c4eae204c512b7ccb95ab0c66d278ad1"
dependencies = [
 "proc-macro2",
]

[[package]]
name = "rand"
version = "0.8.5"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "34af8d1a0e25924bc5b7c43c079c942339d8f0a8b57c39049bef581b46327404"
dependencies = [
 "rand_core",
]

[[package]]
name = "rand_core"
version = "0.6.3"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "d34f1408f55294453790c48b2f1ebbb1c5b4b7563eb1f418bcfcfdbb06ebb4e7"
dependencies = [
 "getrandom",
]

[[package]]
name = "redox_syscall"
version = "0.2.13"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "62f25bc4c7e55e0b0b7a1d43fb893f4fa1361d0abe38b9ce4f323c2adfe6ef42"
dependencies = [
 "bitflags",
]

[[package]]
name = "regex-automata"
version = "0.1.10"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "6c230d73fb8d8c1b9c0b3135c5142a8acee3a0558fb8db5cf1cb65f8d7862132"

[[package]]
name = "remove_dir_all"
version = "0.5.3"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "3acd125665422973a33ac9d3dd2df85edad0f4ae9b00dafb1a05e43a9f5ef8e7"
dependencies = [
 "winapi",
]

[[package]]
name = "reqwest"
version = "0.11.10"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "46a1f7aa4f35e5e8b4160449f51afc758f0ce6454315a9fa7d0d113e958c41eb"
dependencies = [
 "base64",
 "bytes",
 "encoding_rs",
 "futures-core",
 "futures-util",
 "h2",
 "http",
 "http-body",
 "hyper",
 "hyper-tls",
 "ipnet",
 "js-sys",
 "lazy_static",
 "log",
 "mime",
 "native-tls",
 "percent-encoding",
 "pin-project-lite",
 "serde",
 "serde_json",
 "serde_urlencoded",
 "tokio",
 "tokio-native-tls",
 "url",
 "wasm-bindgen",
 "wasm-bindgen-futures",
 "web-sys",
 "winreg",
]

[[package]]
name = "ring"
version = "0.16.20"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "3053cf52e236a3ed746dfc745aa9cacf1b791d846bdaf412f60a8d7d6e17c8fc"
dependencies = [
 "cc",
 "libc",
 "once_cell",
 "spin",
 "untrusted",
 "web-sys",
 "winapi",
]

[[package]]
name = "rustc-demangle"
version = "0.1.21"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "7ef03e0a2b150c7a90d01faf6254c9c48a41e95fb2a8c2ac1c6f0d2b9aefc342"

[[package]]
name = "ryu"
version = "1.0.9"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "73b4b750c782965c211b42f022f59af1fbceabdd026623714f104152f1ec149f"

[[package]]
name = "schannel"
version = "0.1.19"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "8f05ba609c234e60bee0d547fe94a4c7e9da733d1c962cf6e59efa4cd9c8bc75"
dependencies = [
 "lazy_static",
 "winapi",
]

[[package]]
name = "scopeguard"
version = "1.1.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "d29ab0c6d3fc0ee92fe66e2d99f700eab17a8d57d1c1d3b748380fb20baa78cd"

[[package]]
name = "scraper"
version = "0.1.0"
dependencies = [
 "async-trait",
 "csv",
 "flate2",
 "futures",
 "octocrab",
 "serde",
 "tokio",
]

[[package]]
name = "secrecy"
version = "0.8.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "9bd1c54ea06cfd2f6b63219704de0b9b4f72dcc2b8fdef820be6cd799780e91e"
dependencies = [
 "zeroize",
]

[[package]]
name = "security-framework"
version = "2.6.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "2dc14f172faf8a0194a3aded622712b0de276821addc574fa54fc0a1167e10dc"
dependencies = [
 "bitflags",
 "core-foundation",
 "core-foundation-sys",
 "libc",
 "security-framework-sys",
]

[[package]]
name = "security-framework-sys"
version = "2.6.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "0160a13a177a45bfb43ce71c01580998474f556ad854dcbca936dd2841a5c556"
dependencies = [
 "core-foundation-sys",
 "libc",
]

[[package]]
name = "serde"
version = "1.0.137"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "61ea8d54c77f8315140a05f4c7237403bf38b72704d031543aa1d16abbf517d1"
dependencies = [
 "serde_derive",
]

[[package]]
name = "serde_derive"
version = "1.0.137"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "1f26faba0c3959972377d3b2d306ee9f71faee9714294e41bb777f83f88578be"
dependencies = [
 "proc-macro2",
 "quote",
 "syn",
]

[[package]]
name = "serde_json"
version = "1.0.80"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "f972498cf015f7c0746cac89ebe1d6ef10c293b94175a243a2d9442c163d9944"
dependencies = [
 "itoa 1.0.1",
 "ryu",
 "serde",
]

[[package]]
name = "serde_path_to_error"
version = "0.1.7"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "d7868ad3b8196a8a0aea99a8220b124278ee5320a55e4fde97794b6f85b1a377"
dependencies = [
 "serde",
]

[[package]]
name = "serde_urlencoded"
version = "0.7.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "d3491c14715ca2294c4d6a88f15e84739788c1d030eed8c110436aafdaa2f3fd"
dependencies = [
 "form_urlencoded",
 "itoa 1.0.1",
 "ryu",
 "serde",
]

[[package]]
name = "signal-hook-registry"
version = "1.4.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "e51e73328dc4ac0c7ccbda3a494dfa03df1de2f46018127f60c693f2648455b0"
dependencies = [
 "libc",
]

[[package]]
name = "simple_asn1"
version = "0.6.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "4a762b1c38b9b990c694b9c2f8abe3372ce6a9ceaae6bca39cfc46e054f45745"
dependencies = [
 "num-bigint",
 "num-traits",
 "thiserror",
 "time 0.3.9",
]

[[package]]
name = "slab"
version = "0.4.6"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "eb703cfe953bccee95685111adeedb76fabe4e97549a58d16f03ea7b9367bb32"

[[package]]
name = "smallvec"
version = "1.8.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "f2dd574626839106c320a323308629dcb1acfc96e32a8cba364ddc61ac23ee83"

[[package]]
name = "snafu"
version = "0.7.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "2eba135d2c579aa65364522eb78590cdf703176ef71ad4c32b00f58f7afb2df5"
dependencies = [
 "backtrace",
 "doc-comment",
 "snafu-derive",
]

[[package]]
name = "snafu-derive"
version = "0.7.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "7a7fe9b0669ef117c5cabc5549638528f36771f058ff977d7689deb517833a75"
dependencies = [
 "heck",
 "proc-macro2",
 "quote",
 "syn",
]

[[package]]
name = "socket2"
version = "0.4.4"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "66d72b759436ae32898a2af0a14218dbf55efde3feeb170eb623637db85ee1e0"
dependencies = [
 "libc",
 "winapi",
]

[[package]]
name = "spin"
version = "0.5.2"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "6e63cff320ae2c57904679ba7cb63280a3dc4613885beafb148ee7bf9aa9042d"

[[package]]
name = "syn"
version = "1.0.92"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "7ff7c592601f11445996a06f8ad0c27f094a58857c2f89e97974ab9235b92c52"
dependencies = [
 "proc-macro2",
 "quote",
 "unicode-xid",
]

[[package]]
name = "tempfile"
version = "3.3.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "5cdb1ef4eaeeaddc8fbd371e5017057064af0911902ef36b39801f67cc6d79e4"
dependencies = [
 "cfg-if",
 "fastrand",
 "libc",
 "redox_syscall",
 "remove_dir_all",
 "winapi",
]

[[package]]
name = "thiserror"
version = "1.0.31"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "bd829fe32373d27f76265620b5309d0340cb8550f523c1dda251d6298069069a"
dependencies = [
 "thiserror-impl",
]

[[package]]
name = "thiserror-impl"
version = "1.0.31"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "0396bc89e626244658bef819e22d0cc459e795a5ebe878e6ec336d1674a8d79a"
dependencies = [
 "proc-macro2",
 "quote",
 "syn",
]

[[package]]
name = "time"
version = "0.1.44"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "6db9e6914ab8b1ae1c260a4ae7a49b6c5611b40328a735b21862567685e73255"
dependencies = [
 "libc",
 "wasi 0.10.0+wasi-snapshot-preview1",
 "winapi",
]

[[package]]
name = "time"
version = "0.3.9"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "c2702e08a7a860f005826c6815dcac101b19b5eb330c27fe4a5928fec1d20ddd"
dependencies = [
 "itoa 1.0.1",
 "libc",
 "num_threads",
 "quickcheck",
 "time-macros",
]

[[package]]
name = "time-macros"
version = "0.2.4"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "42657b1a6f4d817cda8e7a0ace261fe0cc946cf3a80314390b22cc61ae080792"

[[package]]
name = "tinyvec"
version = "1.6.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "87cc5ceb3875bb20c2890005a4e226a4651264a5c75edb2421b52861a0a0cb50"
dependencies = [
 "tinyvec_macros",
]

[[package]]
name = "tinyvec_macros"
version = "0.1.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "cda74da7e1a664f795bb1f8a87ec406fb89a02522cf6e50620d016add6dbbf5c"

[[package]]
name = "tokio"
version = "1.18.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "0f48b6d60512a392e34dbf7fd456249fd2de3c83669ab642e021903f4015185b"
dependencies = [
 "bytes",
 "libc",
 "memchr",
 "mio",
 "num_cpus",
 "once_cell",
 "parking_lot",
 "pin-project-lite",
 "signal-hook-registry",
 "socket2",
 "tokio-macros",
 "winapi",
]

[[package]]
name = "tokio-macros"
version = "1.7.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "b557f72f448c511a979e2564e55d74e6c4432fc96ff4f6241bc6bded342643b7"
dependencies = [
 "proc-macro2",
 "quote",
 "syn",
]

[[package]]
name = "tokio-native-tls"
version = "0.3.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "f7d995660bd2b7f8c1568414c1126076c13fbb725c40112dc0120b78eb9b717b"
dependencies = [
 "native-tls",
 "tokio",
]

[[package]]
name = "tokio-util"
version = "0.7.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "0edfdeb067411dba2044da6d1cb2df793dd35add7888d73c16e3381ded401764"
dependencies = [
 "bytes",
 "futures-core",
 "futures-sink",
 "pin-project-lite",
 "tokio",
 "tracing",
]

[[package]]
name = "tower-service"
version = "0.3.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "360dfd1d6d30e05fda32ace2c8c70e9c0a9da713275777f5a4dbb8a1893930c6"

[[package]]
name = "tracing"
version = "0.1.34"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "5d0ecdcb44a79f0fe9844f0c4f33a342cbcbb5117de8001e6ba0dc2351327d09"
dependencies = [
 "cfg-if",
 "pin-project-lite",
 "tracing-attributes",
 "tracing-core",
]

[[package]]
name = "tracing-attributes"
version = "0.1.21"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "cc6b8ad3567499f98a1db7a752b07a7c8c7c7c34c332ec00effb2b0027974b7c"
dependencies = [
 "proc-macro2",
 "quote",
 "syn",
]

[[package]]
name = "tracing-core"
version = "0.1.26"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "f54c8ca710e81886d498c2fd3331b56c93aa248d49de2222ad2742247c60072f"
dependencies = [
 "lazy_static",
]

[[package]]
name = "try-lock"
version = "0.2.3"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "59547bce71d9c38b83d9c0e92b6066c4253371f15005def0c30d9657f50c7642"

[[package]]
name = "unicase"
version = "2.6.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "50f37be617794602aabbeee0be4f259dc1778fabe05e2d67ee8f79326d5cb4f6"
dependencies = [
 "version_check",
]

[[package]]
name = "unicode-bidi"
version = "0.3.8"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "099b7128301d285f79ddd55b9a83d5e6b9e97c92e0ea0daebee7263e932de992"

[[package]]
name = "unicode-normalization"
version = "0.1.19"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "d54590932941a9e9266f0832deed84ebe1bf2e4c9e4a3554d393d18f5e854bf9"
dependencies = [
 "tinyvec",
]

[[package]]
name = "unicode-segmentation"
version = "1.9.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "7e8820f5d777f6224dc4be3632222971ac30164d4a258d595640799554ebfd99"

[[package]]
name = "unicode-xid"
version = "0.2.2"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "8ccb82d61f80a663efe1f787a51b16b5a51e3314d6ac365b08639f52387b33f3"

[[package]]
name = "untrusted"
version = "0.7.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "a156c684c91ea7d62626509bce3cb4e1d9ed5c4d978f7b4352658f96a4c26b4a"

[[package]]
name = "url"
version = "2.2.2"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "a507c383b2d33b5fc35d1861e77e6b383d158b2da5e14fe51b83dfedf6fd578c"
dependencies = [
 "form_urlencoded",
 "idna",
 "matches",
 "percent-encoding",
 "serde",
]

[[package]]
name = "vcpkg"
version = "0.2.15"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "accd4ea62f7bb7a82fe23066fb0957d48ef677f6eeb8215f372f52e48bb32426"

[[package]]
name = "version_check"
version = "0.9.4"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "49874b5167b65d7193b8aba1567f5c7d93d001cafc34600cee003eda787e483f"

[[package]]
name = "want"
version = "0.3.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "1ce8a968cb1cd110d136ff8b819a556d6fb6d919363c61534f6860c7eb172ba0"
dependencies = [
 "log",
 "try-lock",
]

[[package]]
name = "wasi"
version = "0.10.0+wasi-snapshot-preview1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "1a143597ca7c7793eff794def352d41792a93c481eb1042423ff7ff72ba2c31f"

[[package]]
name = "wasi"
version = "0.11.0+wasi-snapshot-preview1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "9c8d87e72b64a3b4db28d11ce29237c246188f4f51057d65a7eab63b7987e423"

[[package]]
name = "wasm-bindgen"
version = "0.2.80"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "27370197c907c55e3f1a9fbe26f44e937fe6451368324e009cba39e139dc08ad"
dependencies = [
 "cfg-if",
 "wasm-bindgen-macro",
]

[[package]]
name = "wasm-bindgen-backend"
version = "0.2.80"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "53e04185bfa3a779273da532f5025e33398409573f348985af9a1cbf3774d3f4"
dependencies = [
 "bumpalo",
 "lazy_static",
 "log",
 "proc-macro2",
 "quote",
 "syn",
 "wasm-bindgen-shared",
]

[[package]]
name = "wasm-bindgen-futures"
version = "0.4.30"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "6f741de44b75e14c35df886aff5f1eb73aa114fa5d4d00dcd37b5e01259bf3b2"
dependencies = [
 "cfg-if",
 "js-sys",
 "wasm-bindgen",
 "web-sys",
]

[[package]]
name = "wasm-bindgen-macro"
version = "0.2.80"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "17cae7ff784d7e83a2fe7611cfe766ecf034111b49deb850a3dc7699c08251f5"
dependencies = [
 "quote",
 "wasm-bindgen-macro-support",
]

[[package]]
name = "wasm-bindgen-macro-support"
version = "0.2.80"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "99ec0dc7a4756fffc231aab1b9f2f578d23cd391390ab27f952ae0c9b3ece20b"
dependencies = [
 "proc-macro2",
 "quote",
 "syn",
 "wasm-bindgen-backend",
 "wasm-bindgen-shared",
]

[[package]]
name = "wasm-bindgen-shared"
version = "0.2.80"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "d554b7f530dee5964d9a9468d95c1f8b8acae4f282807e7d27d4b03099a46744"

[[package]]
name = "web-sys"
version = "0.3.57"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "7b17e741662c70c8bd24ac5c5b18de314a2c26c32bf8346ee1e6f53de919c283"
dependencies = [
 "js-sys",
 "wasm-bindgen",
]

[[package]]
name = "winapi"
version = "0.3.9"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "5c839a674fcd7a98952e593242ea400abe93992746761e38641405d28b00f419"
dependencies = [
 "winapi-i686-pc-windows-gnu",
 "winapi-x86_64-pc-windows-gnu",
]

[[package]]
name = "winapi-i686-pc-windows-gnu"
version = "0.4.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "ac3b87c63620426dd9b991e5ce0329eff545bccbbb34f3be09ff6fb6ab51b7b6"

[[package]]
name = "winapi-x86_64-pc-windows-gnu"
version = "0.4.0"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "712e227841d057c1ee1cd2fb22fa7e5a5461ae8e48fa2ca79ec42cfc1931183f"

[[package]]
name = "windows-sys"
version = "0.36.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "ea04155a16a59f9eab786fe12a4a450e75cdb175f9e0d80da1e17db09f55b8d2"
dependencies = [
 "windows_aarch64_msvc",
 "windows_i686_gnu",
 "windows_i686_msvc",
 "windows_x86_64_gnu",
 "windows_x86_64_msvc",
]

[[package]]
name = "windows_aarch64_msvc"
version = "0.36.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "9bb8c3fd39ade2d67e9874ac4f3db21f0d710bee00fe7cab16949ec184eeaa47"

[[package]]
name = "windows_i686_gnu"
version = "0.36.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "180e6ccf01daf4c426b846dfc66db1fc518f074baa793aa7d9b9aaeffad6a3b6"

[[package]]
name = "windows_i686_msvc"
version = "0.36.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "e2e7917148b2812d1eeafaeb22a97e4813dfa60a3f8f78ebe204bcc88f12f024"

[[package]]
name = "windows_x86_64_gnu"
version = "0.36.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "4dcd171b8776c41b97521e5da127a2d86ad280114807d0b2ab1e462bc764d9e1"

[[package]]
name = "windows_x86_64_msvc"
version = "0.36.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "c811ca4a8c853ef420abd8592ba53ddbbac90410fab6903b3e79972a631f7680"

[[package]]
name = "winreg"
version = "0.10.1"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "80d0f4e272c85def139476380b12f9ac60926689dd2e01d4923222f40580869d"
dependencies = [
 "winapi",
]

[[package]]
name = "zeroize"
version = "1.5.5"
source = "registry+https://github.com/rust-lang/crates.io-index"
checksum = "94693807d016b2f2d2e14420eb3bfcca689311ff775dcf113d74ea624b7cdf07"







../scraper/Cargo.toml

[package]
name = "scraper"
version = "0.1.0"
edition = "2021"

[dependencies]
async-trait = "0.1.53"
csv = "1.1.6"
flate2 = "1.0.23"
futures = "0.3.21"
octocrab = "0.16.0"
serde = "1.0.137"
tokio = { version = "1.18.0", features = ["full"] }








../data_cleaner/data_cleaner.py

import csv
import gzip
import re
from multiprocessing import Pool
from pathlib import Path
from typing import Any, Optional, Tuple

import attr
import fasttext
import pandas as pd
from mistletoe import Document
from mistletoe.block_token import BlockToken, CodeFence, Heading, List
from mistletoe.span_token import AutoLink, Image, InlineCode, Link, SpanToken
from tqdm import tqdm

lmodel = fasttext.load_model('./lid.176.bin')

"""
DEBUG mode uses a tiny csv file (tiny.csv) for the purposes of testing.
"""
DEBUG = False
"""
WARN mode prints the raw text message every time an error (missing ''') is found.
In addition, a bonus file is created that contains raw text message that caused the error.
"""
WARN = False

# File name of the scrapped dataset
REGULAR_FILE_NAME = "issues.csv.gz"

# File name of the tiny dataset used in DEBUG mode
DEBUG_FILE_NAME = "tiny.csv"

# Directory where to store generated CSV
OUTPUT_DIR = Path("output")

# These characters will be removed from the text
REMOVE_PATTERN = re.compile(r'('
                            r'#\w\S*|'  # hashtags
                            r'```.*|'  # partial code blocks
                            r'<!-{2,}.*?-{2,}>|'  # comments
                            r'\w+://\S+'  # simple urls
                            r')', flags=re.DOTALL)

# Whitespace replacement must be done AFTER REMOVE_PATTERN is complete
WHITESPACE_PATTERN = re.compile(r'\s+')

# Programming languages with this name are ignored. (For some reason entry 163k-ish has 'language' langauge)
IGNORE_PROGRAMMING_LANGUAGES = {"language"}

# CSV with caught errors will have this name (do not add .csv)
WARN_CSV_NAME = "warns"

# DEBUG and WARN decorative line separator
DEBUG_LINE = "======================"

ONLY_NATURAL_LANGUAGES = {'en'}

# ================= CODE STARTS HERE ====================================================
warnings = 0


@attr.s(slots=True, kw_only=True, auto_attribs=True)
class DataEntry:
    """This class stores processed entries and important data.
    Additionally, it contains a header used in all CSV generated files.
    """
    author: str
    programming_language: str
    natural_language: str
    raw_text: str
    text: str
    text_warning: bool

    @staticmethod
    def csv_header() -> list[str]:
        return ["author", "language", "text"]

    def csv_row(self) -> list[str]:
        return [self.author, self.programming_language, self.text]


def process_markdown(token: SpanToken | BlockToken) -> str:
    # ignore some tokens
    if isinstance(token, (CodeFence, Heading, List, Image, Link, AutoLink, InlineCode)):
        return ''

    if hasattr(token, 'children'):
        return ' '.join(map(process_markdown, token.children))

    if hasattr(token, 'content'):
        return token.content

    return ''


def process_raw_text(raw_text: str) -> Tuple[str, bool]:
    global warnings

    text = process_markdown(Document(raw_text))

    # remove unwanted patterns
    text = re.sub(REMOVE_PATTERN, ' ', text)
    text = re.sub(WHITESPACE_PATTERN, ' ', text)

    text_warning = False

    return text.strip(), text_warning


def detect_natural_language(text: str) -> Optional[str]:
    pred = lmodel.predict([text])[0][0]

    if len(pred) > 0:
        return pred[0].replace('__label__', '')

    return None


def process_entry(args: tuple[Any, dict]) -> Optional[DataEntry]:
    idx = args[0]
    row = args[1]

    author = row["author"]
    programming_language = row["language"]
    raw_text = row["raw_text"]

    if programming_language in IGNORE_PROGRAMMING_LANGUAGES:
        return None

    text, text_warning = process_raw_text(raw_text)

    # if issue has no content we can skip it whole
    if text == "":
        return None

    natural_language = detect_natural_language(text)

    if natural_language not in ONLY_NATURAL_LANGUAGES:
        return None

    return DataEntry(
        author=author,
        programming_language=programming_language,
        natural_language=natural_language,
        raw_text=raw_text,
        text=text,
        text_warning=text_warning
    )


def main():
    global warnings

    filename = DEBUG_FILE_NAME if DEBUG else REGULAR_FILE_NAME
    print(f"[INFO] Reading file {filename}...")
    data = pd.read_csv(
        filename, names=["author", "language", "raw_text"], header=0)
    data = data.fillna("")

    # This dictionary stores processed data
    data_dict: dict[str, list[DataEntry]] = {}

    if WARN:
        data_dict[WARN_CSV_NAME] = []

    # Process each entry and save it to the dict
    with Pool() as pool:
        for entry in tqdm(
                pool.imap_unordered(
                    process_entry, data.iterrows(), chunksize=16),
                desc='[INFO] Processing data segment',
                total=len(data)):
            if not entry:
                continue

            assert isinstance(entry, DataEntry)

            if entry.programming_language in data_dict:
                data_dict[entry.programming_language].append(entry)
            else:
                data_dict[entry.programming_language] = [entry]

            if entry.text_warning:
                data_dict[WARN_CSV_NAME].append(entry)

    print(
        f"\n[INFO] Process finished with {warnings} warnings. Saving outputs to [{OUTPUT_DIR}] directory.")

    # Create output folder
    OUTPUT_DIR.mkdir(parents=True, exist_ok=True)

    # Check whether we want a gzipped file as output
    opener = gzip.open if filename.endswith('.gz') else open

    # Create all CSV files
    with opener(OUTPUT_DIR.joinpath(filename), 'wt') as f:
        writer = csv.writer(f)
        writer.writerow(DataEntry.csv_header())

        for key, vals in data_dict.items():
            for val in vals:
                writer.writerow(val.csv_row())
            print(
                f"[INFO] {key} saved with ({len(vals)}) entries")


if __name__ == "__main__":
    main()







../data_cleaner/Pipfile

[[source]]
url = "https://pypi.org/simple"
verify_ssl = true
name = "data_cleaner"

[packages]
attrs = "*"
mistletoe = "*"
pandas = "*"
tqdm = "*"
fasttext = "*"

[dev-packages]
autopep8 = "*"

[requires]
python_version = "3.10"
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../data_cleaner/.gitignore


# Created by https://www.toptal.com/developers/gitignore/api/pycharm,python,dotenv
# Edit at https://www.toptal.com/developers/gitignore?templates=pycharm,python,dotenv

### dotenv ###
.env
lid.176.bin

### PyCharm ###
# Covers JetBrains IDEs: IntelliJ, RubyMine, PhpStorm, AppCode, PyCharm, CLion, Android Studio, WebStorm and Rider
# Reference: https://intellij-support.jetbrains.com/hc/en-us/articles/206544839

# User-specific stuff
.idea/**/workspace.xml
.idea/**/tasks.xml
.idea/**/usage.statistics.xml
.idea/**/dictionaries
.idea/**/shelf

# AWS User-specific
.idea/**/aws.xml

# Generated files
.idea/**/contentModel.xml

# Sensitive or high-churn files
.idea/**/dataSources/
.idea/**/dataSources.ids
.idea/**/dataSources.local.xml
.idea/**/sqlDataSources.xml
.idea/**/dynamic.xml
.idea/**/uiDesigner.xml
.idea/**/dbnavigator.xml

# Gradle
.idea/**/gradle.xml
.idea/**/libraries

# Gradle and Maven with auto-import
# When using Gradle or Maven with auto-import, you should exclude module files,
# since they will be recreated, and may cause churn.  Uncomment if using
# auto-import.
# .idea/artifacts
# .idea/compiler.xml
# .idea/jarRepositories.xml
# .idea/modules.xml
# .idea/*.iml
# .idea/modules
# *.iml
# *.ipr

# CMake
cmake-build-*/

# Mongo Explorer plugin
.idea/**/mongoSettings.xml

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Cursive Clojure plugin
.idea/replstate.xml

# SonarLint plugin
.idea/sonarlint/

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

# Editor-based Rest Client
.idea/httpRequests

# Android studio 3.1+ serialized cache file
.idea/caches/build_file_checksums.ser

### PyCharm Patch ###
# Comment Reason: https://github.com/joeblau/gitignore.io/issues/186#issuecomment-215987721

# *.iml
# modules.xml
# .idea/misc.xml
# *.ipr

# Sonarlint plugin
# https://plugins.jetbrains.com/plugin/7973-sonarlint
.idea/**/sonarlint/

# SonarQube Plugin
# https://plugins.jetbrains.com/plugin/7238-sonarqube-community-plugin
.idea/**/sonarIssues.xml

# Markdown Navigator plugin
# https://plugins.jetbrains.com/plugin/7896-markdown-navigator-enhanced
.idea/**/markdown-navigator.xml
.idea/**/markdown-navigator-enh.xml
.idea/**/markdown-navigator/

# Cache file creation bug
# See https://youtrack.jetbrains.com/issue/JBR-2257
.idea/$CACHE_FILE$

# CodeStream plugin
# https://plugins.jetbrains.com/plugin/12206-codestream
.idea/codestream.xml

### Python ###
# Byte-compiled / optimized / DLL files
__pycache__/
*.py[cod]
*$py.class

# C extensions
*.so

# Distribution / packaging
.Python
build/
develop-eggs/
dist/
downloads/
eggs/
.eggs/
lib/
lib64/
parts/
sdist/
var/
wheels/
share/python-wheels/
*.egg-info/
.installed.cfg
*.egg
MANIFEST

# PyInstaller
#  Usually these files are written by a python script from a template
#  before PyInstaller builds the exe, so as to inject date/other infos into it.
*.manifest
*.spec

# Installer logs
pip-log.txt
pip-delete-this-directory.txt

# Unit test / coverage reports
htmlcov/
.tox/
.nox/
.coverage
.coverage.*
.cache
nosetests.xml
coverage.xml
*.cover
*.py,cover
.hypothesis/
.pytest_cache/
cover/

# Translations
*.mo
*.pot

# Django stuff:
*.log
local_settings.py
db.sqlite3
db.sqlite3-journal

# Flask stuff:
instance/
.webassets-cache

# Scrapy stuff:
.scrapy

# Sphinx documentation
docs/_build/

# PyBuilder
.pybuilder/
target/

# Jupyter Notebook
.ipynb_checkpoints

# IPython
profile_default/
ipython_config.py

# pyenv
#   For a library or package, you might want to ignore these files since the code is
#   intended to run in multiple environments; otherwise, check them in:
# .python-version

# pipenv
#   According to pypa/pipenv#598, it is recommended to include Pipfile.lock in version control.
#   However, in case of collaboration, if having platform-specific dependencies or dependencies
#   having no cross-platform support, pipenv may install dependencies that don't work, or not
#   install all needed dependencies.
#Pipfile.lock

# poetry
#   Similar to Pipfile.lock, it is generally recommended to include poetry.lock in version control.
#   This is especially recommended for binary packages to ensure reproducibility, and is more
#   commonly ignored for libraries.
#   https://python-poetry.org/docs/basic-usage/#commit-your-poetrylock-file-to-version-control
#poetry.lock

# pdm
#   Similar to Pipfile.lock, it is generally recommended to include pdm.lock in version control.
#pdm.lock
#   pdm stores project-wide configurations in .pdm.toml, but it is recommended to not include it
#   in version control.
#   https://pdm.fming.dev/#use-with-ide
.pdm.toml

# PEP 582; used by e.g. github.com/David-OConnor/pyflow and github.com/pdm-project/pdm
__pypackages__/

# Celery stuff
celerybeat-schedule
celerybeat.pid

# SageMath parsed files
*.sage.py

# Environments
.venv
env/
venv/
ENV/
env.bak/
venv.bak/

# Spyder project settings
.spyderproject
.spyproject

# Rope project settings
.ropeproject

# mkdocs documentation
/site

# mypy
.mypy_cache/
.dmypy.json
dmypy.json

# Pyre type checker
.pyre/

# pytype static type analyzer
.pytype/

# Cython debug symbols
cython_debug/

# PyCharm
#  JetBrains specific template is maintained in a separate JetBrains.gitignore that can
#  be found at https://github.com/github/gitignore/blob/main/Global/JetBrains.gitignore
#  and can be added to the global gitignore or merged into this file.  For a more nuclear
#  option (not recommended) you can uncomment the following to ignore the entire idea folder.
#.idea/

# End of https://www.toptal.com/developers/gitignore/api/pycharm,python,dotenv

issues.csv*
output







../data_cleaner/README.md

# NLP language complexity data cleaner

A data cleaner that removes unnecessary text, such as code blocks, unnecessary signs, etc.

## Installation

Before running, make sure you have [Pipenv](https://pipenv.pypa.io/en/latest/) installed, then install dependencies with

```sh
pipenv install
```

Download the scrapped data, or scrap it using the scrapper

(Pre-scraped data link: [Data Link](https://drive.google.com/uc?export=download&id=1BrTQHTMAvPC54rGmWMs0e_ATTgRD1NFz))

Place the scraped csv file in the main catalog of the data cleaner (same place of this README)

Download the language detection model (https://dl.fbaipublicfiles.com/fasttext/supervised-models/lid.176.bin) and place it in same directory as the scraped csv.

Navigate to this folder in console and execute the script:

```sh
pipenv run python data_cleaner.py
```

## Solution description

Program analyzes the csv file and extracts 4 output files (one for a given language) with cleaned data.

`tiny.csv` is used for debug, it contains a small data sample from the original file.

### Text processing procedure

1. Parse markdown and strip selected tokens _(CodeFence, Heading, List, Image, Link)_.
2. Use regex to remove additional raw text patterns _(hashtags, partial code blocks, urls)_.
3. Remove unnecessary whitespace _(new line, double space, leading, trailing)_.
4. Drop entry if contains non-ASCII characters.
5. Drop entry if `langdetect` determines it to be non-english.







../data_cleaner/tiny.csv

			author_login			language			content


			llSourcell			Python			I get the following error when i attempt to train the network. Any ideas? I'm pretty sure all the dependencies are properly installed since the setup bash script worked. 

```
/Library/Python/2.7/site-packages/tensorflow/python/ops/gradients.py:87: UserWarning: Converting sparse IndexedSlices to a dense Tensor with 163840000 elements. This may consume a large amount of memory.
  "This may consume a large amount of memory." % num_elements)
Created model with fresh parameters.
Traceback (most recent call last):
  File "train.py", line 15, in <module>
    tf.app.run()
  File "/Library/Python/2.7/site-packages/tensorflow/python/platform/default/_app.py", line 30, in run
    sys.exit(main(sys.argv))
  File "train.py", line 12, in main
    train()
  File "/Users/sraval/Desktop/yooo2/tf_seq2seq_chatbot/tf_seq2seq_chatbot/lib/train.py", line 28, in train
    model = create_model(sess, forward_only=False)
  File "/Users/sraval/Desktop/yooo2/tf_seq2seq_chatbot/tf_seq2seq_chatbot/lib/seq2seq_model_utils.py", line 35, in create_model
    session.run(tf.initialize_all_variables())
  File "/Library/Python/2.7/site-packages/tensorflow/python/client/session.py", line 368, in run
    results = self._do_run(target_list, unique_fetch_targets, feed_dict_string)
  File "/Library/Python/2.7/site-packages/tensorflow/python/client/session.py", line 444, in _do_run
    e.code)
```



			Kubuxu			Go			The `main.css` file is missing for me. It changed recently.



			programthink			Python			books 这个项目用来维护俺分享的电子书【清单】。
（仅仅是“清单”，电子书的存储采用“微软网盘”和“BT Sync 网盘”）

如下几种情况，可以使用 GitHub 的 issues 功能，给俺提供反馈。
（issues 相当于简版的论坛，大伙儿可以利用它进行讨论）
- 推荐书
  你想推荐某书加入俺的网盘（如果可能的话，最好能附上“下载链接”）
  为了避免重复发 issues，先确定你要推荐的书【没有】包含在清单中。
- 找书
  你想找某本书（至少要注明“中文书名”或“英文书名”，最好还注明“作者”）
  为了避免重复发 issues，先确定你要找的书【没有】包含在清单中。
- 反馈错误
  你发现电子书清单有误（比如“中文书名、英文书名、作者、简介的链接”存在错误）



			shilangyu			Go			**wow**! I finally got it working, it took _ages_. Maybe because I did not run `cargo +nightly build` beforehand? Anyways, here is my result: [link](https://github.com/tjpalmer/languish).










../data_cleaner/Pipfile.lock

{
    "_meta": {
        "hash": {
            "sha256": "1da2b412585cc9907b2f64bef057332586e7c80dc5db9f54113e5dad7182283b"
        },
        "pipfile-spec": 6,
        "requires": {
            "python_version": "3.10"
        },
        "sources": [
            {
                "name": "data_cleaner",
                "url": "https://pypi.org/simple",
                "verify_ssl": true
            }
        ]
    },
    "default": {
        "attrs": {
            "hashes": [
                "sha256:2d27e3784d7a565d36ab851fe94887c5eccd6a463168875832a1be79c82828b4",
                "sha256:626ba8234211db98e869df76230a137c4c40a12d72445c45d5f5b716f076e2fd"
            ],
            "index": "data_cleaner",
            "version": "==21.4.0"
        },
        "langdetect": {
            "hashes": [
                "sha256:7cbc0746252f19e76f77c0b1690aadf01963be835ef0cd4b56dddf2a8f1dfc2a",
                "sha256:cbc1fef89f8d062739774bd51eda3da3274006b3661d199c2655f6b3f6d605a0"
            ],
            "index": "data_cleaner",
            "version": "==1.0.9"
        },
        "mistletoe": {
            "hashes": [
                "sha256:3c82cbcf01ed0a79944ba7ba2b715e6da633d1eef24812904e9008160a74e93e",
                "sha256:a2e354e653f29bcaf5599d8948512119ac6037e9c2f8ee77f39d55450e7d1a6c"
            ],
            "index": "data_cleaner",
            "version": "==0.8.2"
        },
        "numpy": {
            "hashes": [
                "sha256:07a8c89a04997625236c5ecb7afe35a02af3896c8aa01890a849913a2309c676",
                "sha256:08d9b008d0156c70dc392bb3ab3abb6e7a711383c3247b410b39962263576cd4",
                "sha256:201b4d0552831f7250a08d3b38de0d989d6f6e4658b709a02a73c524ccc6ffce",
                "sha256:2c10a93606e0b4b95c9b04b77dc349b398fdfbda382d2a39ba5a822f669a0123",
                "sha256:3ca688e1b9b95d80250bca34b11a05e389b1420d00e87a0d12dc45f131f704a1",
                "sha256:48a3aecd3b997bf452a2dedb11f4e79bc5bfd21a1d4cc760e703c31d57c84b3e",
                "sha256:568dfd16224abddafb1cbcce2ff14f522abe037268514dd7e42c6776a1c3f8e5",
                "sha256:5bfb1bb598e8229c2d5d48db1860bcf4311337864ea3efdbe1171fb0c5da515d",
                "sha256:639b54cdf6aa4f82fe37ebf70401bbb74b8508fddcf4797f9fe59615b8c5813a",
                "sha256:8251ed96f38b47b4295b1ae51631de7ffa8260b5b087808ef09a39a9d66c97ab",
                "sha256:92bfa69cfbdf7dfc3040978ad09a48091143cffb778ec3b03fa170c494118d75",
                "sha256:97098b95aa4e418529099c26558eeb8486e66bd1e53a6b606d684d0c3616b168",
                "sha256:a3bae1a2ed00e90b3ba5f7bd0a7c7999b55d609e0c54ceb2b076a25e345fa9f4",
                "sha256:c34ea7e9d13a70bf2ab64a2532fe149a9aced424cd05a2c4ba662fd989e3e45f",
                "sha256:dbc7601a3b7472d559dc7b933b18b4b66f9aa7452c120e87dfb33d02008c8a18",
                "sha256:e7927a589df200c5e23c57970bafbd0cd322459aa7b1ff73b7c2e84d6e3eae62",
                "sha256:f8c1f39caad2c896bc0018f699882b345b2a63708008be29b1f355ebf6f933fe",
                "sha256:f950f8845b480cffe522913d35567e29dd381b0dc7e4ce6a4a9f9156417d2430",
                "sha256:fade0d4f4d292b6f39951b6836d7a3c7ef5b2347f3c420cd9820a1d90d794802",
                "sha256:fdf3c08bce27132395d3c3ba1503cac12e17282358cb4bddc25cc46b0aca07aa"
            ],
            "markers": "python_version >= '3.10'",
            "version": "==1.22.3"
        },
        "pandas": {
            "hashes": [
                "sha256:0010771bd9223f7afe5f051eb47c4a49534345dfa144f2f5470b27189a4dd3b5",
                "sha256:061609334a8182ab500a90fe66d46f6f387de62d3a9cb9aa7e62e3146c712167",
                "sha256:09d8be7dd9e1c4c98224c4dfe8abd60d145d934e9fc1f5f411266308ae683e6a",
                "sha256:295872bf1a09758aba199992c3ecde455f01caf32266d50abc1a073e828a7b9d",
                "sha256:3228198333dd13c90b6434ddf61aa6d57deaca98cf7b654f4ad68a2db84f8cfe",
                "sha256:385c52e85aaa8ea6a4c600a9b2821181a51f8be0aee3af6f2dcb41dafc4fc1d0",
                "sha256:51649ef604a945f781105a6d2ecf88db7da0f4868ac5d45c51cb66081c4d9c73",
                "sha256:5586cc95692564b441f4747c47c8a9746792e87b40a4680a2feb7794defb1ce3",
                "sha256:5a206afa84ed20e07603f50d22b5f0db3fb556486d8c2462d8bc364831a4b417",
                "sha256:5b79af3a69e5175c6fa7b4e046b21a646c8b74e92c6581a9d825687d92071b51",
                "sha256:5c54ea4ef3823108cd4ec7fb27ccba4c3a775e0f83e39c5e17f5094cb17748bc",
                "sha256:8c5bf555b6b0075294b73965adaafb39cf71c312e38c5935c93d78f41c19828a",
                "sha256:92bc1fc585f1463ca827b45535957815b7deb218c549b7c18402c322c7549a12",
                "sha256:95c1e422ced0199cf4a34385ff124b69412c4bc912011ce895582bee620dfcaa",
                "sha256:b8134651258bce418cb79c71adeff0a44090c98d955f6953168ba16cc285d9f7",
                "sha256:be67c782c4f1b1f24c2f16a157e12c2693fd510f8df18e3287c77f33d124ed07",
                "sha256:c072c7f06b9242c855ed8021ff970c0e8f8b10b35e2640c657d2a541c5950f59",
                "sha256:d0d4f13e4be7ce89d7057a786023c461dd9370040bdb5efa0a7fe76b556867a0",
                "sha256:df82739e00bb6daf4bba4479a40f38c718b598a84654cbd8bb498fd6b0aa8c16",
                "sha256:f549097993744ff8c41b5e8f2f0d3cbfaabe89b4ae32c8c08ead6cc535b80139",
                "sha256:ff08a14ef21d94cdf18eef7c569d66f2e24e0bc89350bcd7d243dd804e3b5eb2"
            ],
            "index": "data_cleaner",
            "version": "==1.4.2"
        },
        "python-dateutil": {
            "hashes": [
                "sha256:0123cacc1627ae19ddf3c27a5de5bd67ee4586fbdd6440d9748f8abb483d3e86",
                "sha256:961d03dc3453ebbc59dbdea9e4e11c5651520a876d0f4db161e8674aae935da9"
            ],
            "markers": "python_version >= '2.7' and python_version not in '3.0, 3.1, 3.2, 3.3'",
            "version": "==2.8.2"
        },
        "pytz": {
            "hashes": [
                "sha256:1e760e2fe6a8163bc0b3d9a19c4f84342afa0a2affebfaa84b01b978a02ecaa7",
                "sha256:e68985985296d9a66a881eb3193b0906246245294a881e7c8afe623866ac6a5c"
            ],
            "version": "==2022.1"
        },
        "six": {
            "hashes": [
                "sha256:1e61c37477a1626458e36f7b1d82aa5c9b094fa4802892072e49de9c60c4c926",
                "sha256:8abb2f1d86890a2dfb989f9a77cfcfd3e47c2a354b01111771326f8aa26e0254"
            ],
            "markers": "python_version >= '2.7' and python_version not in '3.0, 3.1, 3.2, 3.3'",
            "version": "==1.16.0"
        },
        "tqdm": {
            "hashes": [
                "sha256:40be55d30e200777a307a7585aee69e4eabb46b4ec6a4b4a5f2d9f11e7d5408d",
                "sha256:74a2cdefe14d11442cedf3ba4e21a3b84ff9a2dbdc6cfae2c34addb2a14a5ea6"
            ],
            "index": "data_cleaner",
            "version": "==4.64.0"
        }
    },
    "develop": {
        "autopep8": {
            "hashes": [
                "sha256:44f0932855039d2c15c4510d6df665e4730f2b8582704fa48f9c55bd3e17d979",
                "sha256:ed77137193bbac52d029a52c59bec1b0629b5a186c495f1eb21b126ac466083f"
            ],
            "index": "data_cleaner",
            "version": "==1.6.0"
        },
        "pycodestyle": {
            "hashes": [
                "sha256:720f8b39dde8b293825e7ff02c475f3077124006db4f440dcbc9a20b76548a20",
                "sha256:eddd5847ef438ea1c7870ca7eb78a9d47ce0cdb4851a5523949f2601d0cbbe7f"
            ],
            "markers": "python_version >= '2.7' and python_version not in '3.0, 3.1, 3.2, 3.3, 3.4'",
            "version": "==2.8.0"
        },
        "toml": {
            "hashes": [
                "sha256:806143ae5bfb6a3c6e736a764057db0e6a0e05e338b5630894a5f779cabb4f9b",
                "sha256:b3bda1d108d5dd99f4a20d24d9c348e91c4db7ab1b749200bded2f839ccbe68f"
            ],
            "markers": "python_version >= '2.6' and python_version not in '3.0, 3.1, 3.2, 3.3'",
            "version": "==0.10.2"
        }
    }
}








../analysis/Pipfile

[[source]]
url = "https://pypi.org/simple"
verify_ssl = true
name = "pypi"

[packages]
nltk = "*"
pandas = "*"
numpy = "*"
matplotlib = "*"
requests = "*"
tqdm = "*"
jupyter = "*"
textstat = "*"
wordcloud = "*"
pillow = "*"

[dev-packages]
autopep8 = "*"

[requires]
python_version = "3.10"







../analysis/data_analysis.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "id": "81569ee3",
   "metadata": {},
   "source": [
    "# Natural language analysis\n",
    "\n",
    "First, the previously prepared dataset is downloaded and parsed into a dataframe."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "id": "28ee10d5",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [],
   "source": [
    "import pandas as pd\n",
    "from matplotlib import pyplot as plt\n",
    "import numpy as np\n",
    "from pathlib import Path\n",
    "import os\n",
    "import nltk\n",
    "from nltk import word_tokenize\n",
    "from tqdm.auto import tqdm\n",
    "import shutil\n",
    "\n",
    "dataset_path = Path('issues.csv.gz')\n",
    "\n",
    "# download dataset if not already present\n",
    "if not dataset_path.exists():\n",
    "    import requests\n",
    "\n",
    "    with requests.get('https://vps-cd52fe2c.vps.ovh.net/nlp/issues.csv.gz', stream=True) as r:\n",
    "        content_length = int(r.headers.get(\"Content-Length\"))\n",
    "\n",
    "        with tqdm.wrapattr(r.raw, 'read', total=content_length, desc='Downloading dataset') as raw:\n",
    "            with open(dataset_path, 'wb') as f:\n",
    "                shutil.copyfileobj(raw, f)\n",
    "\n",
    "df = pd.read_csv(dataset_path, keep_default_na=False)\n",
    "LANGUAGES = df['language'].unique()\n"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "c45d32ae",
   "metadata": {},
   "source": [
    "We will be operating on 4 classes defined by the programming language."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "id": "38769663",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "['Python' 'C' 'Javascript' 'Go']\n"
     ]
    },
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>author</th>\n",
       "      <th>language</th>\n",
       "      <th>text</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>69676</th>\n",
       "      <td>kaustubhgupta</td>\n",
       "      <td>C</td>\n",
       "      <td>Write a program to find the longest common sub...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>18031</th>\n",
       "      <td>arendst</td>\n",
       "      <td>Python</td>\n",
       "      <td>The current version of function uses a to repo...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>86067</th>\n",
       "      <td>mafintosh</td>\n",
       "      <td>Javascript</td>\n",
       "      <td>Because of prebuilds are failing in a terrible...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>11256</th>\n",
       "      <td>wkentaro</td>\n",
       "      <td>Python</td>\n",
       "      <td>As feature proposal, with , I'd like to know d...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>36801</th>\n",
       "      <td>dahlia</td>\n",
       "      <td>Python</td>\n",
       "      <td>&lt;del&gt;Currently there is only property, but que...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>86186</th>\n",
       "      <td>TheLarkInn</td>\n",
       "      <td>Javascript</td>\n",
       "      <td>@skipjack So it looks like our voters page got...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>143761</th>\n",
       "      <td>mimoo</td>\n",
       "      <td>Go</td>\n",
       "      <td>It'd be nice if someone could easily use kimch...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>10333</th>\n",
       "      <td>yenchenlin</td>\n",
       "      <td>Python</td>\n",
       "      <td>Hi, I found that is set in but not in . The di...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>74580</th>\n",
       "      <td>GorgonMeducer</td>\n",
       "      <td>C</td>\n",
       "      <td>Currently, the example code calls update_frame...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>178677</th>\n",
       "      <td>bboreham</td>\n",
       "      <td>Go</td>\n",
       "      <td>It appears the Kubernetes DNS server will retu...</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "               author    language  \\\n",
       "69676   kaustubhgupta           C   \n",
       "18031         arendst      Python   \n",
       "86067       mafintosh  Javascript   \n",
       "11256        wkentaro      Python   \n",
       "36801          dahlia      Python   \n",
       "86186      TheLarkInn  Javascript   \n",
       "143761          mimoo          Go   \n",
       "10333      yenchenlin      Python   \n",
       "74580   GorgonMeducer           C   \n",
       "178677       bboreham          Go   \n",
       "\n",
       "                                                     text  \n",
       "69676   Write a program to find the longest common sub...  \n",
       "18031   The current version of function uses a to repo...  \n",
       "86067   Because of prebuilds are failing in a terrible...  \n",
       "11256   As feature proposal, with , I'd like to know d...  \n",
       "36801   <del>Currently there is only property, but que...  \n",
       "86186   @skipjack So it looks like our voters page got...  \n",
       "143761  It'd be nice if someone could easily use kimch...  \n",
       "10333   Hi, I found that is set in but not in . The di...  \n",
       "74580   Currently, the example code calls update_frame...  \n",
       "178677  It appears the Kubernetes DNS server will retu...  "
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "print(LANGUAGES)\n",
    "df.sample(n=10)\n"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "13b2cb44",
   "metadata": {},
   "source": [
    "We begin by tokenizing the normalizing the raw text from issues."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "id": "44e22818",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>author</th>\n",
       "      <th>language</th>\n",
       "      <th>text</th>\n",
       "      <th>tokenized_text</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>llSourcell</td>\n",
       "      <td>Python</td>\n",
       "      <td>I get the following error when i attempt to tr...</td>\n",
       "      <td>[I, get, the, following, error, when, i, attem...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>llSourcell</td>\n",
       "      <td>Python</td>\n",
       "      <td>won't compile. output below bash-3.2# make Mak...</td>\n",
       "      <td>[wo, n't, compile, ., output, below, bash-3.2,...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>llSourcell</td>\n",
       "      <td>Python</td>\n",
       "      <td>I get this error when i attemp to build the co...</td>\n",
       "      <td>[I, get, this, error, when, i, attemp, to, bui...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>llSourcell</td>\n",
       "      <td>Python</td>\n",
       "      <td>i couldn't find an instance on AWS called 'ami...</td>\n",
       "      <td>[i, could, n't, find, an, instance, on, AWS, c...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>llSourcell</td>\n",
       "      <td>Python</td>\n",
       "      <td>Error below. Any ideas? dyn-160-39-195-144:wal...</td>\n",
       "      <td>[Error, below, ., Any, ideas, ?, dyn-160-39-19...</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "       author language                                               text  \\\n",
       "0  llSourcell   Python  I get the following error when i attempt to tr...   \n",
       "1  llSourcell   Python  won't compile. output below bash-3.2# make Mak...   \n",
       "2  llSourcell   Python  I get this error when i attemp to build the co...   \n",
       "3  llSourcell   Python  i couldn't find an instance on AWS called 'ami...   \n",
       "4  llSourcell   Python  Error below. Any ideas? dyn-160-39-195-144:wal...   \n",
       "\n",
       "                                      tokenized_text  \n",
       "0  [I, get, the, following, error, when, i, attem...  \n",
       "1  [wo, n't, compile, ., output, below, bash-3.2,...  \n",
       "2  [I, get, this, error, when, i, attemp, to, bui...  \n",
       "3  [i, could, n't, find, an, instance, on, AWS, c...  \n",
       "4  [Error, below, ., Any, ideas, ?, dyn-160-39-19...  "
      ]
     },
     "execution_count": 26,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['tokenized_text'] = df['text'].apply(word_tokenize)\n",
    "df.head()\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "id": "cecbaa43",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "[nltk_data] Downloading package wordnet to\n",
      "[nltk_data]     /Users/marcinwojnarowski/nltk_data...\n",
      "[nltk_data]   Package wordnet is already up-to-date!\n"
     ]
    }
   ],
   "source": [
    "from nltk.corpus import stopwords\n",
    "import nltk\n",
    "\n",
    "nltk.download('wordnet')\n",
    "sw = set(stopwords.words('english'))\n",
    "\n",
    "\n",
    "def normalize_words(words: list[str]) -> list[str]:\n",
    "    tokens = (\n",
    "        # Make all words lowercase\n",
    "        word.lower()\n",
    "        for word in words\n",
    "        # Remove punctuations\n",
    "        if word.isalpha())\n",
    "    # Remove stopwords\n",
    "    tokens = [word for word in tokens if not word in sw]\n",
    "\n",
    "    return tokens\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "id": "808a6c36",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    },
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>author</th>\n",
       "      <th>language</th>\n",
       "      <th>text</th>\n",
       "      <th>tokenized_text</th>\n",
       "      <th>normalized_text</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>llSourcell</td>\n",
       "      <td>Python</td>\n",
       "      <td>I get the following error when i attempt to tr...</td>\n",
       "      <td>[I, get, the, following, error, when, i, attem...</td>\n",
       "      <td>[get, following, error, attempt, train, networ...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>llSourcell</td>\n",
       "      <td>Python</td>\n",
       "      <td>won't compile. output below bash-3.2# make Mak...</td>\n",
       "      <td>[wo, n't, compile, ., output, below, bash-3.2,...</td>\n",
       "      <td>[wo, compile, output, make, making, src, makin...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>llSourcell</td>\n",
       "      <td>Python</td>\n",
       "      <td>I get this error when i attemp to build the co...</td>\n",
       "      <td>[I, get, this, error, when, i, attemp, to, bui...</td>\n",
       "      <td>[get, error, attemp, build, code, ideas]</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>llSourcell</td>\n",
       "      <td>Python</td>\n",
       "      <td>i couldn't find an instance on AWS called 'ami...</td>\n",
       "      <td>[i, could, n't, find, an, instance, on, AWS, c...</td>\n",
       "      <td>[could, find, instance, aws, called, link, one]</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>llSourcell</td>\n",
       "      <td>Python</td>\n",
       "      <td>Error below. Any ideas? dyn-160-39-195-144:wal...</td>\n",
       "      <td>[Error, below, ., Any, ideas, ?, dyn-160-39-19...</td>\n",
       "      <td>[error, ideas, jasonravel, build, failure, bui...</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "       author language                                               text  \\\n",
       "0  llSourcell   Python  I get the following error when i attempt to tr...   \n",
       "1  llSourcell   Python  won't compile. output below bash-3.2# make Mak...   \n",
       "2  llSourcell   Python  I get this error when i attemp to build the co...   \n",
       "3  llSourcell   Python  i couldn't find an instance on AWS called 'ami...   \n",
       "4  llSourcell   Python  Error below. Any ideas? dyn-160-39-195-144:wal...   \n",
       "\n",
       "                                      tokenized_text  \\\n",
       "0  [I, get, the, following, error, when, i, attem...   \n",
       "1  [wo, n't, compile, ., output, below, bash-3.2,...   \n",
       "2  [I, get, this, error, when, i, attemp, to, bui...   \n",
       "3  [i, could, n't, find, an, instance, on, AWS, c...   \n",
       "4  [Error, below, ., Any, ideas, ?, dyn-160-39-19...   \n",
       "\n",
       "                                     normalized_text  \n",
       "0  [get, following, error, attempt, train, networ...  \n",
       "1  [wo, compile, output, make, making, src, makin...  \n",
       "2           [get, error, attemp, build, code, ideas]  \n",
       "3    [could, find, instance, aws, called, link, one]  \n",
       "4  [error, ideas, jasonravel, build, failure, bui...  "
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['normalized_text'] = df['tokenized_text'].apply(normalize_words)\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "d7a2e282",
   "metadata": {
    "pycharm": {
     "name": "#%% md\n"
    }
   },
   "source": [
    "## Basic analysis\n",
    "\n",
    "Next, we proceed with a series of basic analysis of individual languages and note the differences.\n",
    "\n",
    "### Average text length\n",
    "\n",
    "What is the average length (in the amount of words) of an issue?\n",
    "\n",
    "Here, nothing interesting is noticed."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "id": "1382c8c3",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "df['length'] = df['tokenized_text'].apply(len)\n",
    "\n",
    "means = [np.mean(df[df['language'] == lang]['length']) for lang in LANGUAGES]\n",
    "\n",
    "plt.bar(LANGUAGES, means)\n",
    "plt.xlabel(\"Language\")\n",
    "plt.ylabel(\"Text length [# of words]\")\n",
    "plt.suptitle(\"Average text length\")\n",
    "plt.show()\n"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "f3db4987",
   "metadata": {
    "pycharm": {
     "name": "#%% md\n"
    }
   },
   "source": [
    "### Average lexical diversity\n",
    "\n",
    "How diverse is the vocabulary of a single entry?\n",
    "\n",
    "Again, on a local scale no difference can be observed."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "id": "20e4d263",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [],
   "source": [
    "def lexical_diversity(text: list[str]) -> float:\n",
    "    if len(text) == 0:\n",
    "        return 1\n",
    "    return len(set(text)) / len(text)\n",
    "\n",
    "\n",
    "df['lex_div'] = df['normalized_text'].apply(lexical_diversity)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "id": "634171aa",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "means = [np.mean(df[df['language'] == lang]['lex_div']) for lang in LANGUAGES]\n",
    "\n",
    "plt.bar(LANGUAGES, means)\n",
    "plt.xlabel(\"Language\")\n",
    "plt.ylabel(\"Lexical diversity [100%]\")\n",
    "plt.suptitle(\"Average local lexical diversity\")\n",
    "plt.show()\n"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "27632123",
   "metadata": {
    "pycharm": {
     "name": "#%% md\n"
    }
   },
   "source": [
    "### Total lexical diversity\n",
    "\n",
    "How diverse is the vocabulary over all texts grouped by language?\n",
    "\n",
    "Here, C shows an almost 1.5% greater lexical diversity than Javascript and Golang. This could be due to the fact that C discussions often involve the mention of more cryptic library names, compiler flags, syscalls, etc. On the other hand, in the Golang and Javascript ecosystem things are often named using the natural language and thus blending in more uniformly into English which then do not increase the lexical diversity."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 32,
   "id": "7de67942",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [],
   "source": [
    "def lexical_diversity_whole(texts: pd.Series) -> float:\n",
    "    words = set(\n",
    "        w\n",
    "        for text in texts.values\n",
    "        for w in text\n",
    "    )\n",
    "\n",
    "    return len(words) / texts.apply(len).sum()\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "id": "c9fe4424",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "divs = [\n",
    "    lexical_diversity_whole(df[df['language'] == lang]['normalized_text'])\n",
    "    for lang in LANGUAGES]\n",
    "\n",
    "plt.bar(LANGUAGES, divs)\n",
    "plt.xlabel(\"Language\")\n",
    "plt.ylabel(\"Lexical diversity [100%]\")\n",
    "plt.suptitle(\"Total lexical diversity\")\n",
    "plt.show()\n"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "8642127d",
   "metadata": {
    "pycharm": {
     "name": "#%% md\n"
    }
   },
   "source": [
    "### Average word length\n",
    "\n",
    "What is the average word length?\n",
    "\n",
    "C and Golang show a higher average, but the difference is too small to have any statistical significance. The average of slightly above 4 aligns with the english average of 4.7 (source: http://norvig.com/mayzner.html)."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "id": "1493cca9",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "def average_word_length(df: pd.DataFrame, lang: str) -> float:\n",
    "    lens = []\n",
    "    for t in df[df['language'] == lang]['tokenized_text']:\n",
    "        for w in t:\n",
    "            lens.append(len(w))\n",
    "            \n",
    "    return np.mean(lens)\n",
    "\n",
    "\n",
    "means = [average_word_length(df, lang) for lang in LANGUAGES]\n",
    "\n",
    "plt.bar(LANGUAGES, means)\n",
    "plt.xlabel(\"Language\")\n",
    "plt.ylabel(\"Word length [characters]\")\n",
    "plt.suptitle(\"Average word length\")\n",
    "plt.show()\n"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "b4c6a0dc",
   "metadata": {
    "pycharm": {
     "name": "#%% md\n"
    }
   },
   "source": [
    "### Percentage of long words\n",
    "\n",
    "Are longer words more common in different classes?\n",
    "\n",
    "For the tested lengths, Javascript shows a lower percentage of longer words than other classes. C and Go equally exert a higher frequency of longer words compared to other classes."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "id": "84f82221",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [],
   "source": [
    "def frac_words_over(words: list[str], lang: str, length: int) -> int:\n",
    "    texts = df[df['language'] == lang]['tokenized_text']\n",
    "    count = 0\n",
    "    for t in texts:\n",
    "        for w in t:\n",
    "            if len(w) >= length:\n",
    "                count += 1\n",
    "            \n",
    "    return count / texts.apply(len).sum()\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "id": "3b95b184",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    },
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "lens = [8, 9, 10, 11]\n",
    "\n",
    "fracs = [[frac_words_over(df, lang, l) for lang in LANGUAGES] for l in lens]\n",
    "\n",
    "\n",
    "bar_width = 0.2\n",
    "\n",
    "for (i, (l, frac)) in enumerate(zip(lens, fracs)):\n",
    "    plt.bar([x + bar_width*i for x in range(len(LANGUAGES))], frac, width=bar_width, label=l)\n",
    "\n",
    "plt.xlabel('Language')\n",
    "plt.ylabel('Fraction of words of length or longer [100%]')\n",
    "plt.xticks([r + (len(lens)/2 - 0.5) * bar_width for r in range(len(LANGUAGES))], LANGUAGES)\n",
    "plt.legend()\n",
    "plt.show()\n"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "4665ffd1",
   "metadata": {
    "pycharm": {
     "name": "#%% md\n"
    }
   },
   "source": [
    "### Word frequency distribution\n",
    "\n",
    "Next the most common words are analysed to find some pattern."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "id": "8e78c32a",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [],
   "source": [
    "from nltk import FreqDist\n",
    "\n",
    "\n",
    "def get_freq_dist(tokenized_text_series: pd.Series) -> FreqDist:\n",
    "    return FreqDist(w for text in tokenized_text_series.values for w in text)\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "id": "1fcb2add",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    },
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    },
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    },
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "freq_dists = [(lang, get_freq_dist(df[df['language'] == lang]\n",
    "                                   ['normalized_text'])) for lang in LANGUAGES]\n",
    "\n",
    "for (lang, dist) in freq_dists:\n",
    "    dist.plot(20, cumulative=True, title=lang)\n"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "7c7c7f86",
   "metadata": {},
   "source": [
    "It is interesting to note that the word `file` appears much less often in issues posted by Javascript devs in contrast to it being mentioned very often by C devs. This reflects the nature of the languages where C code manipulates files very often while Javascript being constrained to the browser does not have direct access to files. \n",
    "\n",
    "Next the commonness of the word `go` in the Golang word is investigated."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "id": "b113ef5e",
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Displaying 25 of 11503 matches:\n",
      "nning tests works running tests godep go test failes find easy way send health\n",
      "ders happy work think right direction go currently supported dns provider goog\n",
      "s menu opened file press debug panels go version download etcd go mod shows er\n",
      "debug panels go version download etcd go mod shows error package becomed inter\n",
      " internal etcd use package vendor use go module imported etcd error thrown ope\n",
      "o failed valid threw together running go mac needs repl getstreamstohost port \n",
      "t many cases gjson makes use standard go package functions carefully uses help\n",
      "usage also important measures compare go web frameworks add prometheus monitor\n",
      "kqueue syscalls rather using standard go net package works similar manner libu\n",
      " goal project create server framework go performs par redis haproxy packet han\n",
      "ling hope use foundation future proxy go bunch stuff support write rpcx servic\n",
      "ally macbook pro ghz intel core using go commands currently nearby command sup\n",
      "rocess see hi nice work porting gjson go rust creator maintainer noticed chose\n",
      "n use program relied mac uuid upgrade go cause big problem config get watch re\n",
      "url routers dynamic load need compile go file like revel format like last beeg\n",
      "ibrary may vendor tag release removed go build fail reproduce expected behavio\n",
      "uild fail reproduce expected behavior go build success screenshots applicable \n",
      "chbase admin ui gotests makes writing go tests easy golang commandline tool ge\n",
      "ies test files automatically imported go go tool managing go source code usage\n",
      " test files automatically imported go go tool managing go source code usage co\n",
      "atically imported go go tool managing go source code usage commands gor new do\n",
      "kage found relative path think things go much better project may become like p\n",
      "ch better project may become like pre go version go version serving peak load \n",
      "roject may become like pre go version go version serving peak load system crea\n",
      "roject super convenience user develop go project bee sample download run sampl\n"
     ]
    }
   ],
   "source": [
    "def to_nltk_text(df: pd.DataFrame, lang: str) -> nltk.Text:\n",
    "    return nltk.Text([w for e in df[df['language'] == lang]['normalized_text'] for w in e])\n",
    "\n",
    "# `go` word is used often by golang developers\n",
    "go_text = to_nltk_text(df, 'Go')\n",
    "\n",
    "go_text.concordance(\"go\")\n"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "b7ac3224",
   "metadata": {},
   "source": [
    "As we can see above, `go` is used so often due to it being the name of the golang CLI tool. Let's see how many occurrences are actually `go` commands:"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 40,
   "id": "54e98394",
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(11503, 0.2950534643136573)"
      ]
     },
     "execution_count": 40,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "def frac_go_subcmd(text: nltk.Text) -> float:\n",
    "    # Go CLI subcommands as of go v1.18\n",
    "    subcommands = {'bug', 'build', 'clean', 'doc', 'env', 'fix',\n",
    "                   'fmt', 'generate', 'get', 'install', 'list',\n",
    "                   'mod', 'work', 'run', 'test', 'tool', 'version', 'vet'}\n",
    "\n",
    "    total = 0\n",
    "    cmds = 0\n",
    "\n",
    "    for (w1, w2) in nltk.bigrams(text):\n",
    "        if w1 == 'go':\n",
    "            if w2 in subcommands:\n",
    "                cmds += 1\n",
    "            total += 1\n",
    "            \n",
    "    if total == 0:\n",
    "        return 0\n",
    "\n",
    "    return (total, cmds / total)\n",
    "\n",
    "frac_go_subcmd(go_text)"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "b646d3f0",
   "metadata": {},
   "source": [
    "Almost 30% of occurrences of `go` are followed by a subcommand of the Go CLI. Let's see if this relationship is visible in other languages"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 41,
   "id": "42bd202f",
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 2 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "go_subcmd_freq = [frac_go_subcmd(to_nltk_text(df, lang)) for lang in LANGUAGES]\n",
    "\n",
    "fig, ax1 = plt.subplots()\n",
    "\n",
    "ax1.bar(LANGUAGES, [t[1] for t in go_subcmd_freq])\n",
    "ax1.set_ylabel('Occurrences of the word go as a subcommand [%]')\n",
    "ax1.legend(['go as subcommand'], loc=\"upper left\", frameon=False)\n",
    "\n",
    "ax2 = ax1.twinx()\n",
    "ax2.plot([t[0] for t in go_subcmd_freq], color='orange')\n",
    "ax2.set_ylabel('Total occurrences of the word go')\n",
    "ax2.legend(['total occurrences'], bbox_to_anchor=(0.395, 0.93), frameon=False)\n",
    "\n",
    "fig.suptitle('Occurrences of the word `go`')\n",
    "\n",
    "plt.show()"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "32a9b9b6",
   "metadata": {},
   "source": [
    "One can see that Go demonstrates a noticable difference, which explains the often usage of the word 'go' by golang developers. Additionally, golang has a language keyword `go` which runs a function concurrently. This function is at the core of Golang, and is very likely to be discussed often by its developers.\n",
    "\n",
    "It is interesting to see that even though the usage of the word `go` by C developers is much rarer than by Golang developers, a big chunk of the occurrences (20%) are in the context of a Golang CLI subcommand. Let's check the concordance for the go word in the C language issues."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 42,
   "id": "4bf992ec",
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Displaying 25 of 1566 matches:\n",
      "ries remotely debugging want actually go network remote locations planes etc r\n",
      "vents fire store container want reset go back analysis everything stops workin\n",
      "representation trace arg aliases work go compiled gccgo gccgo hello go gc comp\n",
      "es work go compiled gccgo gccgo hello go gc compiler go build uses different f\n",
      "iled gccgo gccgo hello go gc compiler go build uses different function calling\n",
      "s trace already works expected faster go compiler know added prio low tag wrot\n",
      "e casting utime different struct llvm go memory consumption program works one \n",
      "ry libquic experiments interest using go make build process require code buffe\n",
      "ing criteria work still met similarly go see project xyz yy completion want ea\n",
      "isual information users similar maybe go certain threshold would negate answer\n",
      "erged upstream trees moment show want go reconciling branch upstream versions \n",
      "following dependency error make build go build find package goroot gopath find\n",
      "tadata flip side though less clear us go tweaking include instance adding got \n",
      "nging sass variables would still need go one would least align minima github t\n",
      "ing nw could feature help close issue go claim though wo crash still user frie\n",
      "ompile time something like expression go evaluate constant integer starting ze\n",
      "l lib sure exactly much seems bit pay go example think could start using drive\n",
      "mply click item tray menu open chrome go also windows os x clients support sca\n",
      "work involved may next problems fixed go step step file followup bugs find pro\n",
      "ed benchmarking stuff initially clone go benchmark system started drift toward\n",
      "consensus languages c paths also perl go least literals though treat escape co\n",
      "empty best max base getting error run go get directory using known version con\n",
      "nya package manager first version use go main programming language package man\n",
      "now lints similar enough restrictions go tool phrased terms tool want least br\n",
      "related project anyway reposting best go export page deprecation notice requir\n"
     ]
    }
   ],
   "source": [
    "to_nltk_text(df, 'C').concordance('go')"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "c0b1eaf0",
   "metadata": {},
   "source": [
    "Mentions of `gccgo` and `cgo` can be noticed. These are respectively the GNU Golang compiler and the C interface for Golang programs. It would seem, that C developers are also Golang developers thus the increase use of the word `go` in the context of the CLI tool."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 43,
   "id": "fac17e6c",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "[3202072, 2772789, 4248497, 4831527]\n"
     ]
    }
   ],
   "source": [
    "total_tokens = [np.sum(df[df['language'] == lang]['length'])\n",
    "                for lang in LANGUAGES]\n",
    "print(total_tokens)\n",
    "#Javascript, Python, C: over 40% of text is first 20 words"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "b5ae016d",
   "metadata": {
    "pycharm": {
     "name": "#%% md\n"
    }
   },
   "source": [
    "## Passive sentences frequenccy\n",
    "\n",
    "Using nltk's part of speach tagger, a given sentence is classified as either passive or not. (Source: https://github.com/flycrane01/nltk-passive-voice-detector-for-English/blob/master/Passive-voice.py)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 44,
   "id": "7d775749",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [],
   "source": [
    "beforms = ['am', 'is', 'are', 'been', 'was', 'were', 'be', 'being']  # all forms of \"be\"\n",
    "aux = ['do', 'did', 'does', 'have', 'has', 'had']\n",
    "\n",
    "\n",
    "def is_passive(words: list[str]) -> bool:  # NLTK tags \"do\" and \"have\" as verbs, which can be misleading in the following section\n",
    "    tokens = nltk.pos_tag(words)\n",
    "    tags = [i[1] for i in tokens]\n",
    "    if tags.count('VBN') == 0:  # no PP, no passive voice.\n",
    "        return False\n",
    "    elif tags.count('VBN') == 1 and 'been' in words:  # one PP \"been\", still no passive voice.\n",
    "        return False\n",
    "    else:\n",
    "        pos = [i for i in range(len(tags)) if\n",
    "               tags[i] == 'VBN' and words[i] != 'been']  # gather all the PPs that are not \"been\".\n",
    "        for end in pos:\n",
    "            chunk = tags[:end]\n",
    "            start = 0\n",
    "            for i in range(len(chunk), 0, -1):\n",
    "                last = chunk.pop()\n",
    "                if last == 'NN' or last == 'PRP':\n",
    "                    start = i  # get the chunk between PP and the previous NN or PRP (which in most cases are subjects)\n",
    "                    break\n",
    "            sentchunk = words[start:end]\n",
    "            tagschunk = tags[start:end]\n",
    "            verbspos = [i for i in range(len(tagschunk)) if\n",
    "                        tagschunk[i].startswith('V')]  # get all the verbs in between\n",
    "            if verbspos != []:  # if there are no verbs in between, it's not passive\n",
    "                for i in verbspos:\n",
    "                    if sentchunk[i].lower() not in beforms and sentchunk[\n",
    "                        i].lower() not in aux:  # check if they are all forms of \"be\" or auxiliaries such as \"do\" or \"have\".\n",
    "                        break\n",
    "                else:\n",
    "                    return True\n",
    "    return False\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 45,
   "id": "fbd44196",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [],
   "source": [
    "def count_passives(texts: pd.Series) -> float:\n",
    "    count = 0\n",
    "    for t in texts:\n",
    "        if is_passive(t):\n",
    "            count += 1\n",
    "    return count / len(texts)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 46,
   "id": "0bd9f00d",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "passive_freq = [(lang, count_passives(df[df['language'] == lang]\n",
    "                                      ['tokenized_text'])) for lang in LANGUAGES]\n",
    "\n",
    "plt.bar(*zip(*passive_freq))\n",
    "plt.xlabel('Languages')\n",
    "plt.ylabel('Fraction of passive sentences [100%]')\n",
    "plt.suptitle('Fraction of passive sentences between classes')\n",
    "\n",
    "\n",
    "plt.show()"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "87013cc6",
   "metadata": {
    "pycharm": {
     "name": "#%% md\n"
    }
   },
   "source": [
    "## Flesch reading score\n",
    "\n",
    "The Flesch reading score quantifies the ease of reading. Higher score indicates that the material is easier to read. In our case, C and Go developers show a lower score than Python and Javascript. However all classes would be still classified in the 60-70 range, described as _Plain English. Easily understood by 13- to 15-year-old students_ (source: https://web.archive.org/web/20160712094308/http://www.mang.canterbury.ac.nz/writing_guide/writing/flesch.shtml)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 47,
   "id": "edb420e4",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    }
   },
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "from textstat import textstat\n",
    "\n",
    "df['flesch_reading_ease'] = df['text'].apply(textstat.flesch_reading_ease)\n",
    "\n",
    "flesch_reading_score = [(lang, df[df['language'] == lang]['flesch_reading_ease'].mean()) for lang in LANGUAGES]\n",
    "\n",
    "plt.bar(*zip(*flesch_reading_score))\n",
    "plt.xlabel('Languages')\n",
    "plt.ylabel('Flesch reading score')\n",
    "plt.suptitle('Flesch reading score between classes')\n",
    "plt.show()\n"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "c9dd3d8f",
   "metadata": {
    "pycharm": {
     "name": "#%% md\n"
    }
   },
   "source": [
    "## Flesch-Kincaid grade level\n",
    "\n",
    "Flesch-Kincaid grade is an objective numerical description of how hard a passage is to read in the English language. The final score indicates the US education grade level, thus higher score means a more advanced usage of the language. Similarly to the reading score, both C and Go issues rank higher therefore are deemed to be harder to understand.\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 48,
   "id": "0e307aa1",
   "metadata": {
    "pycharm": {
     "name": "#%%\n"
    },
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "df['flesch_kincaid_grade'] = df['text'].apply(textstat.flesch_kincaid_grade)\n",
    "\n",
    "flesch_kincaid_grade = [(lang, df[df['language'] == lang]['flesch_kincaid_grade'].mean()) for lang in LANGUAGES]\n",
    "\n",
    "plt.bar(*zip(*flesch_kincaid_grade))\n",
    "plt.xlabel('Languages')\n",
    "plt.ylabel('Flesch-Kincaid grade level [US grade]')\n",
    "plt.suptitle('Flesch-Kincaid grade level between classes')\n",
    "plt.show()\n"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "c8f3aab7",
   "metadata": {},
   "source": [
    "## Sentiment\n",
    "\n",
    "Using NLTK's pretrained sentiment analyzer called VADER, each issue is assigned the compound sentiment intensity (in range $[-1; 1]$ where -1 represents the negative polarity, and +1 the positive one).\n",
    "\n",
    "C and Go issues exibit a more negative sentiment. Since these languages are much more lower level compared to the other too, then we can expected them to be more frustrating and then the anger is transferred onto GitHub issues. Additionally, C issues show the smallest total mean for the sentiment intensity, making it on average the most negative of the four."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 49,
   "id": "906ba22f",
   "metadata": {},
   "outputs": [
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "[nltk_data] Downloading package vader_lexicon to\n",
      "[nltk_data]     /Users/marcinwojnarowski/nltk_data...\n",
      "[nltk_data]   Package vader_lexicon is already up-to-date!\n"
     ]
    },
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 432x288 with 2 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "from nltk.sentiment import SentimentIntensityAnalyzer\n",
    "\n",
    "nltk.download('vader_lexicon')\n",
    "\n",
    "sia = SentimentIntensityAnalyzer()\n",
    "df['compound_sentiment'] = df['text'].apply(lambda t: sia.polarity_scores(t)['compound'])\n",
    "\n",
    "polars = [df[df['language'] == lang]['compound_sentiment'] for lang in LANGUAGES]\n",
    "\n",
    "pos = [p.apply(lambda p: p > 0).sum() / len(p) for p in polars]\n",
    "neg = [p.apply(lambda p: p <= 0).sum() / len(p) for p in polars]\n",
    "means = [p.mean() for p in polars]\n",
    "\n",
    "fig, ax1 = plt.subplots()\n",
    "\n",
    "ax1.bar(LANGUAGES, neg, color='red', label='positive')\n",
    "ax1.bar(LANGUAGES, pos, bottom=neg, color='green', label='negative')\n",
    "ax1.set_xlabel('Language')\n",
    "ax1.set_ylabel('Fraction')\n",
    "plt.suptitle('Positive/negative sentiment split of written issues')\n",
    "\n",
    "ax2 = ax1.twinx()\n",
    "ax2.plot(means, color='blue', label='Mean polarity score')\n",
    "ax2.set_ylabel('Polarity score')\n",
    "\n",
    "ax1.legend()\n",
    "ax2.legend()\n",
    "\n",
    "plt.show()\n"
   ]
  },
  {
   "cell_type": "markdown",
   "id": "784c2399",
   "metadata": {},
   "source": [
    "## Wordcloud"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 81,
   "id": "1bfbad2a",
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 1080x432 with 4 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "from PIL import Image\n",
    "\n",
    "from wordcloud import WordCloud, STOPWORDS\n",
    "\n",
    "def wordcloud_for(df: pd.DataFrame, lang: str, mask_image_path: Path, axis: plt.Axes):\n",
    "    text = '\\n'.join(df[df['language'] == lang]['text'])\n",
    "\n",
    "    alice_mask = np.array(Image.open(mask_image_path))\n",
    "\n",
    "    stopwords = {\n",
    "        *STOPWORDS,\n",
    "        # remove some common between classes\n",
    "        'need',\n",
    "        'use',\n",
    "        'issue',\n",
    "        'using',\n",
    "    }\n",
    "\n",
    "    wc = WordCloud(background_color=\"white\", max_words=2000, mask=alice_mask,\n",
    "                   stopwords=stopwords, contour_width=3, contour_color='steelblue')\n",
    "\n",
    "    wc.generate(text)\n",
    "\n",
    "    ax.imshow(wc, interpolation='bilinear')\n",
    "    ax.axis(\"off\")\n",
    "    \n",
    "\n",
    "fig, axes = plt.subplots(1, len(LANGUAGES), figsize=(15, 6))\n",
    "\n",
    "for (i, (ax, lang)) in enumerate(zip(axes, LANGUAGES)):\n",
    "    wordcloud_for(df, lang, Path(f'assets/{lang.lower()}_mask.png'), ax)\n",
    "fig.suptitle('Wordclouds for each class')\n",
    "\n",
    "plt.show()"
   ]
  }
 ],
 "metadata": {
  "interpreter": {
   "hash": "12b19673986d4010ba67c425cb0c5a822ac6ff18cb17f699860be4870fa5856d"
  },
  "kernelspec": {
   "display_name": "Python 3 (ipykernel)",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.10.4"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 5
}
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# NLP language complexity analysis

Analysis of the previously [scraped](../scraper/) and [cleaned up](../data_cleaner/) data.

## Installation

Before running, make sure you have (Pipenv)[https://pipenv.pypa.io/en/latest/] installed, then install dependencies with

```sh
pipenv install
```

Then run the notebook with

```sh
pipenv run jupyter notebook
```







../analysis/Pipfile.lock

{
    "_meta": {
        "hash": {
            "sha256": "25aa2cd7448b2af7ddf99416bd2cddffb1c2ad4840f586c07a03b630c6105ad5"
        },
        "pipfile-spec": 6,
        "requires": {
            "python_version": "3.10"
        },
        "sources": [
            {
                "name": "pypi",
                "url": "https://pypi.org/simple",
                "verify_ssl": true
            }
        ]
    },
    "default": {
        "appnope": {
            "hashes": [
                "sha256:02bd91c4de869fbb1e1c50aafc4098827a7a54ab2f39d9dcba6c9547ed920e24",
                "sha256:265a455292d0bd8a72453494fa24df5a11eb18373a60c7c0430889f22548605e"
            ],
            "markers": "platform_system == 'Darwin'",
            "version": "==0.1.3"
        },
        "argon2-cffi": {
            "hashes": [
                "sha256:8c976986f2c5c0e5000919e6de187906cfd81fb1c72bf9d88c01177e77da7f80",
                "sha256:d384164d944190a7dd7ef22c6aa3ff197da12962bd04b17f64d4e93d934dba5b"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==21.3.0"
        },
        "argon2-cffi-bindings": {
            "hashes": [
                "sha256:20ef543a89dee4db46a1a6e206cd015360e5a75822f76df533845c3cbaf72670",
                "sha256:2c3e3cc67fdb7d82c4718f19b4e7a87123caf8a93fde7e23cf66ac0337d3cb3f",
                "sha256:3b9ef65804859d335dc6b31582cad2c5166f0c3e7975f324d9ffaa34ee7e6583",
                "sha256:3e385d1c39c520c08b53d63300c3ecc28622f076f4c2b0e6d7e796e9f6502194",
                "sha256:58ed19212051f49a523abb1dbe954337dc82d947fb6e5a0da60f7c8471a8476c",
                "sha256:5e00316dabdaea0b2dd82d141cc66889ced0cdcbfa599e8b471cf22c620c329a",
                "sha256:603ca0aba86b1349b147cab91ae970c63118a0f30444d4bc80355937c950c082",
                "sha256:6a22ad9800121b71099d0fb0a65323810a15f2e292f2ba450810a7316e128ee5",
                "sha256:8cd69c07dd875537a824deec19f978e0f2078fdda07fd5c42ac29668dda5f40f",
                "sha256:93f9bf70084f97245ba10ee36575f0c3f1e7d7724d67d8e5b08e61787c320ed7",
                "sha256:9524464572e12979364b7d600abf96181d3541da11e23ddf565a32e70bd4dc0d",
                "sha256:b2ef1c30440dbbcba7a5dc3e319408b59676e2e039e2ae11a8775ecf482b192f",
                "sha256:b746dba803a79238e925d9046a63aa26bf86ab2a2fe74ce6b009a1c3f5c8f2ae",
                "sha256:bb89ceffa6c791807d1305ceb77dbfacc5aa499891d2c55661c6459651fc39e3",
                "sha256:bd46088725ef7f58b5a1ef7ca06647ebaf0eb4baff7d1d0d177c6cc8744abd86",
                "sha256:ccb949252cb2ab3a08c02024acb77cfb179492d5701c7cbdbfd776124d4d2367",
                "sha256:d4966ef5848d820776f5f562a7d45fdd70c2f330c961d0d745b784034bd9f48d",
                "sha256:e415e3f62c8d124ee16018e491a009937f8cf7ebf5eb430ffc5de21b900dad93",
                "sha256:ed2937d286e2ad0cc79a7087d3c272832865f779430e0cc2b4f3718d3159b0cb",
                "sha256:f1152ac548bd5b8bcecfb0b0371f082037e47128653df2e8ba6e914d384f3c3e",
                "sha256:f9f8b450ed0547e3d473fdc8612083fd08dd2120d6ac8f73828df9b7d45bb351"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==21.2.0"
        },
        "asttokens": {
            "hashes": [
                "sha256:0844691e88552595a6f4a4281a9f7f79b8dd45ca4ccea82e5e05b4bbdb76705c",
                "sha256:9a54c114f02c7a9480d56550932546a3f1fe71d8a02f1bc7ccd0ee3ee35cf4d5"
            ],
            "version": "==2.0.5"
        },
        "attrs": {
            "hashes": [
                "sha256:2d27e3784d7a565d36ab851fe94887c5eccd6a463168875832a1be79c82828b4",
                "sha256:626ba8234211db98e869df76230a137c4c40a12d72445c45d5f5b716f076e2fd"
            ],
            "markers": "python_version >= '2.7' and python_version not in '3.0, 3.1, 3.2, 3.3, 3.4'",
            "version": "==21.4.0"
        },
        "backcall": {
            "hashes": [
                "sha256:5cbdbf27be5e7cfadb448baf0aa95508f91f2bbc6c6437cd9cd06e2a4c215e1e",
                "sha256:fbbce6a29f263178a1f7915c1940bde0ec2b2a967566fe1c65c1dfb7422bd255"
            ],
            "version": "==0.2.0"
        },
        "beautifulsoup4": {
            "hashes": [
                "sha256:58d5c3d29f5a36ffeb94f02f0d786cd53014cf9b3b3951d42e0080d8a9498d30",
                "sha256:ad9aa55b65ef2808eb405f46cf74df7fcb7044d5cbc26487f96eb2ef2e436693"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==4.11.1"
        },
        "bleach": {
            "hashes": [
                "sha256:08a1fe86d253b5c88c92cc3d810fd8048a16d15762e1e5b74d502256e5926aa1",
                "sha256:c6d6cc054bdc9c83b48b8083e236e5f00f238428666d2ce2e083eaa5fd568565"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==5.0.0"
        },
        "certifi": {
            "hashes": [
                "sha256:9c5705e395cd70084351dd8ad5c41e65655e08ce46f2ec9cf6c2c08390f71eb7",
                "sha256:f1d53542ee8cbedbe2118b5686372fb33c297fcd6379b050cca0ef13a597382a"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==2022.5.18.1"
        },
        "cffi": {
            "hashes": [
                "sha256:00c878c90cb53ccfaae6b8bc18ad05d2036553e6d9d1d9dbcf323bbe83854ca3",
                "sha256:0104fb5ae2391d46a4cb082abdd5c69ea4eab79d8d44eaaf79f1b1fd806ee4c2",
                "sha256:06c48159c1abed75c2e721b1715c379fa3200c7784271b3c46df01383b593636",
                "sha256:0808014eb713677ec1292301ea4c81ad277b6cdf2fdd90fd540af98c0b101d20",
                "sha256:10dffb601ccfb65262a27233ac273d552ddc4d8ae1bf93b21c94b8511bffe728",
                "sha256:14cd121ea63ecdae71efa69c15c5543a4b5fbcd0bbe2aad864baca0063cecf27",
                "sha256:17771976e82e9f94976180f76468546834d22a7cc404b17c22df2a2c81db0c66",
                "sha256:181dee03b1170ff1969489acf1c26533710231c58f95534e3edac87fff06c443",
                "sha256:23cfe892bd5dd8941608f93348c0737e369e51c100d03718f108bf1add7bd6d0",
                "sha256:263cc3d821c4ab2213cbe8cd8b355a7f72a8324577dc865ef98487c1aeee2bc7",
                "sha256:2756c88cbb94231c7a147402476be2c4df2f6078099a6f4a480d239a8817ae39",
                "sha256:27c219baf94952ae9d50ec19651a687b826792055353d07648a5695413e0c605",
                "sha256:2a23af14f408d53d5e6cd4e3d9a24ff9e05906ad574822a10563efcef137979a",
                "sha256:31fb708d9d7c3f49a60f04cf5b119aeefe5644daba1cd2a0fe389b674fd1de37",
                "sha256:3415c89f9204ee60cd09b235810be700e993e343a408693e80ce7f6a40108029",
                "sha256:3773c4d81e6e818df2efbc7dd77325ca0dcb688116050fb2b3011218eda36139",
                "sha256:3b96a311ac60a3f6be21d2572e46ce67f09abcf4d09344c49274eb9e0bf345fc",
                "sha256:3f7d084648d77af029acb79a0ff49a0ad7e9d09057a9bf46596dac9514dc07df",
                "sha256:41d45de54cd277a7878919867c0f08b0cf817605e4eb94093e7516505d3c8d14",
                "sha256:4238e6dab5d6a8ba812de994bbb0a79bddbdf80994e4ce802b6f6f3142fcc880",
                "sha256:45db3a33139e9c8f7c09234b5784a5e33d31fd6907800b316decad50af323ff2",
                "sha256:45e8636704eacc432a206ac7345a5d3d2c62d95a507ec70d62f23cd91770482a",
                "sha256:4958391dbd6249d7ad855b9ca88fae690783a6be9e86df65865058ed81fc860e",
                "sha256:4a306fa632e8f0928956a41fa8e1d6243c71e7eb59ffbd165fc0b41e316b2474",
                "sha256:57e9ac9ccc3101fac9d6014fba037473e4358ef4e89f8e181f8951a2c0162024",
                "sha256:59888172256cac5629e60e72e86598027aca6bf01fa2465bdb676d37636573e8",
                "sha256:5e069f72d497312b24fcc02073d70cb989045d1c91cbd53979366077959933e0",
                "sha256:64d4ec9f448dfe041705426000cc13e34e6e5bb13736e9fd62e34a0b0c41566e",
                "sha256:6dc2737a3674b3e344847c8686cf29e500584ccad76204efea14f451d4cc669a",
                "sha256:74fdfdbfdc48d3f47148976f49fab3251e550a8720bebc99bf1483f5bfb5db3e",
                "sha256:75e4024375654472cc27e91cbe9eaa08567f7fbdf822638be2814ce059f58032",
                "sha256:786902fb9ba7433aae840e0ed609f45c7bcd4e225ebb9c753aa39725bb3e6ad6",
                "sha256:8b6c2ea03845c9f501ed1313e78de148cd3f6cad741a75d43a29b43da27f2e1e",
                "sha256:91d77d2a782be4274da750752bb1650a97bfd8f291022b379bb8e01c66b4e96b",
                "sha256:91ec59c33514b7c7559a6acda53bbfe1b283949c34fe7440bcf917f96ac0723e",
                "sha256:920f0d66a896c2d99f0adbb391f990a84091179542c205fa53ce5787aff87954",
                "sha256:a5263e363c27b653a90078143adb3d076c1a748ec9ecc78ea2fb916f9b861962",
                "sha256:abb9a20a72ac4e0fdb50dae135ba5e77880518e742077ced47eb1499e29a443c",
                "sha256:c2051981a968d7de9dd2d7b87bcb9c939c74a34626a6e2f8181455dd49ed69e4",
                "sha256:c21c9e3896c23007803a875460fb786118f0cdd4434359577ea25eb556e34c55",
                "sha256:c2502a1a03b6312837279c8c1bd3ebedf6c12c4228ddbad40912d671ccc8a962",
                "sha256:d4d692a89c5cf08a8557fdeb329b82e7bf609aadfaed6c0d79f5a449a3c7c023",
                "sha256:da5db4e883f1ce37f55c667e5c0de439df76ac4cb55964655906306918e7363c",
                "sha256:e7022a66d9b55e93e1a845d8c9eba2a1bebd4966cd8bfc25d9cd07d515b33fa6",
                "sha256:ef1f279350da2c586a69d32fc8733092fd32cc8ac95139a00377841f59a3f8d8",
                "sha256:f54a64f8b0c8ff0b64d18aa76675262e1700f3995182267998c31ae974fbc382",
                "sha256:f5c7150ad32ba43a07c4479f40241756145a1f03b43480e058cfd862bf5041c7",
                "sha256:f6f824dc3bce0edab5f427efcfb1d63ee75b6fcb7282900ccaf925be84efb0fc",
                "sha256:fd8a250edc26254fe5b33be00402e6d287f562b6a5b2152dec302fa15bb3e997",
                "sha256:ffaa5c925128e29efbde7301d8ecaf35c8c60ffbcd6a1ffd3a552177c8e5e796"
            ],
            "version": "==1.15.0"
        },
        "charset-normalizer": {
            "hashes": [
                "sha256:2857e29ff0d34db842cd7ca3230549d1a697f96ee6d3fb071cfa6c7393832597",
                "sha256:6881edbebdb17b39b4eaaa821b438bf6eddffb4468cf344f09f89def34a8b1df"
            ],
            "markers": "python_version >= '3.5'",
            "version": "==2.0.12"
        },
        "click": {
            "hashes": [
                "sha256:7682dc8afb30297001674575ea00d1814d808d6a36af415a82bd481d37ba7b8e",
                "sha256:bb4d8133cb15a609f44e8213d9b391b0809795062913b383c62be0ee95b1db48"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==8.1.3"
        },
        "cycler": {
            "hashes": [
                "sha256:3a27e95f763a428a739d2add979fa7494c912a32c17c4c38c4d5f082cad165a3",
                "sha256:9c87405839a19696e837b3b818fed3f5f69f16f1eec1a1ad77e043dcea9c772f"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==0.11.0"
        },
        "debugpy": {
            "hashes": [
                "sha256:0d383b91efee57dbb923ba20801130cf60450a0eda60bce25bccd937de8e323a",
                "sha256:0e3aa2368883e83e7b689ddff3cafb595f7b711f6a065886b46a96a7fef874e7",
                "sha256:132defb585b518955358321d0f42f6aa815aa15b432be27db654807707c70b2f",
                "sha256:1ff853e60e77e1c16f85a31adb8360bb2d98ca588d7ed645b7f0985b240bdb5e",
                "sha256:245c7789a012f86210847ec7ee9f38c30a30d4c2223c3e111829a76c9006a5d0",
                "sha256:30abefefd2ff5a5481162d613cb70e60e2fa80a5eb4c994717c0f008ed25d2e1",
                "sha256:40de9ba137d355538432209d05e0f5fe5d0498dce761c39119ad4b950b51db31",
                "sha256:4de7777842da7e08652f2776c552070bbdd758557fdec73a15d7be0e4aab95ce",
                "sha256:5c492235d6b68f879df3bdbdb01f25c15be15682665517c2c7d0420e5658d71f",
                "sha256:72bcfa97f3afa0064afc77ab811f48ad4a06ac330f290b675082c24437730366",
                "sha256:7b79c40852991f7b6c3ea65845ed0f5f6b731c37f4f9ad9c61e2ab4bd48a9275",
                "sha256:8e972c717d95f56b6a3a7a29a5ede1ee8f2c3802f6f0e678203b0778eb322bf1",
                "sha256:8ee75844242b4537beb5899f3e60a578454d1f136b99e8d57ac424573797b94a",
                "sha256:a65a2499761d47df3e9ea9567109be6e73d412e00ac3ffcf74839f3ddfcdf028",
                "sha256:a8aaeb53e87225141fda7b9081bd87155c1debc13e2f5a532d341112d1983b65",
                "sha256:bd980d533d0ddfc451e03a3bb32acb2900049fec39afc3425b944ebf0889be62",
                "sha256:e3513399177dd37af4c1332df52da5da1d0c387e5927dc4c0709e26ee7302e8f",
                "sha256:eb1946efac0c0c3d411cea0b5ac772fbde744109fd9520fb0c5a51979faf05ad"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==1.6.0"
        },
        "decorator": {
            "hashes": [
                "sha256:637996211036b6385ef91435e4fae22989472f9d571faba8927ba8253acbc330",
                "sha256:b8c3f85900b9dc423225913c5aace94729fe1fa9763b38939a95226f02d37186"
            ],
            "markers": "python_version >= '3.5'",
            "version": "==5.1.1"
        },
        "defusedxml": {
            "hashes": [
                "sha256:1bb3032db185915b62d7c6209c5a8792be6a32ab2fedacc84e01b52c51aa3e69",
                "sha256:a352e7e428770286cc899e2542b6cdaedb2b4953ff269a210103ec58f6198a61"
            ],
            "markers": "python_version >= '2.7' and python_version not in '3.0, 3.1, 3.2, 3.3, 3.4'",
            "version": "==0.7.1"
        },
        "entrypoints": {
            "hashes": [
                "sha256:b706eddaa9218a19ebcd67b56818f05bb27589b1ca9e8d797b74affad4ccacd4",
                "sha256:f174b5ff827504fd3cd97cc3f8649f3693f51538c7e4bdf3ef002c8429d42f9f"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==0.4"
        },
        "executing": {
            "hashes": [
                "sha256:c6554e21c6b060590a6d3be4b82fb78f8f0194d809de5ea7df1c093763311501",
                "sha256:d1eef132db1b83649a3905ca6dd8897f71ac6f8cac79a7e58a1a09cf137546c9"
            ],
            "version": "==0.8.3"
        },
        "fastjsonschema": {
            "hashes": [
                "sha256:0a572f0836962d844c1fc435e200b2e4f4677e4e6611a2e3bdd01ba697c275ec",
                "sha256:ddb0b1d8243e6e3abb822bd14e447a89f4ab7439342912d590444831fa00b6a0"
            ],
            "version": "==2.15.3"
        },
        "fonttools": {
            "hashes": [
                "sha256:c0fdcfa8ceebd7c1b2021240bd46ef77aa8e7408cf10434be55df52384865f8e",
                "sha256:f829c579a8678fa939a1d9e9894d01941db869de44390adb49ce67055a06cc2a"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==4.33.3"
        },
        "idna": {
            "hashes": [
                "sha256:84d9dd047ffa80596e0f246e2eab0b391788b0503584e8945f2368256d2735ff",
                "sha256:9d643ff0a55b762d5cdb124b8eaa99c66322e2157b69160bc32796e824360e6d"
            ],
            "markers": "python_version >= '3.5'",
            "version": "==3.3"
        },
        "ipykernel": {
            "hashes": [
                "sha256:720f2a07aadf70ca05b034f2cdd0590a8bd56581ddf3b7ec4a37075366270e89",
                "sha256:cbf50ed3dc9998d4077d8cd263275f232cbe67dbd2e79cd6d2644f3a4418148b"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==6.14.0"
        },
        "ipython": {
            "hashes": [
                "sha256:7ca74052a38fa25fe9bedf52da0be7d3fdd2fb027c3b778ea78dfe8c212937d1",
                "sha256:f2db3a10254241d9b447232cec8b424847f338d9d36f9a577a6192c332a46abd"
            ],
            "markers": "python_version >= '3.8'",
            "version": "==8.4.0"
        },
        "ipython-genutils": {
            "hashes": [
                "sha256:72dd37233799e619666c9f639a9da83c34013a73e8bbc79a7a6348d93c61fab8",
                "sha256:eb2e116e75ecef9d4d228fdc66af54269afa26ab4463042e33785b887c628ba8"
            ],
            "version": "==0.2.0"
        },
        "ipywidgets": {
            "hashes": [
                "sha256:ab4a5596855a88b83761921c768707d65e5847068139bc1729ddfe834703542a",
                "sha256:e58ff58bc94d481e91ecb6e13a5cb96a87b6b8ade135e055603d0ca24593df38"
            ],
            "version": "==7.7.0"
        },
        "jedi": {
            "hashes": [
                "sha256:637c9635fcf47945ceb91cd7f320234a7be540ded6f3e99a50cb6febdfd1ba8d",
                "sha256:74137626a64a99c8eb6ae5832d99b3bdd7d29a3850fe2aa80a4126b2a7d949ab"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==0.18.1"
        },
        "jinja2": {
            "hashes": [
                "sha256:31351a702a408a9e7595a8fc6150fc3f43bb6bf7e319770cbc0db9df9437e852",
                "sha256:6088930bfe239f0e6710546ab9c19c9ef35e29792895fed6e6e31a023a182a61"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==3.1.2"
        },
        "joblib": {
            "hashes": [
                "sha256:4158fcecd13733f8be669be0683b96ebdbbd38d23559f54dca7205aea1bf1e35",
                "sha256:f21f109b3c7ff9d95f8387f752d0d9c34a02aa2f7060c2135f465da0e5160ff6"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==1.1.0"
        },
        "jsonschema": {
            "hashes": [
                "sha256:1c92d2db1900b668201f1797887d66453ab1fbfea51df8e4b46236689c427baf",
                "sha256:9d6397ba4a6c0bf0300736057f649e3e12ecbc07d3e81a0dacb72de4e9801957"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==4.6.0"
        },
        "jupyter": {
            "hashes": [
                "sha256:3e1f86076bbb7c8c207829390305a2b1fe836d471ed54be66a3b8c41e7f46cc7",
                "sha256:5b290f93b98ffbc21c0c7e749f054b3267782166d72fa5e3ed1ed4eaf34a2b78",
                "sha256:d9dc4b3318f310e34c82951ea5d6683f67bed7def4b259fafbfe4f1beb1d8e5f"
            ],
            "index": "pypi",
            "version": "==1.0.0"
        },
        "jupyter-client": {
            "hashes": [
                "sha256:17d74b0d0a7b24f1c8c527b24fcf4607c56bee542ffe8e3418e50b21e514b621",
                "sha256:aa9a6c32054b290374f95f73bb0cae91455c58dfb84f65c8591912b8f65e6d56"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==7.3.4"
        },
        "jupyter-console": {
            "hashes": [
                "sha256:55f32626b0be647a85e3217ddcdb22db69efc79e8b403b9771eb9ecc696019b5",
                "sha256:e630bcb682c0088dda45688ad7c2424d4a825c8acf494cb036ced03ed0424841"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==6.4.3"
        },
        "jupyter-core": {
            "hashes": [
                "sha256:a6de44b16b7b31d7271130c71a6792c4040f077011961138afed5e5e73181aec",
                "sha256:e7f5212177af7ab34179690140f188aa9bf3d322d8155ed972cbded19f55b6f3"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==4.10.0"
        },
        "jupyterlab-pygments": {
            "hashes": [
                "sha256:2405800db07c9f770863bcf8049a529c3dd4d3e28536638bd7c1c01d2748309f",
                "sha256:7405d7fde60819d905a9fa8ce89e4cd830e318cdad22a0030f7a901da705585d"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==0.2.2"
        },
        "jupyterlab-widgets": {
            "hashes": [
                "sha256:c2a9bd3789f120f64d73268c066ed3b000c56bc1dda217be5cdc43e7b4ebad3f",
                "sha256:d5f41bc1713795385f718d44dcba47e1e1473c6289f28a95aa6b2c0782ee372a"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==1.1.0"
        },
        "kiwisolver": {
            "hashes": [
                "sha256:007799c7fa934646318fc128b033bb6e6baabe7fbad521bfb2279aac26225cd7",
                "sha256:130c6c35eded399d3967cf8a542c20b671f5ba85bd6f210f8b939f868360e9eb",
                "sha256:1858ad3cb686eccc7c6b7c5eac846a1cfd45aacb5811b2cf575e80b208f5622a",
                "sha256:1ae7aa0784aeadfbd693c27993727792fbe1455b84d49970bad5886b42976b18",
                "sha256:1d2c744aeedce22c122bb42d176b4aa6d063202a05a4abdacb3e413c214b3694",
                "sha256:21a3a98f0a21fc602663ca9bce2b12a4114891bdeba2dea1e9ad84db59892fca",
                "sha256:22ccba48abae827a0f952a78a7b1a7ff01866131e5bbe1f826ce9bda406bf051",
                "sha256:26b5a70bdab09e6a2f40babc4f8f992e3771751e144bda1938084c70d3001c09",
                "sha256:2d76780d9c65c7529cedd49fa4802d713e60798d8dc3b0d5b12a0a8f38cca51c",
                "sha256:325fa1b15098e44fe4590a6c5c09a212ca10c6ebb5d96f7447d675f6c8340e4e",
                "sha256:3a297d77b3d6979693f5948df02b89431ae3645ec95865e351fb45578031bdae",
                "sha256:3b1dcbc49923ac3c973184a82832e1f018dec643b1e054867d04a3a22255ec6a",
                "sha256:40240da438c0ebfe2aa76dd04b844effac6679423df61adbe3437d32f23468d9",
                "sha256:46c6e5018ba31d5ee7582f323d8661498a154dea1117486a571db4c244531f24",
                "sha256:46fb56fde006b7ef5f8eaa3698299b0ea47444238b869ff3ced1426aa9fedcb5",
                "sha256:4dc350cb65fe4e3f737d50f0465fa6ea0dcae0e5722b7edf5d5b0a0e3cd2c3c7",
                "sha256:51078855a16b7a4984ed2067b54e35803d18bca9861cb60c60f6234b50869a56",
                "sha256:547111ef7cf13d73546c2de97ce434935626c897bdec96a578ca100b5fcd694b",
                "sha256:5fb73cc8a34baba1dfa546ae83b9c248ef6150c238b06fc53d2773685b67ec67",
                "sha256:654280c5f41831ddcc5a331c0e3ce2e480bbc3d7c93c18ecf6236313aae2d61a",
                "sha256:6b3136eecf7e1b4a4d23e4b19d6c4e7a8e0b42d55f30444e3c529700cdacaa0d",
                "sha256:7118ca592d25b2957ff7b662bc0fe4f4c2b5d5b27814b9b1bc9f2fb249a970e7",
                "sha256:71af5b43e4fa286a35110fc5bb740fdeae2b36ca79fbcf0a54237485baeee8be",
                "sha256:747190fcdadc377263223f8f72b038381b3b549a8a3df5baf4d067da4749b046",
                "sha256:8395064d63b26947fa2c9faeea9c3eee35e52148c5339c37987e1d96fbf009b3",
                "sha256:84f85adfebd7d3c3db649efdf73659e1677a2cf3fa6e2556a3f373578af14bf7",
                "sha256:86bcf0009f2012847a688f2f4f9b16203ca4c835979a02549aa0595d9f457cc8",
                "sha256:ab8a15c2750ae8d53e31f77a94f846d0a00772240f1c12817411fa2344351f86",
                "sha256:af24b21c2283ca69c416a8a42cde9764dc36c63d3389645d28c69b0e93db3cd7",
                "sha256:afe173ac2646c2636305ab820cc0380b22a00a7bca4290452e7166b4f4fa49d0",
                "sha256:b9eb88593159a53a5ee0b0159daee531ff7dd9c87fa78f5d807ca059c7eb1b2b",
                "sha256:c16635f8dddbeb1b827977d0b00d07b644b040aeb9ff8607a9fc0997afa3e567",
                "sha256:ca3eefb02ef17257fae8b8555c85e7c1efdfd777f671384b0e4ef27409b02720",
                "sha256:caa59e2cae0e23b1e225447d7a9ddb0f982f42a6a22d497a484dfe62a06f7c0e",
                "sha256:cb55258931448d61e2d50187de4ee66fc9d9f34908b524949b8b2b93d0c57136",
                "sha256:d248c46c0aa406695bda2abf99632db991f8b3a6d46018721a2892312a99f069",
                "sha256:d2578e5149ff49878934debfacf5c743fab49eca5ecdb983d0b218e1e554c498",
                "sha256:dd22085446f3eca990d12a0878eeb5199dc9553b2e71716bfe7bed9915a472ab",
                "sha256:e7cf940af5fee00a92e281eb157abe8770227a5255207818ea9a34e54a29f5b2",
                "sha256:f70f3d028794e31cf9d1a822914efc935aadb2438ec4e8d4871d95eb1ce032d6",
                "sha256:fd2842a0faed9ab9aba0922c951906132d9384be89690570f0ed18cd4f20e658",
                "sha256:fd628e63ffdba0112e3ddf1b1e9f3db29dd8262345138e08f4938acbc6d0805a",
                "sha256:ffd7cf165ff71afb202b3f36daafbf298932bee325aac9f58e1c9cd55838bef0"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==1.4.3"
        },
        "markupsafe": {
            "hashes": [
                "sha256:0212a68688482dc52b2d45013df70d169f542b7394fc744c02a57374a4207003",
                "sha256:089cf3dbf0cd6c100f02945abeb18484bd1ee57a079aefd52cffd17fba910b88",
                "sha256:10c1bfff05d95783da83491be968e8fe789263689c02724e0c691933c52994f5",
                "sha256:33b74d289bd2f5e527beadcaa3f401e0df0a89927c1559c8566c066fa4248ab7",
                "sha256:3799351e2336dc91ea70b034983ee71cf2f9533cdff7c14c90ea126bfd95d65a",
                "sha256:3ce11ee3f23f79dbd06fb3d63e2f6af7b12db1d46932fe7bd8afa259a5996603",
                "sha256:421be9fbf0ffe9ffd7a378aafebbf6f4602d564d34be190fc19a193232fd12b1",
                "sha256:43093fb83d8343aac0b1baa75516da6092f58f41200907ef92448ecab8825135",
                "sha256:46d00d6cfecdde84d40e572d63735ef81423ad31184100411e6e3388d405e247",
                "sha256:4a33dea2b688b3190ee12bd7cfa29d39c9ed176bda40bfa11099a3ce5d3a7ac6",
                "sha256:4b9fe39a2ccc108a4accc2676e77da025ce383c108593d65cc909add5c3bd601",
                "sha256:56442863ed2b06d19c37f94d999035e15ee982988920e12a5b4ba29b62ad1f77",
                "sha256:671cd1187ed5e62818414afe79ed29da836dde67166a9fac6d435873c44fdd02",
                "sha256:694deca8d702d5db21ec83983ce0bb4b26a578e71fbdbd4fdcd387daa90e4d5e",
                "sha256:6a074d34ee7a5ce3effbc526b7083ec9731bb3cbf921bbe1d3005d4d2bdb3a63",
                "sha256:6d0072fea50feec76a4c418096652f2c3238eaa014b2f94aeb1d56a66b41403f",
                "sha256:6fbf47b5d3728c6aea2abb0589b5d30459e369baa772e0f37a0320185e87c980",
                "sha256:7f91197cc9e48f989d12e4e6fbc46495c446636dfc81b9ccf50bb0ec74b91d4b",
                "sha256:86b1f75c4e7c2ac2ccdaec2b9022845dbb81880ca318bb7a0a01fbf7813e3812",
                "sha256:8dc1c72a69aa7e082593c4a203dcf94ddb74bb5c8a731e4e1eb68d031e8498ff",
                "sha256:8e3dcf21f367459434c18e71b2a9532d96547aef8a871872a5bd69a715c15f96",
                "sha256:8e576a51ad59e4bfaac456023a78f6b5e6e7651dcd383bcc3e18d06f9b55d6d1",
                "sha256:96e37a3dc86e80bf81758c152fe66dbf60ed5eca3d26305edf01892257049925",
                "sha256:97a68e6ada378df82bc9f16b800ab77cbf4b2fada0081794318520138c088e4a",
                "sha256:99a2a507ed3ac881b975a2976d59f38c19386d128e7a9a18b7df6fff1fd4c1d6",
                "sha256:a49907dd8420c5685cfa064a1335b6754b74541bbb3706c259c02ed65b644b3e",
                "sha256:b09bf97215625a311f669476f44b8b318b075847b49316d3e28c08e41a7a573f",
                "sha256:b7bd98b796e2b6553da7225aeb61f447f80a1ca64f41d83612e6139ca5213aa4",
                "sha256:b87db4360013327109564f0e591bd2a3b318547bcef31b468a92ee504d07ae4f",
                "sha256:bcb3ed405ed3222f9904899563d6fc492ff75cce56cba05e32eff40e6acbeaa3",
                "sha256:d4306c36ca495956b6d568d276ac11fdd9c30a36f1b6eb928070dc5360b22e1c",
                "sha256:d5ee4f386140395a2c818d149221149c54849dfcfcb9f1debfe07a8b8bd63f9a",
                "sha256:dda30ba7e87fbbb7eab1ec9f58678558fd9a6b8b853530e176eabd064da81417",
                "sha256:e04e26803c9c3851c931eac40c695602c6295b8d432cbe78609649ad9bd2da8a",
                "sha256:e1c0b87e09fa55a220f058d1d49d3fb8df88fbfab58558f1198e08c1e1de842a",
                "sha256:e72591e9ecd94d7feb70c1cbd7be7b3ebea3f548870aa91e2732960fa4d57a37",
                "sha256:e8c843bbcda3a2f1e3c2ab25913c80a3c5376cd00c6e8c4a86a89a28c8dc5452",
                "sha256:efc1913fd2ca4f334418481c7e595c00aad186563bbc1ec76067848c7ca0a933",
                "sha256:f121a1420d4e173a5d96e47e9a0c0dcff965afdf1626d28de1460815f7c4ee7a",
                "sha256:fc7b548b17d238737688817ab67deebb30e8073c95749d55538ed473130ec0c7"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==2.1.1"
        },
        "matplotlib": {
            "hashes": [
                "sha256:03bbb3f5f78836855e127b5dab228d99551ad0642918ccbf3067fcd52ac7ac5e",
                "sha256:24173c23d1bcbaed5bf47b8785d27933a1ac26a5d772200a0f3e0e38f471b001",
                "sha256:2a0967d4156adbd0d46db06bc1a877f0370bce28d10206a5071f9ecd6dc60b79",
                "sha256:2e8bda1088b941ead50caabd682601bece983cadb2283cafff56e8fcddbf7d7f",
                "sha256:31fbc2af27ebb820763f077ec7adc79b5a031c2f3f7af446bd7909674cd59460",
                "sha256:364e6bca34edc10a96aa3b1d7cd76eb2eea19a4097198c1b19e89bee47ed5781",
                "sha256:3d8e129af95b156b41cb3be0d9a7512cc6d73e2b2109f82108f566dbabdbf377",
                "sha256:44c6436868186564450df8fd2fc20ed9daaef5caad699aa04069e87099f9b5a8",
                "sha256:48cf850ce14fa18067f2d9e0d646763681948487a8080ec0af2686468b4607a2",
                "sha256:49a5938ed6ef9dda560f26ea930a2baae11ea99e1c2080c8714341ecfda72a89",
                "sha256:4a05f2b37222319753a5d43c0a4fd97ed4ff15ab502113e3f2625c26728040cf",
                "sha256:4a44cdfdb9d1b2f18b1e7d315eb3843abb097869cd1ef89cfce6a488cd1b5182",
                "sha256:4fa28ca76ac5c2b2d54bc058b3dad8e22ee85d26d1ee1b116a6fd4d2277b6a04",
                "sha256:5844cea45d804174bf0fac219b4ab50774e504bef477fc10f8f730ce2d623441",
                "sha256:5a32ea6e12e80dedaca2d4795d9ed40f97bfa56e6011e14f31502fdd528b9c89",
                "sha256:6c623b355d605a81c661546af7f24414165a8a2022cddbe7380a31a4170fa2e9",
                "sha256:751d3815b555dcd6187ad35b21736dc12ce6925fc3fa363bbc6dc0f86f16484f",
                "sha256:75c406c527a3aa07638689586343f4b344fcc7ab1f79c396699eb550cd2b91f7",
                "sha256:77157be0fc4469cbfb901270c205e7d8adb3607af23cef8bd11419600647ceed",
                "sha256:7d7705022df2c42bb02937a2a824f4ec3cca915700dd80dc23916af47ff05f1a",
                "sha256:7f409716119fa39b03da3d9602bd9b41142fab7a0568758cd136cd80b1bf36c8",
                "sha256:9480842d5aadb6e754f0b8f4ebeb73065ac8be1855baa93cd082e46e770591e9",
                "sha256:9776e1a10636ee5f06ca8efe0122c6de57ffe7e8c843e0fb6e001e9d9256ec95",
                "sha256:a91426ae910819383d337ba0dc7971c7cefdaa38599868476d94389a329e599b",
                "sha256:b4fedaa5a9aa9ce14001541812849ed1713112651295fdddd640ea6620e6cf98",
                "sha256:b6c63cd01cad0ea8704f1fd586e9dc5777ccedcd42f63cbbaa3eae8dd41172a1",
                "sha256:b8d3f4e71e26307e8c120b72c16671d70c5cd08ae412355c11254aa8254fb87f",
                "sha256:c4b82c2ae6d305fcbeb0eb9c93df2602ebd2f174f6e8c8a5d92f9445baa0c1d3",
                "sha256:c772264631e5ae61f0bd41313bbe48e1b9bcc95b974033e1118c9caa1a84d5c6",
                "sha256:c87973ddec10812bddc6c286b88fdd654a666080fbe846a1f7a3b4ba7b11ab78",
                "sha256:e2b696699386766ef171a259d72b203a3c75d99d03ec383b97fc2054f52e15cf",
                "sha256:ea75df8e567743207e2b479ba3d8843537be1c146d4b1e3e395319a4e1a77fe9",
                "sha256:ebc27ad11df3c1661f4677a7762e57a8a91dd41b466c3605e90717c9a5f90c82",
                "sha256:ee0b8e586ac07f83bb2950717e66cb305e2859baf6f00a9c39cc576e0ce9629c",
                "sha256:ee175a571e692fc8ae8e41ac353c0e07259113f4cb063b0ec769eff9717e84bb"
            ],
            "index": "pypi",
            "version": "==3.5.2"
        },
        "matplotlib-inline": {
            "hashes": [
                "sha256:a04bfba22e0d1395479f866853ec1ee28eea1485c1d69a6faf00dc3e24ff34ee",
                "sha256:aed605ba3b72462d64d475a21a9296f400a19c4f74a31b59103d2a99ffd5aa5c"
            ],
            "markers": "python_version >= '3.5'",
            "version": "==0.1.3"
        },
        "mistune": {
            "hashes": [
                "sha256:59a3429db53c50b5c6bcc8a07f8848cb00d7dc8bdb431a4ab41920d201d4756e",
                "sha256:88a1051873018da288eee8538d476dffe1262495144b33ecb586c4ab266bb8d4"
            ],
            "version": "==0.8.4"
        },
        "nbclient": {
            "hashes": [
                "sha256:cdef7757cead1735d2c70cc66095b072dced8a1e6d1c7639ef90cd3e04a11f2e",
                "sha256:f251bba200a2b401a061dfd700a7a70b5772f664fb49d4a2d3e5536ec0e98c76"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==0.6.4"
        },
        "nbconvert": {
            "hashes": [
                "sha256:223e46e27abe8596b8aed54301fadbba433b7ffea8196a68fd7b1ff509eee99d",
                "sha256:c56dd0b8978a1811a5654f74c727ff16ca87dd5a43abd435a1c49b840fcd8360"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==6.5.0"
        },
        "nbformat": {
            "hashes": [
                "sha256:0d6072aaec95dddc39735c144ee8bbc6589c383fb462e4058abc855348152dad",
                "sha256:44ba5ca6acb80c5d5a500f1e5b83ede8cbe364d5a495c4c8cf60aaf1ba656501"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==5.4.0"
        },
        "nest-asyncio": {
            "hashes": [
                "sha256:b98e3ec1b246135e4642eceffa5a6c23a3ab12c82ff816a92c612d68205813b2",
                "sha256:e442291cd942698be619823a17a86a5759eabe1f8613084790de189fe9e16d65"
            ],
            "markers": "python_version >= '3.5'",
            "version": "==1.5.5"
        },
        "nltk": {
            "hashes": [
                "sha256:ba3de02490308b248f9b94c8bc1ac0683e9aa2ec49ee78536d8667afb5e3eec8",
                "sha256:d6507d6460cec76d70afea4242a226a7542f85c669177b9c7f562b7cf1b05502"
            ],
            "index": "pypi",
            "version": "==3.7"
        },
        "notebook": {
            "hashes": [
                "sha256:6268c9ec9048cff7a45405c990c29ac9ca40b0bc3ec29263d218c5e01f2b4e86",
                "sha256:8c07a3bb7640e371f8a609bdbb2366a1976c6a2589da8ef917f761a61e3ad8b1"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==6.4.12"
        },
        "numpy": {
            "hashes": [
                "sha256:0791fbd1e43bf74b3502133207e378901272f3c156c4df4954cad833b1380207",
                "sha256:1ce7ab2053e36c0a71e7a13a7475bd3b1f54750b4b433adc96313e127b870887",
                "sha256:2d487e06ecbf1dc2f18e7efce82ded4f705f4bd0cd02677ffccfb39e5c284c7e",
                "sha256:37431a77ceb9307c28382c9773da9f306435135fae6b80b62a11c53cfedd8802",
                "sha256:3e1ffa4748168e1cc8d3cde93f006fe92b5421396221a02f2274aab6ac83b077",
                "sha256:425b390e4619f58d8526b3dcf656dde069133ae5c240229821f01b5f44ea07af",
                "sha256:43a8ca7391b626b4c4fe20aefe79fec683279e31e7c79716863b4b25021e0e74",
                "sha256:4c6036521f11a731ce0648f10c18ae66d7143865f19f7299943c985cdc95afb5",
                "sha256:59d55e634968b8f77d3fd674a3cf0b96e85147cd6556ec64ade018f27e9479e1",
                "sha256:64f56fc53a2d18b1924abd15745e30d82a5782b2cab3429aceecc6875bd5add0",
                "sha256:7228ad13744f63575b3a972d7ee4fd61815b2879998e70930d4ccf9ec721dce0",
                "sha256:9ce7df0abeabe7fbd8ccbf343dc0db72f68549856b863ae3dd580255d009648e",
                "sha256:a911e317e8c826ea632205e63ed8507e0dc877dcdc49744584dfc363df9ca08c",
                "sha256:b89bf9b94b3d624e7bb480344e91f68c1c6c75f026ed6755955117de00917a7c",
                "sha256:ba9ead61dfb5d971d77b6c131a9dbee62294a932bf6a356e48c75ae684e635b3",
                "sha256:c1d937820db6e43bec43e8d016b9b3165dcb42892ea9f106c70fb13d430ffe72",
                "sha256:cc7f00008eb7d3f2489fca6f334ec19ca63e31371be28fd5dad955b16ec285bd",
                "sha256:d4c5d5eb2ec8da0b4f50c9a843393971f31f1d60be87e0fb0917a49133d257d6",
                "sha256:e96d7f3096a36c8754207ab89d4b3282ba7b49ea140e4973591852c77d09eb76",
                "sha256:f0725df166cf4785c0bc4cbfb320203182b1ecd30fee6e541c8752a92df6aa32",
                "sha256:f3eb268dbd5cfaffd9448113539e44e2dd1c5ca9ce25576f7c04a5453edc26fa",
                "sha256:fb7a980c81dd932381f8228a426df8aeb70d59bbcda2af075b627bbc50207cba"
            ],
            "index": "pypi",
            "version": "==1.22.4"
        },
        "packaging": {
            "hashes": [
                "sha256:dd47c42927d89ab911e606518907cc2d3a1f38bbd026385970643f9c5b8ecfeb",
                "sha256:ef103e05f519cdc783ae24ea4e2e0f508a9c99b2d4969652eed6a2e1ea5bd522"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==21.3"
        },
        "pandas": {
            "hashes": [
                "sha256:0010771bd9223f7afe5f051eb47c4a49534345dfa144f2f5470b27189a4dd3b5",
                "sha256:061609334a8182ab500a90fe66d46f6f387de62d3a9cb9aa7e62e3146c712167",
                "sha256:09d8be7dd9e1c4c98224c4dfe8abd60d145d934e9fc1f5f411266308ae683e6a",
                "sha256:295872bf1a09758aba199992c3ecde455f01caf32266d50abc1a073e828a7b9d",
                "sha256:3228198333dd13c90b6434ddf61aa6d57deaca98cf7b654f4ad68a2db84f8cfe",
                "sha256:385c52e85aaa8ea6a4c600a9b2821181a51f8be0aee3af6f2dcb41dafc4fc1d0",
                "sha256:51649ef604a945f781105a6d2ecf88db7da0f4868ac5d45c51cb66081c4d9c73",
                "sha256:5586cc95692564b441f4747c47c8a9746792e87b40a4680a2feb7794defb1ce3",
                "sha256:5a206afa84ed20e07603f50d22b5f0db3fb556486d8c2462d8bc364831a4b417",
                "sha256:5b79af3a69e5175c6fa7b4e046b21a646c8b74e92c6581a9d825687d92071b51",
                "sha256:5c54ea4ef3823108cd4ec7fb27ccba4c3a775e0f83e39c5e17f5094cb17748bc",
                "sha256:8c5bf555b6b0075294b73965adaafb39cf71c312e38c5935c93d78f41c19828a",
                "sha256:92bc1fc585f1463ca827b45535957815b7deb218c549b7c18402c322c7549a12",
                "sha256:95c1e422ced0199cf4a34385ff124b69412c4bc912011ce895582bee620dfcaa",
                "sha256:b8134651258bce418cb79c71adeff0a44090c98d955f6953168ba16cc285d9f7",
                "sha256:be67c782c4f1b1f24c2f16a157e12c2693fd510f8df18e3287c77f33d124ed07",
                "sha256:c072c7f06b9242c855ed8021ff970c0e8f8b10b35e2640c657d2a541c5950f59",
                "sha256:d0d4f13e4be7ce89d7057a786023c461dd9370040bdb5efa0a7fe76b556867a0",
                "sha256:df82739e00bb6daf4bba4479a40f38c718b598a84654cbd8bb498fd6b0aa8c16",
                "sha256:f549097993744ff8c41b5e8f2f0d3cbfaabe89b4ae32c8c08ead6cc535b80139",
                "sha256:ff08a14ef21d94cdf18eef7c569d66f2e24e0bc89350bcd7d243dd804e3b5eb2"
            ],
            "index": "pypi",
            "version": "==1.4.2"
        },
        "pandocfilters": {
            "hashes": [
                "sha256:0b679503337d233b4339a817bfc8c50064e2eff681314376a47cb582305a7a38",
                "sha256:33aae3f25fd1a026079f5d27bdd52496f0e0803b3469282162bafdcbdf6ef14f"
            ],
            "markers": "python_version >= '2.7' and python_version not in '3.0, 3.1, 3.2, 3.3'",
            "version": "==1.5.0"
        },
        "parso": {
            "hashes": [
                "sha256:8c07be290bb59f03588915921e29e8a50002acaf2cdc5fa0e0114f91709fafa0",
                "sha256:c001d4636cd3aecdaf33cbb40aebb59b094be2a74c556778ef5576c175e19e75"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==0.8.3"
        },
        "pexpect": {
            "hashes": [
                "sha256:0b48a55dcb3c05f3329815901ea4fc1537514d6ba867a152b581d69ae3710937",
                "sha256:fc65a43959d153d0114afe13997d439c22823a27cefceb5ff35c2178c6784c0c"
            ],
            "markers": "sys_platform != 'win32'",
            "version": "==4.8.0"
        },
        "pickleshare": {
            "hashes": [
                "sha256:87683d47965c1da65cdacaf31c8441d12b8044cdec9aca500cd78fc2c683afca",
                "sha256:9649af414d74d4df115d5d718f82acb59c9d418196b7b4290ed47a12ce62df56"
            ],
            "version": "==0.7.5"
        },
        "pillow": {
            "hashes": [
                "sha256:088df396b047477dd1bbc7de6e22f58400dae2f21310d9e2ec2933b2ef7dfa4f",
                "sha256:09e67ef6e430f90caa093528bd758b0616f8165e57ed8d8ce014ae32df6a831d",
                "sha256:0b4d5ad2cd3a1f0d1df882d926b37dbb2ab6c823ae21d041b46910c8f8cd844b",
                "sha256:0b525a356680022b0af53385944026d3486fc8c013638cf9900eb87c866afb4c",
                "sha256:1d4331aeb12f6b3791911a6da82de72257a99ad99726ed6b63f481c0184b6fb9",
                "sha256:20d514c989fa28e73a5adbddd7a171afa5824710d0ab06d4e1234195d2a2e546",
                "sha256:2b291cab8a888658d72b575a03e340509b6b050b62db1f5539dd5cd18fd50578",
                "sha256:3f6c1716c473ebd1649663bf3b42702d0d53e27af8b64642be0dd3598c761fb1",
                "sha256:42dfefbef90eb67c10c45a73a9bc1599d4dac920f7dfcbf4ec6b80cb620757fe",
                "sha256:488f3383cf5159907d48d32957ac6f9ea85ccdcc296c14eca1a4e396ecc32098",
                "sha256:4d45dbe4b21a9679c3e8b3f7f4f42a45a7d3ddff8a4a16109dff0e1da30a35b2",
                "sha256:53c27bd452e0f1bc4bfed07ceb235663a1df7c74df08e37fd6b03eb89454946a",
                "sha256:55e74faf8359ddda43fee01bffbc5bd99d96ea508d8a08c527099e84eb708f45",
                "sha256:59789a7d06c742e9d13b883d5e3569188c16acb02eeed2510fd3bfdbc1bd1530",
                "sha256:5b650dbbc0969a4e226d98a0b440c2f07a850896aed9266b6fedc0f7e7834108",
                "sha256:66daa16952d5bf0c9d5389c5e9df562922a59bd16d77e2a276e575d32e38afd1",
                "sha256:6e760cf01259a1c0a50f3c845f9cad1af30577fd8b670339b1659c6d0e7a41dd",
                "sha256:7502539939b53d7565f3d11d87c78e7ec900d3c72945d4ee0e2f250d598309a0",
                "sha256:769a7f131a2f43752455cc72f9f7a093c3ff3856bf976c5fb53a59d0ccc704f6",
                "sha256:7c150dbbb4a94ea4825d1e5f2c5501af7141ea95825fadd7829f9b11c97aaf6c",
                "sha256:8844217cdf66eabe39567118f229e275f0727e9195635a15e0e4b9227458daaf",
                "sha256:8a66fe50386162df2da701b3722781cbe90ce043e7d53c1fd6bd801bca6b48d4",
                "sha256:9370d6744d379f2de5d7fa95cdbd3a4d92f0b0ef29609b4b1687f16bc197063d",
                "sha256:937a54e5694684f74dcbf6e24cc453bfc5b33940216ddd8f4cd8f0f79167f765",
                "sha256:9c857532c719fb30fafabd2371ce9b7031812ff3889d75273827633bca0c4602",
                "sha256:a4165205a13b16a29e1ac57efeee6be2dfd5b5408122d59ef2145bc3239fa340",
                "sha256:b3fe2ff1e1715d4475d7e2c3e8dabd7c025f4410f79513b4ff2de3d51ce0fa9c",
                "sha256:b6617221ff08fbd3b7a811950b5c3f9367f6e941b86259843eab77c8e3d2b56b",
                "sha256:b761727ed7d593e49671d1827044b942dd2f4caae6e51bab144d4accf8244a84",
                "sha256:baf3be0b9446a4083cc0c5bb9f9c964034be5374b5bc09757be89f5d2fa247b8",
                "sha256:c17770a62a71718a74b7548098a74cd6880be16bcfff5f937f900ead90ca8e92",
                "sha256:c67db410508b9de9c4694c57ed754b65a460e4812126e87f5052ecf23a011a54",
                "sha256:d78ca526a559fb84faaaf84da2dd4addef5edb109db8b81677c0bb1aad342601",
                "sha256:e9ed59d1b6ee837f4515b9584f3d26cf0388b742a11ecdae0d9237a94505d03a",
                "sha256:f054b020c4d7e9786ae0404278ea318768eb123403b18453e28e47cdb7a0a4bf",
                "sha256:f372d0f08eff1475ef426344efe42493f71f377ec52237bf153c5713de987251",
                "sha256:f3f6a6034140e9e17e9abc175fc7a266a6e63652028e157750bd98e804a8ed9a",
                "sha256:ffde4c6fabb52891d81606411cbfaf77756e3b561b566efd270b3ed3791fde4e"
            ],
            "index": "pypi",
            "version": "==9.1.1"
        },
        "prometheus-client": {
            "hashes": [
                "sha256:522fded625282822a89e2773452f42df14b5a8e84a86433e3f8a189c1d54dc01",
                "sha256:5459c427624961076277fdc6dc50540e2bacb98eebde99886e59ec55ed92093a"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==0.14.1"
        },
        "prompt-toolkit": {
            "hashes": [
                "sha256:62291dad495e665fca0bda814e342c69952086afb0f4094d0893d357e5c78752",
                "sha256:bd640f60e8cecd74f0dc249713d433ace2ddc62b65ee07f96d358e0b152b6ea7"
            ],
            "markers": "python_full_version >= '3.6.2'",
            "version": "==3.0.29"
        },
        "psutil": {
            "hashes": [
                "sha256:068935df39055bf27a29824b95c801c7a5130f118b806eee663cad28dca97685",
                "sha256:0904727e0b0a038830b019551cf3204dd48ef5c6868adc776e06e93d615fc5fc",
                "sha256:0f15a19a05f39a09327345bc279c1ba4a8cfb0172cc0d3c7f7d16c813b2e7d36",
                "sha256:19f36c16012ba9cfc742604df189f2f28d2720e23ff7d1e81602dbe066be9fd1",
                "sha256:20b27771b077dcaa0de1de3ad52d22538fe101f9946d6dc7869e6f694f079329",
                "sha256:28976df6c64ddd6320d281128817f32c29b539a52bdae5e192537bc338a9ec81",
                "sha256:29a442e25fab1f4d05e2655bb1b8ab6887981838d22effa2396d584b740194de",
                "sha256:3054e923204b8e9c23a55b23b6df73a8089ae1d075cb0bf711d3e9da1724ded4",
                "sha256:32c52611756096ae91f5d1499fe6c53b86f4a9ada147ee42db4991ba1520e574",
                "sha256:3a76ad658641172d9c6e593de6fe248ddde825b5866464c3b2ee26c35da9d237",
                "sha256:44d1826150d49ffd62035785a9e2c56afcea66e55b43b8b630d7706276e87f22",
                "sha256:4b6750a73a9c4a4e689490ccb862d53c7b976a2a35c4e1846d049dcc3f17d83b",
                "sha256:56960b9e8edcca1456f8c86a196f0c3d8e3e361320071c93378d41445ffd28b0",
                "sha256:57f1819b5d9e95cdfb0c881a8a5b7d542ed0b7c522d575706a80bedc848c8954",
                "sha256:58678bbadae12e0db55186dc58f2888839228ac9f41cc7848853539b70490021",
                "sha256:645bd4f7bb5b8633803e0b6746ff1628724668681a434482546887d22c7a9537",
                "sha256:799759d809c31aab5fe4579e50addf84565e71c1dc9f1c31258f159ff70d3f87",
                "sha256:79c9108d9aa7fa6fba6e668b61b82facc067a6b81517cab34d07a84aa89f3df0",
                "sha256:91c7ff2a40c373d0cc9121d54bc5f31c4fa09c346528e6a08d1845bce5771ffc",
                "sha256:9272167b5f5fbfe16945be3db475b3ce8d792386907e673a209da686176552af",
                "sha256:944c4b4b82dc4a1b805329c980f270f170fdc9945464223f2ec8e57563139cf4",
                "sha256:a6a11e48cb93a5fa606306493f439b4aa7c56cb03fc9ace7f6bfa21aaf07c453",
                "sha256:a8746bfe4e8f659528c5c7e9af5090c5a7d252f32b2e859c584ef7d8efb1e689",
                "sha256:abd9246e4cdd5b554a2ddd97c157e292ac11ef3e7af25ac56b08b455c829dca8",
                "sha256:b14ee12da9338f5e5b3a3ef7ca58b3cba30f5b66f7662159762932e6d0b8f680",
                "sha256:b88f75005586131276634027f4219d06e0561292be8bd6bc7f2f00bdabd63c4e",
                "sha256:c7be9d7f5b0d206f0bbc3794b8e16fb7dbc53ec9e40bbe8787c6f2d38efcf6c9",
                "sha256:d2d006286fbcb60f0b391741f520862e9b69f4019b4d738a2a45728c7e952f1b",
                "sha256:db417f0865f90bdc07fa30e1aadc69b6f4cad7f86324b02aa842034efe8d8c4d",
                "sha256:e7e10454cb1ab62cc6ce776e1c135a64045a11ec4c6d254d3f7689c16eb3efd2",
                "sha256:f65f9a46d984b8cd9b3750c2bdb419b2996895b005aefa6cbaba9a143b1ce2c5",
                "sha256:fea896b54f3a4ae6f790ac1d017101252c93f6fe075d0e7571543510f11d2676"
            ],
            "markers": "python_version >= '2.7' and python_version not in '3.0, 3.1, 3.2, 3.3'",
            "version": "==5.9.1"
        },
        "ptyprocess": {
            "hashes": [
                "sha256:4b41f3967fce3af57cc7e94b888626c18bf37a083e3651ca8feeb66d492fef35",
                "sha256:5c5d0a3b48ceee0b48485e0c26037c0acd7d29765ca3fbb5cb3831d347423220"
            ],
            "markers": "os_name != 'nt'",
            "version": "==0.7.0"
        },
        "pure-eval": {
            "hashes": [
                "sha256:01eaab343580944bc56080ebe0a674b39ec44a945e6d09ba7db3cb8cec289350",
                "sha256:2b45320af6dfaa1750f543d714b6d1c520a1688dec6fd24d339063ce0aaa9ac3"
            ],
            "version": "==0.2.2"
        },
        "pycparser": {
            "hashes": [
                "sha256:8ee45429555515e1f6b185e78100aea234072576aa43ab53aefcae078162fca9",
                "sha256:e644fdec12f7872f86c58ff790da456218b10f863970249516d60a5eaca77206"
            ],
            "version": "==2.21"
        },
        "pygments": {
            "hashes": [
                "sha256:5eb116118f9612ff1ee89ac96437bb6b49e8f04d8a13b514ba26f620208e26eb",
                "sha256:dc9c10fb40944260f6ed4c688ece0cd2048414940f1cea51b8b226318411c519"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==2.12.0"
        },
        "pyparsing": {
            "hashes": [
                "sha256:2b020ecf7d21b687f219b71ecad3631f644a47f01403fa1d1036b0c6416d70fb",
                "sha256:5026bae9a10eeaefb61dab2f09052b9f4307d44aee4eda64b309723d8d206bbc"
            ],
            "markers": "python_full_version >= '3.6.8'",
            "version": "==3.0.9"
        },
        "pyphen": {
            "hashes": [
                "sha256:459020cd320eb200c0c5ba46b98b2278fd34c5546f520fdcd2ce5f8d733eb994",
                "sha256:b7d3dfc24b6f2178cdb2b1757ace0bd5d222de3e62c28d22ac578c5f22a13e9b"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==0.12.0"
        },
        "pyrsistent": {
            "hashes": [
                "sha256:0e3e1fcc45199df76053026a51cc59ab2ea3fc7c094c6627e93b7b44cdae2c8c",
                "sha256:1b34eedd6812bf4d33814fca1b66005805d3640ce53140ab8bbb1e2651b0d9bc",
                "sha256:4ed6784ceac462a7d6fcb7e9b663e93b9a6fb373b7f43594f9ff68875788e01e",
                "sha256:5d45866ececf4a5fff8742c25722da6d4c9e180daa7b405dc0a2a2790d668c26",
                "sha256:636ce2dc235046ccd3d8c56a7ad54e99d5c1cd0ef07d9ae847306c91d11b5fec",
                "sha256:6455fc599df93d1f60e1c5c4fe471499f08d190d57eca040c0ea182301321286",
                "sha256:6bc66318fb7ee012071b2792024564973ecc80e9522842eb4e17743604b5e045",
                "sha256:7bfe2388663fd18bd8ce7db2c91c7400bf3e1a9e8bd7d63bf7e77d39051b85ec",
                "sha256:7ec335fc998faa4febe75cc5268a9eac0478b3f681602c1f27befaf2a1abe1d8",
                "sha256:914474c9f1d93080338ace89cb2acee74f4f666fb0424896fcfb8d86058bf17c",
                "sha256:b568f35ad53a7b07ed9b1b2bae09eb15cdd671a5ba5d2c66caee40dbf91c68ca",
                "sha256:cdfd2c361b8a8e5d9499b9082b501c452ade8bbf42aef97ea04854f4a3f43b22",
                "sha256:d1b96547410f76078eaf66d282ddca2e4baae8964364abb4f4dcdde855cd123a",
                "sha256:d4d61f8b993a7255ba714df3aca52700f8125289f84f704cf80916517c46eb96",
                "sha256:d7a096646eab884bf8bed965bad63ea327e0d0c38989fc83c5ea7b8a87037bfc",
                "sha256:df46c854f490f81210870e509818b729db4488e1f30f2a1ce1698b2295a878d1",
                "sha256:e24a828f57e0c337c8d8bb9f6b12f09dfdf0273da25fda9e314f0b684b415a07",
                "sha256:e4f3149fd5eb9b285d6bfb54d2e5173f6a116fe19172686797c056672689daf6",
                "sha256:e92a52c166426efbe0d1ec1332ee9119b6d32fc1f0bbfd55d5c1088070e7fc1b",
                "sha256:f87cc2863ef33c709e237d4b5f4502a62a00fab450c9e020892e8e2ede5847f5",
                "sha256:fd8da6d0124efa2f67d86fa70c851022f87c98e205f0594e1fae044e7119a5a6"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==0.18.1"
        },
        "python-dateutil": {
            "hashes": [
                "sha256:0123cacc1627ae19ddf3c27a5de5bd67ee4586fbdd6440d9748f8abb483d3e86",
                "sha256:961d03dc3453ebbc59dbdea9e4e11c5651520a876d0f4db161e8674aae935da9"
            ],
            "markers": "python_version >= '2.7' and python_version not in '3.0, 3.1, 3.2, 3.3'",
            "version": "==2.8.2"
        },
        "pytz": {
            "hashes": [
                "sha256:1e760e2fe6a8163bc0b3d9a19c4f84342afa0a2affebfaa84b01b978a02ecaa7",
                "sha256:e68985985296d9a66a881eb3193b0906246245294a881e7c8afe623866ac6a5c"
            ],
            "version": "==2022.1"
        },
        "pyzmq": {
            "hashes": [
                "sha256:057176dd3f5ccf5aad4abd662d76b6a39bbf799baaf2f39cd4fdaf2eab326e43",
                "sha256:05ec90a8da618f2398f9d1aa20b18a9ef332992c6ac23e8c866099faad6ef0d6",
                "sha256:154de02b15422af28b53d29a02de72121ba503634955017255573fc1f995143d",
                "sha256:16b832adb5d8716f46051da5533c480250bf126984ce86804db6137a3a7f931b",
                "sha256:1df26aa854bdd3a8341bf199064dd6aa6e240f2eaa3c9fa8d217e5d8b868c73e",
                "sha256:28f9164fb2658b7b414fa0894c75b1a9c61375774cdc1bdb7298beb042a2cd87",
                "sha256:2951c29b8649f3672af9dca8ff61d86310d3664d9629788b1c66422fb13b1239",
                "sha256:2b08774057ae7ce8a2eb4e7d54db05358234440706ce43a85814500c5d7bd22e",
                "sha256:2e2ac40f7a91c740ec68d6db07ae19ea9259c959333c68bee56ab2c799a67d66",
                "sha256:312e56799410c34797417a4060a8bd37d4db1f06d1ec0c54f7c8fd81e0d90376",
                "sha256:38f778a74e3889392e949326cfd0e9b2eb37dcbb2980d98fad2c51703d523db2",
                "sha256:3955dd5bbbe02f454655296ee36a66c334c7102a29b8458223d168c0380edfd5",
                "sha256:425ba851a6f9892bde1da2024d82e2fe6796bd77e3391fb96665c50fe9d4c6a5",
                "sha256:48bbc2db041ab28eeee4a3e8ada0ed336640946dd5a8e53dbd3805f9dbdcf0dc",
                "sha256:4fbcd657cda75574fd1315a4c44bd322bc2e219039fb09f146bbe6f8aef039e9",
                "sha256:523ba7fd4d8fe75ad09c1e574a648892b75a97d0cfc8005727681053ac19555b",
                "sha256:53b2c1326c2e484d450932d2be739f064b7cb572faabec38386098a28516a529",
                "sha256:540d7146c3cdc9bbffab039ea067f494eba24d1abe5bd33eb9f963c01e3305d4",
                "sha256:563d4281c4dbdf647d93114420151d33f895afc4c46b7115a67a0aa5347e6624",
                "sha256:67a049bcf967a39993858beed873ed3405536019820922d4efacfe35ab3da51a",
                "sha256:67ec63ae3c9c1fa2e077fcb42e77035e2121a04f987464bdf9945a28535d30ad",
                "sha256:68e22c5d3be451e87d47f956b397a7823bfbde2176341bc902fba30f96831d7e",
                "sha256:6ab4b6108e69f63c917cd7ef7217c5727955b1ac90600e44a13ed5312019a014",
                "sha256:6bd7f18bd4cf51ea8d7e54825902cf36f9d2f35cc51ef618373988d5398b8dd0",
                "sha256:6cd53e861bccc0bdc4620f68fb4a91d5bcfe9f4213cf8e200fa498044d33a6dc",
                "sha256:6d346e551fa64b89d57a4ac74b9bc66703413f02f50093e089e861999ec5cccc",
                "sha256:6ff8708fabc9f9bc2949f457d39b4088c9656c4c9ac15fbbbbaafce8f6d07833",
                "sha256:7626e8384275a7dea6f3d1f749fb5e00299042e9c895fc3dbe24cb154909c242",
                "sha256:7e7346b2b33dcd4a2171dd8a9870ae283eec8f6231dcbcf237a0f41e74751a50",
                "sha256:81623c67cb71b93b5f7e06c9107f3781738ae86866db830c950223d87af2a235",
                "sha256:83f1c76068faf62c32a36dd62dc4db642c2027bbbd960f8f6345b59e9d4dc472",
                "sha256:8679bb1dd723ecbea03b1f96c98972815775fd8ec756c440a14f289c436c472e",
                "sha256:86fb683cb9a9c0bb7476988b7957393ecdd22777d87d804442c66e62c99197f9",
                "sha256:8757c62f7960cd26122f7aaaf86eda1e016fa85734c3777b8054dd334d7dea4d",
                "sha256:894be7d17228e7328cc188096c0162697211ec91761f6812fff12790cbe11c66",
                "sha256:8a0f240bf43c29be1bd82d77e602a61c798e9de02e5f8bb7bb414cb814f43236",
                "sha256:8c3abf7eab5b76ae162c4fbb16d514a947fc57fd995b64e5ea8ef8ba3b888a69",
                "sha256:93332c6972e4c91522c4810e907f3aea067424338071161b39cacded022559df",
                "sha256:97d6c676dc97d593625d9fc48154f2ffeabb619a1e6fe8d2a5b53f97e3e9bdee",
                "sha256:99dd85f0ca1db8d17a01a25c2bbb7784d25a2d39497c6beddbe96bff74194e04",
                "sha256:9c7fb691fb07ec7ab99fd173bb0e7e0248d31bf83d484a87b917a342f63812c9",
                "sha256:b3bc3cf200aab74f3d758586ac50295214eda496ac6a6636e0c881c5958d9123",
                "sha256:bba54f97578943f48f621b4a7afb8eb022370da26a88b88ccc9fee9f3ef7ce45",
                "sha256:bd2a13a0f8367e50347cbac87ae230ae1953935443240238f956bf10668bead6",
                "sha256:cbc1184349ca6e5112898aa7fc3efa1b1bbae24ab1edc774cfd09cbfd3b091d7",
                "sha256:cd82cca9c489e441574804dbda2dd8e114cf3be7935b03de11dade2c9478aea6",
                "sha256:ce8ba5ed8b0a7a203922d61cff45ee6001a41a9359f04f00d055a4e988755569",
                "sha256:cfee22e072a382b92ee0709dbb8203dabd52d54258051e770d9d2a81b162530b",
                "sha256:d977df6f7c4109ed1d96ffb6795f6af77114be606ae4556efbfc9cac725db65d",
                "sha256:da72a384a1d7e87490ca71182f3ab469ed21d847adc16b70c34faac5a3b12801",
                "sha256:ddf4ad1d651e6c9234945061e1a31fe27a4be0dea21c498b87b186fadf8f5919",
                "sha256:eb0ae5dfda83bbce660179d7b41c1c38fd833a54d2e6d9b258c644f3b75ef94d",
                "sha256:f4c7d370badc60ac94a554bc571a46d03e39d8aacfba8006b334512e184aed59",
                "sha256:f6c378b435a26fda8996579c0e324b108d2ca0d01b4661503a75634e5155559f",
                "sha256:f6c9d30888503f2f5f87d6d41f016301352dd98da4a861bd10663c3a2d99d3b5",
                "sha256:fab8a7877275060f7b303e1f91c218069a2814a616b6a5ee2d8a3737deb15915",
                "sha256:fc32e7d7f98cac3d8d5153ed2cb583158ae3d446a6efb8e28ccb1c54a09f4169"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==23.1.0"
        },
        "qtconsole": {
            "hashes": [
                "sha256:b73723fac43938b684dcb237a88510dc7721c43a726cea8ade179a2927c0a2f3",
                "sha256:d364592d7ede3257f1e17fcdbfd339c26e2cc638ca4fa4ee56a724e26ea13c81"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==5.3.1"
        },
        "qtpy": {
            "hashes": [
                "sha256:aee0586081f943029312becece9f63977b0a9e3788f77a6ac8cc74802bb173d6",
                "sha256:ca8cd4217175186344299ee4c0f7e7adcf362c70852ba35b255a534077025c06"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==2.1.0"
        },
        "regex": {
            "hashes": [
                "sha256:042d122f9fee3ceb6d7e3067d56557df697d1aad4ff5f64ecce4dc13a90a7c01",
                "sha256:047b2d1323a51190c01b6604f49fe09682a5c85d3c1b2c8b67c1cd68419ce3c4",
                "sha256:0afa6a601acf3c0dc6de4e8d7d8bbce4e82f8542df746226cd35d4a6c15e9456",
                "sha256:166ae7674d0a0e0f8044e7335ba86d0716c9d49465cff1b153f908e0470b8300",
                "sha256:17443f99b8f255273731f915fdbfea4d78d809bb9c3aaf67b889039825d06515",
                "sha256:17764683ea01c2b8f103d99ae9de2473a74340df13ce306c49a721f0b1f0eb9e",
                "sha256:179410c79fa86ef318d58ace233f95b87b05a1db6dc493fa29404a43f4b215e2",
                "sha256:186c5a4a4c40621f64d771038ede20fca6c61a9faa8178f9e305aaa0c2442a97",
                "sha256:1a6f2698cfa8340dfe4c0597782776b393ba2274fe4c079900c7c74f68752705",
                "sha256:1ab5cf7d09515548044e69d3a0ec77c63d7b9dfff4afc19653f638b992573126",
                "sha256:1c1264eb40a71cf2bff43d6694ab7254438ca19ef330175060262b3c8dd3931a",
                "sha256:1fc26bb3415e7aa7495c000a2c13bf08ce037775db98c1a3fac9ff04478b6930",
                "sha256:24908aefed23dd065b4a668c0b4ca04d56b7f09d8c8e89636cf6c24e64e67a1e",
                "sha256:249437f7f5b233792234aeeecb14b0aab1566280de42dfc97c26e6f718297d68",
                "sha256:24963f0b13cc63db336d8da2a533986419890d128c551baacd934c249d51a779",
                "sha256:26dbe90b724efef7820c3cf4a0e5be7f130149f3d2762782e4e8ac2aea284a0b",
                "sha256:27624b490b5d8880f25dac67e1e2ea93dfef5300b98c6755f585799230d6c746",
                "sha256:2ac29b834100d2c171085ceba0d4a1e7046c434ddffc1434dbc7f9d59af1e945",
                "sha256:2f4c101746a8dac0401abefa716b357c546e61ea2e3d4a564a9db9eac57ccbce",
                "sha256:30637e7fa4acfed444525b1ab9683f714be617862820578c9fd4e944d4d9ad1f",
                "sha256:3adafe6f2c6d86dbf3313866b61180530ca4dcd0c264932dc8fa1ffb10871d58",
                "sha256:3b9b6289e03dbe6a6096880d8ac166cb23c38b4896ad235edee789d4e8697152",
                "sha256:3de1ecf26ce85521bf73897828b6d0687cc6cf271fb6ff32ac63d26b21f5e764",
                "sha256:48dddddce0ea7e7c3e92c1e0c5a28c13ca4dc9cf7e996c706d00479652bff76c",
                "sha256:495a4165172848503303ed05c9d0409428f789acc27050fe2cf0a4549188a7d5",
                "sha256:4a11cbe8eb5fb332ae474895b5ead99392a4ea568bd2a258ab8df883e9c2bf92",
                "sha256:4a5449adef907919d4ce7a1eab2e27d0211d1b255bf0b8f5dd330ad8707e0fc3",
                "sha256:4b8838f70be3ce9e706df9d72f88a0aa7d4c1fea61488e06fdf292ccb70ad2be",
                "sha256:4d206703a96a39763b5b45cf42645776f5553768ea7f3c2c1a39a4f59cafd4ba",
                "sha256:4d42e3b7b23473729adbf76103e7df75f9167a5a80b1257ca30688352b4bb2dc",
                "sha256:52684da32d9003367dc1a1c07e059b9bbaf135ad0764cd47d8ac3dba2df109bc",
                "sha256:53d69d77e9cfe468b000314dd656be85bb9e96de088a64f75fe128dfe1bf30dd",
                "sha256:555f7596fd1f123f8c3a67974c01d6ef80b9769e04d660d6c1a7cc3e6cff7069",
                "sha256:5aba3d13c77173e9bfed2c2cea7fc319f11c89a36fcec08755e8fb169cf3b0df",
                "sha256:5c8d61883a38b1289fba9944a19a361875b5c0170b83cdcc95ea180247c1b7d3",
                "sha256:5e201b1232d81ca1a7a22ab2f08e1eccad4e111579fd7f3bbf60b21ef4a16cea",
                "sha256:663dca677bd3d2e2b5b7d0329e9f24247e6f38f3b740dd9a778a8ef41a76af41",
                "sha256:67ae3601edf86e15ebe40885e5bfdd6002d34879070be15cf18fc0d80ea24fed",
                "sha256:68e5c641645351eb9eb12c465876e76b53717f99e9b92aea7a2dd645a87aa7aa",
                "sha256:71988a76fcb68cc091e901fddbcac0f9ad9a475da222c47d3cf8db0876cb5344",
                "sha256:775694cd0bb2c4accf2f1cdd007381b33ec8b59842736fe61bdbad45f2ac7427",
                "sha256:7f648037c503985aed39f85088acab6f1eb6a0482d7c6c665a5712c9ad9eaefc",
                "sha256:809bbbbbcf8258049b031d80932ba71627d2274029386f0452e9950bcfa2c6e8",
                "sha256:8fd5f8ae42f789538bb634bdfd69b9aa357e76fdfd7ad720f32f8994c0d84f1e",
                "sha256:933e72fbe1829cbd59da2bc51ccd73d73162f087f88521a87a8ec9cb0cf10fa8",
                "sha256:9c1f62ee2ba880e221bc950651a1a4b0176083d70a066c83a50ef0cb9b178e12",
                "sha256:9faa01818dad9111dbf2af26c6e3c45140ccbd1192c3a0981f196255bf7ec5e6",
                "sha256:a58d21dd1a2d6b50ed091554ff85e448fce3fe33a4db8b55d0eba2ca957ed626",
                "sha256:a8a08ace913c4101f0dc0be605c108a3761842efd5f41a3005565ee5d169fb2b",
                "sha256:b2932e728bee0a634fe55ee54d598054a5a9ffe4cd2be21ba2b4b8e5f8064c2c",
                "sha256:b5f759a1726b995dc896e86f17f9c0582b54eb4ead00ed5ef0b5b22260eaf2d0",
                "sha256:bc635ab319c9b515236bdf327530acda99be995f9d3b9f148ab1f60b2431e970",
                "sha256:be456b4313a86be41706319c397c09d9fdd2e5cdfde208292a277b867e99e3d1",
                "sha256:be57f9c7b0b423c66c266a26ad143b2c5514997c05dd32ce7ca95c8b209c2288",
                "sha256:c1ea28f0ee6cbe4c0367c939b015d915aa9875f6e061ba1cf0796ca9a3010570",
                "sha256:c3db393b21b53d7e1d3f881b64c29d886cbfdd3df007e31de68b329edbab7d02",
                "sha256:c400dfed4137f32127ea4063447006d7153c974c680bf0fb1b724cce9f8567fc",
                "sha256:c5429202bef174a3760690d912e3a80060b323199a61cef6c6c29b30ce09fd17",
                "sha256:c5eac5d8a8ac9ccf00805d02a968a36f5c967db6c7d2b747ab9ed782b3b3a28b",
                "sha256:c757f3a27b6345de13ef3ca956aa805d7734ce68023e84d0fc74e1f09ce66f7a",
                "sha256:ceff75127f828dfe7ceb17b94113ec2df4df274c4cd5533bb299cb099a18a8ca",
                "sha256:cff5c87e941292c97d11dc81bd20679f56a2830f0f0e32f75b8ed6e0eb40f704",
                "sha256:d70596f20a03cb5f935d6e4aad9170a490d88fc4633679bf00c652e9def4619e",
                "sha256:e7b2ff451f6c305b516281ec45425dd423223c8063218c5310d6f72a0a7a517c",
                "sha256:e85b10280cf1e334a7c95629f6cbbfe30b815a4ea5f1e28d31f79eb92c2c3d93",
                "sha256:ecd2b5d983eb0adf2049d41f95205bdc3de4e6cc2350e9c80d4409d3a75229de",
                "sha256:ed657a07d8a47ef447224ea00478f1c7095065dfe70a89e7280e5f50a5725131",
                "sha256:f43522fb5d676c99282ca4e2d41e8e2388427c0cf703db6b4a66e49b10b699a8",
                "sha256:f57823f35b18d82b201c1b27ce4e55f88e79e81d9ca07b50ce625d33823e1439",
                "sha256:f7b43acb2c46fb2cd506965b2d9cf4c5e64c9c612bac26c1187933c7296bf08c",
                "sha256:fa7c7044aabdad2329974be2246babcc21d3ede852b3971a90fd8c2056c20360",
                "sha256:fcd7c432202bcb8b642c3f43d5bcafc5930d82fe5b2bf2c008162df258445c1d",
                "sha256:fdecb225d0f1d50d4b26ac423e0032e76d46a788b83b4e299a520717a47d968c",
                "sha256:ffef4b30785dc2d1604dfb7cf9fca5dc27cd86d65f7c2a9ec34d6d3ae4565ec2"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==2022.6.2"
        },
        "requests": {
            "hashes": [
                "sha256:bc7861137fbce630f17b03d3ad02ad0bf978c844f3536d0edda6499dafce2b6f",
                "sha256:d568723a7ebd25875d8d1eaf5dfa068cd2fc8194b2e483d7b1f7c81918dbec6b"
            ],
            "index": "pypi",
            "version": "==2.28.0"
        },
        "send2trash": {
            "hashes": [
                "sha256:d2c24762fd3759860a0aff155e45871447ea58d2be6bdd39b5c8f966a0c99c2d",
                "sha256:f20eaadfdb517eaca5ce077640cb261c7d2698385a6a0f072a4a5447fd49fa08"
            ],
            "version": "==1.8.0"
        },
        "setuptools": {
            "hashes": [
                "sha256:5a844ad6e190dccc67d6d7411d119c5152ce01f7c76be4d8a1eaa314501bba77",
                "sha256:bf8a748ac98b09d32c9a64a995a6b25921c96cc5743c1efa82763ba80ff54e91"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==62.4.0"
        },
        "six": {
            "hashes": [
                "sha256:1e61c37477a1626458e36f7b1d82aa5c9b094fa4802892072e49de9c60c4c926",
                "sha256:8abb2f1d86890a2dfb989f9a77cfcfd3e47c2a354b01111771326f8aa26e0254"
            ],
            "markers": "python_version >= '2.7' and python_version not in '3.0, 3.1, 3.2, 3.3'",
            "version": "==1.16.0"
        },
        "soupsieve": {
            "hashes": [
                "sha256:3b2503d3c7084a42b1ebd08116e5f81aadfaea95863628c80a3b774a11b7c759",
                "sha256:fc53893b3da2c33de295667a0e19f078c14bf86544af307354de5fcf12a3f30d"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==2.3.2.post1"
        },
        "stack-data": {
            "hashes": [
                "sha256:45692d41bd633a9503a5195552df22b583caf16f0b27c4e58c98d88c8b648e12",
                "sha256:999762f9c3132308789affa03e9271bbbe947bf78311851f4d485d8402ed858e"
            ],
            "version": "==0.2.0"
        },
        "terminado": {
            "hashes": [
                "sha256:0d5f126fbfdb5887b25ae7d9d07b0d716b1cc0ccaacc71c1f3c14d228e065197",
                "sha256:ab4eeedccfcc1e6134bfee86106af90852c69d602884ea3a1e8ca6d4486e9bfe"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==0.15.0"
        },
        "textstat": {
            "hashes": [
                "sha256:60b63cf8949f45bbb3b4205e4411bbc1cd66df4c08aef12545811c7e6e24f011",
                "sha256:cbd9d641aa5abff0852638f0489913f31ea52fe597ccbaa337b4fc2a44efd15e"
            ],
            "index": "pypi",
            "version": "==0.7.3"
        },
        "tinycss2": {
            "hashes": [
                "sha256:b2e44dd8883c360c35dd0d1b5aad0b610e5156c2cb3b33434634e539ead9d8bf",
                "sha256:fe794ceaadfe3cf3e686b22155d0da5780dd0e273471a51846d0a02bc204fec8"
            ],
            "markers": "python_version >= '3.6'",
            "version": "==1.1.1"
        },
        "tornado": {
            "hashes": [
                "sha256:0a00ff4561e2929a2c37ce706cb8233b7907e0cdc22eab98888aca5dd3775feb",
                "sha256:0d321a39c36e5f2c4ff12b4ed58d41390460f798422c4504e09eb5678e09998c",
                "sha256:1e8225a1070cd8eec59a996c43229fe8f95689cb16e552d130b9793cb570a288",
                "sha256:20241b3cb4f425e971cb0a8e4ffc9b0a861530ae3c52f2b0434e6c1b57e9fd95",
                "sha256:25ad220258349a12ae87ede08a7b04aca51237721f63b1808d39bdb4b2164558",
                "sha256:33892118b165401f291070100d6d09359ca74addda679b60390b09f8ef325ffe",
                "sha256:33c6e81d7bd55b468d2e793517c909b139960b6c790a60b7991b9b6b76fb9791",
                "sha256:3447475585bae2e77ecb832fc0300c3695516a47d46cefa0528181a34c5b9d3d",
                "sha256:34ca2dac9e4d7afb0bed4677512e36a52f09caa6fded70b4e3e1c89dbd92c326",
                "sha256:3e63498f680547ed24d2c71e6497f24bca791aca2fe116dbc2bd0ac7f191691b",
                "sha256:548430be2740e327b3fe0201abe471f314741efcb0067ec4f2d7dcfb4825f3e4",
                "sha256:6196a5c39286cc37c024cd78834fb9345e464525d8991c21e908cc046d1cc02c",
                "sha256:61b32d06ae8a036a6607805e6720ef00a3c98207038444ba7fd3d169cd998910",
                "sha256:6286efab1ed6e74b7028327365cf7346b1d777d63ab30e21a0f4d5b275fc17d5",
                "sha256:65d98939f1a2e74b58839f8c4dab3b6b3c1ce84972ae712be02845e65391ac7c",
                "sha256:66324e4e1beede9ac79e60f88de548da58b1f8ab4b2f1354d8375774f997e6c0",
                "sha256:6c77c9937962577a6a76917845d06af6ab9197702a42e1346d8ae2e76b5e3675",
                "sha256:70dec29e8ac485dbf57481baee40781c63e381bebea080991893cd297742b8fd",
                "sha256:7250a3fa399f08ec9cb3f7b1b987955d17e044f1ade821b32e5f435130250d7f",
                "sha256:748290bf9112b581c525e6e6d3820621ff020ed95af6f17fedef416b27ed564c",
                "sha256:7da13da6f985aab7f6f28debab00c67ff9cbacd588e8477034c0652ac141feea",
                "sha256:8f959b26f2634a091bb42241c3ed8d3cedb506e7c27b8dd5c7b9f745318ddbb6",
                "sha256:9de9e5188a782be6b1ce866e8a51bc76a0fbaa0e16613823fc38e4fc2556ad05",
                "sha256:a48900ecea1cbb71b8c71c620dee15b62f85f7c14189bdeee54966fbd9a0c5bd",
                "sha256:b87936fd2c317b6ee08a5741ea06b9d11a6074ef4cc42e031bc6403f82a32575",
                "sha256:c77da1263aa361938476f04c4b6c8916001b90b2c2fdd92d8d535e1af48fba5a",
                "sha256:cb5ec8eead331e3bb4ce8066cf06d2dfef1bfb1b2a73082dfe8a161301b76e37",
                "sha256:cc0ee35043162abbf717b7df924597ade8e5395e7b66d18270116f8745ceb795",
                "sha256:d14d30e7f46a0476efb0deb5b61343b1526f73ebb5ed84f23dc794bdb88f9d9f",
                "sha256:d371e811d6b156d82aa5f9a4e08b58debf97c302a35714f6f45e35139c332e32",
                "sha256:d3d20ea5782ba63ed13bc2b8c291a053c8d807a8fa927d941bd718468f7b950c",
                "sha256:d3f7594930c423fd9f5d1a76bee85a2c36fd8b4b16921cae7e965f22575e9c01",
                "sha256:dcef026f608f678c118779cd6591c8af6e9b4155c44e0d1bc0c87c036fb8c8c4",
                "sha256:e0791ac58d91ac58f694d8d2957884df8e4e2f6687cdf367ef7eb7497f79eaa2",
                "sha256:e385b637ac3acaae8022e7e47dfa7b83d3620e432e3ecb9a3f7f58f150e50921",
                "sha256:e519d64089b0876c7b467274468709dadf11e41d65f63bba207e04217f47c085",
                "sha256:e7229e60ac41a1202444497ddde70a48d33909e484f96eb0da9baf8dc68541df",
                "sha256:ed3ad863b1b40cd1d4bd21e7498329ccaece75db5a5bf58cd3c9f130843e7102",
                "sha256:f0ba29bafd8e7e22920567ce0d232c26d4d47c8b5cf4ed7b562b5db39fa199c5",
                "sha256:fa2ba70284fa42c2a5ecb35e322e68823288a4251f9ba9cc77be04ae15eada68",
                "sha256:fba85b6cd9c39be262fcd23865652920832b61583de2a2ca907dbd8e8a8c81e5"
            ],
            "markers": "python_version >= '3.5'",
            "version": "==6.1"
        },
        "tqdm": {
            "hashes": [
                "sha256:40be55d30e200777a307a7585aee69e4eabb46b4ec6a4b4a5f2d9f11e7d5408d",
                "sha256:74a2cdefe14d11442cedf3ba4e21a3b84ff9a2dbdc6cfae2c34addb2a14a5ea6"
            ],
            "index": "pypi",
            "version": "==4.64.0"
        },
        "traitlets": {
            "hashes": [
                "sha256:1530d04badddc6a73d50b7ee34667d4b96914da352109117b4280cb56523a51b",
                "sha256:74803a1baa59af70f023671d86d5c7a834c931186df26d50d362ee6a1ff021fd"
            ],
            "markers": "python_version >= '3.7'",
            "version": "==5.2.2.post1"
        },
        "urllib3": {
            "hashes": [
                "sha256:44ece4d53fb1706f667c9bd1c648f5469a2ec925fcf3a776667042d645472c14",
                "sha256:aabaf16477806a5e1dd19aa41f8c2b7950dd3c746362d7e3223dbe6de6ac448e"
            ],
            "markers": "python_version >= '2.7' and python_version not in '3.0, 3.1, 3.2, 3.3, 3.4' and python_version < '4'",
            "version": "==1.26.9"
        },
        "wcwidth": {
            "hashes": [
                "sha256:beb4802a9cebb9144e99086eff703a642a13d6a0052920003a230f3294bbe784",
                "sha256:c4d647b99872929fdb7bdcaa4fbe7f01413ed3d98077df798530e5b04f116c83"
            ],
            "version": "==0.2.5"
        },
        "webencodings": {
            "hashes": [
                "sha256:a0af1213f3c2226497a97e2b3aa01a7e4bee4f403f95be16fc9acd2947514a78",
                "sha256:b36a1c245f2d304965eb4e0a82848379241dc04b865afcc4aab16748587e1923"
            ],
            "version": "==0.5.1"
        },
        "widgetsnbextension": {
            "hashes": [
                "sha256:4fd321cad39fdcf8a8e248a657202d42917ada8e8ed5dd3f60f073e0d54ceabd",
                "sha256:e84a7a9fcb9baf3d57106e184a7389a8f8eb935bf741a5eb9d60aa18cc029a80"
            ],
            "version": "==3.6.0"
        },
        "wordcloud": {
            "hashes": [
                "sha256:2d5f63cf1f65126d6d1b8d55acae15961c5bd55e6ef8978bf269831dafcd1408",
                "sha256:2e1fc5991f52a0e191873025f5d8cf852eb1c39f2579d43e6d2589dc04d620d9",
                "sha256:2e85b1a6b8211436d47f902837c866c682c5d00046706f1d8e72cc0cd9210d64",
                "sha256:41dafafe3768675ba8285d21ac68bd53191b50da85aba2a7fb35964d1649156f",
                "sha256:6450f67c207f2ab4513c4aac803226427b39f7fc8d3498c0b41a03834b2fc426",
                "sha256:6ff0ca777c801cd2a38deef30019f02fe35df1be9c31f6c301a34bd45006e26b",
                "sha256:90e9cff2c6939b5e1fa87d2a2c5d79c8ac2eafc4c9b9bc1bcb865ca5fde7e758",
                "sha256:9ed09d2d2916514845e42b0cc5dd86f65d4f0f89ab4bf164cc9a628d9db5a76b",
                "sha256:a02b27400bc4b2e4efdd8377e8cd138496b6b6e15a082d9c7b7c7b74a9ee8a55",
                "sha256:a4a626df47eacec207988e1ffdb5bd16b2b62ac83ea2442a0043080c0c5103ac",
                "sha256:cd8c44a21a3207da813c7b7e486ed41fe517eb7b8535deef945437f4cea2b245",
                "sha256:daa7d72f0004fcfea5f649f1683dbe47c4a9c5f721aabeb41278a4ee33f21424",
                "sha256:e0d3f03e4f27faf543859b4bcd229d320361d065cf4786f149081adea4ee68e8",
                "sha256:e6ef771aac17c1cf8558c8d5ef025796184066d7b78f8118aefe011fb0d22952",
                "sha256:f190eb3efcc17765a4ed9d78001fdb713988886b93e54b2758fcf4f6c519ad51",
                "sha256:f49f5213e978fb5d8ff8f6e6067de657e81ca863cab549b198579f58e1430e7c"
            ],
            "index": "pypi",
            "version": "==1.8.1"
        }
    },
    "develop": {
        "autopep8": {
            "hashes": [
                "sha256:44f0932855039d2c15c4510d6df665e4730f2b8582704fa48f9c55bd3e17d979",
                "sha256:ed77137193bbac52d029a52c59bec1b0629b5a186c495f1eb21b126ac466083f"
            ],
            "index": "pypi",
            "version": "==1.6.0"
        },
        "pycodestyle": {
            "hashes": [
                "sha256:720f8b39dde8b293825e7ff02c475f3077124006db4f440dcbc9a20b76548a20",
                "sha256:eddd5847ef438ea1c7870ca7eb78a9d47ce0cdb4851a5523949f2601d0cbbe7f"
            ],
            "markers": "python_version >= '2.7' and python_version not in '3.0, 3.1, 3.2, 3.3, 3.4'",
            "version": "==2.8.0"
        },
        "toml": {
            "hashes": [
                "sha256:806143ae5bfb6a3c6e736a764057db0e6a0e05e338b5630894a5f779cabb4f9b",
                "sha256:b3bda1d108d5dd99f4a20d24d9c348e91c4db7ab1b749200bded2f839ccbe68f"
            ],
            "markers": "python_version >= '2.6' and python_version not in '3.0, 3.1, 3.2, 3.3'",
            "version": "==0.10.2"
        }
    }
}
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