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26

_java_dependency - AS WITH
pom_path™ AS (
SELECT
Tid T,
“repo_name ",
“path”
FROM
“bigquery-public-data.
github_repos.files”
WHERE
“files .
),
“pom_content~ AS (
SELECT
“pom_path”. repo_name ",
ARRAY AGG(
STRUCT (
“pom_path”. path’,
“contents ~. content ",
ExtractDependencyBlock ("

contents ~.

dependency_block "

“content 7) AS

Lh‘5si;“€‘j z;l)5=2*~‘C)Loa~Jg ° 4u§¢n~«b

“files®

“path” LIKE "Y%pom.xml"

N}

10

14

CREATE TEMP FUNCTION
ExtractVersion(version STRING
) AS (
REGEXP_EXTRACT (“version™, r "\$
{C.*?7)3")
i
CREATE TEMP FUNCTION
ExtractDependencyBlock(
content STRING) AS (
REGEXP_EXTRACT_ALL (
REGEXP_REPLACE(
“content ™, r "<exclusions>[\s
\S]*?</exclusions>",
),

r "<dependency>[\s\S]*7</

dependency>"

)
CREATE
OR REPLACE TABLE

“ace-resolver

-359805.github.1
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50

51

53

54

58

60

64

66

ARRAY (
SELECT
AS STRUCT REGEXP_EXTRACT(
“dependency_block ™, r "<
groupId>(.*7)</groupld
N
) “group’,
REGEXP_EXTRACT (
“dependency_block ™, r "<
artifactId>(.*x7)</
artifactId>"

) Tartifact’,

SELECT
IF (
REGEXP_CONTAINS ("
version~, r '\${[\w

-_]*?}I)’

SELECT

REGEXP_EXTRACT (
“content 7,
CONCAT (

Il<|l,

36

39

41

44

45

46

48

49

FROM
“pom_path”

JOIN “bigquery-public-data.
github_repos.contents ™ °
contents ™ ON “contents ™. id

= “pom_path . id"
WHERE

“contents . binary ~ = FALSE

GROUP BY

s
“pom_dependency = AS (
SELECT

“repo_name ",

ARRAY_LENGTH( pom~) “pom_count

>

ARRAY AGG(
STRUCT (
“path”,
ARRAY_LENGTH ("
dependency_block ™) AS °

dependency_count °,
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87 FROM 68 ExtractVersion ("’
88 UNNEST (~dependency_block ~) version ),
“dependency_block" 69 LG YO R VAN

89 ORDER BY 70 ExtractVersion ("

90 “version”~ DESC, version )

91 “group "~ DESC, 71 )

92 “artifact® DESC 72 )

93 ) AS “dependency’ 73 ),

94 ) 74 “version”

95 ) “pom” 75 )

96 FROM 76 FROM

97 “pom_content ", 77 (

98 UNNEST (~pom ™) 78 SELECT

99 GROUP BY 79 REGEXP_EXTRACT (

100 iy 80 “dependency_block™, r

101 2 "<version>(.*7)</

102 ) version>"

103 || SELECT 81 ) “version®

04 || “repo_name’, 82 )

105 || “pom_count ", 83 ) “version~”,

16 || SUM( dependency_count ~) 84 REGEXP_EXTRACT (
total_dependency_count ~, 85 “dependency_block ™, r "<

107 || ARRAY_AGG( scope>(.*7)</scope>"

108 STRUCT ( 86 ) “scope’
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115 || GROUP BY 109 “path”, “dependency_count ™, °
116 1, dependency
17 || 2 110 )
11s || ORDER BY |l ) “pom”
19 “total_dependency_count =~ DESC, 112 || FROM
120 “pom_count~ DESC; 113 “pom_dependency 7,
114 || UNNEST( pom ™)
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26

29

30

SELECT
‘repo_name ",
“repo . id’,
“created_at "

FROM
“ace-resolver -359805.

github.1
_java_dependency "~
LEFT JOIN “githubarchive
.month.*~ ON °
repo_name =
name ~
ORDER BY

“created_at~ DESC

WHERE
“id® IS NOT NULL
GROUP BY

~id-"

GROUP BY

‘repo .~

)

10

16

CREATE
OR REPLACE TABLE “ace-resolver
-359805.github.2
_java_repository "~ AS WITH °
dependency = AS (
SELECT
“repo_name ",
ARRAY_AGG( id~) [ OFFSET (0) ]
“id-

FROM

SELECT

ARRAY_AGG( repo_name ) [
OFFSET (0) ] “repo_name ",

“id-

FROM

SELECT
DISTINCT “repo_name ,

~id-"

FROM
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54 FROM 35 “repo_name
55 “bigquery-public-data. 36 |1,
github_repos.languages" 57 || “languages - AS (
SE28 3 || SELECT
56 UNNEST (" language ~) 39 “languages . repo_name ,
57 WHERE 40 “first_language ~. language [
58 “tl°. repo_name = “t2°.° OFFSET (0) 1 "~language"
repo_name - 41 FROM

59 ) ) “bigquery-public-data.
60 GROUP BY github_repos.languages "
61 1 languages
62 ) “first_language  ON ° 43 LEFT JOIN (

languages " . repo_name = ° 44 SELECT

first_language ~. repo_name 45 “repo_name ",
o), 46 ARRAY_AGG( name ) ~language’
o4 || "repo_stars ™ AS ( 47 FROM
65 SELECT 48 “bigquery-public-data.
66 ‘repo . name  “repo_name , github_repos.languages "
67 COUNT (DISTINCT “actor . id~) ° B %,

star_count ~, 49 UNNEST ("~ language ~)
68 FROM 50 WHERE
69 “githubarchive.month.x*" 51 “bytes™ = (
70 WHERE 52 SELECT
71 “type” = "WatchEvent" 53 MAX ("bytes ™)
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92 MAX (T author *. “time_sec ™) ° 72 || GROUP BY
last_commit_sec”, 73 “repo . ‘name
93 MAX (Tauthor . time_sec ~)- MIN 7400 ),
(Tauthor ~. “time_sec ™) ° 75 || "repo_forks ™ AS (
commit_duration_sec’ 76 S)ENME G}
94 FROM 77 “repo . name  ~repo_name ,
95 “bigquery-public-data. 78 COUNT(DISTINCT “actor . id~) °
github_repos.commits ", fork count °,
9% UNNEST (" repo_name ) “repo_name 79 || FROM
) 80 "githubarchive.month.*x"
97 || WHERE 81 WHERE
98 “repo_name~ IN ( 82 “type ™ = "ForkEvent"
99 SELECT 83 || GROUP BY
100 “repo_name - 84 “repo . name’
101 FROM 85 (),
102 “ace-resolver-359805. github 8 || "repo_commits ™ AS (
.1_java_dependency " 87 SELECT
103 ) 88 “repo_name ",
w04 || GROUP BY 89 COUNT( commit ) ~commit_count
105 1 T
6 || ), 90 COUNT (DISTINCT ~author ™. email
107 || "repo_recent_commits ™ AS ( ) Tauthor_count ”,
108 SELECT 91 MIN( author ~. time_sec )
109 “repo_name ", first_commit_sec ™,
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27 (1) 110 COUNT (" commit ~)
128 || SELECT recent_commit_count 7,
129 “languages . repo_name , 11 COUNT (DISTINCT "author . email
130 “languages " . language ~, *) “recent_author_count
131 IFNULL( repo_stars . star_count 12 FROM
*, 0) “star_count’, 113 “bigquery-public-data.
132 IFNULL( repo_forks . fork_count github_repos.commits ",
*, 0) “fork_count”, 14 UNNEST (" repo_name ) “repo_name
133 “commit_count ", N
134 IFNULL( recent_commit_count ~, 115 WHERE
0) “recent_commit_count ”, 116 “repo_name~ IN (
135 “author_count 7, 117 SELECT
136 “recent_author_count °, 18 “repo_name -
137 “first_commit_sec 7, 119 FROM
138 “last_commit_sec, 120 “ace-resolver-359805. github
139 “commit_duration_sec” .1_java_dependency "
140 || FROM 121 )

141

“dependency °

LEFT JOIN “languages  ON

dependency " . ‘repo_name -

languages ~. "repo_name ~

LEFT JOIN “repo_stars ™ ON °

dependency " . "repo_name -

repo_stars . repo_name

126

AND author.time_sec >=

UNIX_SECONDS (

TIMESTAMP "2020-01-01
00:00:00+00"
)
GROUP BY
1
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ON “dependency . repo_name 144

= "repo_recent_commits
repo_name -

ORDER BY 145

“star_count = DESC,

“language " ;

146

LEFT JOIN “repo_forks™ ON °

dependency ~.

“repo_name -

repo_forks . repo_name"

JOIN “repo_commits™ ON

dependency ~. "repo_name "

repo_commits ~. repo_name

LEFT JOIN “repo_recent_commits"



Abstract:

A popular research area in recent years has been mining software repositories of
reliable free/open-source software projects to harness the crowd’s wisdom. Due to the
growing number of available technologies, selecting an appropriate one has become a
challenge for software architects. So, building a recommender system is a suitable solu-
tion for supporting architects in technology selection. For building these systems, re-
searchers use a variety of machine learning methods. However, the quality and size
of the project have not been examined. Additionally, their recommendations do not
perform well enough considering the recent advancements in deep learning algorithms,
and they have the cold start problem. In this study, two recommender systems are de-
veloped once quality data is extracted. The first is a deep learning-based recommender
called DeepLibAide, while the second is a content-based recommender called Con-
tentLibAide and a hybrid recommender that solves the cold start problem. Furthermore,
we compare the results of their implementation on different samples based on different
levels of project quality. DeepLibAide shows significant improvement in the criteria of
accuracy, recall, and normalized cumulative gain and training loss with respect to the
baseline method. This is because it uses the linear activation function, removing features
transformation and summing the embedding vectors of different layers. A dataset con-

taining only high-quality projects and a dataset containing a random sample of projects
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was compared for precision and recall. On average, DeepLibAide improves recall cri-
teria by 7 percent. Throughout the pipeline architecture, raw input data is extracted or
updated, samples are built, and models are trained. Several parameters are used in the
pipeline, and recommendations are stored. After that, various diagrams are used to eval-
uate and compare them with the baseline method. It is possible to execute the entire

program automatically and with negligible overhead.

Keywords: technology selection, recommender system, deep learning, software

library, dataset extraction
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