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A Trust Score based on Activities on the Internet

Abstract

The opportunity for strangers to communicate with each other via the Internet

is increasing day by day.They exchanged information with each other and they

met directly, but they were not as expected, they paid money,but products might

not be sent.

In communication via the Internet, the information sender desires to exchange

information. Because of the asymmetry of information, it isdi�cult to trust each

other in short word interaction.If there is a chance to judgethe trust, you can

create a challenging situation that trusts you. This is veryimportant.

In this research, in an uncertain situation premised on the asymmetry of infor-

mation in the Internet, we propose a model that generates indicators based on

user behavior and information being sent, which is a clue to trust the information

sender. As a scoring model, a trust score indicating the likelihood of expectation

for trust is calculated from the frequency of information transmission and evalu-

ation on information.The trust is created when you expect expectations of trust

and you get the results you expect. However, it is impossible to measure it be-

cause it is created in the human mind.Therefore, we use trustscore as an index

to challenge communication. Trust score can be used for initial screening when

judging information.

There is a scope of applicability in the expectation of expectation for trust

indicated by the trust score.In the word trust sometimes I expect the meaning

to say that he trusts everyone. However, such a judgment is impossible with the

trust score which is calculated on the assumption of asymmetry of information,

so the category which is the scope of application is speci�ed.In order to de�ne

this category, we focus on the function and evaluation valueof a speci�c web

service.It can be thought that a user with a high evaluation value for a speci�c

action of the web service is a result of doing desirable behavior against the design

intention of the web service.By thinking like that, we de�necapabilities that can

be analyzed from the behavioral characteristics of web services as categories and

iii



calculate them as scores. If the target web service is socially recognized, for users

with high trust scores, companies that wish to hire people with the capabilities of

the corresponding category can be utilized for initial screening of ability judgment

As an application example of the trust score, we analyzed the developer skill

using Github which is a sharing service of the source code.Ifyou can determine

that a developer with a high trust score in Github is a developer you want to

adopt for a Web service company, you can o�er initial screening opportunities

in the recruitment decision through this score.For the calculated trust score, he

interviewed engineers of CTO classes engaged in recruitment of talent at Web

service company, and veri�ed its usefulness.As a result, even if it is not an engineer

of the CTO class, we found that personnel managers can advance speedy recruiting

activities by utilizing the trust score for initial screening. By calculating the trust

score based on the information and evaluation information sending on the Internet

in this way and by linking the ease of expectation to trust forthe information being

transmitted to real actions, It can be used more. Also, when making decisions on

the Internet, we also provide opportunities to take the �rst step towards trust

judgment.

Keywords:

Internet Communication , trust , Online business

Keio University Graduate School of Media Design

Shinichi Fujikawa
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�J�Q�o�M�” Web �±�”�Ï�µ�p�K�•�y�|	Ø�C
C	ô�;�ó�•�f�w
°�A	Ø�C�w
Ê�ˆ�ù�˜�d�T

�’�&
~�s
°�A�§�Â�°�æ�›
ƒ�-�p�V�”�D�ó
Q�x�ô�M�U�|�‡�i	—
:�w�â�”�²�`�T�M�s

�M�‘�O�s�°�ì
R�|�°
R	Y�w Web �±�”�Ï�µ�t�S�M�o�x�|
Y�`�X�ó�—�›�Ô�b�h�Š�w�¯

�ï�·�Ó�Ä
ƒ�-�|�§�Â�°�æ
ƒ�-�t�X�q�`���Š�o�M�s�M�D�ó
Q�U�ô�M�h�Š�|�f�w�‘�O

�s�­�”�µ�p�x�Š�Z�€�w�µ�¯�ž�æ�ï�¬�w�&�;�x�0	Å�Ž�q�b�”�}

�Š�Z�€�w
R�L�q�`�o�| Web �±�”�Ï�µ�w
ƒ�-�t�S�M�o�|�Æ���b�”�h�Š�t
ž�A�s�ó

�—�›�Ô�b
°�A�§�Â�°�æ�›�'�Š
ƒ�-�`�|
°�A�§�Â�°�æ�t�
�l�h	Ø�C
C	ô�;�ó�q
°�A

�;�ó�›�Ë�h�d�”�t�‘�l�o�â�”�²���p	ô�T�•�w�8�4�›�J�Z�”�‘�O�t�s�”�\�q�p�|�Ì

�¬�t�±�”�Ï�µ�w���;
Q�›�ò�a�”�â�”�²�›
\�ˆ	Z�`�|
R�­�b�” Web �±�”�Ï�µ�w
ƒ�-

�æ�q�`�o�¬�q�`�h�M�q�ß�Q�o�M�”�}�f�w�A�L�|� �ï�»�”�É�¿�Ä	Í�w Web �±�”�Ï�µ

�›�'���$�t�Æ�;�b�”�\�q�U�|
��w�ó�—�t�0�b�”	ô�T�w�^�•�•�b�^�›
¯�`�o�M�X�q

�M�O�ß�Q�M�›���£�^�d�”�\�q�p�|� �ï�»�”�É�¿�Ä
¶�.�w���;
Q�q	ô�T
Q�w�²	Í�t

�/�)�b�”�}

1.3. �Š�æ���w�Ï
R

�Š�æ���w�Ï
R�x�Ž�<�w�q�S�“�p�K�”�}�H�
	·�p�x�|�Š�Z�€�p�0	Å�q�b�”�¦
ª�=

	��O�w���Š�t�m�M�o�|�Š�æ���w�è�$�q�`�o
ƒ���`�h�}�H��	·�p�x�|�Š�Z�€�p�0	Å

�q�b�”	ô�T�t�m�M�o
T�g�b�”�}�H��	·�p�x�|�¦
ª�w�0	Å�q�b�”	ô�T�•�w�8�4�w�^

�•�•�b�^�›���[�`�|�¦
ª�=�t�0�b�”�,�Š�$�s�U�|�›�æ�O�}�H��	·�p�x�|	ô�T�•�w
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�8�4�w�^�•�•�b�^�›�¦
ª�=�b�”�Ä�å�µ�Ä�µ�¯�ž�w���Š�›�æ�O�}�‰	Z�M�O�t�m�M�o�|


Œ�æ�Z�€�p�K�”�«�è�´�¿�Ä�µ�¯�ž�w�‰	Z�M�O�•�|���w�Ä�«�T�’�U�|�›�æ�M�|�Ä�å

�µ�Ä�µ�¯�ž�›�‰	Z�b�”�h�Š�w
ž�A	Ú�E�t�m�M�o�U�|�b�”�}�H��	·�p�x�|�Ä�å�µ�Ä

�µ�¯�ž�w�î�ª�«�q�`�o�| Github �›�;�M�h�Ä�å�µ�Ä�µ�¯�ž�w
ƒ�-�›�æ�O�}�H��	·�p

�x�|�î�M�w�Ã�”�»�›�;�M�o Github �t�‘�”�Ä�å�µ�Ä�µ�¯�ž�w�‰	Z�›�æ�M�|�H��	·�p


°�A�›�æ�M�|�H��	·�Ž�ñ�p�¤	·�p�^�æ�`�o�V�h�Ä�ò�t�m�M�o
ï
°�`�|�’�^�•�h�]

�J�t�m�M�o�‡�q�Š�”�}
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���a�”�T
:
ü�T�’
:	G
ü�q�M�O
z�±�$�y�8���w���t
â�^�^�•�s�M	Ô�ù�t�×�ˆ�$�t

�Á�®�q�s�“�é�¬�ž�¢�Ä�`�h	Ý�6�q�s�” [3]�}�‡�h�|�Í�s�é�¬� �ï�w���(
Q�›�ô�Š�”

�h�Š�t�|�·�¿�³�ã�ï	Ø�C�›�×�ˆ
î�<�^�d�”�h�Š�w�Ä�”�«�ï�›
C�æ�`�|�·�¿�³�ã�ï

�«�¿�©�”�q�x���t�«�¿�©�”�›�Ò�å�¢�²�t�-���^�d�o�S�M�o�|�Í�s�Ž�ñ�|�Í�µ�ë�”

�Å�w�Ö�—�U�s�X�o�‹�×�ˆ�$�t�é�¬� �ï	Ý�6�›
î�<�p�V�”�‘�O�t�Ý	Â�«�¿�©�”�q�M

�O�“
Ê�ˆ�›�;�M�o�ž�§�¢�ï�Ä�w�'��
Q�›�¬�-�b�” Web �±� �Ä�‹��
:���O�b�”�}�µ

�Ú�”�Ä�Ñ�¥�ï�t� �ï�µ�Ä�”�ç�^�•�”
•�;�w�ž�Ó�æ�­�”�³�ã�ï�t�S�M�o�x�|�â�”�²

�ž�§�¢�ï�Ä�w�‰�°
Q�›�¡�Ë�b�”�Ä�”�«�ï�›�ž�Ó�æ�­�”�³�ã�ï�w�º
æ�-���–�¬�t�-

���`�|�Í�s�Ž�ñ�w�w�&�s�ž�«�·�µ
Q�›���™�`�h�“�|�Ó�¿�³�á�è�Œ�s�r�p�b�;	��t

�È�W�U	��”�\�q�p�'���$�t�ž�§�¢�ï�Ä�w	Ý�6�›�¡�Ë�b�”�\�q�U�D�ó�p�K�”�}

Web �±� �Ä	Í�w�ž�§�¢�ï�Ä���g�x�|�j���q�`�o Web �±�”�Ï�µ�–�t� �q�`�h	Ø�C

�q�s�l�o�M�”�}�f�w�h�Š
ó
:�w Web �±�”�Ï�µ�t�J�å�`�o�M�”�ž�§�¢�ï�Ä�‰�œ�U�|

�‰�°�w
�
ú�p�K�”�\�q�›���o�t�Ý���b�”�M�O�x�³�µ�Â�Ü���t�x���O�`�s�M�}�f�w

�‘�O�s	Ý�¯�<�p�|�›���w�b�;	��U
ó
:�w Web �±� �Ä�t�ž�§�¢�ï�Ä�›�^
R�`�h	Ô�ù

�t�|��
��t�0�`�o
ó
:�w�ž�§�¢�ï�Ä�U�‰�°�w
�
ú�w	t���p�K�”�\�q�›�Ý�Ý�^�d�”

�h�Š�t�x�|�Ž�<�w�‘�O�s�M�O�U�ß�Q�’�•�”�}

� �ž�è�w�ž�§�¢�ï�Ä�Ê�•�ž�è�w�Ó�é�Ñ�Ÿ�”�ç�›
ƒ���`�|�‰�a
��U	t���`�o�M�”

�ž�§�¢�ï�Ä�p�K�”�\�q�›
Q���p�V�”�‘�O�t�b�”�}

� ��
��t�ž�§�¢�ï�Ä	Ø�C�›�Ú
€
ù
Ç�`�|	ý�`�M Web �±�”�Ï�µ�w���a�J�å�s�r

�›�æ�O�}

� �×
��U�-���b�”�Ò�é�¬�•�Ó�é�Ñ�Ÿ�”�ç�±�”�Ï�µ�s�r�w�H�~�w	Ô	t�t�|	t���`

�o�M�”�ž�§�¢�ï�Ä	Ø�C�›�G	\�`�o�‰�°
Q�›	��Á�b�”�}

�\�•�’�w	Ø�C�x�|�k�µ�t�x�H�~	��w�s�“�b�‡�`�s�r�t�‘�l�o�|�f�w
��›�Œ�l�o

�M�”
��a�U�P�^�•�”�\�q�›�ì
¶�t�w�Y�\�q�x�É�`�M�}�`�T�`�|���Ê
��p�s�Z�•�y�|

�s�“�b�‡�`�s�r�p�È�8�^�•�”
ž
µ
Q�x�ÿ�M�h�Š�|�„�q�œ�r�w�­�”�µ�t�S�M�o�ð�J

�U�I�V�s�M�q�ß�Q�’�•�”�}�‘�l�o�|�\�•�’�w�M�O�›�è�a�o�|
ó
:�w Web �±�”�Ï�µ

�›�‡�h�M�p�‰�°
�
ú�p�K�”�\�q�w
¯�Ì�U�D�ó�p�K�”�} Web �±�”�Ï�µ�×�.�|�v�æ�“


��“�w�è�¹�›	!�Z�h�“�|�á�æ	��w�!�Ë�|�á�æ�'�À�U
�	)�^�•�o�±�”�Ï�µ
Q�U�!�Ë

�^�•�h�“�b�”�\�q�U�K�”�h�Š�|� �ï�»�”�É�¿�Ä�›�Ô	×�$�t�Æ�;�b�”
��p�K�•�y�|�°

�m�wWeb �±�”�Ï�µ�i�Z�›�Æ�;�`���Z�”�\�q�x�s�X�|
ó
:�w Web �±�”�Ï�µ�›�Æ�;�b
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�`�o�M�X�\�q�q�b�”�}

2.2. � �ï�»�”�É�¿�Ä	Í�w�ž� �Ã�ï�Â�Ÿ�w�›�Ã

� �ï�»�”�É�¿�Ä	Í�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�w�›�Ã�q�`�o�|�>�t�°�m�w Web �±�”�Ï�µ

�w�ž�§�¢�ï�Ä�w�ˆ�›�ž� �Ã�ï�Â�Ÿ�q�`�o�M�”	Ô�ù�|�f�w�ž�§�¢�ï�Ä�›�_	†�`�o�`

�‡�Q�y�|�f�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�x	«�æ�`�o�`�‡�O�\�q�t�K�”�}�b���|�¹�”�³�ß�ç

�É�¿�Ä�ë�”�©�ï�¬�±� �Ä	Í�w�¯�Û�á�Ç�­�”�³�ã�ï�p�•�Š�Ä�›�I�\�`�|��
��T�’�t�?

�p�È�8�^�•�”�‘�O�s�Ä�å�Ò�ç�›�I�\�b�q�|�b�Y�t�ž�§�¢�ï�Ä�›�_	†�`�|	ý�h�t�ž

�§�¢�ï�Ä�›�^�“�s�S�b�æ�•�x
Ã
_�t�
�o�^�•�o�M�”�}�\�•�x�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�›

�^�“�Ú�b�\�q�p�|	ý�h�t� �ï�»�”�É�¿�Ä	Í�w����
Q�›�^�“�Ú�b�\�q�U�p�V�”�Ý�æ�¿

�Ä�U�K�”�}�`�T�`�|�\�w�M�O�p�x�|�'���$�s	ô�T�����›�A�‚�s�M�h�Š�|� �ï�»�”

�É�¿�Ä	Í�p�x�M�m�‡�p�&�l�o�‹��
��q�w	ô�T�����›�˜�’�•�s�M�\�q�q�s�”�}�î
\

�Æ�t�S�Z�”�Œ
��•��
��t���`�o�x�|�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�›�^�“�Ú�`�h�q�M�O	Ø�C�›

�Ú
€�È�W�›	��”�\�q�p�|	ý�`�M�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�q�Š
��w
¥
Ç�Z�›�Œ�”�\�q�U	Z

�R�”�}�\�w�‘�O�s�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�w�á�;�p�x�|�Š�Z�€�w�0	Å�q�`�o�M�”�_�Œ�’

�u
��t�0�b�”	ô�T�›�8�4�b�”�\�q�x�É�`�M�}

�‡�h�|�o�°�w Web �±�”�Ï�µ	Í�p
ó
:�w�ž�§�¢�ï�Ä�›�^
R�`�|�(�U�”
ì	��•
C�t

�w�º�0�t�‘�l�o�–�M
ü�Z�”�®�Ý� �ï�ž�§�¢�ï�Ä��̄®�±�Ò�ž�§�¢�ï�Ä�¯�s�r�q�|�ž� 

�Ã�ï�Â�Ÿ�Â�Ÿ�›�–�M
ü�Z�”�­�”�µ�‹���O�b�” (
$ 2.3)�}�«�Q�y���a�w���i�Z�p�Š�;

�›�ž���b�”�h�Š�w�ž�§�¢�ï�Ä�q�|	,	ì�Æ�ˆ�w�h�Š�t�Ø
€�í�T�’�À� �”�Ä�›�_�’�•

�o�‹�‘�M�ž�§�¢�ï�Ä�t
ü�m�b�”�s�r�w�;�M�U�ß�Q�’�•�”�}�‰�7�t�| TwitCasting[6]

�p�ˆ�h
�	ô�b�”�M�t�|
Æ�›����
:�w�Ñ�•�ï�q�(�U�”�h�Š�w�ž�§�¢�ï�Ä�s�r�w�Ž�²

�V�w�×
ü�›
¯�q�b�”�s�r�w�­�”�µ�U�ß�Q�’�•�”�} [5]
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�` SNS	Í�p�w�î
w�›�i�t�|�µ�Ù�”�À�w�ž�Å�Ì� �²�”�w�“�Ä�q�`�o�>�;�b�”�w�p�K

�•�y�|�Æ���b�”�\�q�•�w	ô�T�t�0�b�”�8�4�›�J�X�\�q�x�p�V�”�q�ß�Q�’�•�”�} SNS

	Í�p
��˜�•�h	ô�T�•�w�8�4�U�|�µ�Ù�”�À�w�ž�Å�Ì� �²�”�q�M�O�ó�—�t�S�M�o�Ý�Š

�’�•�h�T�’�p�K�”�}

�s�S�|�»�è�ï�Ä�•
S�Ï�H�s�r�|�f�w���O�U�þ�q�$�t�b�p�t�Ý�Œ�^�•�o�M�o�|�f

�w�Ê
²�›�¬
¯�`�o� �ï�»�”�É�¿�Ä	Í�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�›�Ï�™�b�”	Ô�ù�x�|�Œ�Ê

�S�›�<�•�q�`�h�x
��t�0�b�”�Ý�Œ�•� �Ý�”�´�U	ô�T�w�^�•�•�b�^�t�(�U�l�o�`�‡

�O�h�Š�|�f�w�‘�O�s���O�x�Š�Z�€�w
c�“�Ž�q�b�” [7]�}

2.3. �ž� �Ã�ï�Â�Ÿ�Â�Ÿ���g�U	[�t�S�Z�”�Ã�´�»�ç�ž� �Ã

�ï�Â�Ÿ�Â�Ÿ�q�w���È
Q

�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�q�M�O�t�?�›�;�M�”�t�K�h�“�|�ž� �Ã�ï�Â�Ÿ�Â�Ÿ���g�U	[�p�;

�M�’�•�o�M�”�Ã�´�»�ç�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�q�w���È
Q�›	\�‚�o�S�X�}�ž� �Ã�ï�Â�Ÿ�Â�Ÿ

���g�U	[�q�x�|
��‘�U�¦�ï�å� �ï�›�Æ�;�b�”�M�w�ž�«�·�µ�Ý�D�|�Ý	Â���g�|�b�;	�

�w��
Q	Ø�C�¦�õ�s�r�t���b�”�U	[�›
ï�ù�$�t�Ô�b�“�æ�p�K�” [9]�} ISO/IEC 24760-

1[8]�t�S�M�o�|�ž� �Ã�ï�Â�Ÿ�Â�Ÿ���g�U	[�t�S�Z�”�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�›�®�î�.�t��

�b�”��
Q	Ø�C�w	B�ù� �̄q���[�`�o�M�”�}�Ã�´�»�ç�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�t�S�M�o�x
��•


Ê	ë�s�r�›�¤�ï�Â�Ÿ�Â�Ÿ�¢	��.�£�q���[�`�|�³�µ�Â�Ü�t�J�å�^�•�h�¤�ï�Ã�Ÿ�Â�Ÿ�t

���b�”��
Q	Ø�C�w	B�ù�›�ž� �Ã�ï�Â�Ÿ�Â�Ÿ	Ø�C�q�z�•�}
$ 2.4�t�Ô�b�ž� �Ã�ï�Â�Ÿ

�Â�Ÿ���g�U	[�t�S�Z�”�Ã�´�»�ç�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�w�“�æ�t�‘�”�q�|�°
��w�¤�ï�Â�Ÿ

�Â�Ÿ�U
ó
:�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�›�Ë�o�”�s�r�Š�Z�€�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�w�“�æ�q


‡	×�t�Ù�`�M�“�æ�q�s�”�}
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�K�–�O�q�8�4�p�V�”�T
q�T�x�|�f�•�‡�p�t�˜�”�\�q�U�p�V�o�M�h	Ø�C�t�‘�l�o�‹


Q�…�U�!�˜�”�}

	•
Q�U�î�x�O�U�l�o�M�”�q�M�O	Ø�C�›�Œ�’�s�M�w�p�K�•�y�|�f�w�\�q�›�|�ˆ	�

�“�‘�O�U�s�M�h�Š�|�^�›�_�X�T
q�T�x�|�‰
Q�w���w
Q�¨�•�&�g�t�‘���`�o�`�‡�O�}

�‰
Q�w���U	•
Q�t�J�M�o�M�”	ô�;�x
��î�q�`�o�w	ô�;�›�Ô�b�˜�Z�p�x�X�|	×�t
ì

�“�w����
Q�t�‘���`�!�=�b�”�‹�w�p�K�”�}
ì	��›	ô�T�`�¯�Û�á�Ç�­�”�³�ã�ï�›�æ

�O�q�M�O�æ�•�x�|�f�•�‡�p�˜�o�M�h	ô�T�›�i�t
Q�…�b�”�`�T�s�X�|�˜�’�•�h	Ø�C

�w
u�ˆ	O�v�T�’�\�w�æ�•�x
ì	��x	!�Z�Ö�•�o�X�•�”�p�K�–�O�q�N�S�N�S�|�8�4�›

�`�s�U�’�æ�ˆ�b�”�\�q�U�{�Š�’�•�”�}

�¯�Û�á�Ç�­�”�³�ã�ï�›	��”�M�t�x�|�f�w�¯�Û�á�Ç�­�”�³�ã�ï�U�O�‡�X�M�X�p�K

�–�O	ô�T�T�’�|
ì	��U	!�Z�Ö�•�o�X�•�”�p�K�–�O�q�M�O�8�4�›�`�|	��“�O�”�æ�ˆ

�t�0�b�”�™�¥�>���›�`�o�M�”�q�ß�Q�’�•�”�}�f�•�g�•�U
ì	��t�0�`�o�J�M�o�M�”

	ô�T�U�|�q�î�$�t�r�O�ß�Q�’�•�o�M�”�w�T�x�|
����w	ú�w�¤�t�K�”�ò	Ø�w�h�Š�r

�V�Ì�T�b�w�x
Æ�D�ó�p�K�”�U�|
¯	Z�`�o�M�”	Ø�C�T�’�›���w�æ�•�t�m�M�o�s�’�y

�l�‡�`�M�A�L�t�s�”�\�q�•�w�8�4�U�p�V�f�O�i�q�M�O�-���x�D�ó�p�K�”�q�ß�Q�”�}

2.5. � �ï�»�”�É�¿�Ä�w�¯�Û�á�Ç�­�”�³�ã�ï�t�S�Z�”	ô�;

� �ï�»�”�É�¿�Ä	Í�w�¯�Û�á�Ç�­�”�³�ã�ï�t�S�M�o�x�|
ì	��U�î
\�Æ	Í�w�Œ
��p

�s�M�v�“�|�S�“�M�U�˜�’�•�”	Ø�C�x�v�’�•�o�M�”�}
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Github �w�æ�Ù�´�Ä�æ�x�‰
C	��×
��•�‰
C	��U	t���b�”�'�À�t�‘�l�o���g�^�•�o

�S�“�|�¬�‰�‡�h�x
‡�¬�‰�w
ƒ���U�D�ó�s�æ�Ù�´�Ä�æ�p�Ï
R�^�•�o�M�”�}�¬�‰�^�•

�o�M�”�æ�Ù�´�Ä�æ�t�m�M�o�x�|�m�p�‹�ž�«�·�µ�`�¹�”�µ�¯�”�Å�›�¼�¢�ï�é�”�Å�`

�h�“�þ�a�b�”�\�q�U�p�V�”�}�þ�a	��q�`�o�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�p�K�” Github �w�ž

�§�¢�ï�Ä�-��	��x�|�¹�”�µ�¯�”�Å�›�×
��w PC �•�±�”�Ì�–�¬�t�¯�Ð�”�p�V�”�i�Z

�p�s�X�|�Ò�¿�«�Ú�”�«�;�ó�s�r�›�è�a�o�¬�‰�æ�Ù�´�Ä�æ�t�0�`�o
°�A	Ø�C�›
¯�Ì

�b�”�\�q�U�p�V�”�}�Š�Z�€�t�S�M�o�x�¬�‰�æ�Ù�´�Ä�æ�w	Ø�C�›�i�t�|�æ�Ù�´�Ä�æ

�w�¦�”�Æ�”�p�K�”�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U�|�¹�Ñ�Ä�¢�¤�ž�‰
C	��q�`�o	ô�T�^�•�•�b

�M�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�p�K�”�\�q�U�-���D�ó�p�K�”�q�ß�Q�”�}�f�w�‘�O�s�ž� �Ã�ï

�Â�Ÿ�Â�Ÿ�x�|�q	Ý�w�¹�Ñ�Ä�¢�¤�ž�›�‘�“
C�2�^�d�h�“�|	ý�h�s�¹�Ñ�Ä�¢�¤�ž�›�‰


C�`���Z�”�\�q�t�0�b�”�8�4�›�˜�”�\�q�U�p�V�”�}

�‡�h�|�¹�”�µ�¯�”�Å�w�þ�a	��i�l�h�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U�| Github �›�è�a�o�Ó�ç

�æ�«�¤�µ�Ä�›
ù�l�o�M�”
��x�|�×
ü�×
��U�¦�æ�´�Æ�ç�w�Ó�é�¼�«�Ä�›�‰
C�b�”
�

�p�x�s�X�o�‹�|	.
Y�s�r�›�è�a�o�|�›���w�Ó�é�¼�«�Ä�•�w�é�Y�›�Ô�b�\�q�U�8�4

�p�V�”�}�›�t Github �t�x Ruby[44]�• Python[45],Ruby on Rails[46]�s�r�w
H�„�¤

�p�–�˜�•�o�M�”�¶�Ê�s�Ó�é�¼�«�Ä�‹�¬�‰�^�•�o�M�”�}�f�w�‘�O�s�Ó�é�¼�«�Ä�w�¯

�Û�¿�Ä�V�v�›�Ë�l�o�M�”�¯�Û�¿�»�q�z�y�•�”�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�x�|�¹�Ñ�Ä�¢�¤�ž�¤

�ï�´�Ç�ž�q�`�o�‹�°�è�”�T�•�o�M�”���O�q�s�l�o�M�”�}
u�Ã�$�t���w�Ó�é�´�£�«

�Ä�›�§�Q�o�M�”�q�M�O�¹�:�p�|
‡	×�t	O�A�s�þ�Â�p�K�“�|�½�”�Ü�‰
C�w���ó�s�Ï


R�»�q�M�O�ó�—�t�S�M�o�‹	ô�T�w�8�4�w�^�•�•�b�^�›�Ô�b���O�q�ß�Q�’�•�”�}

�‡�h�|��
��U�¬�‰�`�o�M�”�¹�Ñ�Ä�¢�¤�ž�w	Ø�C�›
u�Ã�$�t	B�Š�o�M�”
��‹�î�þ

�q�p�‹	Ø�C�è�q�`�o
°�A�^�•�”�\�q�U�8�4�^�•�”�}�¹�Ñ�Ä�¢�¤�ž�w	Ø�C�›�‘�X�Œ�l
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�o�M�”�\�q�x�|�“�Ä�t�S�Z�”�ð�J�r�>�t�(�U�l�h�“�|�±�¯�Û�w�o
˜�q�`�o�Ò�é�¬

�s�r�›�è�a�o	Ø�C�›���È�s�v�è�›�§�Q�|�¹�Ñ�Ä�¢�¤�ž�w�Ý�Œ�²	Í�t�m�s�[�”�þ�Â

�›�r�O�s�r�|	Ø�C�è�q�`�o�w	ô�T�•�w�8�4�w�^�•�•�b�^�›�Ô�b�q�ß�Q�”�}

�Ž	Í�›�‡�q�Š�h�‹�w�›
¯ 5.1�t�Ô�b�}�Š�Z�€�t�S�M�o�x�| Github API �T�’	��˜

�p�V�”�æ�ˆ	Ø�C�›�i�t�|�¦�æ�´�Æ�ç�Ó�é�¼�«�Ä�w�‰
C	��q�`�o�w	ô�T�•�w�8�4�w

�^�•�•�b�^�›�{�Š�”�\�q�q�b�”�}


¯ 5.1 Github �T�’�����p�V�”	ô�T�•�w�8�4�ò
�æ�ˆ 	ô�T�•�w�8�4�ò

�Ó�é�¼�«�Ä�›�¬�‰ �¦�æ�´�Æ�ç�Ó�é�¼�«�Ä�w�‰
C	��q�`�o

�¶�Ê�Ó�é�¼�«�Ä�w�¯�Û�¿�»�q�`�o�€�C �Ë� �µ�©�ç�¤�ï�´�Ç�ž�q�`�o

�7�‘�s�Ó�é�¼�«�Ä�•�w�Ó�ç�æ�«�¤�µ�Ä �½�”�Ü�›�§�Q�”�¯�Û�¿�Ä�Ý�ï�Ä�w�ô�^

��
:�w�Ó�é�¼�«�Ä�› Watch �`�o�M�” 	Ø�C�è�|� �ï�Ñ�ç�¤�ï�±�”

5.4. Github �p�-���D�ó�s�â�”�²�ž�«�Â�Ÿ�Ï�Â�Ÿ

Github �w�â�”�²�æ�ˆ�›�µ�¯�ž�æ�ï�¬�b�”�t�K�h�“�| Github API �T�’	��˜�D�ó

�s	Ø�C�S�‘�|�ž�«�Â�Ÿ�Ï�Â�Ÿ�t�m�M�o	\�‚�”�}

GithubAPI �x�| Github �U�‰
C	��²�Z�t API �›���™�`�o�M�”�±�”�Ï�µ�p�K�”�}
$

5.3�t�Ô�b�‘�O�s�Ï���p�| Github �w�â�”�²�ž�§�¢�ï�Ä�|
C	ô�`�h	Ø�C�|
°�A	Ø�C�›

	��˜�p�V�”�}
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5.4.1 �â�”�²�¢ Users �£

�Š�Z�€�t�S�Z�”�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�q�0� �b�”�o�•�U�â�”�²�p�K�”�}�â�”�²�x�¹

�Ñ�Ä�¢�¤�ž�›�¬�‰�b�”�h�Š�t�æ�Ù�´�Ä�æ�›
ó
:	t���b�”�\�q�U�p�V�”�}�â�”�²�x�|

�x
��p���g�b�”�\�q�‹�K�•�y�|�'�À�U	t���b�”�ž�§�¢�ï�Ä�p�x
ó
:
��p���g�‹�D

�ó�p�K�”�}�s�S�G�F�Û�¹�Ñ�Ä�¢�¤�ž�t�m�M�o�x�|�â�”�²�U�æ�Ù�´�Ä�æ�›	t���b�”

�w�p�x�s�X�|�â�”�²�¬�ç�”�Ó�p�K�”
Ê	ë (Organization) �w�o�•�p���g�^�•�”�\�q

�‹�K�“�|�\�w	Ô�ù�x�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�x Organization �w�
�â�”�²�q�`�o	t���b�”

�\�q�q�s�”�}

5.4.2 �æ�Ù�´�Ä�æ�¢ Repositories �£

�æ�Ù�´�Ä�æ�t�x�|�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U�¬�‰�`�o�M�”�¹�Ñ�Ä�¢�¤�ž�Ó�é� �́£�«�Ä�w

�o�•�q�s�”�}�æ�Ù�´�Ä�æ�t�x�|�¹�”�µ�¯�”�Å�w�Ë	ý	Ø�C�•�|�Å�©�á�Ý�ï�Ä�|�¯�å�Ø

�è�”�³�ã�ï�`�o�M�”���w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�q�w�•�“�q�“�s�r�U
¶�o���‡�•�o�M�”�}

5.4.3 �¯�Û�¿�Ä�¢ Commits �£

�¯�Û�¿�Ä�q�x�|�›���w�Ò�å�ï�½�t�S�M�o�¹�”�µ�¯�”�Å�›�Ë	ý�`�h�M�w�¹�”�µ�¯�”

�Å�w�!�Ë�)
ü�w�·�¿�Ä�›�Ô�b�}�¯�Û�¿�Ä�w�d�º�›�Ð�‚�”�q�|�a�ˆ�t�¹�”�µ�¯�”�Å

�t�r�w�‘�O�s�!�Ë�›�C�Q�o�V�h�T�U
¶�o�˜�T�”�}���X�w�¹�Ñ�Ä�¢�¤�ž�x�|�7	s�x

	–�^�X�ˆ�œ�p�|�^�‡�_�‡�s	.
Y�›�C�Q�h�“�|	ý�`�M�;�ó�›�å�C�`
R�Õ�`�o�M�X�}��

�X�w�b�;	��U�M�”�¹�Ñ�Ä�¢�¤�ž�p�K�•�y�K�”�„�r�A�l�s�U	Z�o�R�”�\�q�h�Š�|�f

�•�t�K�˜�d�o�¯�Û�¿�Ä�w
:�U
ÿ�Q�”�\�q�t�s�”�}�¯�Û�¿�Ä�›�b�”�\�q�U�|�f�w�Ó

�é�¼�«�Ä�w�7	ý�w�¹�”�µ�¯�”�Å�›�¬�‰�b�”�\�q�t�s�“�|�¦�ï�å� �ï�t	Ø�C
C	ô�›

�`�o�M�”�\�q�›�Ô�b�}

5.4.4 �Ñ�¥�”�«�¢ Forks �£

�Ñ�¥�”�«�q�x�|���w
��U���g�`�o�M�”�¦�æ�´�Æ�ç�w�æ�Ù�´�Ä�æ�›�|�×
ü�×
��w

github �Ö�”�´�t�Ó�é�´�£�«�Ä�‡�”�]�q�¯�Ð�”�›�æ�M�|� �×�w�‰
C�›�C�Q�”�\�q�U

�p�V�”�}�Ñ�¥�”�«�`�h�æ�Ù�´�Ä�æ�x�|�Ñ�¥�”�«�i�w�æ�Ù�´�Ä�æ�q���È
Ç�Z�U�æ�˜�•

�o�S�“�| github �w�h�Ø�›�_�”�q�r�\�T�’�Ñ�¥�”�«�`�h�w�T�U�˜�T�”�}�Ñ�¥�”�«�`
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�h�æ�Ù�´�Ä�æ�x�|� �×�w�¦�Á�›�`�o�‹�‘�M�U�|	.
Y�`�h�)
ü	Ø�C�›�|�i�w�æ�Ù�´

�Ä�æ�w�¦�”�Æ�”�t�Ó�ç�æ�«�¤�µ�Ä�›�è�a�o���™�b�”�\�q�‹�p�V�”�}�i�w�Ó�é�´�£

�«�Ä�U���;�p�é�Y�`�h�M�U�!�Ë�:�U���T�l�h�“�|� �×�w�¦�Á�›�æ�M�h�M�Ì�t�–�O

�;�ó�p�K�”�}

5.4.5 �Ó�ç�æ�«�¤�µ�Ä�¢ Pull Requests �£

�Ó�ç�æ�«�¤�µ�Ä�x�|�m�T�U�›���w�Ò�å�ï�½�p�æ�l�h�^�À�U	4�˜�l�h�™�t�|�f�w

	.
Y�›��	Z�b�”�M�t
C�æ�^�•�”�‹�w�p�K�”�} Git �¯�Ú�ï�Å�p�Ë	ý�^�•�h�¹�”�µ�¯�”

�Å�›	��“���‰ pull �¯�Ú�ï�Å�t���R�`�o�S�“�| pull �›���b�q�M�O�™�¯�w�¯�Ú�ï�Å�t

�s�l�o�M�”�}�Ó�ç�æ�«�¤�µ�Ä�›	!�Z�h�¹�”�µ�¯�”�Å���g	��x�|�f�w�)
ü	Ø�C�›�¬

�Ý�`�|	��“���‰�™�¥�U�K�•�y	��“���‰�`�|�f�O�p�s�Z�•�y	��“���‡�s�M�\�q�‹�D

�ó�p�K�”�}� �ï�»�”�É�¿�Ä�›�p�`�h�¦�”�Ó�ï�¹�”�µ�w�‰
C�t�S�M�o�x�|�\�w�;�ó

�U�K�”�\�q�p�m�p�‹�T�‡�b�”�¹�”�µ�¯�”�Å�›�Ž�l�o	.
Y���Š�›�æ�O�\�q�U�p�V�”

�`�|�¹�”�µ�¯�”�Å�w���g���U�|�)
ü�›	��“���‰
Q�…�›�p�V�”�\�q�T�’�|�‰
C	���

�p�×���s�‰
C�›���b	O�A�s�¯�Û�á�Ç�­�”�³�ã�ï�;�ó�q�`�o�ß�Q�’�•�o�M�”�}

5.4.6 Issues

�y� �³�á�”�x�|�f�w�Ó�é� �́£�«�Ä�t�S�Z�”�]�J�›���g�b�”�h�Š�w�;�ó�p�K�”�}��

�›�s�»�µ�«���g�;�ó�p�K�”�U�|�¹�”�µ�¯�”�Å�w�!�Ë	Ý�¯�q�È�ˆ�`�o���g�b�”�\�q

�U�p�V�”�h�Š�|�¹�”�µ�¯�”�Å�¹�:�w�Ó�é�´�£�«�Ä���g�;�ó�q�`�o�–�O�\�q�U�p�V

�”�}�Ó�é� �́£�«�Ä�–�w�á�;�ç�”�ç�t�‘���b�”�U�| � �³�á�”�›�Æ�;�`�o�M�”�Ó�é� �́£

�«�Ä�t�S�M�o�x�|�Æ
C�s�]�J�U	Z�o�M�”�T�|�½�”�Ü���p�ð�J�w���g�U�æ�˜�•�o�M

�”�T�w�Ì�é�Ý�”�»�q�`�o���”�\�q�U�p�V�”�}

5.4.7 Watch

�y Watch �x�|�f�w�æ�Ù�´�Ä�æ�w�Ë	ý	Ø�C�›�ê�¡�b�”�h�Š�t�–�O�}�\�w�æ�Ù�´�Ä

�æ�Ö�”�´�›�Z�•�h�þ�a	��U Watch �Ø�»�ï�›�!�b�q�|�æ�Ù�´�Ä�æ�w�Ë	ý	Ø�C�›�þ�a

	��ž�§�¢�ï�Ä�w�¼�¿�³�á�Ø�”�Å�t
¯�Ô�b�”�\�q�U�p�V�”�;�ó�p�K�”�}�‡�h Chrome

�Ò�å�¢�²�s�r�w�è�Œ�;�ó�›�è�a�o�|�Ë	ý	Ø�C�›���2�t�Œ�”�\�q�‹�p�V�”�} Watch
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�t�J�å�b�”�q�x�|�Ó�é�´�£�«�Ä�t�0�b�”���™�w�!�Ë�t�m�M�o�«�¹�`�o�M�”�q�M�O


¯�Ì�p�K�“�|�\�w
:�È�U�G�V�M�\�q�x�|��
:�w
��U�µ�¯�›�Ë�l�o�M�”�\�q�›�Ô�b�}

[50]

5.4.8 Starring

�y Starring �x�|�f�w�æ�Ù�´�Ä�æ�t�0�`�o�S�>�t�Ö�“�J�å�`�h�‹�w�p�K�”�} Star

�›�J�å�`�h�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�x�| Github �w�×
ü�w�Ö�”�´�T�’�|�J�å�`�h�Ó�é�´�£

�«�Ä�›���o�t�s�b�\�q�U�p�V�”�Ò�¿�«�Ú�”�«�q�`�o�;�ó�b�”�}�S�>�t�Ö�“�J�å
:

�U���M�Ó�é�´�£�«�Ä�x�|�‘�“�«�è�^�•�o�M�”�Ó�é�´�£�«�Ä�q�`�o�é�J�q�s�”�\�q

�U�K�”�} Watch �q�‰�7�t�|�Ó�é�´�£�«�Ä�t�0�b�”
��>�w�Ì�é�Ý�”�»�”�q�`�o�ß�Q

�”�\�q�U�p�V�”�}
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5.5. Github �t�S�Z�”�Ä�å�µ�Ä�µ�¯�ž�w
ƒ�-

Github API 	��˜�`�h�ž�«�Â�Ÿ�Ï�Â�Ÿ�t�,�n�X�Ä�å�µ�Ä�µ�¯�ž�w
ƒ�-�t�m�M�o	\

�‚�”�}

5.5.1 Github �t�S�Z�”�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�w�o�•

Github �t�S�Z�”	Ø�C
C	ô�q
°�A�x�|�ž� �Ã�ï�Â�Ÿ�p�K�”�â�”�²�U�^
R�`�h�æ�Ù

�´�Ä�æ�w�o�•�p�-���b�”�}�Š�Z�€�t�S�M�o�Ð�*�0	Å�q�b�”�â�”�²�x	��t�x
�	t��

�w�æ�Ù�´�Ä�æ�›�Ð�*�b�”�U�| Github 	Í�w�æ�Ù�´�Ä�æ�x Organization�q�M�O�¬�ç�”

�Ó�U���g�`�o�M�”�­�”�µ�‹���O�b�”�}�«�Q�y�Ó�é�¬�å�Û�ï�¬�t�  Ruby �w�æ�Ù�´�Ä

�æ�x�| Ruby �¯�Û�á�Ç�Â�Ÿ�t�‘�l�o�¡�Ë�^�•�o�S�“�| Ruby �w�‰
C	��p�K�”	¦�Š�æ

�¿�¯�w Github �ž�§�¢�ï�Ä�t
¥�n�M�o�M�”�˜�Z�p�x�s�M�}�Š�Z�€�t�S�M�o�ž� �Ã�ï

�Â�Ÿ�Â�Ÿ�w�o�•�x�|�°�x
��t�x�v�’�s�M�q���[�`�o�M�”�è�“�| Organization�‹�°�m

�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�q�ß�Q�”�\�q�U�D�ó�p�K�”�}

�‡�h�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�x�|
ó
:�w�æ�Ù�´�Ä�æ�›	t���b�”�\�q�U�p�V�”�}	Ø�C
C

	ô�w
Ã�S�q
°�A�t�0�b�”�µ�¯�ž�æ�ï�¬�x�| Github �w�¦�Ò�´�£�«�Ä�w�Ï���T�’�æ�Ù

�´�Ä�æ�t
Ç�)�^�•�”�}�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�x
ó
:�w�æ�Ù�´�Ä�æ�t�0�b�”�Ä�å�µ�Ä�µ

�¯�ž�›�˜�”�\�q�t�s�”�U�|�æ�Ù�´�Ä�æ�w�¤�p�7�‹���•�h�µ�¯�ž�›�ž� �Ã�ï�Â�Ÿ�Â�Ÿ

�w�Ä�å�µ�Ä�µ�¯�ž�q�b�”�}�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�w
°�A�›�æ�Ù�´�Ä�æ�•�w�µ�¯�ž�w��

�É�t�`�s�M�g���x�|�f�•�g�•�w�æ�Ù�´�Ä�æ�w���g�x�v�’�•�h�Ì���w�¤�p�æ�˜�•�o

�M�”�\�q�T�’�|���É�›	��”�q�¼�`�t�^�l�o�ˆ�h�æ�Ù�´�Ä�æ�p
°�A�›�<�[�o�`�‡�O

�\�q�t�s�”�\�q�p�K�“�|�‡�h�ù�‰�t�`�s�M�g���x�|�ù�‰�`�o�`�‡�O�q
°�A�^�•�o

�M�”�g���U�˜�T�“�t�X�X�s�”�T�’�p�K�”�}

5.5.2 
°�A�§�Â�°�æ�w
ƒ�-

Github �w�¬�‰	Ø�C�T�’	ô�T�t�0�`�o�8�4�p�V�”
°�A�§�Â�°�æ�w
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C	ô�•
°�A�t�0�`�o�|�Ì�%�»	Ø

�C�t�Ù�`�M�Ã�”�»	��˜�Ô�Ì�›
Ê�ˆ�ù�˜�d�h MySQL[53]�p�b�;�D�ó�s dump �Ã�”�»

�U���™�^�•�o�S�“�|�6�b�;�U�D�ó�t�s�l�o�M�”�}

6.2.1 GHTorrent �w�Ã�”�»�Õ�”�µ

GHTorrent �U���™�`�o�M�”�Ã�”�»�Õ�”�µ�w�Ã�”�»�Õ�”�µ�µ�©�”�Ú�w�“�t
$�›
$

6.2�t�Ô�b [55]�} 5.4�t�Ä�å�µ�Ä�µ�¯�ž�w�-���t�Æ�;�b�” Github API �w	Ø�C�›�Ô�`

�o�M�”�U�|�\�w�Ã�”�»�Õ�”�µ�Ï���›�Æ�;�`�o�Ä�å�µ�Ä�µ�¯�ž�›�‰	Z�b�”�}


$ 6.2�t�Ô�`�h�µ�©�”�Ú�x�“�t
$�p�K�”�U�|�Ž�<�t	Ä�I	Ø�C�q�s�”�Â�”�Ò�ç�Ï��

�›�Ô�b�}�Š�Z�€�p�x�| GHTorrent �w 2016�å 9 �D 5 �Ô�t
\
R�^�•�h MySQL �w dump

	Ø�C�›�b�;�`�o�M�”�} GHTorrent �T�’�w�¼�¢�ï�é�”�Å�`�h�¼�ï�Ó�Ñ�•� �ç�w�ž�”

�§� �Ò�Ñ�•� �ç�x�| tar.gz �w���Ü�p�| 45,186MB�p�K�”�}

	Í�G�Ñ�•� �ç�›�2�‰�`�o�| MySQL �Ã�”�»�Õ�”�µ�t� �ï�Ù�”�Ä�`�h�¤�Â�”�Ò�ç�w

�è�¯�”�Å
:�S�‘�|�Ã�”�»�±� �¶�›
¯ 6.1�t�Ô�b�}

6.2.2 �Ô�Š
��â�”�²�w�›��

�ž� �Ã�ï�Â�Ÿ
:�›�Ô�b users�Â�”�Ò�ç�x 14,345,804�ž�§�¢�ï�Ä���O�b�”�U�|�U

	Â
Q�w�0�›�^�T�’���o�•�p�r
s�`�|�Ô�Š�w Github �â�”�²�›�Z�€�b�”�}
¯ 6.2�t��

���w�â�”�²
:�w�Ä�¿�Ó 10 �›�Ô�b�}�Š	Ø�C�x GHTorrent �t�‘�l�o
\
R�^�•�o�S�“�|

�¤ github �â�”�²�w�¬�‰�Ó�é�Ñ�Ÿ�”�ç�w location �w	Ø�C�› OpenStreetMaps�w�´�¦

�¯�”�Ã�Ÿ�ï�¬ API �›�è�a�o��	Ø�C�›�‰	Z�`�o�M�”�}�Ô�Š�O	E�p�‹ Location �w�G	\

�U�s�M�â�”�²�x
c�“�t�Ö�’�s�M�}�‡�h�G�L���È�»�w�3�•�t�‘�”�´�¦�¯�”�Ã�Ÿ�ï�¬

�w
Æ�é�ù�t�‘�l�o��	—�§�O�¤�æ�ž�w	Ø�C�U���‡�•�”�\�q�‹�K�”�}�Š�Z�€�t�S�M�o

�x�| country code�U JP �q�Ý�Ý�^�•�o�M�”�ž� �Ã�ï�Â�Ÿ�Â�Ÿ 28,925�â�”�²�U	t��

�b�”�| 56,617�w�æ�Ù�´�Ä�æ�›�µ�¯�ž�æ�ï�¬�w�0	Å�q�`�o�Z�€�›
��Š�”�}
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¯ 6.1 GHTorrent �U���™�b�”�Â�”�Ò�ç�°�a

Name �þ�Â Rows Data length(MB)

Users �â�”�²	Ø�C 14,345,804 658.7

Projects �Ó�é�´�£�«�Ä = �æ�Ù�´�Ä�æ 39,543,127 4905.5

repo labels �æ�Ù�´�Ä�æ�w�Ê	¶ 105,884,216 2484.1

project commits �æ�Ù�´�Ä�æ�•�w�¯�Û�¿�Ä 4,747,346,073 40746.8

project languages �æ�Ù�´�Ä�æ�w�t� 
ƒ�� 71,597,714 1706.7

project members �æ�Ù�´�Ä�æ�w�Ý�ï�Ì�°�a 7,736,279 270.4

Commits �¯�Û�¿�Ä	Ø�C 500,517,968 32457.8

commit comments �¯�Û�¿�Ä�Ì�w�¯�Ý�ï�Ä 3,418,218 477.2

commit parents �¯�Û�¿�Ä���È
Q	Ø�C 503,473,135 4321.3

Watchers Star 	Ø�C 54,628,569 677.3

Followers �â�”�²�•�w�Ñ�¥�é�ë 11,616,754 144.0

Issues � �³�á�”	Ø�C 36,573,091 1046.4

issuecomments � �³�á�”�w�¯�Ý�ï�Ä 62,320,790 1664.1

issueevents � �³�á�”�w� �Õ�ï�Ä���[ 52,911,966 2287.3

issuelabels � �³�á�”�w�å�Õ�ç 11,949,623 102.6

organization members 
Ê	ë�Ý�ï�Ì 371,652 4.6

pull requests �Ó�ç�æ�«�¤�µ�Ä (PR) 16,782,870 416.1

pull requestcomments PR �¯�Ý�ï�Ä 9,996,473 1338.7

pull requestcommits PR �¯�Û�¿�Ä	Ø�C 84,067,780 721.6

pull requesthistory PR �d�º 39,932,014 1072.1
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¯ 6.2 �����â�”�²
: 	Í�• 10�§��
country code ���Ê �ž� �Ã�ï�Â�Ÿ�Â�Ÿ
:

us �ž�Ý�æ�§ 384,414

gb � �ª�æ�µ 76,979

cn �¤�� 74,338

in � �ï�Å 72,257

de �Å� �À 60,505

br �Ò�å�´�ç 47,218

ca �§�Æ�¼ 46,974

fr �Ñ�å�ï�µ 44,133

ru �é�³�ž 32,796

jp �Ô�Š 28,925
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6.3. �¯�Û�¿�Ä�d�º�›�Æ�;�`�h	Ø�C
C	ô�”�µ�¯�ž�w�,
Å
°

�A

�¯�Û�¿�Ä�d�º�t�‘�”	Ø�C
C	ô
Ã�S
°�A�M�O�›�U�|�b�”�h�Š�t�z�æ�Ù�´�Ä�æ�–�w

�¯�Û�¿�Ä
ï
:�w
ü
Í�›�Ð�*�`�h�{
¯ 6.3�t�z 2016�å 9 �D�¤�Ì�:�p JP �q
Q���^�•�h

�â�”�²�U	t���b�”�æ�Ù�´�Ä�æ�w�¯�Û�¿�Ä
:�ù�-�w
ü
Í�›�Ô�b�{


¯ 6.3 JP�â�”�²�w�¯�Û�¿�Ä
:��
ü�¨
�¯�Û�¿�Ä
: �æ�Ù�´�Ä�æ
: 
z�p

0�™9 28,655 50.6%

10�™19 8,943 15.8%

20�™29 4,604 8.1%

30�™39 2,905 5.1%

40�™49 1,933 3.4%

50�™59 1,427 2.5%

60�™69 1,106 2.0%

70�™79 847 1.5%

80�™89 687 1.2%

90�™99 545 1.0%

100�Ž	Í 4,965 8.8%

�ù�- 56,617 100.0%

�\�w
ü
Í�T�’�{�Š�”�¯�Û�¿�Ä
:�w�Ø�æ�á�”�Ü�º�”�ï�x�|�¯�Û�¿�Ä
: 0-3�w�æ�Ù�´

�Ä�æ�U 30%�z�¯�Û�¿�Ä
:�U 100�Ž	Í�w�æ�Ù�´�Ä�æ�x 8.8%�p�K�”�{�ÿ 91%�w�æ�Ù�´

�Ä�æ�U�¯�Û�¿�Ä
: 100�Ž�<�p
ü
Í�`�o�M�”�{�¯�Û�¿�Ä
:�w���I�x�z�Ó�é�¼�«�Ä�w

�º�0�•�z�æ�Ù�´�Ä�æ�w�����8���t�‘�l�o�‹�z�7�G�‹�t�0�b�”�É�›�S�x�!�˜�”�w�p�z

�x���w�‹�›�æ�Ù�´�Ä�æ�–�t
z�±�b�”�\�q�t�x���;
Q�x�s�M�{�‡�h�z���b�W�”�¯�Û�¿

�Ä
:�›
°�A�b�”�\�q�U�è�$�p�x�s�M�h�Š�z�¯�Û�¿�Ä
: 100�›�7�G
°�A�w�å� �ï�q

�`�|�f�•�Ž	Í�w�‹�x�7�G�‹�q�`�o���Š�o�{�O�\�q�q�b�”�}

�\�w
°�A�›�i�t�z�Õ�8�$�s�¦
ª�q�z�y�8�$�s�¦
ª�›�-�‰�b�”�h�Š�t�z�Š
¯�t�S

�Z�”
ü�¨�›�,
Å
°�A�q���[�`�z 4 ���ˆ�p
ü�r�`�h 25�ˆ�Š�›�;�M�o�z�¯�Û�¿�Ä
:�t

�0�b�”
°�A�›�‰	Z�b�”�{
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6.4. �D�Í�¯�Û�¿�Ä
ï
:�t���b�”�µ�¯�ž�w�‰	Z

�D�Í�¯�Û�¿�Ä�w
ï
:�t���b�”�¦
ª�=�x�z�f�w�æ�Ù�´�Ä�æ�w	Ø�C
C	ô�w
Ã�S�t�0

�`�o�æ�O
°�A�p�K�”�{�æ�Ù�´�Ä�æ�–�w	Ø�C
C	ô�w�ù�-�¯�Û�¿�Ä
:�›�z
¯ 6.3�p�Ô�b

25�ˆ�Š�w�,
Å
°�A�›�;�M�o�µ�¯�ž�æ�ï�¬�›�æ�O�}

6.4.1 �¯�Û�¿�Ä
:�t�‘�”�Õ�8�$�s	Ø�C
C	ô�”�µ�¯�ž�w�‰	Z

�›���w�æ�Ù�´�Ä�æ�t�m�M�o�w�Õ�8�$�s	Ø�C
C	ô�”�t�0�b�”�µ�¯�ž V lg �x�|�Ž�<

�w�Ü�p�‰	Z�b�”�}

V lg(m) = log 10

lmX

m= lm � sm

cc(m) � 12:5

0 � V lg � 25

lm : �µ�¯�ž�����D

sm : �Š�æ�Ù�´�Ä�æ�w�‰�•�D

cc(m) : �˜�p�D�w�ù�-�¯�Û�¿�Ä
:

6.4.2 �¯�Û�¿�Ä
:�t�‘�”�y�8�$�s	Ø�C
C	ô�”�µ�¯�ž�w�‰	Z

�y�8�$�s�D�Í�¯�Û�¿�Ä
ï
:�w�µ�¯�ž�æ�ï�¬�t�m�M�o�x�z�����D�T�’�a�ˆ 12�ò�D

�w
c�“�p�-�‰�›�æ�O�}�a�ˆ�w	Ø�C�p�K�”�„�r
:�‹�›�n
0�^�d�o�Ú�Ù�w	Ø�C
C	ô�”

�U	O�¹�^�•�”�‘�O�t�µ�¯�ž�æ�ï�¬�b�”�}

�›���w�æ�Ù�´�Ä�æ�t�m�M�o�w�y�8�$�s�¯�Û�¿�Ä
:�t�0�b�”�µ�¯�ž V st �x�|�Ž�<

�w�Ü�p�‰	Z�^�•�”�}

V st(m) = log 10

lmX

m= lm � 12

cc(m) � wt(m) � 12:5
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0 � V st � 25

lm : �µ�¯�ž�����D

cc(m) : �˜�p�D�w�¯�Û�¿�Ä
:

wt(m) : 	O�ˆ
Ç�Z�y

	O�ˆ
Ç�Z wt(m) �t�‘�l�o�|�a�ˆ�w�D�w�¯�Û�¿�Ä
:�›�ÿ�X
°�A�b�”

wt(m) = 1 :0 �
(12 � m)

12

6.5. Star �J�å
:�›�Æ�;�`�h
°�A�µ�¯�ž�w�,
Å
°�A

GHTorrent �›�;�M�h
°�A�w�‰	Z�t�K�h�l�o�x�|�æ�Ù�´�Ä�æ�t�0�b�” Star 
:�›�ž

� �Ã�ï�Â�Ÿ�Â�Ÿ�•�w
°�A�q�ˆ�s�b�}�æ�Ù�´�Ä�æ�w
°�A�t�x�| Star 
:�Ž�Ž�t�‹�æ�Ù

�´�Ä�æ�•�w�¯�Û�¿�Ä�s�r�›�ê�¡�b�” Watch �q�M�O�;�ó�‹���O�b�”�U�| Star �x�¹�”

�³�ß�ç�Ò�¿�«�Ú�”�«�w�‘�O�t��
��q�‹�ž���^�•�o�M�”
°�A	Ø�C�q�ˆ�s�d�”�\�q�q�|

GHTorrent �p�x Watch �w�d�º�U�¬�‰�^�•�o�M�s�M�w�p�| Star 
:�w�ˆ�›�b�;�b�”�\

�q�q�b�”�}

�æ�Ù�´�Ä�æ�t
Ç�)�^�•�o�M�” Star 
:�t�‘�”
C	ô	Ø�C�•�w
°�A�‹�›�µ�¯�ž�æ�ï�¬

�M�O�›�U�|�b�”�h�Š�t�|�æ�Ù�´�Ä�æ�–�w Star �U
Ç�)�^�•�o�M�”
ü
Í�›�Ð�*�`�h�{


¯ 6.4�t�z 2016�å 9 �D�¤�Ì�:�p JP �q
Q���^�•�h�â�”�²�U	t���b�”�æ�Ù�´�Ä�æ�t
Ç

�)�^�•�h Star �w
:�w
ü
Í�›�Ô�b�{�G��
:�w�æ�Ù�´�Ä�æ�U�«�˜�`�o�M�” Star �w
:�x

100�Ž�<�p�K�”�{�]�X�°
æ�w�æ�Ù�´�Ä�æ�w�ˆ�U Star �«�˜
:�U 100�Ž	Í�w
°�A�›�˜

�’�•�o�M�”�\�q�T�’�z Star �«�˜
: 100�›�7�G�‹�w
°�A�q�`�o�z 0 �T�’ 25�ˆ�Š�p
°

�A�›�æ�O�{

6.6. �D�Í�«�˜ Star �«�˜
:�t�‘�”�µ�¯�ž�æ�ï�¬

Star �x�|�f�w�Ó�é�´�£�«�Ä�w�a�ˆ�w Star �«�˜�w
ï
:�t�0�`�o�æ�O
°�A�p�K�”�{

�æ�Ù�´�Ä�æ�–�w	Ø�C
C	ô�t�0�b�”
°�A�q�`�o�w�ù�- Star 
:�›�z 6.4 �t�Ô�`�o�M�”

25�ˆ�Š�w�,
Å
°�A�›�i�t�µ�¯�ž�æ�ï�¬�›�æ�O�}
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¯ 6.4 JP�â�”�²�w Star 
:
ü
Í
Star 
: �˜�p�æ�Ù�´�Ä�æ
: 
z�p

0�™9 48,566 85.8%

10�™19 3,486 6.2%

20�™29 1,285 2.3%

30�™39 706 1.3%

40�™49 452 0.8%

50�™59 300 0.5%

60�™69 216 0.4%

70�™79 200 0.4%

80�™89 139 0.3%

90�™99 127 0.2%

100�Ž	Í 1,136 2.0%

�ù�- 56,617 100.0%

6.6.1 Star �«�˜
:�t�‘�”�Õ�8�$�s�æ�Ù�´�Ä�æ�•�w
°�A�µ�¯�ž�w�‰	Z

�›���w�æ�Ù�´�Ä�æ�t�m�M�o�w Star �«�˜
:�t�,�n�X�Õ�8�$�s	Ø�C
C	ô�”�t�0�b�”

�µ�¯�ž Elg �x�Ž�<�w
:�Ü�p�{�Š�”�}

Elg(m) = log 10

lmX

m= lm � sm

St(m) � 12:5

0 � Elg � 25

lm : �µ�¯�ž�����D

sm : �Š�æ�Ù�´�Ä�æ�w�‰�•�D

St(m) : �˜�p�D�w Star �«�˜
:
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6.6.2 Star �«�˜
:�t�‘�”�y�8�$�s�æ�Ù�´�Ä�æ�•�w
°�A�µ�¯�ž�w�‰	Z

�y�8�$�s�D�Í�w Star �«�˜
:�w�µ�¯�ž�æ�ï�¬�t�m�M�o�x�z�����D�T�’�a�ˆ 12�ò�D

�w
c�“�p�-�‰�›�æ�O�}�a�ˆ�w	Ø�C�x�µ�¯�ž�•�w�è�¹�›�n
0�^�d�o�Ú�Ù�w
°�A�U	O

�¹�^�•�”�‘�O�t�µ�¯�ž�æ�ï�¬�b�”�}

Est(m) = log 10

lmX

m= lm � 12

St(m) � wt(m) � 12:5

0 � Est � 25

lm : �µ�¯�ž�����D

St(m) : �˜�p�D�w�µ�»�”�«�˜
:

wt(m) : 	O�ˆ
Ç�Z�y

	O�ˆ
Ç�Z wt(m) �t�‘�l�o�|�a�ˆ�w�D�w
°�A�›�n
0�^�d�”

wt(m) = 1 :0 �
(12 � m)

12
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6.7. Github �t�S�Z�”�Ä�å�µ�Ä�µ�¯�ž

6.7.1 �Ô�Š�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�t�S�Z�”�Ä�å�µ�Ä�µ�¯�ž

�\�•�‡�p�Ô�`�h Github �w�æ�Ù�´�Ä�æ�•�w	Ø�C
C	ô
Ã�S�q�`�o�w�¯�Û�¿�Ä
:�t�S

�Z�”�µ�¯�ž�q�|�æ�Ù�´�Ä�æ�•�w
°�A�p�K�” Star �«�˜
:�›�| 5.5.4�t�Ô�b�‰	Z�Ü�t�K

�o�x�Š�o�Ä�å�µ�Ä�µ�¯�ž�›�‰	Z�`�h�}�¤�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U	t���b�”�æ�Ù�´�Ä�æ

�–�w�Ä�å�µ�Ä�µ�¯�ž�x�7�‹�ô�M�µ�¯�ž�›�|�f�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�w�Ä�å�µ�Ä�µ�¯

�ž�q�`�o�M�”�}
¯ 6.5�t�‰	Z�`�h�Ä�å�µ�Ä�µ�¯�ž�q�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�w
:�w
ü
Í�›

�Ô�b�}�‡�h�|
¯ 6.6�|
¯ 6.7�|
¯ 6.8�|
¯ 6.9�|
¯ 6.10�t�| JP �â�”�²�”�w�Ä�å�µ�Ä�µ

�¯�ž���w�E
¯�$�s�‰
C�t� �›�Ô�b�}


¯ 6.5 �Ô�Š�t�S�Z�” Github �w�Ä�å�µ�Ä�µ�¯�ž
�Ä�å�µ�Ä�µ�¯�ž �ž� �Ã�ï�Â�Ÿ�Â�Ÿ
: 
z�p

5 127 0.63%

4 499 2.47%

3 930 4.60%

2 4544 22.48%

1 7864 38.91%

0 6246 30.91%
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¯ 6.6 �Ä�å�µ�Ä�µ�¯�ž 5 �w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U�–�;�`�o�M�”�‰
C�t� 
�t� �Ê �ž� �Ã�ï�Â�Ÿ�Â�Ÿ
: �Â�ù

Java 16 12.6%

JavaScript 16 12.6%

Swift 16 12.6%

Ruby 15 11.8%

C 7 5.5%

C# 7 5.5%

Go 7 5.5%

C++ 5 3.9%

VimL 4 3.1%


¯ 6.7 �Ä�å�µ�Ä�µ�¯�ž 4 �w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U�–�;�`�o�M�”�‰
C�t� 
�t� �Ê �ž� �Ã�ï�Â�Ÿ�Â�Ÿ
: �Â�ù

JavaScript 70 14.0%

Ruby 46 9.2%

Java 40 8.0%

Swift 34 6.8%

Python 34 6.8%

Go 26 5.2%

C++ 25 5.0%

C 19 3.8%

Objective-C 15 3.0%
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¯ 6.8 �Ä�å�µ�Ä�µ�¯�ž 3 �w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U�–�;�`�o�M�”�‰
C�t� 
�t� �Ê �ž� �Ã�ï�Â�Ÿ�Â�Ÿ
: �Â�ù

JavaScript 123 13.2%

Ruby 91 9.8%

Java 68 7.3%

Python 57 6.1%

C++ 51 5.5%

Shell 36 3.9%

Go 30 3.2%

C# 29 3.1%

HTML 29 3.1%

Objective-C 28 3.0%

Swift 28 3.0%

Emacs Lisp 28 3.0%


¯ 6.9 �Ä�å�µ�Ä�µ�¯�ž 2 �w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U�–�;�`�o�M�”�‰
C�t� 
�t� �Ê �ž� �Ã�ï�Â�Ÿ�Â�Ÿ
: �Â�ù

JavaScript 478 10.5%

Ruby 332 7.3%

VimL 299 6.6%

HTML 289 6.4%

Java 238 5.2%

Shell 235 5.2%

Python 230 5.1%

C++ 203 4.5%

PHP 162 3.6%

CSS 161 3.5%

Emacs Lisp 142 3.1%

84




¯ 6.10 �Ä�å�µ�Ä�µ�¯�ž 1 �w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U�–�;�`�o�M�”�‰
C�t� 
�t� �Ê �ž� �Ã�ï�Â�Ÿ�Â�Ÿ
: �Â�ù

JavaScript 995 12.7%

Ruby 792 10.1%

Java 610 7.8%

PHP 428 5.4%

Python 411 5.2%

HTML 346 4.4%

C++ 335 4.3%

CSS 331 4.2%

Shell 311 4.0%

VimL 301 3.8%

C# 251 3.2%

6.7.2 �f�w���w���t�S�Z�”�Ä�å�µ�Ä�µ�¯�ž

�Ä�å�µ�Ä�µ�¯�ž�w
ü
Í�w�€�ß�h�Š�t�‰�a�-�‰�Ü�p�‰	Z�`�h�|�f�w���w���t�S�Z�”

�Ä�å�µ�Ä�µ�¯�ž�q�ž� �Ã�ï�Â�Ÿ�Â�Ÿ
:�w
ü
Í�›�Ô�b�}�Ô�Š�O	E�q�Ý���p�V�” Github

�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�w
:�x�|
H�„�p 10�•�w 28,925�ž�§�¢�ï�Ä�p�K�”�U�|�
�•�w����

�¢ 384,414�£�›
¯ 6.11�t�|���•�w�¤���¢ 74,338�£�› 6.14�t�|���•�w�Ñ�å�ï�µ�¢ 44,133�£

�›
¯ 6.12�t�|�Ô�Š�T�’�‹�¦�Ñ�³�ã�ž
Œ�q�`�o�‘�X�È���^�•�o�M�” 29�•�w�Õ�Ä�Æ�Ü

�¢ 6,577�£�›
¯ 6.14�t�f�•�g�•�Ô�b�}�‡�h�|
z�±�w�h�Š�t���§���w�Ä�å�µ�Ä�µ�¯�ž

�w
ü
Í	Ý�¯�›
$ 6.3�t�Ô�b�}
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¯ 6.11 �ž�Ý�æ�§�t�S�Z�” Github �w�Ä�å�µ�Ä�µ�¯�ž
�Ä�å�µ�Ä�µ�¯�ž �ž� �Ã�ï�Â�Ÿ�Â�Ÿ
: 
z�p

5 1,063 0.43%

4 3,911 1.57%

3 8,530 3.43%

2 50,657 20.37%

1 101,059 40.64%

0 83,439 33.56%


¯ 6.12 �Ñ�å�ï�µ�t�S�Z�” Github �w�Ä�å�µ�Ä�µ�¯�ž
�Ä�å�µ�Ä�µ�¯�ž �ž� �Ã�ï�Â�Ÿ�Â�Ÿ
: 
z�p

5 185 0.64%

4 591 2.05%

3 1,132 3.92%

2 6,159 21.31%

1 11,947 41.34%

0 8,883 30.74%


¯ 6.13 �¤���t�S�Z�” Github �w�Ä�å�µ�Ä�µ�¯�ž
�Ä�å�µ�Ä�µ�¯�ž �ž� �Ã�ï�Â�Ÿ�Â�Ÿ
: 
z�p

5 407 0.73%

4 1,319 2.38%

3 2,484 4.47%

2 12,071 21.75%

1 21,761 39.20%

0 17,468 31.47%
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�”�æ�Ù�´�Ä�æ�x
¶�.�w 2%���S�`�T�s�M�\�q�T�’�z�Ë�t�z�y�8�$�s�Ì���à�w
°�A�›

�C�Q�h�Ä�å�µ�Ä�µ�¯�ž�w�7�G
°�A 5 �U�˜�c�T�`�T���O�`�s�M�w�x�%�p�i�q�ß�Q�”�{

�\�w���²�x�Ô�Š�i�Z�p�x�s�X�|
¯ 6.3�t�Ô�b
H�„ 5 �§���w�Ä�å�µ�Ä�µ�¯�ž�w
ü
Í�t

�S�M�o�‹�|�„�…�‰�a�‘�O�s���²�t�s�l�o�M�”�}�Ä�å�µ�Ä�µ�¯�ž 5 �›�«�˜�b�”�‰
C	�

�x
¶�.�w 0.6%�Ž�<�p�|�„�q�œ�r�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U�Ä�å�µ�Ä�µ�¯�ž 0 �‡�h�x 1

�t���`�o�M�”�}�\�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�x�| Github �›	—�`�i�Z�–�l�o�ˆ�h�q�M�O�ž

� �Ã�ï�Â�Ÿ�Â�Ÿ�‹�M�”�U�|�q�þ�w�æ�Ù�´�Ä�æ�s�r�w�Ž�T�’�x�_�Q�s�M�Ó�å� �Õ�”

�Ä�æ�Ù�´�Ä�æ�t	t���`�o�M�”�­�”�µ�•�|�×
ü�p�x�¹�Ñ�Ä�¢�¤�ž�›�¬�‰�`�o�M�s�M

�‹�w�w���w�Ó�é�´�£�«�Ä�t pull requests�›
ù�”�‘�O�s�é�Y�›�`�o�M�”�­�”�µ�‹��

�O�b�”�}�Š�Z�€�w�Ä�å�µ�Ä�µ�¯�ž�t�m�M�o�x�|�f�•�’�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�w�-��

�x�`�o�M�s�M�}

�‡�h�|�Ä�å�µ�Ä�µ�¯�ž�w
°�A 2�™4 �t�S�M�o�z 30%	��w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U���O

�b�”�}�Ä�å�µ�Ä�µ�¯�ž 2 �• 3 �t�0�b�”
Q�…�w�“�M�p�K�”�U�|�Š�Ä�å�µ�Ä�µ�¯�ž�w�¯

�ï�·�Ó�Ä�x�|
C	ô�`�o�M�”	Ø�C�q�|�f�w
°�A�q�M�O	Ø�C�p�µ�¯�ž�æ�ï�¬�›�`�o�M

�”�h�Š�|�?�T�›�¬�‰�`�o�M�”�q�M�O
æ
ü�›��	O�b�”�\�q�U�p�V�”�q�|�›�t 2 �Ž	Í

�w�Ä�å�µ�Ä�µ�¯�ž�t�S�M�o�‹
ì� �t�Æ���`�o�M�”�q�Ý�Š�”�\�q�x�D�ó�p�K�”�}�f

�w�‘�O�s�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�t�m�M�o�x�|�Ø
€�›�è�a�o
Q�¨�•�²	Í	ú�s�r�›
Q�…�b

�”�\�q�p�|���w�±�—�›�_�m�Z�”�\�q�t�8�4�`�o�|�°�t�|�Ä�å�µ�Ä�µ�¯�ž�t�q�’�˜

�•�c�t
Q�…�b�”�\�q�U�l�‡�•�”�}
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�H 7 	·

�Ä�å�µ�Ä�µ�¯�ž�w
°�A

7.1. �Ä�å�µ�Ä�µ�¯�ž�w
°�A

�\�\�‡�p�‰	Z�`�o�V�h Github �›�;�M�h�Ä�å�µ�Ä�µ�¯�ž�›�è�a�o�Z�€�w
°�A�›

�æ�l�h�} Github �t�‘�”�Ä�å�µ�Ä�µ�¯�ž�x�‰
C
•�ó	ì�q�M�O
°�A�§�Â�°�æ�t�m�M�o

�µ�¯�ž�›�‰	Z�`�o�M�”�}�‰
C
•�ó	ì�w�Ä�å�µ�Ä�µ�¯�ž�w�Æ�;�«�q�`�o�|� �ï�»�”

�É�¿�Ä�Ï�´�É�µ�'�À�w
��P�>�;�t�S�Z�”	s�8�µ�«�æ�”�Ç�ï�¬�›
Ý���`�o�M�”�h�Š�|

�Ä�å�µ�Ä�µ�¯�ž�w�ô�M�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U�|�>�;�q	Ô�t�S�M�o�î�M�t�{�Š�’�•�”


��P�p�K�”�\�q�U
Q�…�p�V�”�T�›�¬�Ý�b�”�\�q�p�%�p
Q�w
°�A�U�D�ó�p�K�”�}


°�A�M�O�x�|�q�þ�w� �ï�»�”�É�¿�Ä�Ï�´�É�µ�'�À�w�U	[
y�Ú	��p�K�” CTO�¢�7

�ô�U	[
y�Ú	��£�ƒ
��P�U�| Github �w�Ä�å�µ�Ä�µ�¯�ž�U�ô�M
��P�|�‹�`�X�x�µ�¯�ž

�U�ÿ�M�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�t�0�`�o
Ý���è�“�w
°�A�›�æ�O�T�›�¬�Ý�b�”�}� �ï�»�”

�É�¿�Ä�Ï�´�É�µ�w�7
²
¢�t�M�”�'�À�w�q�þ CTO �«�å�µ�w
��P�U�Ä�å�µ�Ä�µ�¯�ž�w

�ô�M�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�›�ô�X
°�A�b�”�w�p�K�•�y�|�Ä�å�µ�Ä�µ�¯�ž�›
��P�>�;�w

	s�8�µ�«�æ�”�Ç�ï�¬�q�`�o�Æ�;�b�”�\�q�U�p�V�”�q�ß�Q�’�•�”�}

�‡�c�x�'
‹�î�g�q�`�o�|
:
��w�U	[
y�Ú	��«�å�µ�w�U	[	��t�±�„�p�Ä�å�µ�Ä�µ

�¯�ž�w
†�Ì�›�æ�M�|�î�M�w�Ã�”�»�›�þ�a�`�s�U�’�| Github �›�Æ�;�`�h�µ�¯�ž�t��

�b�”� �ï�»�Ï�á�”�›�æ�l�h�}�b�‚�o�w�¤�ï�´�Ç�ž�U Github �›�–�l�o�M�”�˜�Z�p�x

�s�M	Í�t�| Github �w�–�M�M�U�Ì�å�Ì�å�p�K�”�q�M�O
²���›�•�‡�Q�s�U�’�|�>�;
Q

�…�t�S�Z�”�&�;�D�ó
c�“�›�¬�Ý�b�”�\�q�U
Â�M�p�K�”�}

�Í�t�'
‹�î�g�w� �ï�»�Ï�á�”�T�’�˜�h�Œ�_�›�i�t�Š�î�g�›�æ�l�h�} Github �w�Ä

�å�µ�Ä�µ�¯�ž�w���²�›�;�M�o�M�í�w�Ö�ç�¹�Æ�›
ƒ���`�|	ì�¿�&�º	{�›�^
R�}�Ö�ç

�¹�Æ�t�0�b�”�Ä�å�µ�Ä�µ�¯�ž�U
Ý���è�“�t
°�A�^�•�”�T�t�m�M�o�| CTO �«�å�µ�w


��P 71
��t� �—�›�˜�o�ž�ï�­�”�Ä�S�‘�|� �ï�»�Ï�á�”�›�æ�l�h�}�Ö�ç�¹�Æ�w	ì�¿

�&�º	{�t�0�`�o�|�î�M�t�Ø
€�`�o�ˆ�h�M�T
q�T�q�M�O
°�A�›�æ�O�\�q�p�|�Ä�å�µ

�Ä�µ�¯�ž�w�%�p
Q�›
ü
s�`�h�}�\�w�î�g�t�‘�“�”�$�|�í�$�w�†�Ø�T�’�Ä�å�µ�Ä�µ
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�¯�ž�w
°�A�›�æ�O�}

7.2. �Ä�å�µ�Ä�µ�¯�ž�w�Î�ž�æ�ï�¬�t�‘�”�'
‹�î�g

Github �t�‘�”�Ä�å�µ�Ä�µ�¯�ž�w�%�p
Q�›�U	Â�b�”�} Github �t�‘�”�Ä�å�µ�Ä�µ�¯

�ž�x�|�¹�Ñ�Ä�¢�¤�ž�‰
C
•�ó	ì�q�`�o�w	ô�T�•�w�8�4�w�^�•�•�b�^�›�Ô�b�}�‡�c

�'
‹�î�g�q�`�o Web �±�”�Ï�µ�›�á�æ�b�”�'�À�p CTO �s�r�w�q	Ô�p�î�M�t
��P�>

�;�t���˜�“�|
��P�¢	Ô�t�S�Z�”�µ�©�ç�w
Q�…�à�•�…�)
ì	Ô�t�î�M�t�è�¹�›�)�Q�o

�M�”
��a�t�Î�ž�æ�ï�¬�›�æ�l�h�}

7.2.1 � �ï�»�Ï�á�”�“�A


¯ 7.1 � �ï�»�Ï�á�”�“�A
�º�0 �Ä�å�µ�Ä�µ�¯�ž�t���b�”�¹	Å�›�Î�ž�æ�ï�¬

�î�ª�8�� 2017/3/1 - 2017/3/2

	Ô	t �Z�ð
Œ�q�^�è

	t�A�Ì�� �

��K�h�“ 30
ü

� �ï�»�Ï�á�”�M�O �0�Ø�t�S�Z�”�Î�ž�æ�ï�¬

�Ä�å�µ�Ä�µ�¯�ž�‰���0	Å�Ã�”�» 2016/09�Ì�:�w Github �Ã�”�»

7.2.2 � �ï�»�Ï�á�”�M�O

�í�ð�ò�è�x�|�Ä�å�µ�Ä�µ�¯�ž�w�h�Ø�›�ž���`�s�U�’�|�Ž�<�w�‘�O�s
ƒ�ð�›�Ä�å

�µ�Ä�µ�¯�ž�w	��«�•�&�;
c�“�t�m�M�o�x
†�Ì�`�s�U�’�ò
Ý�›�S�•�M�`�h�}

1. �Œ�“�ù�M�•�q�þ�w�‰�…�›�U�g�`�o�ˆ�o�|�µ�¯�ž�æ�ï�¬�›�r�O�¥�O�T�}

2. �µ�¯�ž�w	��«�›�^�æ�`�s�U�’�|�Ä�å�µ�Ä�µ�¯�ž�U
¯�q�b�”�‹�w�t�m�M�o�w

�ò
Ý�}

3. 
ï�Å�q�`�o�w�ò
Ý�}
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7.2.3 �0	Å	��w�›
Q

� �ï�»�Ï�á�”�x��
Ê�t
ü�Z�o�æ�l�h�}�¤�þ�q�‹�>�;�Ø
€�|�>�;�,	j�|�…�)
+	j

�w�>���t���˜�”
y�Ú	��«�å�µ�w�¤�ï�´�Ç�ž�p�K�”�}�0	Å�q�s�”
�
ú�x�|�µ�»�”�Ä

�ž�¿�Ó�q�z�y�•�”�°	Í	Ô�w�Õ�ï�½�ß�”�‡�h�x�|�f	Â�

æ	Í	Ô�'�À�w�þ�»�S�‘�|�þ�»

�&�g	��p�K�”�} Web �±�”�Ï�µ�'�À�w
��P�¢	Ô�t�S�M�o�¤�ï�´�Ç�ž�>�;�w
y�Ú�›�Ë

�j�|�>�;�,	j�|�…�)
ì	Ô�|
��P
°�A�,	j�w�>���s�t�è�¹�›�)�Q�o�M�”
��a�p�K�”�}

�b�s�˜�j�|
t�’�w
Q�…�U�|���º�w�¤�ï�´�Ç�ž�>�;�¢	Ô�t�è�¹�›�)�Q�o�M�”�}�f�w

�h�Š Github �›�;�M�h�Ä�å�µ�Ä�µ�¯�ž�U
t�’�w
Q�…�t�
�O�‘�O�p�K�•�y�| Web �±�”

�Ï�µ�'�À�w�¤�ï�´�Ç�ž�>�;�t�S�M�o�x�|
Y�`�X�Æ�;�U�D�ó�p�K�”�q�ß�Q�’�•�”�}

� � �ï�»�Ï�á�”�
�y C �þ�y CIO O �¯�| CTO Y �¯

C �þ�x 2014�å�t�f�˜	Â�J	��¾	t�Ú�²�”�¶�¢	Ô�t	Í	Ô�`�o�M�”	Í	Ô�'�À�p�| O

�¯�x	Í	Ô�Ì�w CTO�| Y �¯�x�‰�þ�w�q CTO �q�`�o�>�;�t���˜�”�}

� � �ï�»�Ï�á�”���y M �þ�y�Ó�æ�ï�³�Í�ç�¤�ï�´�Ç�ž�y N �¯

M �þ�x�|�°	Í	Ô�p 10 �/�Å�ç�Ž	Í�w
°�A�¹�›�Ò�Q�”�'�À�›�Ô�b�â�Ç�¯�”�ï�'

�À�w�°�þ�p�K�“�|�ž�Ý�æ�§�•� �ª�æ�µ�s�r�t�‹
�	Z�`�o�S�“��	2�s�¤�ï�´�Ç

�ž�w�>�;�t
R�­�`�o�M�”�\�q�p�À�„�º�p�‹���Ê�s�q�þ�p�K�”�}�f�w�¤�p�| N

�¯�x�±�”�Ï�µ�›�¡�Ë
R�Õ�^�d�”�¯�ž�¤�ï�´�Ç�ž�q�`�o�‡�M�o�S�“�|
��P�>�;

�Ø
€�s�r�‹�\�s�b�}

� � �ï�»�Ï�á�”���y L �þ�y M �¯�| H �¯�| K �¯�| T �¯�y

L �þ�x�| CTO �&�g	��t�‘�”�U	[	��­�­�t���b�”�¯�ï�±�ç�Â�Ÿ�ï�¬�›�æ�O�q�þ

�p�K�”�}�E
¯�w M �¯�x�|�f	Â�°
æ	Í	Ô�'�À�w M �þ�w CTO �›�&�g�`�| H �¯

�x�‰ M �þ�w�å�æ�þ�»�q�`�o�U	[
y�Ú	��›�&�g�| K �¯�x�| L �þ�t�•�ð�q�`�o

���˜�”�c�’�|�f	Â�°
æ	Í	Ô�'�À V �þ�w�q�þ CTO �p�K�“�| T �¯�x�|�‰�þ�w	�

���þ�p�|� �ï�»�”�É�¿�Ä�t�‘�” HR �%�±�”�Ï�µ�G	��w B �þ�w�q CPO(Chief

Product O�cer ) �p�K�”�U�|�i CTO �q�`�o�‰�þ�¤�ï�´�Ç�ž�w
°�A
M�S�t�‹

���˜�”�}
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7.3. � �ï�»�Ï�á�”�A�L�w�‡�q�Š

7.3.1 �à���$�s�ò
Ý

� �Ä�å�µ�Ä�µ�¯�ž�w�Æ�;�M�O�}

{ �Ä�å�µ�Ä�µ�¯�ž�U�ô�M�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�x�|���Ê�p�«�è�›	B�Š�”�\�q�U

�p�V�”
��i�T�’�|�\�w�‘�O�s�¤�ï�´�Ç�ž�›�>�;�b�”�q�d�¿�0�®�L�U�ô�M

�q�ß�Q�’�•�”�}

{ �¤�ï�´�Ç�ž�w�Œ�Ê�S�•�µ�©�ç�›
Q�…�b�”�\�q�U�p�V�s�M
��U�–�O�w�t

�‘�M�}

{ �Ä�å�µ�Ä�µ�¯�ž�p�¦�Ñ�³�ã�ž
Œ�w�¤�ï�´�Ç�ž�›�s�b	��U�T�“�t�x�q�o�‹

���;�p�K�”�}

{ �Ø
€�w�ˆ�Š�p�|�µ�¯�ž�U 2 �Ž	Í�i�l�h�’��
Œ�$�t�Ø
€�µ�­�´�á�”�ç�›
Ê

�‰�s�r�›
��Ä�U
Q�…�p�V�”�w�U�‘�M�}

{ �8	ì�¤�”�´�£�ï�Ä�x�|�µ�¯�ž 2 �• 1 �T�’�‘�M
��›�s�b�q�‘�M�}

{ �Ä�å�µ�Ä�µ�¯�ž�›�Æ�;�`�o	{�¨
¬�ß�Z	.�›�^�”�\�q�U�p�V�”�} github �w

�¹�”�µ�¯�”�Å�T�’�µ�¯�ž�›�'
Ý�b�”�\�q�p�|�¹�”�µ�¯�”�Å
°�A�w���Å�U

�p�V�”�}

{ �¬�‰�`�o�M�”�¹�”�µ�¯�”�Å�w	��U�T�“�U�Á�M
��‹�s�`�o�M�”�w�p�|�µ�¯

�ž�æ�ï�¬�^�•�o�M�”�M�U�‘�M�}

� 	Í�•�w�Ä�å�µ�Ä�µ�¯�ž�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�t�m�M�o�}

{ �Ä�å�µ�Ä�µ�¯�ž 4�| 5 �x�°�v�w�‰
C	��y�T�“�U���œ�p�M�”�}

{ 	Í�•�x�|�‘�X�Œ�l�o�M�”�¦�”�Ó�ï�¹�”�µ�Ó�é�¼�«�Ä�U�K�l�o�ò�˜�ò�U

�K�”�}

{ 	Í�•�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�x�>�;�`�h�M�q�¥�O�U�|�×�þ�w�±�”�Ï�µ���t�r

�•�i�Z��	ú�U�K�”�T�U	O�A�p�|�Ø
€�p�_�s�X�o�x�M�Z�s�M�q�\�–�}

{ 	Í�•�w�m�¯�x�| ruby �%�p���Ê�s�q�þ�t�¯�Û�¿�Ä�`�m�m�|���þ�w�U	[�•

�ð�›�•�l�o�M�”�}

{ 	Í�•�x���º�Ž�w���Ê�'�À�w�þ�»�U�è�q�m�}

92



{ ���w�m�¯�x�b�]�M
��i�U�|�Š
��U�f�O�M�O�þ�Â�i�T�’�q	��Á�`�o�| CTO

	ì�t�C�Q�o�¯�”�Å�›	{�X�\�q�›	O�¹�`�o�Æ�ˆ�`�o�M�”�}�f�w�\�q�U�µ�¯

�ž�t�q�•�o�M�”�}

{ �Ä�å�µ�Ä�µ�¯�ž���t�|�Ž
²�|�À�¿�•�W�p�;�ó�~
³�p�Æ���`�o�X�•�h
��U

�M�”�}���x�m�µ�»�”�Ä�ž�¿�Ó�w CTO �›�•�l�o�M�”�}

{ CTO �q�`�o�Æ���`�o�”
��x���Y�’�M�U�è�q�m�}

{ OSS�w�¤�ï�´�Ç�ž�q�`�o���Ê�s�M�p�|���w�q�\�–�p�è�q�m�}

� �ÿ�˜�:�w�Ä�å�µ�Ä�µ�¯�ž�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�t�m�M�o�}

{ �Ä�å�µ�Ä�µ�¯�ž���w
��w�¹�”�µ�¯�”�Å�›�Ð�‚�o�M�”�U�|�¬�T�t�q�l�o�ˆ

�h�M�q�¥�O
��q�|�f�O�p�s�M
��U���O�`�o�M�”�}

{ �Ä�å�µ�Ä�µ�¯�ž�U�m�M�o�M�”�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�p�K�•�y�|	–�^�M�Õ�ï

�½�ß�”�s�’
¶�»�q�M�h�M�q�ß�Q�”�}

{ �m�þ�w CTO �U�
�t�M�”�}�“�Ä�Ž�Ž�p�x�¯�”�Å�›	{�T�s�M�»� �Ó�s�w�p

�ò�˜�p�V�”�}

{ �Ä�å�µ�Ä�µ�¯�ž�w�ÿ�M�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�t�‹�|�‘�M�¤�ï�´�Ç�ž�U�M�”�}

� �Ä�å�µ�Ä�µ�¯�ž�w�›
Q�t�m�M�o�}

{ HR �w
ü�ú�t�x�G�V�X�˜�Z�o�|�Ë�”�Å�µ�©�ç�q�¹�Ñ�Ä�µ�©�ç�q�M�O�w�U

�K�”�U�|�\�w�µ�¯�ž�æ�ï�¬�p�x�Ë�”�Å�µ�©�ç�x�˜�T�”�D�ó
Q�U�K�”�}

{ github �‹�¤�ï�´�Ç�ž�×
��w�×�~�¿�C�ó�—�p�¹�Ñ�Ä�µ�©�ç�‹�Ö�l�o�M�”

�q�ß�Q�’�•�”�}

{ �_�o�o�^�V�s�M�}

{ �×
ü�w�µ�¯�ž�U���i�l�h�}�¬�
�`�o�M�”�}

{ �<�•�t�x�f�\�‡�p���Ê�p�x�s�M�U�| Perl �w cpan author�s�r
r�T�’�î


w�U�K�”
��U�M�”�}

7.3.2 
q���$�s�ò
Ý

� �µ�¯�ž�w�q�;�t�m�M�o�}
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{ �µ�»�”�p
°�A�^�•�”�\�q�U�˜�T�l�h�’�|�µ�»�”�›
ì�“�t�m�Z�”
��a�U
\

�‡�•�”�}

{ �µ�»�”�U 100�• 300�i�q�G�Ä�t�s�l�h�“�|	`
C�—�p�m�X�\�q�U�K�“�y�’

�m�V�U���M�}

� �µ�¯�ž�w�›
Q�t�m�M�o�}

{ I �¯�| H �¯�U 1 �t�s�l�o�M�”�}�É�¿�Ä�p�Ë	ý�`�s�X�s�l�h
��a�w
°�A�x

�˜�T�’�s�M�}

{ 	Í�•�w�‰
C	��x���M�$�s
°�A�›	!�Z�o�M�”
��x
°�A�›	!�Z�•�b�f�O�s�¹

	Å�›	!�Z�”�}
��>	��U�ô
°�A�t�s�”�¹	Å�}

{ �.�ò�q�`�o�x�|���q���w�)�U	—�s�X�o�|�
�q���w�)�U�G�V�M�¹	Å�›	!

�Z�”�}

{ �«�è�›	B�Š�”�\�q�q�|�ó�—�›�ô�Š�”�\�q�q�x���w�µ�©�ç�}�¹�Ñ�Ä�µ�©

�ç�}�f�•�i�Z�w�h�Š�t
°�A�›�b�”�w�x�)�e�p�x�s�M�i�–�O�T�}

{ 50
��Ž	Í�|�¹�”�µ�¯�”�Å�›�_�h�U�| 5 �q 4 �q 3 �w�¯�”�Å�w�«�¦�æ�Â�Ÿ�x

���”�t�ò�a�”�}

{ ruby �¯�Û�¿�»�q�`�o�‹�Ä�À�t�‹�¯�Û�¿�Ä�`�o�”���•�h�¤�ï�´�Ç�ž�›�Œ�l

�o�M�”�U�|�Ä�å�µ�Ä�µ�¯�ž�x���}�µ�»�¿�Ñ�q�`�o Ruby �w CI ���¥�›
T

�Q�h�“�|�¯�Û�¿�»�q�^�w�Ä�¿�Á�s�r�›�•�l�o�S�“�|�\�O�M�O
��x�µ�¯�ž

�x�ÿ�M�}�}

{ �Ñ�ç�»� �Ü ruby �¯�Û�¿�»�p���w
��U�M�o�§�è�ò�}�¦�”�¨�Ç�¸�”�³�ã�ï

�w�¯�ï�Ä�æ�Ï�á�”�Ä�‹
°�A�`�h�M�U�M�M .

{ �M�m�‹�i�`�M LINE �þ�w�¤�ï�´�Ç�ž�w Y �¯�w�µ�¯�ž�U�ÿ�M�} 100%�\�•

�i�Z�p�>�;�›�•�–�O�q�b�”�w�x�É�`�M�}

� �µ�¯�ž�w�‰	Z�t�m�M�o�}

{ .dot�les �¢ vim �w
ƒ���Ñ�•� �ç�s�r�w�ž���£�x	†�Ž�`�h�M�U�M�M�}

{ �µ�»�”�x�Ž��
��t�_�m�T�”�q��
:�m�M�h�“�|�Ò�é�¬�w�è�¹�p�Ê� �¶�$�s

�µ�»�”�U
Ç�)�^�•�”�ª�•�U�K�”�}

{ �K�t�s�l�h�¤�ï�´�Ç�ž�U�å�ï�©�ï�¬�U	Í�U�”�'
Ý�U�p�V�”�}
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{ �¹�”�µ�¯�”�Å�›�_�”�v�“ 1.5 �w
°�A�U�I�`�M�} 1.5 �Ž	Í�x�Ø
€�`�h�M�q

�ß�Q�”�}

7.3.3 �f�w���w�ò
Ý

� Github �w
�� �t�m�M�o�}

{ �×�þ�p�x�þ�º
M�S�p�µ�»�”�U�m�M�o�M�” OSS�t�¯�ï�Ä�æ�Ï�á�”�Ä�`�h

�’�§�	�Ú�›	Z�b
M�S�U�K�“
°�A�q�`�o	O�A�¹�`�o�M�”�}

{ � �7�U�K�”�q�þ�º�w�Ý�ï�Ì�”�p�| twitter �ž�§�¢�ï�Ä�• github �ž�§�¢�ï

�Ä�s�`�o
°�A�`�o�M�”�}

{ github �p�¬�‰�^�•�o�M�”�¹�”�µ�¯�”�Å�›�¬�Ý�b�”�\�q�p�U	[�$�t�ð�J

�s�M�q�M�O�µ�«�æ�”�Ç�ï�¬�›�î�M�t�æ�l�o�M�”�}

� �¹�”�µ�¯�”�Å�›�¡�ˆ���œ�p
i�$�r
s�›�•�”�q�‘�“�ô�S�s�r
s�U�p�V�”�}

� �µ�Ú�”�Ä�¯�ï�Ä�å�«�Ä�U
C�2�`�|�“�Ä�w	��¾�U�D�¹�=�^�•�”�q�|�‘�“�ô
^�S

�w
°�A�U�p�V�”�q�ß�Q�”�}

7.3.4 �¤�×�w�ò
Ý

� O �¯

�>�;�Ø�p�x workable�ˆ�h�M�s�>�;�§�	�À�”�ç�U�|���È	Ø�C�›	B�Š�o�µ�¯�ž�æ

�ï�¬�`�o�X�•�”�q�(�b�i�q�ß�Q�”�°�M�p�| github �i�Z�p�‹
*�`�”�•�s�M�`�|

�x
��æ�Ù�´�Ä�æ�p�‹
Æ�
�`�o�M�”�}�Ñ�¥�”�«�`�o�”�q�\�–�w�ž�«�Â�Ÿ�Ï�Â�Ÿ

�s�r�‹�_�Q�”�\�q�U�l�‡�`�M�}

� Y �¯

�×
ü�U�Œ�l�o�M�”�–�¬�p�K�•�y�|�U	[	��w
Q�…�U�D�ó�p�K�”�U�|�×
ü�U�Ú
€

�Œ�’�s�M�–�¬�›�µ�¯�ž�æ�ï�¬�p�V�o�M�”�w�x�A�‹�U�K�”�}�q	Ý�w�µ�¯�ž�t�S

�M�o�‹�| 4,5�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�p�‹�Œ�’�s�M�‹�w�U�K�”�}�Ë�t�?�‚
°�A�^�•

�o�M�”�w�T�q�M�O�g���U�_�Q�”�q�‘�“�‘�M�}�‡�h�|�µ�¯�ž�U�s�M�\�q�U�É�¨

�Â�Ÿ�Ò�p�x�s�X�|�q�l�o�é�`�o�ˆ�‘�O�q�t�O�–�M�M�t�b�”�\�q�U	O�A�p�K�”�}
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� M �¯

�Ä�å�µ�Ä�µ�¯�ž�› 5 �t���Š�h�w�x�‘�M�} 3,4,5�w�)�x	—�s�M�} 2 �q 1 �w���U�¿

�M�q�M�O�¹	Å�p�K�”�}	•�R�x�Ä�å�µ�Ä�µ�¯�ž�q�È�ˆ�`�h
��P�è�Ï�á�”�À�”�ç

�s�r�U�K�”�q�Ø
€�w���g�t�–�Q�f�O�}�‡�h�|�Õ�Ä�Æ�Ü�w�¦�Ñ�³�ã�ž�t�S�M�o

�Æ�;�p�V�”�q�ß�Q�”�}

� H �¯

�‰
C	��w�°���å� �ï�w�µ�«�æ�”�Ç�ï�¬�›�b�”�w�t�²�M�o�M�”�}	O�A�s
��P

�U�R�h�Ì�t�_�€�^�s�s�M�p�K�”�q�T�|
¶�X�Ÿ�s�”���=�M�w�U	[	��›�_�€�^�s

�M�‘�O�t�b�”�w�t�Æ�;�p�V�”�}	Í�•�w
��P�t�§�è�ò�x�s�M�U�|���Ê
��U	Í�•

�t	Z�o�`�‡�O���²�x
q�Š�s�M�}���‘�“�‹�¹�Ñ�Ä�¢�¤�ž�¤�ï�´�Ç�ž�w
D�ú�U�¿

�U�l�h�Ì�t�|
Q�…�w�°	•�q�`�o�Æ�;�p�V�”�}

� K �¯

�¤�ï�´�Ç�ž�U�–�O�À�”�ç�p�x�s�M�q�M�O�¹	Å�›�Ë�l�h�}�¤�ï�´�Ç�ž�Ž�Ž�w
�

�U�M�–�œ�s	Ø�C�›	)	B�b�”�Ì�t�Æ�;�p�V�”�}�¤�ï�´�Ç�ž�x�\�O�M�O�µ�¯�ž�p

�x�s�X�|�Ú
€�æ�Ù�´�Ä�æ�w�¹�”�µ�¯�”�Å�›�_�”�}�Ä�å�µ�Ä�µ�¯�ž 5 �• 4 �x�‘

�M�‰
C	��p�K�”�U�|�×
ü�p�¹�”�µ�¯�”�Å�›�_�•�y
Q�…�D�ó�p�K�”�}

� T �¯

�‹�O�°�m�ž�è�w�Ã�”�»�U�°�m�K�•�y�|
‡	×�t�‘�X�s�“�f�O�} HR �w
H�„�p�w

�µ�Ö�³�ß�æ�µ�Ä�>�;�w�–�¬�p�Æ�;�p�V�”�q�ß�Q�”�}

7.3.5 �'
‹�î�g�w� �ï�»�Ï�á�”�w�ß�o

� �ï�»�Ï�á�”�w�A�L�T�’�|�Ž�<�w�:�t�£�è�`�h�}

1. �Ä�å�µ�Ä�µ�¯�ž 1 �t�‹���˜�’�c�Æ���`�o�M�”
��x�| Github �›	O�¹�`�o�M�s

�M�D�ó
Q�U�ô�M

2. 	Í�•�x�ò�˜�ò�U�K�”�}�Ä�å�µ�Ä�µ�¯�ž�w	Í�•�w�Œ
��|�‰�7�p�Æ���`�o�M�”
�

�›�Œ�l�o�M�”

3. 	Í�•�x�>�;�`�h�M�q�¥�O�U�|�\�•�i�Z�p�x
Q�…�p�V�s�M

4. �Œ�’�s�M
��›
Q�…�b�”�w�t�þ�t�q�m
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�q	Ý�w
��P�¢	Ô�t�S�M�o�|�Ä�å�µ�Ä�µ�¯�ž�<�•�w�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�U�Ô�b Github

�›�Æ�;�`�o�M�s�M�‰
C	��t�‹���ó�s�¤�ï�´�Ç�ž�x���O�b�”�h�Š�|�Ä�å�µ�Ä�µ�¯�ž

�U�ÿ�M�T�’�q�t�l�o�è�¹�›	!�Z�o�x�M�Z�s�M�q�M�O�¦� �q�|	Í�•�w�Ä�å�µ�Ä�µ�¯

�ž�t�m�M�o�x�|���ó�s�¤�ï�´�Ç�ž�U�î�M�t�M�”�h�Š�C�:�A
É�q�`�o
°�A�p�V�”�q

�M�O�¦� �›�O�Z�h�}�‡�h�|�Ä�å�µ�Ä�µ�¯�ž�U�ô�M�T�’�q�t�l�o�‹�|�×�þ�w�Ï�´�É

�µ�•�½�”�Ü�q�w�Ú�¿�½�ï�¬�•�|
•�ó
Q�t�S�M�o
ž�c�`�‹�l�‡�`�M
��P�q�x�v�’�s

�M�h�Š�|�î�M�t�q�l�o
Q�…�b�”�\�q�‹
Æ�D�=�p�K�”�q�M�O�¦� �›	!�Z�h�}�Ä�å�µ

�Ä�µ�¯�ž�x	ô�T�•�w�8�4�w�^�•�•�b�^�›�Ô�b�q�M�O���[�›�`�o�S�“�|� �ï�»�”�É�¿

�Ä�t�S�Z�”	Ø�C
Q�…�w
Æ�¬�î
Q�w�ô�M	Ý�¯�t�S�Z�”	s�8�µ�«�æ�”�Ç�ï�¬�t�Æ�;�b

�”�\�q�›�™
$�`�o�M�”�h�Š�|�Ä�å�µ�Ä�µ�¯�ž�U�ô�T�–�O�U�ÿ�T�–�O�U�|�>�;�Ø
€

�p�x
ž�c�q�l�o
Q�…�`�s�X�o�x�M�Z�s�M�w�x
Ý���è�“�p�K�”�}�m�‡�“�|�Ä�å�µ�Ä�µ

�¯�ž�U�ô�M�ž� �Ã�ï�Â�Ÿ�Â�Ÿ�t�m�M�o�x�°���w
°�A�›�C�:�b�”�\�q�p�Ú
€�q�l�o

�ˆ�h�X�s�”�ˆ�;�U�§�X�s�“�|�Ä�å�µ�Ä�µ�¯�ž�U�ÿ�M	Ý�¯�p�x�C�:�p�V�s�M
ü�|
Æ

�¬�î
Q�U�ô�M�‡�‡�t�s�”�h�Š
Q�…�p�V�s�M	Ý�6�U�'���b�”�\�q�U�×
µ�p�K�”�q�ß

�Q�”�}�\�w�\�q�t�m�M�o�~�Š�o�î�g�›�;�M�o�U	Â�b�”�\�q�U�p�V�•�y�|�Ä�å�µ�Ä

�µ�¯�ž�U�Ë�m	ô�T�•�w�8�4�w�^�•�•�b�^�›�U	Â�p�V�”�w�p�x�s�M�T�q�ß�Q�”�}


¯ 7.2�t�|�Ä�å�µ�Ä�µ�¯�ž�U	Â�w�h�Š�w�>
†�›�Ô�b�}


¯ 7.2 �Ä�å�µ�Ä�µ�¯�ž�U	Â�w�>
†
�Ä�å�µ�Ä�µ�¯�ž 	Ø�C
Q�…�w
Æ�¬�î
Q �q�l�o�ˆ�”�ˆ�;

�ô�M �<�U�” �‘�“�q�M�h�X�s�”

�ÿ�M 
Æ�! �Ä�å�µ�Ä�µ�¯�ž�x�è�¹�d�c

7.4. �Ä�å�µ�Ä�µ�¯�ž�t���b�”�ž�ï�­�”�Ä�Ð�*

7.4.1 �ž�ï�­�”�Ä�Ð�*�“�A


¯ 7.2�t�Ô�`�h�>
†�›�i�t�Ä�å�µ�Ä�µ�¯�ž�t���b�”�ž�ï�­�”�Ä�t�|� �ï�»�Ï�á�”

�›�æ�l�h�}�Ð�*�0	Å�x�|� �ï�»�”�É�¿�Ä�Ï�´�É�µ�›
\�À�q�b�”�µ�»�”�Ä�ž�¿�Ó�'�À

�S�‘�|�G�'�À�p�¤�ï�´�Ç�ž�w�>�;�t���˜�” CTO �«�å�µ�w���g	ì�‹�`�X�x�¤�ï�´�Ç

�ž�p�K�”�}�¦�ï�å� �ï�p
��P�>�;�t���b�”�ž�ï�­�”�Ä�›�æ�M�|�f�w�™�| Skype�|�‹�`

�X�x�0�Ø�t�o�ž�ï�­�”�Ä�w�ò
Ý�›�	�X���p�ž�ï�­�”�Ä�s�t�º�0�w
��÷�“�›�æ�l�h�}
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�ž�ï�­�”�Ä�x���o�s	ì�¿�&�º	{�w���p�^
R�`�|
��P�>�;�Ø
€�w	{�¨
¬�ß�›�Û�V

�b�”���Ü�p�| 40
�
ü�w	ì�¿�&�º	{�q�`�o�w�Ö�ç�¹�Æ�›�;�™�`�o�|�q�l�o�ˆ�h�M�q

�¥�O�T
q�T�t�m�M�o�í�ð�›�æ�M�Ä�å�µ�Ä�µ�¯�ž�t�‘�”�è�¹�›�Ð�‚�h�}
²
R 20
��x

�Ä�å�µ�Ä�µ�¯�ž�U�G�L�^�•�o�M�s�M	ì�¿�&�º	{�|�™
R 20
��x�Ä�å�µ�Ä�µ�¯�ž�U�G

�L�^�•�h	ì�¿�&�º	{�p�K�”�}�s�S�|�í�ð
¯�w
¶���x�è�¤
Ç�å�q�`�o�G�L�b�”�}


¯ 7.3 �ž�ï�­�”�Ä�“�A
�º�0 CTO �«�å�µ
��P 50
��Ž	Í�•�w�Ð�*

�î�ª�8�� 2017/7/1 - 2017/7/31

�ž�ï�­�”�Ä Google�Ñ�¥�”�Ü�t�‘�”�¦�ï�å� �ï�ž�ï�­�”�Ä

� �ï�»�Ï�á�”�M�O Skype�t�‘�”�æ�Þ�”�Ä� �ï�»�Ï�á�”

� �ï�»�Ï�á�”	t�A�Ì�� �

��K�h�“ 30
ü

7.4.2 �Ð�*
®�w
ƒ�-�q
ü
s�M�O

40
��w	ì�¿�&�º	{�q�`�o�Ö�ç�¹�Æ�w
ƒ�-�›�æ�l�o�M�”�}�ô�M�Ä�å�µ�Ä�µ�¯�ž�›
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�1�l	ì	��x�¦�”�Ó�ï�Ù�´�³�ã�ï�p�x�K�“�‡�b�U�z�¹�”�µ�¯�”�Å�›	{�X�²�‰
C
•�ó

	ì�³�•�w� �7�q�`�o�]
Q�…�X�i�^�M�{
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���
�^�œ�w	ì�¿�&�º	{

�G�¶�›���À�`�o�z�G	� SIer �p�‰
C�›�æ�l�o�S�“�‡�`�h�{


Ó�ˆ�x�z Java + Oracle �p�Ú�%�%�w�³�µ�Â�Ü�›�‰
C�`�o�M�‡�b�{

�Û�¿�³�ã�ï�«�æ�Â�Ÿ�§�ç�s�±�”�Ï�µ�›
É
ã�X�^�”�w�x�˜�™�p�b�{

�Ú�%�w�q	Ô�x�r�O�`�o�‹�µ�Ð�”�Å�U�—�M�w�p�z�‹�l�q�µ�Ð�”�Å�ò�›

�Ë�l�h�“�Ä�›�`�h�M�q�¥�l�o�S�“�z Web �±�”�Ï�µ�t���˜�“�h�M�q�¥�l

�o�M�‡�b�{

Github �p�x�z���å
²�t�¬�‰�`�h���Ô
X�µ�«�æ�Ó�Ä�›�c�l�q�Ý�ï�Â�Æ

�ï�µ�`�o�S�“�z�Ä�å�µ�Ä�µ�¯�ž�x�² 2 �³�p�b�{

�����^�œ�w	ì�¿�&�º	{

�G�¶���À�™�z Web �³�µ�Â�Ü�‰
C�w	!�W�w�q�þ�p�‰
C�›�•�l�o�V�‡�`

�h�{ 15
��w�½�”�Ü�w�‰
C�Ú�É�´�Ý�ï�Ä�‹�æ�l�o�M�‡�`�h�{

	!�W�s�w�p�z�^�‡�_�‡�s�U	[�›�–�l�o�M�‡�b�U�z�°
j�˜�™�s�‰
C�t

� �x�z Python �p�b�{

���s�z�'���$�t�‰
C�`���Z�” Web �±�”�Ï�µ�t���˜�“�h�M�q�¥�l�o� 

�7�•�`�‡�`�h�{

Github �t�x�z Go �t� �p	{�M�h chat bot �›�¬�‰�`�o�M�‡�b�{

�¹�”�µ�›�¬�‰�`�o�M�” chat bot �x�Ý�`�M�w�p�Ý�Ã�Ÿ�ž�t�‹	��“	Í�[

�’�•�z�Ä�å�µ�Ä�µ�¯�ž�x �² 3 �³ �p�b�{

�����^�œ�w	ì�¿�&�º	{
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�G�¶�›���À�`�o�T�’�z	E�P�Ý�”�§�”�w�æ�À�§�	�›�•�l�o�V�‡�`�h�{

�“�Ä�w�c�’�z Word �w�Ú�«�é�›�–�l�o�×�ˆ�$�t�æ�À��	·�›�^�”�À�”�ç

�›�^�l�h�“�`�‡�`�h�{

�æ�À�w�“�Ä�‹�¸�`�T�l�h�w�p�b�U�z IT �p
��›�§�	�b�”�“�Ä�w�M�t�µ

�¯�U�p�o�V�‡�`�o�‰
C	��t�s�“�h�M�q�¥�M�¤�l�`�‡�`�h�{

�“�Ä�p�w�‰
C�&�g�x�°�&�g�p�b�U�z VBA �t�v�’�c�z iOS �p swift �‹�)

�§�`�o�S�“�‡�b�{

�U	[	Ø�C�›�¶�•�\�q�t�×	ô�x�K�“�‡�b�{

Github �t�x�z�æ�À��	·�›�×�ˆ
\
R�b�” Word �w�Ú�«�é�›�¬�‰�`�o�S

�“�‡�b�{ gigazine�t�‹	��“	Í�[�’�•�o�·
°�p�`�h�{

�Ä�å�µ�Ä�µ�¯�ž�x�z�² 2 �³�p�b�{

�����^�œ�w	ì�¿�&�º	{

�G�¶�›���À�`�o�z	ý���Ö�þ�`�h�q�þ�p�z�¿���±�”�Ì�w�‰
C�q�Ó�é� �́£

�«�Ä�Ú�É�´�Ý�ï�Ä�›�•�l�o�M�‡�`�h�{

	��t�•�l�o�M�h�w�x�z�¿��	*�“�w�¤�ï�´�Ç�ž�Ú�É�”�´�ß�z	ý�F�Ä�À

�w�'�h�›�•�l�o�M�‡�`�h�{

DSP�w�‰
C�›�`�o�M�h�w�p�µ�­�”�å�Ï�æ�Â�Ÿ	*�“�w�ä�Ñ�q UI �w�‰
C

�t�m�M�o�x�&�g�U
��M�p�b�{

���s�z�~�Š�o�×
ü�×
��p�¯�”�Å�›	{�X�‰
C�›�•�“�h�M�q�¥�M�‰
C	ì

�›�¤�l�`�o�M�‡�b�{

Github �t�x�z Ruby on rails�p�^�l�h�Ú�µ�Ä�Å�ï�w�;�ó�¦�Á�›�¬�‰�`

�o�S�“�‡�b�{

���º�w�Ú�µ�Ä�Å�ï�±�”�Ì�w��
j�Ó�å�¬� �ï�t�s�l�o�S�“�z�Ä�å�µ�Ä

�µ�¯�ž�x�z�² 3 �³�p�b�{

�����^�œ�w	ì�¿�&�º	{
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�G�¶�›���À�`�o�T�’�Ñ�æ�”�»�”�›�•�l�o�V�‡�`�h�{

���x�z	L�i�w 109�w�S�3�p�3�»�›�`�s�U�’�“�Ö�•�‹�Ú�^�•�o�M�‡�b�{


��“	Í�[�t�m�M�o�‹�z�–�Ô�S�3�w�~
³�›���Z�h�\�q�U�Ý�Š�’�•�o�¬

�ç�”�Ó�º
¯	œ�‹�^�•�‡�`�h�{

�•�“�s�~
³�U�˜�™�p�b�{

�“�Ä�p�w�‰
C�x�°�&�g�p�b�U�z
Y�þ�»�q�`�o	,	ì�`�h�M�w�p�8	ì�›

�1�l�`�o�M�‡�b�{

Github �t�x�z Kotlin �p Android �;�t�‰
C�`�h�Ñ�•�¿�³�ã�ï�ž�Ó�æ�w

�¹�”�µ�¯�”�Å�›�¬�‰�`�o�M�‡�b�{

�¬�‰�Ž�ñ�z�T�•�w�¤�ï�´�Ç�ž�w�M�‘�T�’�§�	�`�o�M�h�i�V�z�Ä�å�µ

�Ä�µ�¯�ž�x�z�² 2 �³�›�«�˜�`�o�S�“�‡�b�{

�����^�œ�w	ì�¿�&�º	{

�G�¶�›���À�`�o�z SIer �w�¤�p�Í�¿�­�”�´�w�‰
C�›�•�l�o�M�‡�`�h�{

.NET �q MS SQL Server�›�–�l�o�z e-learning�w CMS �›�‰
C�`�o�M

�‡�`�h�{

e-learning�w�¹�Ñ�Ä�¢�¤�ž�x	��t�'�À�•�w�‹�Ö�›�`�o�S�“�Ä�¿�Ó�¼�¢

�ï�p�–�˜�•�”�‹�w�s�w�p�z�K�‡�“�–�˜�•�o�M�”�ò�U�˜�’�•�s�T�l�h

�q�M�O�w�U�K�“�‡�b�{

���s�w�8	ì�p�x�z C �²�Z�w Web �±�”�Ï�µ�p�Ø�Ä�Ü�ž�¿�Ó�p�z�T�•�w

�â�”�²�”�^�œ�t�–�˜�•�”�±�”�Ï�µ�›�^�l�o�z�‹�l�q	�� �Q�›�˜�’�•

�s�M�T�q�¥�M�8	ì�Æ�ˆ�›�`�o�S�“�‡�b�{

���s�z LL �t� �t�‘�”�“�Ä�x	s�Š�o�p�b�U�z�H�p�x Python �w�)�§�›

�`�o�æ�ž�ç�»� �Ü�w���Ô
X�±�”�Ï�µ�›�¬�‰�`�o�M�‡�b�{ Python �Ž�Ž

�t�‹�z�^�‡�_�‡�s�±�”�Ì�±� �Å�t� �›�)�§�`�o�ˆ�h�M�p�b�{
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Github �t�x�z Python �w 
ask �q node.js�›�–�l�h�æ�ž�ç�»� �Ü���Ô
X

�w Web �ž�Ó�æ�­�”�³�ã�ï�›�¬�‰�`�o�M�o�z�Þ�¼�ï�s���Ô
X�µ�«�æ�Ó

�Ä�x���Ì�z�Ý�`�M�w�p�A�Ï�–�˜�•�o�M�‡�b�{�Ä�å�µ�Ä�µ�¯�ž�x�z�² 4

�³�p�b�{

�����^�œ�w	ì�¿�&�º	{

�G�¶�›���À�`�o�T�’�Ï�”�ç�Ý�”�§�”�w Web 
M�^�è�p�Ñ�é�ï�Ä�¤�ï�Å

�¤�ï�´�Ç�ž�›�•�l�o�V�‡�`�h�{

�À�¿�p�x�©�ß�ï�Ö�”�ï�Ö�”�´�›� �̂l�h�“�z�›	B�s�w LP �w
M�^�q�z�¯�”

�Ù�è�”�Ä�±� �Ä�w�Ý�ï�Â�Æ�ï�µ�›�æ�l�o�V�‡�`�h�{

�â�”�²�”�U�Ú
€	î�”�h�Ø�›�^�”�w�U�·�V�p�z�×
ü�p�‹ Swift �w�)�§�›

�æ�M�ž�Ó�æ�­�”�³�ã�ï�›�^�l�o�V�‡�`�h�U�z�°
��p�)�§�b�”�t�x�v

�„�U�K�”�q�¥�M�z�‹�O	—�`�µ�©�ç�›	Í�[�h�M�q�¥�M� �7�M�h�`�‡�`

�h�{

Github �p�x�z�)�§�w�h�Š�t	{�M�h Swift �w�¹�”�µ�¯�”�Å�U�¬�‰�^�•

�o�M�‡�b�{�Ä�å�µ�Ä�µ�¯�ž�x�² 1 �³�p�b�{

�����^�œ�w	ì�¿�&�º	{

�G�¶�›���À�`�o�T�’�z�`�y�’�X�Ç�”�Ä�›�`�h�™�z�ˆ�h�±�”�Ï�µ�p��

�Ê�s�m D �þ�p�µ�Ú�×�w�ž�Ó�æ�›�m�X�l�o�M�‡�`�h�{

�Ç�U�ä	��p�•
²�¤�w	Z�þ�x�É�`�M�p�b�U�z�÷�‡�X�w�x���>�p�b�{

�ž�Ó�æ�w�‰
C�t
•�æ�p�V�”�8	ì
Œ�›�s�`�o�M�‡�b�{

Github �p�x�z�×
ü�p�‰
C�`�¬�‰�`�h�ˆ�h�µ�Ä�æ�”�Û�ï�¬�w�å� �Ò�å

�æ�U
��>�p�z�Ä�å�µ�Ä�µ�¯�ž�x�² 5 �³�p�b�{
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�����^�œ�w	ì�¿�&�º	{

�G�¶�›���À�`�o�T�’�z IT �¤�ï�´�Ç�ž�›�F
R�b�”�¶�Í�w�è�£�›�•�l�o

�V�‡�`�h�{

Microsoft �w�¿�¨�‹�Ë�l�o�M�‡�b�{�˜�™�s�±�”�Ï�µ�x Azure �p�b�{

�¶�Í�w� �ï�Ä�å�É�¿�Ä�w�Ï�™�z�Ý�”�ç�±�”�Ì�z�Ñ�•� �ç�±�”�Ì�w��

�g�s�›�r�æ�l�o�M�‡�`�h�{

�§�æ�©�á�å�Ü�p�x�z C#.net , Python , SQL �s�r�›�­�Q�o�M�h�w�p�“

�7�x	G
ü�g�r�`�o�S�“�‡�b�{

�‰
C�À�¿�x�&�g�x�°�&�g�p�b�U�z Github �p�x Linux 	Í�p�ˆ�T�`�h cron

�w�Ì�¿�½�U�z
Y�`�X�ˆ�M�h�\�q�›���¹�b�”�±�”�Ì�›�¬�‰�`�o�S�“�z�Ä

�å�µ�Ä�µ�¯�ž �x�² 2 �³�›�M�h�i�M�o�S�“�‡�b�{

�����^�œ�w	ì�¿�&�º	{

�G�¶�›���À�`�o�z	Í	Ô�`�o�M�”�ž�Ñ�Ÿ�æ�¤� �Ä�'�À�w�æ�À	ì�›�`�o

�V�‡�`�h�{

�æ�À�q�M�O�q	Ô�p�b�U�z�S�l�7�w Web �±� �Ä�w�¯�”�Å�›	`�Ì�t�g�r

�`�o�†���$�t�»�¬�›�’�Š���‰�^�À�s�r�‹�•�l�o�V�‡�`�h�{

�‰
C�q	Ô�w�&�g�x�K�“�‡�d�œ�U�z�•�l�A�l�›�;�Q�”�s�r�‰
C	��q�°

	y�t�“�Ä�›�b�”�w�x�˜�™�p�b�{

���s�x�°�&�g�p�K�”�‹�w�w�°�2
��œ�p�‰
C	��t�s�“�h�M�q�¥�l�o�8

	ì�›�>�™�`�‡�`�h�{

�Ó�å� �Õ�”�Ä�p�x Go �t� �s�r�p�Ó�é�¬�å�Û�ï�¬�w�,
Å�›�¶	6�`�o�M

�‡�b�{

Github �t�x�z�×�^�w Go �t� �t�‘�”�Ó�é�¬�å�Ü�›�¬�‰�`�o�S�“�z�Ä

�å�µ�Ä�µ�¯�ž�x�² 2 �³�p�b�{
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���
�^�œ�w	ì�¿�&�º	{

�G	� SIer�'�À�w���È�q�þ�p�K�” Web 
M�^�q�þ�t	ý���Ö�þ�›�`�z�S�l

�^�œ�²�Z�w�‰
C�›�`�o�V�‡�`�h�{

�7	s�x�¹�”�µ�¯�”�Å�›	{�M�o�S�“�z�å� �Ä�Š�E�p�x PHP�z�G�V�Š�s

�Ì�¿�«�¤�ï�Å�È���U
P�O�‹�w�x Java, Struts2�• Spring�Ñ�è�”�Ü�ë�”

�«�›�–�l�h�‰
C�›�æ�l�o�S�“�‡�`�h�{

�M�¤�T�’�q�þ�w�M
��U�!�˜�“�¦�Ñ�³�ã�ž�‰
C�U
ÿ�Q�Ò�æ�¿�´ SE�w�þ

�Â�U�~�Q�o�z�K�‡�“�Ô	×�$�t�¹�”�µ�¯�”�Å�›	{�X�;�q�U�n�l�o�V�h

�h�Š�z�‹�O	—�`�q	Ô�p�¯�”�Å�›	{�M�o�M�h�M�h�Š�8	ì�›�>�™�`�‡�`

�h�{

Github �p�x�z�x
��p PostgreSQL�w�«�å� �ž�ï�Ä�ž�Ó�æ�› Github �t

�¬�‰�`�o�S�“�Ä�å�µ�Ä�µ�¯�ž�x�² 4 �³�p�b�{

�����^�œ�w	ì�¿�&�º	{

�G�¶�›���À�`�o�z�m�H�?�Ý�”�§�”�p
a
¼
ƒ�-�›�•�l�o�M�‡�`�h�{�'

�h
æ�q�È���`�o�z�î�M�t
a
¼�=�b�”�h�Š�w
$�Ø
ƒ�-�›�`�h�“�Ó�é�Ä

�»� �Ó�›�^�”�“�Ä�p�b�{

�,
X�•�Ñ�•�”�Ü�¢�¤�ž�w�‰
C�x�Ž�«�p�`�h�U�z� �—�q�þ�q�È���b�”

UI �w
ƒ�-�•�h�Ø�Ã�²� �ï�z�ž� �¯�ï�s�r�x�×
ü�w�M�p�r�p�`�o�S�“

�‡�`�h�{

�‡�h�z�H�?�;�+�w
Ç���ž�Ó�æ�s�r�‹�Ž�«�t�¦�Ô�b�”���p
ƒ�-�q�‰
C

�Ã�Ÿ�è�«�³�ã�ï�›�æ�l�o�M�‡�`�h�{

���s�x�‰
C�q	Ô�p�z Web �›�è�a�o�T�•�w
��t�±�”�Ï�µ�›���™�`�h�M

�q�¥�M�8	ì�›�>�™�`�‡�`�h�{
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Objective-C�z Swift �x�)�§�`�o�S�“�z Github �p�x�z�x
��p�z iOS �ž

�Ó�æ�w�Ò�å�¢�²�å� �Ò�å�æ�›�¬�‰�`�o�S�“�z�G�!�·
°�p�z�Ä�å�µ�Ä

�µ�¯�ž�x�² 3 �³�›�«�˜�`�o�S�“�‡�b�{

�����^�œ�w	ì�¿�&�º	{

�G�¶�›���À�`�o�z SIer�p�É�¿�Ä�ë�”�«�¤�ï�´�Ç�ž�›�•�l�o�M�‡�`�h�{

�Š�E�]�q�t�Ã�”�»�·�ï�»�”�t�Ü�l�o�±�”�Ì�w�å�¿�©�ï�¬�›�æ�M�z�É�¿

�Ä�ë�”�«
ƒ���›�b�”�q�\�–�›	��t�r�p�`�o�M�‡�`�h�{


Ó�ˆ�T�’ AWS �›�–�l�h���¥�Ï�™�x�•�l�o�S�“�‡�b�{ Chef �›�–�l�h

Nginx �s�r�w�Ï
R���g�›�æ�l�o�S�“�‡�`�o�z�f�w�µ�«�æ�Ó�Ä�‹	{�M�o

�M�‡�`�h�{

�S�l�7�i�Z�w���¥�i�q�K�‡�“�Ï
R���g�›�{�Š�’�•�s�M�­�”�µ�‹�K�“

�‡�`�o�z�S�Ú�›�M�h�i�Z�s�M�q�Ï
R���g�U�p�V�s�M	Ý�¯�p�x�s�X�z�×

�þ�±�”�Ï�µ�p�'���$�t�Ï
R���g�›�`�o�M�Z�”�‘�O�s	Ô�p�‡�V�h�M�q

�¥�M�z���s�8	ì�›�>�™�M�h�`�‡�`�h�{

Github �p�x�z AWS �w�¦�”�Ä�µ�­�”�ç�w�‘�O�s�±�”�Ì�w
ÿ�n�›�æ�O

	r�g�›�z�‹�l�q�V�Š�I�•�T�s�Ä�å�Ñ�Ÿ�¿�«�w�!�ˆ�s�r�›�Ä�æ�¨�”�t�z

�p�V�”�T�W�“
É
ã�X�æ�O�å� �Ò�å�æ�›�¬�‰�`�o�S�“�‡�b�{

�î�M�t�z���X�w�¹�”�³�ß�ç�®�”�Ü�q�þ�^�œ�s�r�t�–�˜�•�o�S�“�z�Ä

�å�µ�Ä�µ�¯�ž�x�² 4 �³�p�b�{

�����^�œ�w	ì�¿�&�º	{

�G�¶�›���À�`�o�z�m R �þ�p EC �Ä�À�w�Ã�Ÿ�è�«�»�”�›�•�l�o�M�‡�`

�h�{

�–�D PDCA �›�s�b�Ú�”�­�Â�Ÿ�ï�¬�ª�f�t�K�˜�d�o�z LP �›�^�l�h�“�z

�›	B�›�^�”�“�Ä�›�•�l�o�M�‡�`�h�{
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�‹�l�q	��›�ˆ�T�`�o�×
ü�p	ý�`�M�‹�w�›�^�“�h�M�q�¥�l�o�z HTML5

�›�)�§�`�o�M�‡�b�{

Github �t�x�z iframe �q Ajax �p�É�¿�Ä�³�ã�¿�Ð�ï�¬�w�Ì�t�–�O�z�ž�Ú

�º�ï�•�¸�1�¢	Ô�w�A�¨�›
z�±�b�”�À�”�ç�›�‰
C�`�o�M�‡�b�{�Ä�å�µ

�Ä�µ�¯�ž�² 2 �³�p�b�{

�����^�œ�w	ì�¿�&�º	{
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