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Chapter 1

Executive Summary

We have selected six myths about the OSS community and have tested whether
they are true or not.

The purpose of this report is to identify the lessons that can be learned
from the development style of the OSS community and the issues that need to
be addressed in order to achieve better Employee Experience (EX) in software
development within companies and organizations. The OSS community has
been led by a group of skilled developers known as hackers. We have great
respect for the engineers and activities of the OSS community and aim to learn
from them.

On the other hand, it is important to recognize that having high expec-
tations can sometimes result in misunderstandings. When there are excessive
expectations and concerns, misunderstandings (referred to as myths) can arise,
particularly when individuals who are not practitioners rely on hearsay to un-
derstand the practices of practitioners.

We selected the myths to be tested based on a literature review and inter-
views. These myths are held by software development managers and customers
who are not direct participants in the OSS community. We answered questions
about each myth through: 1) Our own analysis of repository data, 2) A litera-
ture survey of data analysis conducted by previous studies, or 3) A combination
of the two approaches.



Myth: Communication within the OSS is moderate.

Question: Does the OSS community have long intervals in their communication?
Fact: No matter the topic of discussion, developers communicate with each other
within a span of 4 hours for about half of all communications.

Myth: OSS community never sleeps.

Question: Are working hours distributed among developers in the OSS commu-
nity?
Fact: Developers tend to work during office hours in North America.

Myth: OSS community quickly halts their development.

Question: How much of the OSS community will continue?
Fact: Four years after adoption, half of the OSS community activities are still
ongoing.

Myth: OSS community does not lose to crackers.

Question: Does the OSS community take less time to resolve vulnerabilities
(security holes)?
Fact: A vulnerability resolution time of 3 months is not necessarily short.

Myth: OSS community responds quickly to requests.

Question: Is the resolution time for proposals, like bug reports and enhance-
ments, short?

Fact: Most bug reports and feature requests are resolved within two weeks.
However, at least a quarter of them take more than three months to resolve,
indicating a variation in resolution time.

Myth: OSS community participants are top-notch develop-
ers.

Question: What roles do developers play in the OSS Community?
Fact: In the OSS community, there is a wide range of roles available.



Chapter 2

Introduction

2.1 Employee Experience (EX) in Software De-
velopment

We are conducting research and development with the goal of promoting the
well-being of individuals involved in software development and enhancing the
Employee Experience (EX). Our objective is to enable software development to
be carried out by anyone, at any time, and from anywhere, by providing solu-
tions that expand opportunities for diverse individuals to thrive. Remote work,
which has been promoted due to COVID-19, is expected to broaden working
conditions by expanding the choice of work locations. Many companies cite
objectives such as “improving the well-being and health of employees,” “ac-
commodating individuals with commuting challenges,” and “retaining talented
individuals” as reasons for implementing remote work. All of these objectives
contribute to creating a comfortable work environment for employees. Workers
have expressed various benefits of remote work, including reduced commuting
and travel time, increased free time, and the ability to better balance work with
childcare and parenting responsibilities.

Traditionally, the workplace in software development, especially within com-
panies, has been restricted to a specific location. This is partly because easy
communication between clients and developers is believed to lead to successful
software development. Additionally, having a fixed workplace facilitates infor-
mation and worker management for companies.

2.2 OSS as a predecessor

“a world-class operating system could coalesce as if by magic out of part-time
hacking by several thousand developers scattered all over the planet, connected
only by the tenuous strands of the Internet” from The Cathedral and the Bazaar

Open Source Software(OSS) is a broad term that refers to software that



allows users to use, study, reuse, modify, extend, and redistribute its source code
for any purpose. It has gained significant attention for its advanced development
style, which involves frequent releases and collaboration among contributors
connected through the Internet. Much valuable software is created through the
cooperation of developers from all over the world.

This fact has caught the attention of big tech, which also has something to
learn from it. As the OSS community grows, software developers and manage-
ment are becoming increasingly interested in the state of the OSS community
and product management.

2.3 Is the OSS Community a Utopia?

There are various opinions about the state of the OSS community and the in-
volvement of developers in projects. It is important to consider that the opinions
of clients and management are often subjective, influenced by the origins of the
OSS community and other factors. Practitioners gain knowledge from their own
experience, while the general population receives and interprets empirical infor-
mation, sometimes with preconceived notions. Consequently, having overly high
expectations can lead to disappointment or excessive concern. For instance, the
term “agile” is perceived differently by developers who associate it with their
own activities, and by management who view it as a means to an end.

In this eBook, we will discuss six topics related to OSS and attempt to
distinguish between data-based facts and fiction (myths).

2.4 Methodology

1. Topic Selection

1. Gathering comments from software development clients and manage-
ment.
e Literature survey
o Interview

2. Organize interests and background
3. 3 categories and topics

2. Study each topic

1. Primary study: Literature survey

1. Literature survey
2. Decision

e If the topic has already been discussed in previous papers,
provide a summary of the discussion

e Topics that have not yet been discussed or that can be further
investigated are analyzed empirically



2. Secondary study: Data analysis

e Main target dataset

— Libraries.io open data

e Analysis target extraction procedure

ARl e

list the products include in dataset
Remove non-github repositories
Remove fork repositories

Filter for each analysis

Random sampling



Chapter 3

Myths

MYTH

OR

FACT



3.1 Communication within the OSS is moder-
ate.

Question: Does the OSS community have long intervals in
their communication?

Software development is a collaborative process where communication plays a
key role. The pace of interactions between developers can significantly impact
a project’s progress[1]. In basic software development, it’s often considered best
practice to physically locate developers close to each other for this interaction
pace. However, this is not the case in the OSS community, where developers
don’t typically share the same location or working hours. This situation can
make it challenging to initiate communication based on each team member’s
preferred timing, leading to longer communication intervals, but this is not
justified by data. To investigate this myth, we analyze the communication
interval within the OSS community.

Fact: No matter the topic of discussion, developers com-
municate with each other within a span of 4 hours for about
half of all communications.

ght--
4ht--
2ht---

Figure 3.1.1 : The distribution of the time interval between a comment on an
issue ticket

We detail the communication time interval on GitHub for long-standing



Figure 3.1.2 : The time interval distribution for a pull request

OSSs [2]. Figure 3.1.1 illustrates the distribution of the time interval between
a comment on an issue ticket and its subsequent reply. Figure 3.1.2 displays
the time interval distribution for a pull request. The data suggest that the
median time interval for issue discussion is approximately 4 hours, while for pull
requests, it’s less than 40 minutes. This suggests that communication within
the OSS community occurs at rapid intervals [2].

We infer that the brief response times are likely due to developers’ pref-
erence for synchronous communication, even in an asynchronous environment
(e.g., disparate locations and office hours). For instance, Microsoft has reported
that developers favor communication involving numerous exchanges over a short
duration|3]. However, this could also indicate that developers feel pressured to
respond promptly. If so, they might feel obligated to answer at any time, even
when concentrating on other tasks, potentially negatively affecting their well-
being.

Insight:

We observed that even the OSS community often operates in short time inter-
vals. In an era that accommodates diverse work styles, including remote work,
synchronous communication in corporate software development may negatively
impact developers’ well-being. If software development adopts more flexible
communication, it could provide various benefits, such as enabling developers
to choose work hours that suit their personal lifestyles.
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3.2 OSS community never sleeps.

Question: Are working hours distributed among developers
in the OSS community?

In basic distributed development, time and cultural differences can sometimes
cause certain developers to be “overlooked” or “neglected,” leading to confusion
and discouragement. Given that the open-source software (OSS) community
includes developers worldwide [4], a question arises: do developers in the OSS
community operate beyond time zone differences? If so, their working hours
should span across various time zones, making the OSS community active round-
the-clock. To examine this myth, we analyze the distribution of developers’
working hours in the OSS community.

Fact: Developers tend to work during office hours in North
America.

I\) BN (o))
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Figure 3.2.1 : The count of comments on an issue ticket

Figure 3.2.1 graphs the count of comments on an issue ticket, with the X-
axis representing the time a comment was made in “Anywhere on Earth: AoE”
time. The graph reveals a spike in activity during office hours (9:00 to 17:00)
in AoE time. Similarly, Figure 3.2.2 presents the count of comments on pull
requests, also indicating a concentration of activity during office hours in the
AoE time zone.
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Figure 3.2.2 : The count of comments on pull requests

Bias in developers’ activity may indicate an uneven distribution of develop-
ers, particularly highly active ones, across different geographical locations. A
2015 GitHub report revealed that a third of developers resided in North Amer-
ica. However, countries such as India and China have seen a significant increase
in participation in recent years [4].

Alternatively, developers may adhere to AoE time regardless of their geo-
graphical location. For instance, Indian developers working on AoE office hours
would be active from late night to early morning. This could imply that they are
aligning their work schedule with different time zones to minimize the impact
of time differences.

Insight:

Even within the OSS community, known for its asynchronous activities, syn-
chronous tasks are still essential in software development. However, in today’s
world, where issues like pandemics can arise, it’s important to explore asyn-
chronous software development methods to prevent companies from halting their
work. One possible approach is to implement a human-in-the-loop system using
generative Al-based agents, which could potentially ease the load on developers.

12
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3.3 OSS community quickly halts their develop-
ment.

Question: How much of the OSS community will continue?

It is true that popular open-source web and database servers have been continu-
ously developed by the OSS community for many years.The traditional software
development managers object that in software development it is really sustained
effort over time and the degree to which customers can expect continuing in-
vestment in the product that matters, but the casualness with which project
groups form and change and dissolve in the open-source.[5] Similar to the situa-
tion on GitHub, where over 85.7 million new repositories have been created and
their number continues to increase by 20%, OSS communities are being created
at a rapid pace[6]. However, it is important to consider how many of these
communities will eventually cease their activities on a yearly basis. In order to
verify this myth, we will analyze the likelihood of OSS communities being able
to sustain their activities in the long term.

Fact: Four years after adoption, half of the OSS community
activities are still ongoing.

survival function

1.0 1

0.8

0.6 A

suvival probability

0.2

month

Figure 3.3.1 : The probabilities for the duration of OSS survival time

Figure 3.3.1 illustrates the probabilities for the duration of OSS survival
time. It demonstrates that the probability of OSSs ceasing development is

14



L] —=— active_developers
0.04 1 LI time_zones
. L]
—= - top_code_fract
000 --=- top_level_directories
. - = - new_contributors
000 B
) :
> : 3
g
= —0.02 A
c
2
2
5 —0.04
o
o
—0.06 -
—0.08 -
—-0.10 -

0.000 0.005 0.010 0.015 0.020 0.025 0.030
penalizer value

Figure 3.3.2 : The impact of different features on the survival or cessation

higher during the first three months compared to other periods, and the overall
trend shows a linear decrease. The duration until half of the OSSs stop their de-
velopment is 48 months. Figure 3.3.2 illustrates the impact of different features
on the survival or cessation of OSS development. The vertical axis represents
the degree of influence, with negative values indicating continued development
and positive values indicating cessation. The horizontal axis represents the im-
portance of the feature, with less important values approaching zero earlier.
According to Figure 3.3.2 , the number of time zones in which developers re-
side and the number of top-level directories in OSS have a significant influence
on the continuity of OSS activities.

The decrease in the probability during the first three months is more severe
compared to other intervals. This is because a certain percentage of the cur-
rently active OSS projects are newly created, and many of them quickly cease
their development.

The finding that the diversity of time zones in which developers live has
the greatest impact suggests that diverse OSS communities contribute to the
longevity of OSS projects. Additionally, the number of top-level directories may
also indicate that larger OSS projects tend to continue their development for a
longer period of time in the future.

Insight:

Long-lived OSS is often cherished by a wide range of individuals. Data further
supports the notion that long-lived OSS attracts developers from diverse resi-
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dential areas. This suggests a potential correlation between participant diversity
and the longevity of OSS projects. In the context of corporate development, en-
hancing the diversity of individuals engaged in the development process fosters
knowledge sharing among developers and enhances project quality by incorpo-
rating varied perspectives. Ultimately, this can result in the creation of products
that resonate with a larger audience.
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3.4 OSS community does not lose to crackers.

Question: Does the OSS community take less time to re-
solve vulnerabilities (security holes)?

The Cathedral and the Bazaar states Linus’s law, which claims that “Given
enough eyeballs, all bugs are shallow.” This means that with a sufficient number
of developers, all bugs will be found and fixed promptly, ensuring high software
quality [5]. Since OSS source code is publicly available and the OSS community
includes developers from all over the world, one might expect that all bugs
in OSS will be discovered and resolved immediately. To verify this myth, we
focused on several OSS projects and addressed vulnerabilities that are known to
be more time-consuming to fix compared to common bugs. Our analysis aimed
to determine the time required to fix these vulnerabilities.

Fact: A vulnerability resolution time of 3 months is not
necessarily short.

401

Number of CVEs
N w
S S

=
o

Days to be modified

Figure 3.4.1 : The response time to vulnerabilities in Hadoop and httpd

We analyzed the response time to vulnerabilities in Hadoop and httpd, two
Apache projects with the largest number of developers in OSS. Figure 3.4.1
presents the results, with the x-axis indicating the number of days it takes to
fix the vulnerabilities, and the y-axis indicating the number of vulnerabilities
fixed. The figure shows that vulnerabilities are typically resolved within 100
days. The median time for both projects is approximately 87 days, which is less
than 3 months.

Although the x-axis in the figure has an upper limit of 500 days due to its
size, in reality, some vulnerabilities took longer than this limit to be fixed. For
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instance, the httpd vulnerability that took the longest time to fix required 1,842
days, which is slightly over five years.

Even in projects with a large number of developers, the fact that it takes
approximately three months to resolve vulnerabilities that significantly impact
quality indicates that it may take time to fix bugs in OSS. It is worth noting
that, although this is an exceptional case, there are vulnerabilities that have
remained unresolved for over five years. For difficult-to-fix bugs, such as vul-
nerabilities, the involvement of multiple individuals may not necessarily speed
up the resolution time.

The analysis conducted so far does not consider the time it takes to discover a
bug. It focuses on the time elapsed after a bug has been discovered and reported.
A previous study reported a median time of 200 days from bug introduction to
bug fix [1], and our findings suggest that it may take approximately 100 days
to discover a bug.

Insight:

In certain situations, companies keep developers who are familiar with the code
in order to make post-release code modifications. The speed at which vulnera-
bilities are fixed in the OSS community is not particularly rapid. Nonetheless,
the OSS community experiences a high turnover of developers and manages to
address vulnerabilities, even when the developer who introduced the vulner-
ability is different from the one who fixes it. Companies can adopt from the
0SS community practices for handling vulnerabilities in a collaborative manner,
rather than relying solely on individuals.
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3.5 OSS community responds quickly to requests.

Question: Is the resolution time for proposals, like bug
reports and enhancements, short?

The Cathedral and the Bazaar state that “Treating your users as co-developers is
your least-hassle route to rapid code improvement and effective debugging.” In
OSS communities, anyone can report bugs and contribute to code fixes. Early
and frequent releases are a critical part of the OSS development model. [5].
These factors have led some to assume that any request for open-source software
(0SS) will be addressed immediately. To verify this myth, we will examine the
resolution time for two types of proposals: bug reports and feature requests.

Fact: Most bug reports and feature requests are resolved
within two weeks. However, at least a quarter of them take
more than three months to resolve, indicating a variation
in resolution time.

Violin Plot For Issue
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Figure 3.5.1 : The response times in bug reports

Figure 3.5.1 illustrates the boxplot and violin plot for response times in
bug reports. The median response time is 10 days, with the 75th percentile at
117 days. Figure 3.5.2 presents the boxplot and violin plot for response times
in feature requests, with the median and 75th percentile at 14 and 146 days
respectively. Half of both bug reports and feature requests are resolved within
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Violin Plot For Enhancement
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Figure 3.5.2 : The response times in feature requests

two weeks. However, 25% of bug reports and feature requests take more than
three and four months to resolve respectively.

Although approximately half of bug reports and feature requests are resolved
within two weeks, it takes more than four months to resolve three-quarters
of them. This finding suggests that not all users who submit bug reports or
feature requests actively contribute to development, and there may be a limited
number of developers compared to the volume of incoming reports. Additionally,
the effort required to resolve these reports and requests varies greatly. Some
are closed without much discussion, while others require extensive deliberation
before being resolved. With limited resources (developers), there is a constraint
on the number of requests that can be addressed, making request triage crucial.

Insight:

Even in OSS development, which can gather developers from all over the world,
it is challenging to immediately address all bug reports and feature requests.
The findings of this study highlight this reality. Proper triage of requirements
is crucial to maximize limited response capabilities. By appropriately triaging
requirements, developers can manage their workload within a suitable range.
Based on research on triage methods in OSS development, implementing these
methods will optimize development in the enterprise.

20
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3.6 OSS community participants are top-notch
developers.

Question: What roles do developers play in the OSS Com-
munity?

The OSS community is full of famous hackers. In recent years, developers and
corporate recruiters have recognized that the talent of OSS developers often
leads to employment and high salaries [7]. Consequently, there is a prevailing
belief that engineers who actively participate in OSS communities are exception-
ally talented and regarded as top-notch developers. As of January 2023, there
are more than 100 million engineers using GitHub [8], and the OSS community
is still growing. If the above belief is correct, does this large-sized OSS commu-
nity also consist of top-notch developers? To verify this myth, we analyze the
roles of developers participating in OSS communities.

Fact: In the OSS community, there is a wide range of roles

available.

Developer Reviewer
o O
Devs.

Manager Reporter
Episode

Devs. Q Q

Newcomers
Commenter Reactor
Classification by Classification by
their tasks their roles

Figure 3.6.1 : The roles in OSS / corporate development

We conducted a survey of previous studies on the role of developers in OSS
communities and the structure of these communities. In most of the previous
studies, the existence of a core team has been assumed or observed as the
structure of the communities [9]. Although the classification of developer roles
varies from study to study, it has been assumed and observed that there are
core developers who play a central role, episodic developers who participate
on a limited basis by adding specific features, and new developers who are
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new to the community [9],[10]. Additionally, there are other roles in OSS that
differ from those in corporate development, such as reactors [11], who primarily
provide reactive feedback (Figure 3.6.1 ).

Some OSS communities have implemented strategies to facilitate the involve-
ment of developers with limited experience but a strong desire to participate.
They label certain tasks, such as documentation updates and minor bug fixes,
as “Good First Issues” to make them more accessible to newcomers. In ad-
dition, reactors in the community can provide valuable feedback regardless of
their technical expertise, as long as their focus is not on designing new features,
but rather on determining the desirability of specific features. It is important
to note that the roles of developers in the OSS community are diverse, and
participation in OSS development does not guarantee their technical skills.

Insight:

There was a time when companies focused on teams made up of only the best
developers, such as Green Beret talent. On the other hand, developers partici-
pating in OSS development have a wide variety of skills and ways to contribute.
We found that there are roles that are not considered important by companies,
such as not only coding and documentation, but also responding to discussions.
The diversity of roles in OSS may allow companies to learn new values.
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Chapter 4

Takeaway messages

In Chapter 3, we discussed the six myths and evaluated their validity, as well as
the insights they provide. In this chapter, we will summarize these myths from
different perspectives and explore what can be learned from the development
style of the OSS community. Additionally, we will address the key issues that
need to be tackled in order to achieve Employee Experience (EX) in software
development within companies and organizations.

Our main goal is to create more opportunities for individuals from diverse
backgrounds to succeed in software development. We aim to make software
development accessible to anyone, at any time, and from anywhere. Develop-
ers from all over the world are actively participating in the OSS community.
However, there are still a few challenges that need to be addressed.

4.1 Does OSS allow everyone to participate in
the community?

An actual situation in OSS: Based on the validation that “OSS community
participants are top-notch developers,” it appears that the contribution role is
divided into the core team and others. While not all OSS communities are
making efforts to reduce the cost of participation, some are actively working
towards this goal. It is important to note that not everyone is involved, but
steps are being taken to achieve greater inclusivity.

Challenge: The knowledge and skills required for software development are
becoming more diverse. Instead of specializing in just one field, engineers with
a wide range of knowledge and skills, such as full-stack engineers, are in high
demand. The journey to becoming a developer and participating in projects is
getting longer and longer.

Takeaway message: To incorporate OSS development styles, it is important
to identify practices that allow every participant to contribute to the project
using their knowledge and skills. It is also crucial to find ways to improve prac-
tical skills through active participation in the project. Analyzing how actions
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other than coding and testing (e.g., reactions) impact software and development
projects can uncover new insights and values.

4.2 TIs the OSS anytime/anywhere available to
the community?

An actual situation in OSS: Based on the validation that “OSS community
quickly halts their development,” we have observed that the participants’ vari-
ous time zones may contribute to the project’s continuous progress. The OSS
community consists of developers from all over the world. Based on the valida-
tion that “OSS community never sleeps” and “Communication within the OSS
is moderate,” the activity time is concentrated within a specific time period, and
it is observed that the communication was synchronous with short intervals. It
appears that “anywhere” is generally achievable through the network, but the
same cannot be said for “anytime”.

Challenge: In software development projects, it is common practice to keep
developers in close proximity to facilitate communication. Companies often
assign fixed work locations for developers to manage confidential information
found in source code and designs. While networks and tools have reduced the
limitations of physical locations, they still persist. Furthermore, if a developer
is unable to participate in communication during certain times of the day, they
may be unable to fully engage in a software development project.

Takeaway message: To overcome communication delays and increase geo-
graphical freedom, it will be necessary to establish a new development style and
tools that prioritize information management.

4.3 Product management in OSS

An actual situation in OSS: Based on the validation that “OSS community
responds quickly to requests” and “OSS community does not lose to crackers,”
We have discovered that not all requests and bugs are resolved promptly in OSS.

Challenge: Even in companies, bugs and requests are coming in large num-
bers, not only from traditional channels but also from various sources such as
social media and reviews. There are insufficient developers to address all of
them.

Takeaway message: To effectively manage a large number of requirements
and bug reports, it is important to learn how to triage them based on their
priority and urgency. This involves identifying which issues need to be addressed
first. Additionally, it may be beneficial to develop tools specifically designed for
this purpose. In corporate software development, it can be effective to consider
approaches like inner sourcing to encourage diverse contributions to non-critical
requests and bugs.

25



OSS Myths and Facts

2024/04/1

(©)2024 Nippon Telegraph and Telephone Corporation, KYUSHU UNIVERSITY




OSS

FACTS

H 72855 hix

LLl

V)

O
>
&
N
N
D
Q
q—
=
ﬁ_
N

arXiv:



AR R T

AT R

OSSDfiiEg & B3

FAME BT

2024/04/01

BRI 55

)

[a%



Contents

Chapter 1

Chapter 2
2.1
2.2
2.3
2.4

Chapter 3
3.1
3.2
3.3
3.4
3.5
3.6

Chapter 4
4.1
4.2
4.3

Executive Summary

Introduction

V7 Nz THFIZE ) 2Employee Experience (EX) . .. ... .. ... ... ...
FBAELUTDOSS . oo
OSSTIa=T a4l E—bETH ... .

Myths
OSSazia=7
0SSz 3

a
a
OSSa3a=7
a
o
a

DAIa=T—2aIEeLTHD . ..
WFER SR L
I, MOBZOHEEN
Y, Z7IvA—IZATR L
FERICERLS ZHZRD .
OZMFEIE Ny TRFER .

0Sssa =z
0SSz 3
0SSsa =z

I
i
A A A A A

=S

OSSIFTIa=F a2k TENBEH] BMTETHED . ... ... ..
OSSR Ia=F4IZiX TWOTH/EITH] BMTETVWSED ... ... ... ..
OSSIZBIFETBRX I M RTVAVN Lo

11
13
15
17



Chapter 1

Executive Summary

7 HiE0SSAI 2 =T ICETE6 DOMEEE Y 2Ty 7L, ETHI0EENEMILL F L7

BECHIZBIT 2 Y 7 vz 7 TOEmployee Experience (EX) %% T 572812, 0SSTI 2=
T4 DEAFEARANDOENSFERBEZ XA, HEW0E, WOMOREFERIMHLZHS T E7-DT
T. 0SSTIa=T A lENY I —LIFENZEBNZREREZHICV - RINFKELTEE LA fFABiT,
0SSAIa=FT 4 DT VI=TEFEHEEHL, LD LEFVZVEZEZTVET.

— /T, =Bk, [T 2GS, R AU IS EEEAHE T L 2 Mo TWE T, KHTY
HEDND, EERESD TS5 1+ A% EHETHEML L5 LT 501, BELHHPHREIEM=ME2 NS
5ZLhHDET.

Bz bid, AT L M VA a—%2 b L IIHEET 22 Yy 27y FUE L. 22 ToOMEEEESA
Z1%, OSSa I a=F 1 QEENBEETIZRY, VI NIz THEDOIRA—Y v —@PEEZHTY. TL
T, 1) 7B HBIZEB Y RY M) T—=RDHHT, 2) BABIZED T —RANOXEY —X 1, HDWViE
ZOMABEDLREIZLY, BMFIIOVWTOBEMIZEX2EE U



Myth: OSSO a2 =74 DI a=4/—2avFEePHTH2

Question: OSSTA I 2 =51 TlE, IIa=F—ra VORFIZEEBMPLNZD0?

Fact: @i OMEIZ L ST, HELOIIa=r—va VIMIFBEMINTIIa=r—varvoehe bzl
TW5.

Myth: OSSO I a =7 1 IFEES AWV

Question: OSST I 2 =7 ¢ T, HHEOTEHRFMBF AL TVWEH?

Fact: BAFREE OIGERMEIHIL, ALROA T4 AT T —Tfi>TW5.

Myth: 0SSOI a=711IF, #¥bHB2DEEL

Question: OSST I 2 =7 ¢ [FEDREEMRAE T 55 7

Fact: SR S4E#H 0SS I 2 =5 ¢ {FEI O HUE, ML T\ 5.

Myth: OSSAIa=7411F, 77 vA—ICAIFHRL

Question: OSS3 I 2 =7 1 TIX, MEHME (F2 ) T+ F—)V) OEPIZH1D B REREIDE D ?
Fact: MagstE O3 B 33 L E < Idiw.

Myth: OSSO 2 =71 IFERICREBL A3

Question: OSST I 2 =F 1 TlX, NZHEREBINBERDMEIIZ > H 2 RERIDEE WD 2
Fact: /N7 8 R HEEEE I T RIT AR PRSI L2 BN L EW, 25, 2 2 $1/4337 AU Ehh b
R ORI AR DX S D E DK E W,

Myth: OSSO a =71 DSMEIE by TRAREEL

Question: OSSTA I 2 =T 1 IZBT DAL ZLOHRENIEED LS REDDH 507
Fact: N7 7 4 128 ATEHRENOSSIZIZFHET 5.



Chapter 2

Introduction

21 Y7 bYxT7HRIZET BEmployee Experience (EX)

7=bl, V7 b7 7HICHEED 5 A% DWell-being% B, Employee Experience (EX) O E%xH
BUFERXEZ LTVWET. EBH7 70 —F00 222 LT, EATH, WOTH, ¥INS5TERMTE
2V 7 N7 THRRBIZED, ZREAMOIEROBREZERLZVWEZEZTVWET. COVID-191Z & - THE
ERBHLINZ)E— T =21, BGHOIERICE 2@ &ML LTHfFIhTWET. £
SORETRVE-II—ZOEABNE LT, EHEHEODEL D L EBERLAEFEORE], NEETENOX
51, TEHRAM ORISR &, REBOHEPTVWEGOERICHET2EEZE T CVET. MELI,
VE—NT—=27DAVy M UT, @EREHE - BEIOHIE® I 2R o8, &1 - FECefiFo
M EEZELTVWET.

peke, V7 o TRRE, BCARIIBIIAY 7 b o TR TR, B<EIAREINTVWELE. VT
Py THEOKEES LOHEZRLDOIIa=r—2a v DR TVWIERRWY 7 My o THFEICD
BWBENS L WVWIHE, BEICL ST, MLGHEERELZAVERS LTCABOEEEZ LY TV E WS HA
HHFET.

22 FANELTDOSS

[ Y X =%y bODPIFZFWVREZTTHIEN 2, HEREATHS X 28T AOBFRE -8R TRy
FUTTEHETT, B—HD OS DBEEAZWVICIHARENTLES | -EE AN =)Lk D-

A—=7V =2V 7 b x7 (Open Source Software:0SS) &, FIAZEDHWZMHT Y —2a— K2{liH,
TR, HEAPTEERY 7 FY 27 ORITY. FRIZ, $HERY ) —AREDOMFEARAX ANV, 1 X—
2V MZE o TEPPIHETDWZa Y MY Ea =R 252 X5 H#7x Y, BEEADOBD D HDEEEIZE N
THEHZEDTEZ U ZLDOMifEDHZ Y 7 v = 7H, HRKHOBEAFREOHHICE W EATHEINT
WBHDTYT. ZN5DRFELS, Big techbZIREEDORH DL HLAIFEHLTVWET. 0SSa3Ia=7F
1 BRETZI22NT, V7 MYz THEDEKEEP YA VAV MNEE, 0SSAIa=F1DHY /AP TaX
IRIRXTVAYMIETEELERODLIITR>TEE L.



23 0SSOZa=74Fa—rET7H

=B, OSSOAIa=T1DOHYH, HEIVIFHAEZEO T Y 27 bADEDLY FIZOVWTOIEFIZE
REREZHIZLUET. VI MYz 7HAEDKIFEZEP AV AV MNEVEDERIX, 0SSTIa=F1 DL
LRGPENSDHRGRICEDEDONL VI LIZERTIBENHDTL L. EEELBHIE, BHOREBRA
MPOFEOEBFETH, TNDHNOANZ IR ZEEL, RCEABEZS > THRIRL 23, R, #BELR
EROZETRELRED, MTE2RI[/ERODILOHERIZRY T, FIRIE [7YVv 1] 0D FHE,
TOEELHHDEFHOH» SPRALUHARE L FBE UTHEATAY A VA Y MNETRBAANRLRD
£l

Z DEBookT, OSSIZBIL T& b X=X NBTopics262M Y EIf, T—RICEIKFRL 717V ay
(WEE) Z2XAT A EITVET

24 Ak

1. TopicsDEE
L V7Y 7HEDKEED R TAY MDA Y MUE
o HRFHE
o 1V a—
2. BT & st 2 B
3. 30D 43 ¥ L topics
2. % Topics DI
1. 1GERE A
1. CRkEREE
2. HIE
o T TIIH R ¥ TiliniE A TopicsTH L, TDY <V 2i#id 5
o Kifind 5 WIXEMFAE FTRE 2 Topicsid, F— X A&7
2. 2RPFAE T — R o
o EhHRT—X kLY b
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o SIHTR G Dl FIE
T—Rty MIEENSETRX I N NEVANT Y TS5
. GitHubY R MU DL HETE S HDICRET S
LT F =7 IVRY MY AT S
LB EDETTANRY VY IT S
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Myths
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OR

FACT



Question: 0SSTAI1=F 4 TH, II 1=/ —2 3 Y DIREICERAAN B ?

VI zTHREIIa=r—va oy —L4ThHD, FEREROPD L VOHEN T 7 bD
T BN ES. —MNAY 7y THAETE, FREANLOEEEZEDT2 I LPRVWT T2
Ta4ALELNDG. 0SSAIa=7 1Tl HEEVXEUEH (X741 X), D, WUKH (71277
=) WEEFLZZ &R, ZOLIBREMETTE, MFOXAIVIZERTaAIa=r—Yavifiad sz
CIFHEL L, Ay =Vt T 2REICREBERRECHRII 2= =2 a VB ThbNTVWADTIERY
A5 MEEMGLET 572012, OSSTIa=FsTOIAIa=r—raVEREESHT 5.

Fact: JBHRODBEEICEL ST, WELOIAIa=/r—Y a3 VIMBRERUATII 2= Sr—Y 3
DY EYELTWS.

ght--
4ht--
2ht---

Figure3.1.1  The distribution of the time interval between a comment on an issue ticket

GitHubiZ BWTELSMFHEL TWA0SS[2]ThD, I3a=r—YavofiE%, Figure 3.1.1 1%, #EF T
v b (ssue) ICHAT 2P 0DED, H2I AV 0o, ZORENLIND ETORBMBEOAAZRL TV
%. Figure 3.1.2 1%, 7)Y 27T X b (pull request)D® D & H 2FH LML TWS. ZhoFigurell K1,
issue®® v & v jkrhJuff TARFEIFERE, Pull Request®® D & 0 TlEi s T400 2810, I < W bE
TROWMOBTDONTNEZeNDHRD. 0SSTIa=FT1IZBWVWT, RRVWIIa=r—varhfibh
TW3[2].

RO E CREDRINE DI, FFAMIIa=r—varvTho7/z2 UTH, EinBERIEFEKIZ T



Figure3.1.2  The time interval distribution for a pull request

WEWE WS HBHEAEOFRIC L BHREELH S, HIE, v1 70y 7 NOFEBICTE VT, BRHEIIE
HETEZBOPOMY 27533 a=r—Y a2 EFL e VWOIBREMEREINLTVWS. —HT, KEEZHKRL
BEZ e, AR IIa=Tr—yaViZBMUET 2 ZeH, BEENDTL Yy v —12 > T3 aREkE
Nhb. ZOEE, BAREEX 233227 —YarvEFToT0RVETE, WOTHRENEES L5127 -
EHHEEINTWVWS LU, well-beingiZ W2 % 5 2 2 a[getEnH 5.

Insight:

0SSTIa=F 4 CHRHEMREOEVIIa=r—varMrbhTnwad I edbhrotz. VE—FT—7

RELERME T 2RO LHERIZBENT, REOYV 7 Ny THEFET, BNRIIa=r—va vk s
nr7=%a, BFEOWell-beingZ KT I B2 HREMELH S, DE2P»HRIIa=r—2avTcV7b7=TH
FKIZBEHTELOTHNIE, FHEENTNETNDTA T ARANVIZEDLETEH S HMNEIRTE 2 X kkx 7
FEBNE SN AR DD 5.
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32 OSSOIa=—F4IXESHW

Question: OSSO a1 =7 1 TlF, AREBOEFHRFEFTIEOBRLTVWEHN?

— MR BB FE T IX, B E R ORZE P SULRBEWNIZ L b, —HORBREER SN 5N H D X HH X
N AER, BILE BASEKIZORMRBAEENAH B L ES. 0SST I 2 =F 1 IR P SBFEE S
LTWwWs[4]. 0SSaIa=7+Tik FAREHFOEDHBOX A LY -V T, HEZBATEHTETY
BDEAIN. ErThE, WAWBBREA LY =V IZEbE THREE DEBIEHIEEL, 0SSaT3Ia=
T4 ERE U TIHEHPMATTONTVRIETTH S, MEEMRIET 572012, 0SS3 I 2=F 1 OFKHE
725 DIEBIRE T O 046 2 DS 5.

Fact: EFEEDZEEETIE, EKDF T 1 XAT7T7—ICR>TW5S.

(o))

QO % A0 5 A0
Hour

N

Proportion of comments (%)
N

o

Figure3.2.1 The count of comments on an issue ticket

0SSa 3 a=7 1 OHIFH 725 DIEERMH DM Z, Figure 3.2.1 &, SEF 7 v b (issue) ~D A A
VENEE, AXAVIEDFONERLEHELTTEY FLAELOTH D, BEIE, BHEREDORA LY =V
Tld# <, RHBVWRA LY —>TH5 Anywhere on Earth:AoE| EITH 5. HH 5, AoEREITOA
T4 AT T — (OB S17THE) ICIEBBEHR L TWE Z 2 b h b, Figure 3.2.2 1%, 7LY 7T Z b(pull
request) NDIAA Y FEERU IS IZTOY MLAEZHDT, 2555 AcERMEDA 7 4 A7 7 — ORFHIHIZTE
BHEHRLTWS.

EEIRHR OO 1L, FREOK, EITEHELL VHAEHFOHD, FHEIMIEIC L 0 F-> TWw 2 aEElk
%739, Githubiz KL, 20154 4K IE35 DIDHAEK D S DRHFKE TH - 7203, BHEA VR, FEZOMmD



QO % A0 5 A0
Hour

N ~ »

Proportion of comments (%)

o

Figure3.2.2 The count of comments on pull requests

E - #Ig2 5 OSMAFEL LML TWB 2 WS4 HEWIE, FIRERE ZIFEATVE I 1D ST,
AoERRIICELETIHEB L T WA WML H S, HIXIE, 1V ROBEKEEPAEREHEDA 7 4+ A7 7 —IZ
sy, BERPSEPCHITEITI I L1075, REORELZIIRVEIIL, DX A LY —2IC
AOETHEHLTVEZ L E2RELTVWSHHEELRD 5.

Insight:

FAMPEBHORAIRTH 50SSTI 2 =T 4TI X, V7 MU= THETE, APEREHI RO SHTH
5. —H, RUTIv I OFITEN RREEIFEET ZHRERATBVWTIE, REOHHKEEL DR WZDIZE
FERPITY 7 MY o THFKETD HEEZEZ T BELH L. —DOafeth e UTIE, HEERAIZ R—X
U7z —Y v b %ffio7zHuman-in-the-loop DLl A Z ML T 5 Z & 1%, FIFEE OAHBRBIZ DN 5 1]
BN D 5.

References

[4] GitHub. A global community of developers. (Accessed on December 1, 2023).

10



33 0SSOI az=711& BbZ2DEEL
Question: OSSAI a=F /1 IFEDRREMRGET N ?

FE#720SSDWebH — PDBH — 1A%, 0SST I a=F 1 I12& 0 BHEICTh > THERIIZEE X hTWw3
ZLFHEETHE. MEE A - T, V7 MNABTEELROIEMICOZ D ERE LA MGET 52 272
MOSSIFMAE L 22\ &EZXBY 7 bz TR YA -V vy —72b0##mEIY EIFTWw3[5. GitHubT
1, 202V4EIZH L WY RY b Y BB B5707 LA EAER X 11, E20%HM 2 TWAB[6]& 512, 0SST I 2 =F 1 IFX
RELEFNTVWS., FRATEELZL EZ, BEPKRTTE0SSTI2=7 1 X EDORELRDEA S M MiEE
EMELT A 72012, 0SS I 2 =F 1 OIFB O TREN: 2 D 3 5.

Fact: AN SAFRE0SSAI 2 =7 4 EBDOFEUL, MHmLTLS.

survival function

1.0 A

0.8

o
o
)

suvival probability

o
iN
L

0.2

0 20 40 60 80
month

Figure3.3.1 The probabilities for the duration of OSS survival time

Figure 3.3.1 &, J&EHOSSOMriEENHM OMER % /"9, Figure 3.3.1 &b, mHFID3s HDMHEL DI
DSEMEOHIE & b KEL, 2AEDMEMNIE, MBS LTWS, EEHHOSSOEHNEB2ELT5FT
OHAMIZ48r HTH B. Figure 3.3.2 1%, »H2RHHEMD, OSSOIEB DM/ (5 LIS E 2 RKIFTREZ R
T MRS EOREDE S VERL, ADMHETHNIEEEIOM I, EOMTHNIRFEROEEICEES
FiFT e AT, HIIRHEOEEE 2R, BEETHRVHOIXEIZ0IED L. Figure 3.32 £V,
OSSOIEFDOMFLZ R HEE KIZTTHDOL LT, MHEEDEATVDE XA LY =YD, OSSO EALT «
L7 M) OEMREITFSNS.

BHO=r AOMROBADBMORK & KL TELU WO, BEFEL TW508Se w5 BENIZE N
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Figure3.3.2 The impact of different features on the survival or cessation

T, EEIZERENZ0SSHHIBEDEEEZ LD, TNOEDEHIFT SIFEHZEILLTLES O TH
5. BFAFEDHEATVE XA LY = DEHENROSSOMM IZ b M EL LT WOERIE, 0SSaIa=
T 1 OEFENOSSOMGGIEIZ TG T HZ L2 RB TS, £/, BMEMT 1L 27 M)OEIZOVWTIE, Zhahk
551G %2 R MG T 20SSITREN KR EWEENLWEE X 5h, TOMENKMI Nz EEELrH 5.

Insight:

BV TWB0SSIEZ K DERBRAXIZBEINTWELEZ OGNS, T—an6d, BT 50SST
I, BAREOREHBOLREDE W LR TE . SINEOLRIEE, BiEds70nvzs Moo
MBEZRLUTWBAREMED B 5. BREIZBIT2HAETE, HRBREOZHN 2 S 752 LT, BXER-T
DFEVR, BLRHEEMOAND Z L2370V 27 NOEM EIZDORAY, RERIZZ<DANIEIN
270X MDD DA RMEDL D B.

References

[5] Raymond Eric. The cathedral and the bazaar. O’Reilly Media, Inc., 2001.
[6] GitHub. The 2021 State of the Octoverse. (Accessed on December 1, 2023).
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34 0SSOaAZIaz=541%, 77y Hh—IC&IFTHWV

Question: 0SSAIT 2 =7« T, MBI (LF2 YT« F—)L) ORRICHHBE/ENE
Lh?

ME LAY =ik, V—FADEAME LT [+ BOE HNIE, RTONTIIHAINE], DD,
TR RBOBFEEN NI, RTONTET SRR INEEINS D, VI Mo T7OMBEZEIHEDD
EINTEBLBARTWVWS. [5] OSSIZY — A2 — RBEAEINTED, 0SS3 I 2 =7 1 (ZIFHR T OBHFEH
HEMLTWD. OSSIKEENDZRTONTXTCITHRAIN, TCIRBEINS LFHFLTIVDTHS S
D MEEERGET 272002, W DHD0SS, 7z, RN NS L HIRL TR 225 L& 2 5N 55
PEITBUEIC MR 2 YT, B »» 2 E ST 5.

Fact: MESSMEDEBRIEE3 s B & 33 LEEL AL,

40+

Number of CVEs
N w
o ©

=
o

Days to be modified

Figure3.4.1 The response time to vulnerabilities in Hadoop and httpd

OSSIZ B W THIFH L% \WApacheD 22D 71 ¥ = 27 Hadoop & httpdiZ B 17 %, Maggih~ DX it & %
SIS 5. Figure 3.4.1 T, x#IMELEE TIZh»2HE, yilldEEINZEEEOHERT. Figure 3.4.1
L0, WEISMEIIBERI00HANIZIMBIEINTWAS Z 2hbhs,. flfiiirb o0 ny 2 FTHRTHRE
E SrHS) TH5. MOV 1 XAOEFRTEIO ERZ500H L LTWEA, EERIZIZMBEZ TIZ EREZIBX
EWHIED o TWB SIS EME Lz Hlx1E, httpd TR EWBIELH 2 % U 2 Esgtki, fkx
TOMMM1,842H (54EH8) TH 5.

FREBDRZ T OV 7 MBWTH, REICKRERYEL G2 DHEMEANDOITIZ3 7 H ¥ DR H
M BHEEE, OSSIKBITBENTAOMIEIZREA 222 W2 R, £z, HISNRTr -2 TlEdH S0,

13



SAELNERE S N METMENH 2 I EERVBBETH S, IO X S SRRV HEL W AT DL, <0
ADBEEFTIE, BRI EL 2 WTREERD S, ZZETONNMTRENATDRRRINBEINTHLSD
RMZHAELTWE 2D, NZHERETORMIEGENTVARY., BITHETIE, NZWEALTHSEBIEE
TR0 T RIED200HTH B 2 WIHREDRHV[T], TrOERE2EOEE L, FKAETIZI00HA
JEMnh B RN B 5.

Insight:

®mETE, V) - ZABDOI-FOBRBIZMAI - FOMREZR o HAEE 2L E LD T —ANDH 5.
0SSa I a=F 1D, MFHMELEF CORMPBIGIZFEWbhIFTIEAW., LaAL, 0SSa I a=7 ¢ TRRHF
HEDANEDL UL, WHEEZEAL MRS LBET SHKEENRL DRSS 2H T EHMEEE
ELTWB, ¥R, 0SSaIa=T1m5, BAMREZHLU R THRIENIEEITS 7777 1 A2 ¥ER5H
MY 5 5.
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35 OSSAZIa=FAIEEKRICRRBLL =23
Question: OSSO I 2 =7 1 TlE, NTRECEBMERDERICHINBEBHIE VDL ?

MEENF =, (VI 27 %25 2V 2 LFARKEZL L THS Z&T, I—FORRE%2E#HLL
FNRY THRIETEZ ] LBRTWS, 0SSTAI2=F 41 T, #HLBENTOREP I— NOBLEICHEBRTE
5. F7z, TIERODOYVIV—Z, Lio>bwH VY -2k OSSHEETFTVOREERRATHB[H]). Znsh
5, OSSIE, YOE>RBEETHTCICKMEINEIDEE WS HIFA2EO A4S, 0SSTIa=FAI
KT ENTREEBIMDERIE, BRI FIGINEDEA S0, WEGEEMRGET 572012, 0SSTIa=F 112
L BBAFET, NIWE BN OMEED - OEYURR X N D £ TOHH 2T 5.

Fact: WU MEPHBEBMERIGARER RS CIE2BEAUAREEY, #, 24
©1/41335 BUED D270 ERRABDIESDENKRE L.

Violin Plot For Issue
400

350 -

300 ~

250 A

200 -

150 -

100 A

50 A

1
# of Proiects

Figure3.5.1 The response times in bug reports

Figure 3.5.1 &, =¥ 5D NTREIGT 2560 Z, FHOFFigueb K0Ty A v 7ay b
THRLULTWS., NTHREANOXSRE O R REIT0H, 7585—k Y XA IUHP1IITHTH 5. 3.5.2 1%, FHULL
BB BRI T 2SO0 %Z 7oy b LTW5, BEREBINZERIZ G4 2 5 G REE o dhJefif 1314 H,
THR—k Y RANVIFI46HTH 5. NTHE, BEEEMERO ZhZ 0P80, 2BRBANICREREI B A, N
TG D25%1E, R ETIZ3r ABE, BREEMZERD25%134r H UL LD o TN 5.

NS BEEEE MRS PR E S 2AMBE CTHILI MBIl b 5 T, 3/40MPuzdr A EE WS
LD EVIFHEAR» S, ZORERIE, NTREPEIEENERETS -2 THMERE & U THAICERT
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Violin Plot For Enhancement

400 1

350 -

300 A

250 A

200 -

150 -
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50 A

1
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Figure3.5.2 The response times in feature requests

20T, NTRECEAGENEREIIN LT, AREBDRONTWE I oWt ERd. £,
LEONTHE - BREEINERIE, ZORIZIDP 2T ENTNIIR LS. 2<ERINTIZIrn—XT
N3LOMNS, LEOHEMRERT, BRI NZ230EH5. RonzV Y —R (BRE) THRIRTE 3ERIC
RO MBH Y, BRO MY T —IDNEEL LD,

Insight:

0SS WH MR DFEFREZED SNIFARAHIL L LTH, MEINEZTRTOEREZEL T I
FEHEL V., SROBERIEZOEBEERMLTWE 2EX 6N, BonzGhE) ThEE R T2HI1TE,
EROWEYIZR M) T —UDNEEL R - TL A, HYNTERN MY 7T =YX hhiE, BIREOAR S @Y 2 HiFE
TaAY b=V TE5S, T TH0SSHFENGE U ) 7 —VHENEL,S, HfizBATEZ & i3h%
BT BB EmEILT DI LIZ DM 5.

References

[5] Raymond Eric. The cathedral and the bazaar. O’Reilly Media, Inc., 2001.
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36 OSSOZIa=—F1D&mMEIF Ny THRREREL
Question: OSSAI 2 =T A ICB T BRABELEDRIIEEDL I BREDLHBZHN?

0SS I 2=F A IZIXBELBNY H—T2bRRENWD, EETIE, FARE»SOE, BEORMBEYEDS
H, OSSPHIFEHE & L COFRENIRAREVHRANZ D25 L EZSNTWB[R. Ihbik, 0SSTIa=7F
TIZBMT DTV =TRFAFADRED, by THBETHD L DA A—VE2E7Z6 0T VWA, GitHubZ
HT2TyY=7132023FE 1 HR T, UEAZMZ]9), OSSTIa=F 1 IFLRALTWVWS. OSSTIa=F
11, by THBEIEDP D THEINE DA S0, MEEEMEET 572017, 0SST I a=F 1 IZSN¥ 5H
HHEDBENZDONTHT 5.

Fact: NS TF 1 ICEATZZREIHDOSSICIEFET 5.

& LeEao—

R—Vr—  HER

e XY~ T
BEHFICLBD0EE EERABRICK B 048

Figure3.6.1 The roles in OSS / corporate development

0SSTIa=F 4 ITBTAHREOZRUB LTI 2= 1 OIBIEICET 2 RTMEDRE LT 7. HiT
HFETI, 232a=T4DFELLT, a7 F - LDOFEME - BEINTWVWIIEEHRELW(10]. FHRED
BEID BRI X ORkA TH DA, T &> TH<HARE (I THFER), —MOBEREEIMNERERIZ
SIS 5FEE (T — FHFEH), B CAZHAEE GBS EWRE - BII T Ww5(10],[11].
EFrz, AAVMINTEZAR Y TREVT IV avDR2T5V T 7 X—[12)B8HETEHRE, RETORHRE
LRI D, NTIT 4 IZEAREKEINOSSIZIIFET S (Figure 3.6.1 ).

—#DOSSTI 2 =7 14 T, FFaiy b OBMHOEMANTEIERLIZGood First Issue® 7 )L % ff
RO PTL<TEILT, HARBRIEDRONRII =T 1 ~NOBMEMRL D BHFEED, IIa=F11C
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BHLPTLLTWNS. £/, VT 78—, NEPEEORIISETRRL, &IBENRL VLA THIIL,
HEOEMIC L STV T2y a v T THS. 0SST I 2=F 1 DRFEHOLENILREIH Y, OSSH
FITBMU 7 HED, BIREOHM N2 RIS 50 TIERV. 0SST I 2=F 1 28T 5 TR T DS
by THFEE TIE AR,

Insight:

BEIZBVWTIEITY =R =AM Vo ZBEFLRHARFEDOARTF — L2 MK T 5 2 L BHFH I MR
H5. —FH, OSSHFIZBMT 2HFEFAFNVEEMDMLAELTEELIRTH D, I—T 1 V7P RFaiy
TAYVITDHRRST, HEMICHLTI T2y arvaiis&#enworz, RETIEEHINTWARWEEINTE
ETBIedbhrotz. OSSIKEIT2EHDLHMED S, BHEITH U WIES%2EIZ RN TE AN D
5.
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