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引言

• 人类的沟通in general

• 软件开发中的沟通

• 开源项目中提交patch时怎么沟通



人类的沟通



人类沟通的复杂性

• 2个人沟通mismatch的例子

• 3个人沟通mismatch的例子

• n个人沟通mismatch的例子

• 为什么? 各自有不同的assumption和mindset......



What is communication

https://www.skillsyouneed.com/ips/what-
is-communication.html

https://www.skillsyouneed.com/ips/what-is-communication.html


Diversity about communication definition (wikipedia)

• There are many disagreements about its precise definition.[4][5] John Peters argues that the difficulty of 
defining communication emerges from the fact that communication is both a universal phenomenon 
(because everyone communicates) and a specific discipline of institutional academic study.[6]

• Some theorists give very broad definitions of communication that encompass unconscious and non-
human behavior.[17] In this regard, many animals communicate within their own species and even 
plants like flowers may be said to communicate by attracting bees.[14]

• Other researchers restrict communication to conscious interactions among human 
beings.[17][14] Various characterizations see the communicator's intent to send a message as a central 
component. On this view, the transmission of information is not sufficient for communication if it 
happens unintentionally.[17]

• The paradigmatic form of communication happens between two or several individuals. However, it 
can also take place on a larger level, for example, between organizations, social classes, or 
nations.[14]

• Niklas Luhmann rejects the view that communication is, on its most fundamental level, an interaction 
between two distinct parties. Instead, he holds that "only communication can communicate" and tries 
to provide a conceptualization in terms of autopoietic systems without any reference to consciousness 
or life.[21]

• John Peters sees communication as "an apparent answer to the painful divisions between self and 
other, private and public, and inner thought and outer world."
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googleTranslation:

• 关于其精确定义存在许多分歧。约翰·彼得斯认为，定义沟通的困难在于沟通既是一种普遍
现象（因为每个人都在交流），也是一门学术研究的特定学科。

• 一些理论家给出了非常广泛的沟通定义，包括无意识和非人类行为。在这方面，许多动物
在它们自己的物种内交流，甚至可以说像花这样的植物通过吸引蜜蜂来交流。

• 其他研究人员将交流限制在人类之间有意识的互动中。各种特征将传播者发送消息的意图
视为中心组件。根据这种观点，如果无意中发生的信息传输不足以进行通信。

• 典型的交流形式发生在两个或几个人之间。然而，它也可以发生在更大的层面上，例如在
组织、社会阶层或国家之间。

• Niklas Luhmann 拒绝认为沟通在最基本的层面上是两个不同方之间的互动。相反，他认为
“只有交流才能交流”，并试图根据自创生系统提供概念化，而不涉及任何意识或生命。

• 约翰·彼得斯（John Peters）将沟通视为“对自我与他人、私人与公共、内心思想与外部世
界之间痛苦分歧的明显答案”。



Shannon and Weaver Model (Wikipedia, accessed 2022/10.25)
• The first major model for communication was introduced by Claude Shannon and Warren Weaver for Bell Labs in 1949[41] The 

original model was designed to mirror the functioning of radio and telephone technologies. Their initial model consisted of three 
primary parts: sender, channel, and receiver. The sender was the part of a telephone a person spoke into, the channel was the
telephone itself, and the receiver was the part of the phone where one could hear the other person. Shannon and Weaver also 
recognized that often there is static that interferes with one listening to a telephone conversation, which they deemed noise.

• In a simple model, often referred to as the transmission model or standard view of communication, information or content (e.g. a
message in natural language) is sent in some form (as spoken language) from an emitter/sender/encoder to a 
destination/receiver/decoder. This common conception of communication simply views communication as a means of sending and 
receiving information. The strengths of this model are simplicity, generality, and quantifiability. Claude Shannon and Warren Weaver 
structured this model based on the following elements. (These elements are now understood to be substantially overlapping and 
recursive activities rather than steps in a sequence.)

1. The formation of communicative motivation or reason.

2. Message composition (further internal or technical elaboration on what exactly to express).

3. Message encoding (for example, into digital data, written text, speech, pictures, gestures and so on).

4. Transmission of the encoded message as a sequence of signals using a specific channel or medium.

5. Noise sources such as natural forces and in some cases human activity (both intentional and accidental) begin influencing the quality of signals 
propagating from the sender to one or more receivers.

6. Reception of signals and reassembling of the encoded message from a sequence of received signals.

7. Decoding of the reassembled encoded message.

8. Interpretation and making sense of the presumed original message.

• Shannon and Weaver argued that there were three levels of problems for communication within this theory. [citation needed]

• The technical problem: how accurately can the message be transmitted?

• The semantic problem: how precisely is the meaning conveyed?

• The effectiveness problem: how effectively does the received meaning affect behavior?

41. Shannon, C.E., & Weaver, W. (1949). The mathematical theory of communication. Urbana, Illinois: University of Illinois Press
42. Reddy, Michael J. (1979). "The Conduit Metaphor -- A Case of Frame Conflict in our Language about Language." In Metaphor and Thought, Andrew Ortony, ed. Cambridge UP: 284-324.
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人类沟通的案例

• 一个同学说的北大和隔壁的招生
• Method 1:  讲科研，高大上，听不懂
• Method 2:  github账号，开源项目，本土操作系统，…

• 我跟国际同事的gossip communication：
• 我跟一位立陶宛同事说：你们国家的语言是俄语吗?
• 我跟一位美国同事说：哦，你是说那位old lady，我知道她…
• 对方大惊失色！If i don't know you better, I'll be angry.

• 沟通有障碍，因为文化、语言、背景、…

• 我们为什么而沟通？沟通目的也会决定沟通质量。
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• 对中国人说：“看起来很好吃的鱼在游泳呢”

• 对英国人说：“作为绅士这个时候可是要跳下去的哦”

• 对德国人说：“按照规则是应该跳的”

• 对意大利人说：“刚才一个美女跳下去了”

• 对美国人说：“想当英雄吗，那就跳下去吧”

• 对俄罗斯人说：“伏特加的瓶子被冲走了，现在追还来得及”

• 对法国人说：“请千万不要跳下去”

• 对日本人说：“大家都跳了，你还不跳?”

1
0

用别人喜欢被对待的方式来对待他们

一只载着各国乘客的豪
华轮船撞上了冰山，马上就
要沉了。船长要鼓励乘客跳
海逃生，该如何说？

（有目的的沟通）



软件开发中的沟通



软件一个显著特点是复杂性，而且程序复杂性
将随着程序规模的增加而呈指数上升。

为了在预定时间内开发出规模庞大的软件，必须由
许多人分工合作。

如何保证个体完成的工作合在一起确实能构成一个高
质量的大型软件系统，是一个极端复杂困难的问题，
不仅涉及许多技术问题，还涉及管理协作问题，并且
两者相辅相成：Conway law。





管理复杂度的技术手段

• 管理复杂度是软件开发的首要技术目标。

• 怎样可以控制复杂度？经典原则：
• 模块化
• 抽象：抽象通过提供一个可让你忽略实现细节的模型来管理复杂度，而
封装则强制阻止你看到细节。P.J Plauger: 如果必须要看到底层实现才能
理解所发生的事情，那还算不上抽象。

• 逐步求精
• 信息隐藏和局部化
• 模块独立

• 上述技术手段足够吗？











你会选择什么样的团队结构？

• 取决于上下文

• 沟通是中枢

非常抽象的解决复杂度的方案!

• 开源项目中人们会避免沟通，但面向任务
仍然需要沟通，什么是其必要沟通内容？





沟通是核心要素；
但成功取决于执行者。
仍然是抽象的解决复杂度的方案。



为了达成有效沟通的技术手段

• 版本管理

• 任务追踪

• CI/CD

• 其他???



什么是好的沟通？
Linux kernel社区中提交patch时的沟通best practice

Tan and Zhou. How to Communicate when Submitting Patches: an Empirical Study 
of the Linux Kernel. ACM on Human-Computer Interaction. CSCW 2019



Text is the Only Means to Communicate when 
Submitting Patches (CSP)

Submitting Patches

A patch from the Linux kernel

Description

Code



Patch Review Process

Software 
Maintenance

Communication When Submitting Patches (CSP) 
is very Important

Patch

Description

Make reviewers 

understand patches 

much easier

The only information for 

next-generation to 

understand the 

modifications.



Knowledge Gap

Media 
of CMC

• characteristics of 
media 

• usage of media

Content 
of CMC

• bug report

Computer-Mediated 
Communication

(CMC)

belongs 
to

Substantial studies

Few studies
CSP



Study Design

Linux Kernel

23 online documentations 
(rules or official instructions of patch 

submission)

500 accepted patches [Xu and Zhou MSR’18]

200 patches rejected because of communication 
(focus on the patches that have multiple versions but only 

differ in their description)

Dataset



Study Design Thematic analysis

Extraction of the 

Key Information 

of CSP 

Extraction of the 

Practices

Extraction of the 

Expression 

Elements 

Extraction of the 

Contextual Factor

1

2

3

the 
information 
may be 
involved in 
CSP

why some 
elements 
appear and 
disappear



Extraction of the Expression Elements

Extraction resources: online documents and 500 
accepted patches

• (Patch #747511) Recent fixes for iATU unroll support introduced a 
bug that causes asynchronous external abort in Keystone PCIe h/w 
which doesn’t have ATU port and the corresponding register. 

Seriousness 

of bug

motivation



Expression Elements

Themes Elements

Timing of CSP Timing of submission

Granularity of CSP Separation of change

Content of CSP

Description of motivation Motivation

Description of problem Bug reproduction; Seriousness of bug; Related commit

Description of 
implementation

Technical details; Brief introduction of functions; 
Improvement; Trade-off; Reference

Description of quality Superiority; Test/review; Limitation

Manner of CSP

Language Mood of speaking

Satisfy basic requirement of 
community 

Basic requirement of subject; Width of description

17 elements falling into 4 major themes



Extraction of the Contextual Factors

31

The frequency of the 
different expression 
elements was fairly 

unbalanced. 
E.g., 93.3% of the patches 
had motivation, whereas 
8.0% had related commit.

Peking University



Extraction of the Contextual Factors

Elements
Reasons for CSP containing this 

element 
Reasons for CSP not 

containing this element 

Timing of CSP

Community’s requirement: Only patches of 
bug fix can be merged in merged window. 
Others should be submitted outside the 
window. (500) 

None.

Separation of 
change

It is the requirement of the community. 
(484) 

The subsidiary modifications 
are simple, e.g., fix a typo. 
(16)

… … …

Reasons that are Associated with the Occurrence of the Expression Elements 

Extraction resources: 500 accepted patches in the last 

step and their expression elements



Contextual Factors

Rules of the 
community

Patch factors

Individual 
factors

• Rules of the community

• Type of patch

• Implementation of patch

• Submitter’s characteristics 

• Reviewers’ expectation 

Contextual 

Factors



Practices for CSP

• We summarized 18 preliminary practices. After 
performing a survey, we dropped one practice and 
eventually obtained 17 practices. 

Categories of the Practices Count

Practices Related to Rules of the Community 4

Practices Related to Implementation of the Patch 8

Practices Related to Type of the Patch 5

Practices Related to Individual Factors 0



Practices Related to Rules of the Community

Choose the right timing. 1

Linux Kernel Development Process

rc: release candidate



Practices Related to Implementation of the Patch 

If there is a cost after applying the patch, provide the 

trade-off.
3

Add single-element dequeue 
functions to rcu_segcblist. It is 

less efficient than using the 
extract and insert functions, but 
allow more precise debugging 

code. (Patch #745004)

This limitation should be 
explained in the cover 
letter and changelog.” 

(Patch #759033)

Comment for a poor CSP



Practices Related to Implementation of the Patch 

If the patch refers to other information, e.g., commits, 

email message, or links to related information, include it. 
4

Commit e21d2170f36602ae2708 (“video: remove 
unnecessary platform_set_drvdata()”) removed 

the unnecessary platform_set_drvdata(), but left 
the variable “dev” unused, delete it. (Patch 

#2833310) 

SHA-1 ID

and one-line 

summary



Practices Related to Type of the Patch 

Provide sufficient reasons why this new feature is required, 

especially for the complex features. 
5

This adds a device tree 
definition file for LEGO 

MINDSTORMS EV3. 
(Patch #728065) 

Modifications: 457 lines of code 

Can you clarify 
why we need it?

The reason can be sufficient 

if s/he can give evidence 

similar to “[w]hat a bad effect 

there is without it” or “[i]t can 

support/enable ...”. 



Practices Related to Type of the Patch 

For the patches that are considered trivial or that simplify 

the code, just indicate what you did. 
6

Trivial x to spelling 
mistake in dev_dbg 

message. (Patch 
#10576333) 



Patches Rejected Because of Poor CSP

Number of the Patches not Following the Specific Practices

200 rejected 

patches



Developers’ View of These Practices

The practices are effective  and almost all the practices are reasonably applicable.



Developers’ View of These Practices

Two candidate practices aiming to save time are hard to evaluate.

1. [i]f the feature has been discussed previously, or it’s a widely recognized feature, or you (the 
author of the patch) have commit right, you may omit providing the reason.

2. [f]or the patches such as: easy case, and simplify code, just express what you did.

Significant: 88%  

meaningless: 88%; not significant: 20%  



Implications

Developers

• 17 practices 
for CSP 

Reviewers

• Facilitating 
review process

• Potential  risk –
Individual 
Factors

Tool 

designers

interactively 
provide 
Contextual 
Factors to guide 
CSP

Open source

communities

• For the Linux  kernel: five 
new valuable practices ; 
potential risks

• For others: practices related 
to Content of CSP (13 practices)

CSCW 

researchers

• Bridge the knowledge gap 
of Content of CMC

• Research framework 
(Expression Elements -> 
Contextual Factors -> Practices) 

Tan and Zhou. How to Communicate when Submitting Patches: an Empirical Study of the Linux Kernel. 
ACM on Human-Computer Interaction. CSCW 2019



关于沟通的其他



Linux community has been employing 
hierarchy model for years

45



开源参与的沟通和协作
• 开源开发：小内核，驱动大外围……

• maintainer任务繁重，信息淹没
• silence protocol

• Keypoint: 无论个体多么英明神武，其负载度是有限的



沟通中的误区

• 我是用户！他既然是项目的maintainer，他应该搭理我

• 我做了这么多努力！他凭什么不搭理我

• 我的英语很差，我不知道该怎么说！



关于沟通：
若想得到回应，请让对
方的认知阻力尽可能小



沟通中的Best practice

• Explain you are new :
• It’s my first time to make contributions to open source...
• I’m new to the project, I often use the software and I want to contribute something back to the 

project. 

• Do your homework before asking questions:  
• I have done everything I could to understand the problem, including: 1), I read readme, 

contributing.md, and …., 2), I surveyed the Stackoverflow, and even asked chatGPT, however, I still 
can’t figure out what the problem is.

• Show your effort:
• My English is poor, but I’ll try to talk in code: 



致谢：
谭鑫


