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提纲

软件工程的历史
研究对象

•从技术性(technical)   
到社会性(social)

研究方法
•从软件度量 (Software Measurement)  
到数字考古(Digital Archeology)

数字考古的挑战



软件工程

目标：提高生产效率和质量

手段：提供各种技术/工具/过程帮助提高
生产效率和改进软件质量
流水线的过程:  需求-〉设计 -〉实现 -〉
构件化的组装

类比：建造桥梁，建造房屋

原则：
细节抽象

关注点分离

软件开发工程化！



软件工程的尴尬

Brook’s law: 人月神话
当向延迟的项目增加人手，效率降低，项目延迟

IBM:  Rational, 5%项目使用

软件开发真的可以工程化吗？





软件工程的非工程性

软件开发是知识密集型活动(Software 
development is a knowledge 
intensive activity)
个体差异是导致效率差异的最大因素

(personality has a marked effect 
on the performance of employees)
软件开发是一项本质复杂的活动，技术无法
解决软件开发复杂性

软件开发非技术性因素——人的因素



“人是最重要的因素”

人的因素有哪些?

人的因素是怎么影响软件开发的?

怎么控制软件开发中人的因素?



研究”人”是一件很难的事情

人是影响项目成功，以及变化性最大的因素
 Sackman et al, 1968, 28:1
 Curtis, 1981, 23:1
 Boehm, 1981

人的因素?
 Knowledge structure
 Personality
 Motivation, emotion
 Technical needs, social needs

缺乏数据，难以研究
 “Until the many sources of variation among 

individuals have been compared in the same set of 
data, it will not be possible to determine precisely 
… the most important predictor of success”  

- Curtis, 1984



A brief history of software 
engineering

IBM, Clay Williams: The social side of software engineering  
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为什么度量？

 “... the art of measurement would do away 
with the effect of appearances, and, showing 
the truth, would fain teach the soul at last to 
find rest in the truth, and would thus save 
our life.”

- Protagoras, Plato

 The absence of romance in my history will, I 
fear, detract somewhat from its interest; but 
if it be judged useful by those inquirers who 
desire an exact knowledge of the past as an 
aid to the interpretation of the future, which 
in the course of human things must resemble 
if it does not reflect it, I shall be content.

- The History of the Peloponnesian War, 
Thucydides (伯罗奔尼撒战争,    修昔底德)
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研究问题

Through measurement obtain the   
exact knowledge of the past as an 
aid to the interpretation
of the future, which in the course 
of human things must resemble it.      

“and thus save our life” or at least 
“be content”



软件开发中的度量

A small-scale version of real life

Supported by tools leaving traces 
to measure

A maturing discipline ripe for 
more reproducibility



软件度量

研究问题
软件开发中的最佳实践?
如何度量生产效率?
如何度量软件质量?

研究方法
了解过去, 预测未来

观察项目开发



软件度量的障碍

缺乏对软件度量的关注
Low priority except in emergencies
Need for immediate results (short time 

horizon)
Lack of resources for 

measurement/improvement
Multiple stakeholders 

(developer/support/product management)
Difficulty of comparison among projects, 

even earlier versions within the same 
project



16

实证软件工程

分析海量的开源/闭源软件数据，发现和总结软件
制品、人员、工具、活动的特点及其所反映的软
件工程实践效果,寻找软件开发规律



Digital Archeology

The study of developer cultures 
and behaviors through the 
recovery, documentation and 
analysis of digital remains
Tomography is image reconstruction from 

multiple projections
What is the reconstruction of developer 

behavior from the digital traces they leave 
in the code and elsewhere?

Audris Mockus,   
http://digitalarchaeology.info/



软件开发的投影(projection)

Task tools: issue (MR) tracking 
systems
(e.g., Bugzilla, Jira, ClearQuest)

Code tools: Version Control 
Systems
(e.g., CVS/SVN/Git/Mercurial/Bazaar/ 

ClearCase)

Other tools: communication, 
testing, organization
(e.g., wiki, mailing lists, coverage, pass 

rate, ...)



问题追踪系统(PROBLEM 
TRACKING SYSTEMS)中的投影



软件开发是解决问题 (MRs)

Stages
Opened/Created
A user (or tester) complains
A new feature is started
A developer decides to change code
Assigned: a person is assigned/self-

assigns to solve the task
Submitted (code 

changed)/NoChanged/ReAssigned
Verified

Example MR systems: Bugzilla



MR format UNCON-
FIRMED

NEW

NEEDI
NFO

ASSIGN
ED

RESOL
VED





版本控制系统(VERSION 
CONTROL SYSTEMS)中的投影



程序员通过changes开发软件

 All changes are recorded
 The product/code is simply a dynamic superposition of 

changes

 one line deleted
 two lines added
 two lines unchanged
 Other attributes: date, developer, defect number, . . .
 Version Control System (VCS) track them, e.g., 

CVS/SVN/git



Commits format

------------------------------------------------------------------------
r14984 | benoitf | 2008-09-04 08:33:37 -0400 (Thu, 04 Sep 2008) | 1 line
Changed paths:

M /jonas/trunk/jonas/modules/services/ejb/easybeans/src/main/config/easybeans-jonas.xml

Enable Remote JNDI Resolver
------------------------------------------------------------------------
r14983 | pelletib | 2008-09-04 05:44:14 -0400 (Thu, 04 Sep 2008) | 1 line
Changed paths:

M /jonas/trunk/jonas_doc/src/docbook/doc-en/clustering/principles/management.xml

clustering guide: continue
------------------------------------------------------------------------
r14982 | loris | 2008-09-04 04:25:29 -0400 (Thu, 04 Sep 2008) | 1 line
Changed paths:

D /jonas/branches/jonas-5.0
D /jonas/branches/jonas-admin-layer

Unused branches
------------------------------------------------------------------------
r14981 | pelletib | 2008-09-03 12:10:12 -0400 (Wed, 03 Sep 2008) | 1 line
Changed paths:

M /jonas/trunk/jonas_doc/src/docbook/doc-en/clustering/principles/management.xml
M /jonas/trunk/jonas_doc/src/resources/images/clustering/clustersolution.svg
A /jonas/trunk/jonas_doc/src/resources/images/clustering/domainmngt.png
A /jonas/trunk/jonas_doc/src/resources/images/clustering/domainmngt.svg

clustering guide: continue
------------------------------------------------------------------------



其他的一些开发历史纪录

商业公司经常使用的系统
 Sales/Marketing: customer information, customer 

rating, customer purchase patters, customer needs: 
features and quality

 Accounting: Customer/system/software billing 
information and

 maintenance support level
 Maintenance support: Currently installed system, 

support level
 Field support: dispatching repair people, 

replacement parts
 Call center support: customer call/problem tracking
 Development field support: software related 

customer problem tracking, installed patch tracking
 Development: feature and development, testing, 

and field defect tracking, software change and 
software build tracking



数字考古简史

Time

1984 2000 2010

人是影响项目成功，以及变
化性最大的因素

- Sackman et al, 1968, 28:1
- Curtis, 1981, 23:1
- Boehm, 1981

缺乏数据，难以研究

“Until the many sources of 
variation among individuals have 
been compared in the same set of 
data, it will not be possible to 
determine precisely … the most 
important predictor of success”  
- Curtis, 1984

1950’s

数据积累

实证研究出现

“By using …source code change 
history and problem reports we 
quantify aspects of developer 
participation, ...” 
–Mockus, 2000
“Some fundamental questions can 
be answered only by considering 
the entire universe of publicly 
available source code and its 
history”

非技术时代
软件工程

海量数据

Internet时代:
Crowdsourcing

演示者
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粗糙历史
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数字考古学

理解人们如何生产软件，以提高效率和质量
–逐步增加精度和范围

范围 研究问题

个体 成熟度，生产效率

项目 技能，协作，学习

社区/组织 动力，创造力，持久

社会 真理，美，知识



研究方法的主要步骤

选择一个研究问题(软件开发中的一个现象) 
 Select a phenomenon for study

在一个小规模范围内，观察和验证此现象是如何被
记录在数字制品中的
 Observe and validate on a smaller scale how it projects onto digital artifacts

设计和验证投影(实际开发到数字制品)的模型
 Design and validate models of the projection

将投影模型应用到大量项目，重构现象及其影响
 Apply the suitable tomography method on the entire population to reconstruct the 

phenomenon and its impact

基于验证过的底层重构，构建更高层的软件开发概
念、模型和方法
 Build higher-level concepts of software development based on the validated lower-

level reconstructions



目前的一些研究

IBM Watson: 
A collaborative work environment for 

developers, architects and project 
managers

CMU: 
Socio-technical congruence

UBC: 
Coordination and requirements

Avaya:
Organizational change



目前的挑战

数据？big data
数据抓取，过滤，分析

观念的改变
人们仍然聚焦于技术因素

人的因素 (human factor)终究不可控?

如何度量？
动力，智力，环境，如何度量？



公共数据池

建立一个大样本的软件项目数据池，回答软
件工程，甚至是社会学、组织学中的经典问
题

•数据丰富： Internet上无数的开源项目

•数据开放：可以自由地采用自动脚本获取

物理服务器
• Mem/Proc.: R910(4U), 64GbRAM, 16-cores X7550
• DELL MD3200, 12*2TB SAS

逻辑数据层次
• Level-0：原始数据

• Level-1：为快速检索和导出，从Level-0中抽取的数据

• Level-2：以Level-1为基础，根据研究需要析取的数据

http://passion-lab.org

http://passion-lab.org/�


最难是观念的改变

Software science?



总结

构造软件的挑战仍然存在

软件工程的目标仍然是生产效率和质量

软件工程的研究对象呈现社会性/human 
factor
Social thinking forms a new basis for 

software engineering
Technical challenges remain, but must be 

solved with social context in mind

软件工程大数据提供了方法
Digital Archeology
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