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从百度搜索谈起

输入Javascript，结果会怎样？



两次搜索结果不一样，哪次对的？

第
1
次

第
2
次

21,400,000 7,870,000
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再看图片搜索
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关联性推荐合理吗？
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Google的结果
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从搜索得到什么启示？

测试结果是否正确，有时并不容易判断
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这就是著名的Test Oracle(测试预言)

A mechanism for determining whether 
a test has passed or failed. The use of 
oracles involves comparing the 
outputs of the system under test, for a 
given test-case input, to the outputs 
that the oracle determines that product 
should have
来源：https://en.wikipedia.org/wiki/Oracle_(software_testing) 
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各种各样的Test Oracle
 Specifications and documentation
 Other / competing products
 Heuristic oracle that provides approximate results or exact 

results for a set of a few test inputs
 Statistical oracle that uses statistical characteristics
 Consistency oracle that compares the results of one test 

execution to another for similarity
 Model-based oracle that uses the same model to generate 

and verify system behavior
 Human oracle

来源：https://en.wikipedia.org/wiki/Oracle_(software_testing) 
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演示者
演示文稿备注
Common oracles include:
specifications and documentation[7][8]
other products (for instance, an oracle for a software program might be a second program that uses a different algorithm to evaluate the same mathematical expression as the product under test)
a heuristic oracle that provides approximate results or exact results for a set of a few test inputs[9]
a statistical oracle that uses statistical characteristics[10]
a consistency oracle that compares the results of one test execution to another for similarity[11]
a model-based oracle that uses the same model to generate and verify system behavior[12]
a human oracle (i.e. the correctness of the system under test is determined by manual analysis)[6]


https://en.wikipedia.org/wiki/Oracle_(software_testing


现实世界和数字世界总是有距离的

Always remember that there is no substitute 
for a real-world test that simulates the actual 

behavior of your production systems

10



Test Oracle 常常是启发式的

 用户期望（User’s Expectations）

 产品愿景（Vision）

 竞品（Competing Products）

 常识（Common sense）

 一致的（Consistent）

 统计数据（Statistical data）

 ……

需求文档、法规（Spec or Statutes）

11



Test Oracle越来越受到关注
互联网／大数据的时代正在到来

http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6963470

衍生，245

隐式，76
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测试输入空间也在不断增长

System
Under
Test

Test 
oracle

Environments (Cloud)

Constraints

Data

Operations

Preconditions

Volume
Velocity
Various

Internet 
users



输入空间会有多大呢？

参数 最小 最大

这仅
仅是
环境
设置，
还不
包括
操作
序列、
测试
数据
等28亿 57万亿

如果用两两组合，组合数会大减，

但测试覆盖率可能会降到65%
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过去，我们认为软件测试是

对软件产品进行检验（Check）
以确定产品是否和设计一致、是否满足用户的需求

在互联网／大数据的时代

今天我们应重新思考：什么是软件测试？



过去用公式来定义软件测试

Test ＝ Verification ＋ Validation （V&V）

Verify ＝ Review ＋ Analysis ＋ Test

But
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今天用一新公式重新定义软件测试

检测 ＋ 试验

测试 ＝ 检测已知的 ＋ 试验未知的

Test Check Experiment

测试 ＝

演示者
演示文稿备注
测试有不同理解，今天把“测试”这个词拆成“测”和“试”，测试可以看做：已知检测 加上 未知试验。当我们拿到一个测试对象时，了解已知部分，功能要求，验收标准



检测已知的：明确的I/O

System
Under
Test

 Clear Specifications 
 Competing products
 Consistency oracle 
 Deterministic Model

Test oracleData

Operations

Preconditions

已知的、明确的I/O 自动化测试

Fixed Constraints
／Environments
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未知的试验：工具

System
Under
Test

Statistical 
oracle 
Exception

只能是随机／变
异／模糊数据

Non-deterministic 
Model

Fixed Constraints
／Environments
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 Heuristic Oracle
 Human oracle 

未知的试验：Human

System
Under
Test

Ask questions

Answers

最好的测试方式是探索式测试
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未知的试验：人工智能(AI)

System
Under
Test

Machine Learning

Data Mining
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检测＋试验

测试＝检测已知的＋试验未知的

Test Check Experiment

测试＝

自动化测试 探索式测试测试＝ ＋
基于确定性模型的、脚本的 基于搜索的、启发式的AI测试

（随机／变异的工具测试）



Iteration N （In）
Continuous Testing

Manual testing on new features @In Regression
testing (I1 ~ In-1)

by TA

Acceptance Testing

Developing TA scripts for existed
features @In-1

Iteration N+1 （In+1）

Continuous Testing Acceptance Testing

Manual testing on new features
@In+1Developing TA scripts for existed

features @In

Regression testing
(I1 ~ In) by TA
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演示者
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Charter：章程、契约
Conjecturing：推测、猜想
Manipulating: 有技巧的操作
Elaborate：合成，详细描述
Abandonment：抛弃
Backtracking：回溯




Thank you

Q & A
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