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Content 

• An alarming discovery  

• Some basics: 

• Models & Levels of Testing 

• So where do you start, in a broken environment? 

• Unit Testing, & a word about Automation 

• Functional/Integration testing 

• User Acceptance Testing 

• Regression Testing 

• Test Metrics & Reporting 

• Testing in an Agile environment 

• It might end up with a Testing Center of Excellence…….The story so far…… 
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A testing funny 
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And just one more…… 
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The Testing Maturity Model integrated (TMMi) 

TMMi Levels CMMi Levels 

Level 5: Optimization, Defect Prevention & Quality Control Level 5: Optimization 

•Use process data for defect prevention 

• Quality Control 

• Test process optimization 

•2 key process areas 

Level 4: Management & Measurement Level 4: Measurement & Mgt 

• Establish an organizational review programme 

• Establish a test measurement programme 

• Software quality evaluation 

• 2 key process areas 

Level 3: Integration Level 3: Integration 

• Establish a software test organization 

• Integrate testing into the project lifecycle 

• Establish a test/technical training programme 

• Control & monitor testing 

• 14 key process areas (including 

Verification & Validation)  

Level 2: Phase Definition Level 2: Phase Definition 

• Develop testing & debugging tools 

• Initiate test planning process 

• Institutionalize basic techniques and methods 

• 7 process areas 

Level 1: Initial Level 1: Initial 

• 0 process areas 
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You can’t go lower than Level 1! 

My  client was here – but 

only just! 
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Testing 

 

“Testing is an investigation conducted 

to provide stakeholders with information 

about the quality of the product or 

service under test.”  

“You can have it good, fast, or cheap.      

  Choose any 2 of the three.” 
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Levels of testing (a sampling) 
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The traditional ‘V’ Model in software testing  

Plan coverage horizontally 
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A paper on Testing…… 

What’s up with Testing? 

Why do we test software? An innocuous sounding 

question but a loaded one nonetheless. The answer is 

however simple: To detect defects. If your testing does 

not detect any defects, one of 

2 things is true: i) you have created perfect software 

(highly unlikely) or ii) your tests are not good enough. 

So as we explore this topic more, it will become 

increasingly apparent that you have to measure the 

progress of your testing continuously, emphasizing the 

finding and resolving of defects.  

  

I get ahead of myself, however. Let’s start with when 

and how you test software -  whether you build it 

yourself, purchase it in its entirety from a 3rd party, or 

do both – purchase, and build some additional parts 

which you integrate with the purchased component. All 

well-engineered  

Software is at least Unit tested –that is, it is tested at its 

smallest reasonable granularity. These …….. 
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Let’s start with a Strategy….. 
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A Generic Testing Process flow – for new projects 
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A Testing Process flow – enhancement/Keep-The-Lights-On projects 
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Unit Test 

• Unit Test must be executed in the development environment.  

• Defects that slip through this Stage of testing will cost more in the next Stage of testing, both in 

detection and removal.  

• Unit Test Stage tests individual system components, programs or modules against documented detail 

functional & technical specifications and requirements.  

• While it utilizes all five Testing Techniques, it is the only Stage that has the detailed knowledge 

required to perform significant white box testing. 
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Unit Tests – a definition  

A cool quote from Roy Osherove1: 

 

A unit test should have the following properties:  

 
• It should be automated and repeatable.  

 

• It should be easy to implement.  

 

• It should be relevant tomorrow.  

 

• Anyone should be able to run it at the push of a button.  

 

• It should run quickly.  

 

• It should be consistent in its results (it always returns the same result if you don’t change 

      anything between runs).  

 

• It should have full control of the unit under test.  

 

• It should be fully isolated (runs independently of other tests).  

 

• When it fails, it should be easy to detect what was expected and determine how to pinpoint 

the problem.  

 
1  “The Art of Unit Testing” 
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Test Automation 

Capture/Playback 

The capture/playback approach means that tests are performed manually while the 

inputs and outputs are captured in the background. During subsequent automated 

playback, the script repeats the same sequence of actions to apply the inputs and 

compare the actual responses to the captured results; differences are reported as errors. 

Capture/playback is available from almost all automated test tools, although it may be 

Implemented differently. 

Mike Cohn’s Test Automation Pyramid:  
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Functional Testing  

• Verifies proper configuration, implementation & execution of all the components of a specific application 

or system against all documented stories/requirements (business, system, software, hardware).  

• Executes in a  SIT environment, mirroring as closely as possible, the production environment  

• Validates that the system functionality, standards compliance and stability meet the business need and any 

other system it interfaces with.  

• Also to verify that the system is structurally sound and can perform the intended tasks.  

• Ensures that the technology has been used properly and the system can be deployed as planned. 
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End To End/Integration Test 

• Tests the integration of two or more applications or systems into an integrated software product platform. 

•  Executes in a SIT environment & focuses on the end-to-end aspects of the integrated platform verifying 

that all interfaces, API’s or data exchange points are functioning as designed.  

• May also include additional test cases for performance and standards compliance. 
        “Integration testing is testing a unit of work without having full control over all of it and using one or more of its real dependencies, such     

          as time, network, database, threads, random number generators, and so on. “ 
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User Acceptance Testing  

Purpose of User Acceptance Test  • To validate User visible function for the integrated platform  

Entry Criteria  • Successful completion of the Integration Tests 
• The test environment has been defined and built per the User Acceptance Test Detailed Test Plan  
• The User Acceptance Test Detailed Test Plan is documented and approved, including Test Scenarios, Cases and Scripts  
• Test Data required to support Detailed Test Plan is built, acquired or documented in Test Cases  
• Business, Functional & Technical Requirements (Business, Software, System) and specifications are approved  
• Defect Reporting and tracking system is implemented and leveraged  

Major Testing Activities  • Execute all Test Cases and Scripts in the User Acceptance Test Detailed Test Plan  
• Update Test Cases and Scripts executed with actual results  
• Issue Defects for all problems, issues or limitations found  
• Re-test Defects that have had fixes applied  

Performing Role Feature or Function  • Users 
• Business Analysts 

Exit Criteria  • All Test Cases and Scripts have been successfully executed, documented and maintained  
• All Test Cases executed and successfully passed – or – The documented Issues, Defects, untested functionality or limitations 
that exist are approved by Product Management and Business Partner Teams as acceptable for continuation to next Stage  
• All fixes have been re-tested  

• Tests all functionality from an end user’s perspective, including any administrative functions needed to 

manage the system  
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Regression Testing 

• A test performed at the Regression Test Stage validates that previously tested functionality still performs as expected when new or 

changed functionality is introduced into the system under test. It takes place in test environments SIT/UAT environments). This test type 

is a good candidate for automation efforts.  

  

• Regression Test executes the entire system in a test environment created to resemble as closely as possible the production environment to 

verify previous functionality still performs with changes applied to the software product. The intent of Regression Testing is to ensure that 

all functional features of the software product work before and after modifications to code, configuration or environment. Once the tested 

system has met the exit criteria for Regression Testing, the code is promoted to the next Stage for the User Acceptance Test.  

  

• Building a Regression Test Bed is an incremental, iterative process that incorporates manual test case development, automated test cases 

development and repeated validation. A systematic approach to building a regression test bed is depicted below. It is recommended that 

static data be used throughout all Regression runs for the purpose of before and after compares. However it is understood that some 

applications/systems are unable to do so, due to data volume and the inability to refresh extremely large amounts of data. 

  

Purpose of User 
Acceptance Test  

• To validate User visible function for the integrated platform  

Entry Criteria  • Successful completion of theIntegration Tests 

• Defect Reporting and tracking system is implemented and leveraged  

Major Testing Activities  • Execute all Test Cases and Scripts in the User Acceptance Test Detailed Test Plan  

• Issue Defects for all problems, issues or limitations found  

• Re-test Defects that have had fixes applied  

Performing Role Feature 
or Function  

• Users 

• Business Analysts 

Exit Criteria  • All Test Cases and Scripts have been successfully executed, documented and maintained  

• All fixes have been re-tested  
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Measuring Testing Progress (1) 
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Measuring Testing Progress (2) 
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xxx business Requirements to Functional Requirements - Traceability Matrix 

BRD FRD Test Cases - SIT 

 Section Business Requirements Section Topic Sub-sections Test Case(s) Name  
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C 

6.1   
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and 
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6.1.1 

6.1.2  

- 

Requireme

nt #2 

Behind most of the 

....are rules that 

establish the criteria 

for determining  

 

  

 

6.1 ….. Rules 6.1.2 Verify that…. Rules 

….. 

6.1.3.1.1 

 

The rules ....are: 

 

6.1.3.1.1  …. Verify that….. 

 

 

6.1.3.1.2 

 

The rules to be 

configured for this 

model are: 

6.1.3.1.2 Verify that ….. 

Verify that …. 

 

A Traceability Matrix 
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Test Driven Development (TDD) in an Agile environment 

Do you think that this should also work in a Waterfall environment? 
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Manually test stories in 

current sprint Typical 2 week sprint 

                           new 

UAT testers test  ^ overall functionality before release 

Sprint Planning 

Backlog refinement 

Estimate stories & create 

tasks in TFS 

Team works on tasks of 

highest prioritized story 

Testers create test cases 

and automate UI scripts 

Product backlog 

Developers 

Refine the backlog and 

release plan 

Create tasks for defects 

found within the sprint 

Automated builds and 

automated unit test runs 

with each build 

Run automated regression 

tests –  

Integration & User 

Acceptance levels 

Create tasks for defects 

found within the sprint 

Create bug records for 

defects found in 

production and add to 

product backlog 

Test Driven Development (TDD) in practice 
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Continuous acceptance testing 
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Measuring Testing Progress (3) – from an Agile project via TFS 
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A TCOE can significantly reduce your Cost of Quality 

  

• As investment in Testing & Prevention techniques increase, cost of quality decreases  
 

• If you targeted Level 3 (TCOE established; testing well integrated into SDLC; good testing training 
program; test standards controlled and monitored), a 20% reduction in costs should be realized   

Acknowledgement & apology to Herb Krasner, U of Texas 

~ 20% 

Steeply declining total costs 
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A sample CoE Maturity Roadmap 

• Ad-hoc testing 

• Manual effort 

• Project-by-project 

management 

• Some asset sharing 

• Basic knowledge 

management 

• Metrics & 

Dashboards - initial 

• STLC integrated with 

SDLC 
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Dashboards - revised 
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• Profitable 

improvements 

Optimizing 

Measured 

Defined 

Managed 

Initial 

6 months 6 - 9 months 9 - 12 months 

We are here now 

Functional (manual) 
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6 – 12 months 12 - 18 months 18 - 24 months 
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A sample TCoE – “To-Be” Operating Model 
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Some references, terms (1) 

 

 

“The Art of Unit Testing, Second Edition: with examples in C#“ by Roy Osherove 

 

http://www.tmmi.org/    - The TMMi Foundation 

 

“User Stories Applied – for Agile software development” by Mike Cohn 

 

“Perfect Software: And other illusions about testing” by Gerald Weinberg 

 

“The Art of Software Testing” by Glenford Myers 
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Some references, terms (2) 

Glossary of Testing Types: 

 
• (user) acceptance testing  

• alpha testing  

• beta testing  

• black-box testing  

• component /unit testing  

• dress rehearsal testing 

• dynamic testing  

• exhaustive testing  

• exploratory testing  

• functional testing  

• inspection 

• (system) integration testing  

• load testing 

• non-functional testing  

• performance testing 

• regression testing  

• security testing 

• smoke test  

• stress (volume) testing 

• test automation  

• Usability testing 

• use case testing  

• walkthrough 

• white-box testing  
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Questions? 
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