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SOFTWARE TESTING

CSIS0403 Implementation, Testing and Maintenance of Software Systems 2006-2007. Fundamentally: it is ... Tests are developed in an ad-hoc way after coding. 
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SOFTWARE TESTING Slides labeled “0297” contain material covered in “Intro to SE”. They are here for completeness, but will not be discussed in detail in class.



What is software testing? Fundamentally: it is the process of comparing what is



with



what ought to be



Many different views about the scope of the term software testing. Therefore, many different definitions. Different individuals and different organizations also have different views about the purpose of software testing
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What is the purpose of testing?



Increasing maturity



The different views of the purpose were captured in the 5 “Phases in a Tester’s Mental Life” (Beizer) Phase 0



The only purpose of testing is to support debugging. It is done informally while debugging.



Phase 1



The purpose of testing is to show that software works.



Phase 2



The purpose of testing is to show that software doesn’t work.



Phase 3 Phase 4



The purpose of testing is not to show anything, but to reduce the perceived risk of the system not working to an acceptable level . Testing is not an single activity. It is a discipline that results in low-risk software without much actual “testing” effort.
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Increasing maturity



Consequences of the different views (1) Phase 0



Testing is chaotic. Tests are developed in an ad-hoc way after coding. Defects are “stumbled upon”



Phase 1



Tendency is to choose test cases that won’t fail.



What is the minimum number of test cases it takes to prove a system is incorrect?



What is the minimum number of test cases it takes to prove a system is correct?



Could even argue that the more tests you perform, the less likely you are to achieve the Phase 1 goal. So, is less testing better than more testing? How about the more subtle tendency to test gently?



CSIS0403 Implementation, Testing and Maintenance of Software Systems



2006-2007



The quote



Testing can only show the presence of faults, never their absence Dijkstra
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Increasing maturity



Consequences of the different views (2) Tendency is to assume defects are present and to select test cases most likely to reveal them.



Phase 2



Tester’s goal is to break the software – this leads to good test cases. But notice that there is no indication of when to stop. How much testing is sufficient?



Phase 3



Here we focus on the quality of the software in terms of its defects. We evaluate the negative impact of shipping the system in its current state.



Each passed test doesn’t improve the software, but increases our confidence in the product. We stop testing and release when our level of confidence is sufficiently high. But, be aware: Average “finished” software still contains many faults. 30 – 85 per KLOC. Even extensively tested software contains 0.5 – 3 faults per KLOC CSIS0403 Implementation, Testing and Maintenance of Software Systems
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Increasing maturity



Consequences of the different views (2)



Phase 4



This expands the concept of testing to include, for example: - making software more testable; - incorporating static techniques such as reviews and inspections at all points during development - constructing software that, itself, can detect deviations from required behaviour.



The ideas on these slides inspired the 5-level Testing Maturity Model we’ll see later.
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What software ought to be We noted that testing is the process of comparing what is with what ought to be.



Software ought to be:



Fit for purpose



==



good enough for its intended use



This is what we mean by Software Quality. Testing is part of Software Quality Assurance.
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Some definitions of Quality “Fitness for use” “The totality of features and characteristics of a product that bear on its ability to satisfy a given need” “Conformance with requirements” “The total composite product and service characteristics of marketing, engineering, manufacturing and maintenance through which the product and service in use will meet expectations of the customer”



Notice that none of these definitions state “conformance to specification”. It isn’t sufficient to test software against its specification. Quality software must match the needs of the stakeholders. CSIS0403 Implementation, Testing and Maintenance of Software Systems
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Specifications and Requirements So, software should meet its specifications… and …should satisfy the stakeholders’ true requirements



May be in conflict. The specification may not reflect these true needs!



These aspects of testing are known as Verification and Validation (V&V)
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Verification and Validation



verification:



validation:



the process of determining whether or the products of a given phase of development fulfill the requirements established at the start of the phase



the process of evaluating software to determine whether it complies with the software requirements and/or fulfills expectations
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Verification and Validation (cont.) verification: “are we building the product right?” Verification activities are in-process activities performed concurrently with software development. Includes inspections and reviews.



validation: “did we build the right product?” Validation activities are performed after software has been developed. Usually execution-based.
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Two complementary approaches (0297) Inspections and reviews Static technique. Can be used to check any readable representation and, therefore, at any time during development. Cannot demonstrate that software satisfies true requirements. Cannot check emergent properties.



Execution-based testing Dynamic technique. Running an implementation with test data – needs executable software.
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Alternative definitions Often, the term software testing is used to mean execution-based testing. E.g.: The process of operating a system or component under specified conditions, observing or recording the results, and making an evaluation of some aspect of the system or component. IEEE The process of exercising a software component using a selected set of test cases with the intent of revealing defects. Myers



We’ll also use the term in this way for convenience. But remember that there is also much broader meaning. E.g.: A concurrent lifecycle process of engineering, using, and maintaining testware in order to measure and improve the quality of the software being tested. Craig and Jaskiel



During the course the meaning should be clear from the context. CSIS0403 Implementation, Testing and Maintenance of Software Systems
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(execution-based!)



Goals of Software Testing The major goal is to discover faults (defects) in the software. As we saw in “Phase 3” a further goal is to build confidence that the software is fit for purpose. The level of confidence required, and hence resources allocated to testing, will vary depending on the particular application. We’ll see this is important when deciding when to stop testing.
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The Testing Process (0297)



oracle expected output



subset of input



Input domain



input



Test strategy



Compare



subset of input



P is the item under test, e.g. some programme



test results



actual output



P
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Constraint-Based Software Testing 

Programming techniques in the automation of program verification. In 2000, ... leads to solve a constraint system that characterizes a path through a particular.
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Testing, Testing, Testing 

We have always done a lot of testing at RotorWay. ... zen. Because of RotorWay's decision the Scorpion is a much improved craft today over what it was 5 years ...
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Annex F Software reliability prediction tools prior to testing 

development process used and the quality and reliability of the resulting code as shown in Figure F.l. The .... Estimated recovery time (MTTR) (historical).
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Constraint-Based Techniques for Software Testing - Nikolai Kosmatov 

sometimes very tricky methods. The intelligence of ..... turn, the operation swap is called regularly to move the active process into waiting and, if there are some ...
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Guide to Advanced Software Testing - Anne Mette Jonassen Hass.pdf 

I suggest you download the poster and use it and the book together: the ... According to the Collins Pocket English Diction- ...... what is contained in a compilable file, a subroutine, a class, or â€¦ the pos- ...... 11. What is the most interesting
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Guide to Advanced Software Testing - Bharath Institute of Higher 

If we compare the testing education with getting a driver's license and driving a car, then the ..... Testing is a necessary process in the development project, and testing is ...... Read to obtain other valuables (e.g., credit card numbers or sensit
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Software 

1. PREFACE. 3. 1.1. Version 1.0- 1992. 3. 1.2. Version 2.0- 1998. 3. 1.3. Purchase of Philips I2C-bus components. 3. 2. THE I2C-BUS BENEFITS DESIGNERS.
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Compression testing 

The classic method is a differential pressure test, also known as a leakdown. It is .... classic tool and traditional guidelines work fine for an owner who wishes to.
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STRUCTURAL TESTING 

complex wing testing project, a great deal can be accomplished with very ... (French Cricket) and 3(b) the compos- ite (wood?) solution. Wings of this kind should ...
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Pressure Testing 

Connect a pressure gauge to each inspection hole. ... CAUTION: Connect the pressure gauge securely; ... Line Pressure/Clutch Pressure Measurement. 1.
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A Model-based testing approach combining passive testing and 

vironment where tools, workflow engines or frameworks can be installed. More and more ... Inputs of a system can only interact with outputs pro- vided by the system .... saler with WholeSalerReq to buy each book one by one. For one ...... ference on 
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Black-Box Testing Boundary Value Analysis and Domain Testing 

12. CSIS0403 Implementation, Testing and Maintenance of Software Systems 2006-2007. Generating the domain test suite. Say that to pass a course, a student ...
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Non-Destructive Testing 

longitudinal or circular magnetization into the ferrous part to be tested. Metal filings ... It is good for fiberglas, metals, cast iron, etc., and the complete kit can be ...
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differential compression testing 

the propeller to prevent the engine from turning when air pressure is applied through the differential compression device to the combustion chamber. CAUTION.
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Testing Normality - idei 

tests based on Hermite polynomials underreject a little bit the null ...... van der Klaauw, B. and R.H. Koning (2001), â€œTesting the Normality Assumption in the.










 


[image: alt]





Non-Destructive Testing - Size 

and to save yourself a buck, always wash all parts and take them in when the ... the application of a spray on the parts to be tested, also some is applied to a bar ...
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ATC Software 

http://www.beluxvacc.org/index.php?section=controller&page=sector ebbu_pof.zip. ... By default, the aircraft select key is "+ num. pad"; the default ...
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Unit Testing Explained Changes Unit Testing Tests Testing Style But I 

Synergy between Tests and. Refactorings. â€¢ Tests can cover places where you have to manually change the code. + Changing 3 by 33, nil but NewObject new.
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Software Manual 

Book Folders and Book Lists. ...... contact's phone number or email address, and then press the Insert soft key or the Action button. 10. Enter a subject. 11.
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Penetration Testing ... - slidex.tips 

Presents a nice clean, easy to view web interface that will ... Users access a web page of an NTOP server to get .... http://www.safety-lab.com/en/download.htm.
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USB 2.0 Compliance Testing 

Advanced Debug and Testing with the 9000 series Oscilloscope ... Data from device to PC is called. Upstream. USB Cable. + Shield. D+. VBUS. D-. Ground ...
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Testing a Vibration 

Nov 24, 2011 - Order Now. So for some fun, we thought we would test one of our vibration motors with a "donated" iPhone and the Vibration app!
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Structural Flight Testing 

Maneuvering load factors are arbitrary for different classes of airplanes. 3.8 "G's" are usually sufficient to demonstrate structural integrity of airplanes which are.
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Testing Loudspeakers - audioXpress 

Polar response. â€¢ Step response ... response in the section on polar response. Extensive testing has ..... off-axis, one grille frame edge moves closer to the mike ...
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