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Testing: Early, Often, and Automated?/

» Defect destroy the
— Customers need to trust the software.
— Managers need to) trust reports of Progress. g4 =
— Programmers need to)trust each ether.

— Without trust

= Defending) oneselii because someone else may;.
e mistaken

» Dilemma in software development

— Most defects ends up costing
to prevent them

Testing: Early, Often, and Automated?/s

(Defect Cost Increase)
— Tihe sooner a defect is found, the cheaper it is to) fix.
— Catchithe defect the minute! it isicreated = cost to)fix
itiistminimal

Cost of
fixing a
defect

Developing
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Testing: Early, Often, and Automated3/s

» |_ate testing (lLong feedback loop)
— Expensive
— [Viany. residual defects

Defects

» Freguent testing (Short feedback loop)

Testing: Early, Often, and Automated+/

» DCI > Freguent Testing

— Tests must be

* Automated test breaks the stress cycle
— One mustwrite one's, ewn| tests
o' SOMEBNE ElSE
o [heisame peoplerwhoe make mistakes have torwiritethe tests

— Bring stress andiload testing (i important) into
development cycle
» Run them continuously and automatically

» What happens if these tests find defects after development is
complete?




Testing: Early, Often, and Automated>/s

» Automated test breaks the stress cycle

Stress Stress cycle
Stress \
Manual \

Mistakes Testing Testing Mistakes

Stress Automatic
w Testing

; Testing
Influence diagram
A B

A B Mistakes

Testing: Early, Often, and Automated®/s

» DCI >
— Tlests are written implementation, ox

— Tlests are written implementation
= Called Tiest-Driveni Development
(Used toibe called test=first programming)
s XP encourages DD
— Software testing|is

* Tlesting and implementation are two different expressions of
the same problem.

« |f'they match = likely to be correct.
» Testing Early, Often and Automated

— The open source project has more than
unit tests




TDD: Goal/19

that works
— When finished, no long bug traill
— A chance to think of aibetter thing.
— [Let’s your teammates count eniyeu, andyou on them,
— Impreves;the livesiof the Users of your seftware.

— [Feels goed to writerit:

* Test-driven development is tham writing| tests
after the code seems to be working.

TDD: The Rules?1®

* Two simple rules
— Wiite new! code only: if an automated| test has failed
— Eliminate duplication

o [he DD mantra

: Wirite a failed test (possibly doesn't
compile)

: Make the test pass quickly (and
dirtily)

: Eliminate duplication (dirty
codes and tests)




TDD: The Rhythm of TDD319

- TDD Rhythm

Do it as quickly as possible

Takes time, but {v \
keeps green
Y’

TDD: The Fibonacci Number Example#/1®

* Fibonacciinumber f is defined as:
0 if n=0
f. = 1 if n=1
Joo + S if nz2

* The seguence Is:
0,1,1,2, 3,95, 8, 13, 21, 34, 55, ...




TDD: The Fibonacci Number Example®/1®

public void testFibonacci() {

asserntEquals(0; fib(0));

int fib(int ) {

return: 0; / \

w“s
[ 0 if n=0
Jn = 1 lf n=1
1<f;z—l + foo if nx2

TDD: The Fibonacci Number Example®/1®

public void testFibonacci() {
assentEquals(0, fib(0));
assertEquals(d, fib(1)); functionality
)

int fib(int n) {

if (n' == 0) return O;
return 1;
o
14}(;171 +f;172




TDD: The Fibonacci Number Example/1®

(test case)
public void testFibonacei() {
int cases] [ 1=40,00, 11,10 code
o (Inth=0; i< cases:length; i#+)
asserntEquals(casesiil[1]; fib(cases]il[0]));

()
j 0 if n=0

= 1 if n=1
fnfl + 4}(1172 lf n2 %

TDD: The Fibonacci Number Example#/1®

Define new
functionality

publicivoeid testEibonacci() {
int.cases| | I=H0;05{15 41, 5
o (Inth=0; I < cases.lengths i++)
assertEquals(casesiil[11,
fib(cases|il[01));




TDD: The Fibonacci Number Example®1®

Define new
functionality

publicivoiditestEibonacci(){

inticases| {[ [=H0,0},{1,},{2, 15, i
for (Int i=0; 1 < cases.lengthy i++)
assertEquals(casesiil[1]; fib(cases]il[0]));

()
j 0 if n=0

Jn = 1 if n=1
1<f;z—l + foo if nx2

TDD: The Fibonacci Number Example 019

int fib(intn){
ifi (n == 0)ireturnn O;
ifi (n <= 2)iretunn 1;
return; 2;




. The Fibonacci Number Example!'/19

int fib(int n) {

ifi (n == 0)iretunn O;

ifi(n <= 2)iretunn 1;

return fib(n=1)*fib(n-2);
y

TDD: TDD Patterns'2/19

Test

Iselated Test
Test List
Test First
Assert First
Test Data
Evident Data
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TDD: TDD Patterns?3/19

— Test (verb): to evaluate (e.g. poking buttons and look at
answers on the screen)

— Test (noun): a procedure leading to acceptance. ox
rejection

isinot the same as having tests
— Automated!test breaks the

Stress Stress \
/ s Testing
Mistakes i @

Mistakes

TDD: TDD Patterns'4/19

— Long running, overnight, GUI-based tests (Kent Beck)
s Good days; bad days
' A huge stack of paper didnftimeania huge list of problem

— Makeithe tests so fast to run them often
s Catch errors; before sees them

— Seeking test at than the whoele AU

— Jlests should berableito ignore one another:

completely (isolated test)

» Tests are ~ a subset of tests can be run
to break problems intollittle orthogonal dimensions
- to
» Encourage solutions out of many highly cohesive, loosely
coupled objects.




TDD: TDD Patterns5/19

- A and a

— Wirite a list ofi all tests yourknow: yourhave to)write
= Donrtiimplement them all (leng way: from! green bar)

s Never more than away bar
— What we putionithellist isiwhat we want to implement
— TThe implementation will imply: new: tests

 Write the new: tests down onthe!list

 Write refactoring needs on the list

* For larger refactorings move them to “later” list

TDD: TDD Patterns6/19

— Write the test before the code to be tested

— Wirite asserts inlal test case before other test codes

TestCompleteTransaction() { TestCompleteTransaction() {
Server writer = Server( “abc”);
assertTrue(reader.isClosed()); Socket reader = Socket(“localhost™);
assertEquals(“abc”, reply.contents); Buffer reply = reader.contents();
} assertTrue(reader.isClosed());
assertEquals(“abc”, reply.contents);
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TDD: TDD Patterns'7/19

— Use data that makes tests easy to read and follow.

— If the system has multiple inputs then tests should
reflect multiple inputs

— Never use: the same constant tormean more: than ene
things

s Tlest 2+2 isibad > test 2/ + 3/is better (order of argument)
— Realistic data is useful when

» Testing real-time system using trace of external events
gathered from the actual execution

» Matching the output of the current system with the output of a
previous one

» Refactoring a simulation and expect precisely the same
answers

TDD: TDD Patterns8/19

— How: to represent the intent of the data?

* [nclude and results in the test, and try to
make their apparnent

Bank bank = new Bank();

bank.addRate(”USD”, ”GBP”, 2);
bank.Comission(0.015);

Money result = bank.convert(new Note(100, ”USD”, ”’GBP”);
assertEqual(new Note(100 /2 * (1 — 0.015), “GBP”), result); |

— An exception to “no magic numbers” Excepted

: » For small scopes
"? » Use symbolic constants if it's already there




TDD: Bottom Line!9/19

» What do | dowhen a defect is reported?
— Write a that expeses the defect
s \When the test passes, you know!the defect is fixed!
— [hisisia
s Perhaps the defect could have been prevented by being

more aggressive about testing everything that could
reasenably break:

» When you need to add to the
system, write the tests first.

* |f you find yourself using
write a test case instead.

References

Kent Beck, Test-Driven Development, By Example, Addison-Wesley.
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2nd| Edition, Addison-VWesley.
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TDD: exercise
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