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http://github.com/kroniak

Flurl iIs a modern, fluent, asynchronous, testable,
portable, buzzword-laden URL builder and HTTP
client library for .NET.

Code It Test It
// Flurl will use 1 HttpClient instance per host // fake & record all http calls in the test subject
var person = await "https://api.com" using (var httpTest = new HttpTest()) {
.AppendPathSegment ("person") // arrange
.SetQueryParams(new { a =1, b = 2 }) httpTest.RespondWith(200, "O0K");
.WithOAuthBearerToken("my_ oauth_token") // act
.PostJsonAsync(new await sut.CreatePersonAsync();
{ // assert
first_name = "Claire", httpTest.ShouldHaveCalled("https://api.com/x")
last_name = "Underwood" .WithVerb(HttpMethod.Post)
}) .WithContentType("application/json");

.Receivelson<Person>(): }



Flurl iIs a modern, fluent, asynchronous, testable,

portable, buzzword-laden URL builder and HTTP
client library for .NET.
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ECWID CLIENT LIBRARY

var result =
awalt new EcwidClient()

.Configure(someid, "somekey")
.Orders

.PaymentStatuses("PAID")

.PaymentStatuses("REFUNDED")

.FulfillmentStatuses("DELIVERED")

.CreatedFrom(DateTime.Today)

.Updated('"2016-05-01",'"2016-05-02"")

.Customer("test@test.ts")

.Keywords('"cool phone")

.TotalFrom(166.606)

.PaymentMethod('"PayPal™)

Limit{16)

.0ffset(10)

.GetAsync();
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BMAbl TECTUMPOBAHMA
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ORACLE

> 40 000 tests > 5 hour testing
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Tesla Model Autopilot
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RAK MPOTECTUPOBATD TECTDbI

" code-review KO/1a TeCTOB
" code-coverage

= test after each build

" BHELLUHWW ayamT

" DAHAOMHbIVM HADOP AaHHbIX
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” MyTauuoOHHOE TeCTUpOoBaHUe - 3TO NpeaAHaMepeHHoe
BHeceHue B Ko cneuunasibHbIX U3SMEHEeHUU - MYTaLLlUU C
LLeJ1bl0 NPOBEPKU NporpaMMHoOro obecnevyeHusa ”




" MyTaluMOHHOEe TeCTUpOoBaHUeE - 3TO NpeAHaMepeHHoe
BHeceHue B Ko cneunasibHbIX U3SMEHEeHUU - MYyTaLlUU C
LLeJ1bl0 NPOBEPKU NporpaMMHoOro obecnevyeHusa ”




" MyTaluMOHHOEe TeCTUpOoBaHUeE - 3TO NpeAHaMepeHHoe
BHeceHue B Ko cneunasibHbIX U3SMEHEeHUU - MYTaLUU C
LLeJ1bl0 NPOBEPKU NporpaMMHoOro obecnevyeHusa ”




” MyTauUOHHbIW aHa/IU3 - 3TO MeponpusaTue aAns
BblYUCJ/IEHUA U3MEHEeHUUN Koaa U pePaKTOPUHT
Koaa AN MMHUMMU3ALUU PUCKOB "
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" MDD (major depressive disorder) - ocHoBHOe
AenpeccuBHoe pacCTPpoOMCTBO JIMYHOCTU "

— Mental and behavioral disorders (

:OO_

-99 & 290-319)
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public static bool Method(bool a, bool b)
¢
if (a && b)
return true;
else
return false;



public static bool Method(bool a, bool b)
£
if (a && b)
return true;
else

return false;
} :TheOIy]

‘InlineData(false, false)]
pbublic void Method_Data_ReturnFalse(bool a, bool b)

d

// Act
var result = SampleClass.Method(a, b);

// Assent
Assert.False(result);



public static bool Method(bool a, bool b)
£
if (a && b)
return true;
else

return false;
} :TheOIy]

‘InlineData(false, false)]
pbublic void Method_Data_ReturnFalse(bool a, bool b)

d

// Act
var result = SampleClass.Method(a, b);

// Assent
Assert.False(result);



public static bool Method(bool a, bool b)
£
if (a && b) (a || b)
return true;
else

return false;
} :TheOIy]

‘InlineData(false, false)]
pbublic void Method_Data_ReturnFalse(bool a, bool b)

d

// Act
var result = SampleClass.Method(a, b);

// Assent
Assert.False(result);



public static bool Method(bool a, bool b)

¢
if (a & b) (a || b)
return true;

else [Theory]
return false; [InlineData(false, false)]

} Cintincntconos, o)

public void Method_Data_ReturnFalse(bool a, bool b)
¢

// Act
var result = SampleClass.Method(a, b);

// Assent
Assert.False(result);

65
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bool ExceptionMethod (bool con) {



bool ExceptionMethod (bool con) {
if (!con)
throw new ArgumentException ("USER_DB is not path pattern user_adminXXXX",
nameof (con));



bool ExceptionMethod (bool con) {

return true;



string LibraryMethod (bool con) ¢



string LibraryMethod (bool con) ¢
try {

if (ExceptionMethod (con))
return "Successfully";



string LibraryMethod (bool con) ¢

catch (ArgumentException e) ¢

throw new Exception ("Something happened", e);



string LibraryMethod (bool con) ¢

return string.Empty;



[ Theory ]

[InlineData (false)]
public void LibraryMethod_NegativeData_ThrowException (bool val) {



public void LibraryMethod_NegativeData_ThrowException (bool val) {

var ex = Assert.Throws<Exception> (() => SampleClass.LibraryMethod (val));



public void LibraryMethod_NegativeData_ThrowException (bool val) {

Assert.Equal ("Something happened", ex.Message);



[ Theory]
[InlineData (false)]
public void LibraryMethod_NegativeData_ThrowException (bool val) {

var ex = Assert.Throws<Exception> (() => SampleClass.LibraryMethod (val));

Assert.Equal ("Something happened", ex.Message);

4TO 320b1U?



bool ExceptionMethod (bool con) {
if (!con)
throw new ArgumentException ("USER_DB is not path pattern user_adminXXXX",
nameof (con));

return true;



"USER_DB 1s not path pattern user_adminXXXX"

“USER_DB...” e



string LibraryMethod (bool con) ¢
try {

if (ExceptionMethod (con))
return "Successfully";

3 catch (ArgumentException e) §

throw new Exception ("Something happened", e);

3

return string.Empty;



throw new Exception ("Something happened", ¢e);



[ Theory]
[InlineData (false)]
public void LibraryMethod_NegativeData_ThrowException (bool val) {

var ex = Assert.Throws<Exception> (() => SampleClass.LibraryMethod (val));

Assert.Equal ("Something happened", ex.Message);



[ Theory ]

[InlineData (false)]
public void LibraryMethod_NegativeData_ThrowException (bool val) {

Assert.Equal ("USER_DB 1s not path pattern user_adminXXXX (Parameter 'con')",
ex.InnerException?.Message);
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NMPAMEP 1

public string Encode (string s) ¢



NMPAMEP 1

public string Encode (string s) ¢
if (string.IsNullOrWhiteSpace (s)) return s;



NMPAMEP 1

public string Encode (string s) ¢

if (s.Length > MAX_URL_LENGTH) ¢{

// ... othen actions with 4
return s;

3

return s;



NMPAMEP 1

public string Encode (string s) ¢

if (s.Length > MAX_URL_LENGTH) ¢{
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NMPAMEP 1

public string Encode (string s) ¢

if (s.Length >= MAX_URL_LENGTH) ¢{
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NMPUMEP 2

public int Limit (int limit) ¢
if (1limit < ©)
throw new ArgumentException ("Limit must be greater than 0", nameof (limit));
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NPUMEP 2

public int Limit (int limit) ¢

if (limit > 100) limit = 100;
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NPUMEP 2

public int Limit (int limit) ¢

return limit;

3



public int Limit {int limit) ¢§
if (1limit < ©)
throw new ArgumentException ("Limit must be greater than 0", nameof (limit));

if (limit > 160) limit = 100;

return limit;



NMPUMEP 2

[ Theory]
[InlineData (160)]

[InlineData (161)]
public void Limit_Greater100_ReturnCorrectData (int value) ¢

Assert.Equal (160, Limit (value));
3



NMPUMEP 2

[ Theory]
[InlineData (98)]

[InlineData (99)]
public void Limit_Smaller100_ReturnCorrectData (int value) ¢

Assert.Equal (value, Limit (value));

3



NMPUMEP 2

[ Theory]

[InlineData (-1)]
public void Limit_Smallero_ThrowException (int value) §

Assert.Throws<ArgumentException> (() => Limit (value));

3



‘Theory ]
InlineData (160)]
InlineData (161)]

O 16 11

ublic void Limit_Greater106_ReturnCorrectData (int value) §
Assert.Equal (160, Limit (value));
3
" Theory ]

InlineData (98)]
InlineData (99)]

O M1 11

ublic void Limit_Smaller106_ReturnCorrectData (int value) §
Assert.Equal (value, Limit (value));
3
Theory]

‘InlineData (-1)]
pbublic void Limit_Smaller6_ThrowException (int value) ¢
Assert.Throws<ArgumentException> (() => Limit (value));

3



public int Limit {int limit) ¢§
if (1limit < ©)
throw new ArgumentException ("Limit must be greater than 0", nameof (limit));

if (limit > 160) limit = 100;

return limit;

3

[InlineData (160)]
[InlineData (101)]
[InlineData (98)]
[InlineData (99)]
[InlineData (-1)]



public int Limit {int limit) ¢§
if 1.(1limit 0) 2.(limit > 9)
throw new ArgumentException ("Limit must be greater than 0", nameof (limit));

if 1.(1limit 100) 2.(limit < 160) limit = 100;

return limit;

3

[InlineData (160)]
[InlineData (101)]
[InlineData (98)]
[InlineData (99)]
[InlineData (-1)]



public int Limit {int limit) ¢§
if 1.(1limit 0) 2HmitE—>—06>

throw new ArgumentException ("Limit must be greater than 0", nameof (limit));

if 1.(limit 100) 2FHimit—<366> limit = 100;

return limit;

3

[InlineData (160)]
[InlineData (101)]
[InlineData (98)]
[InlineData (99)]
[InlineData (-1)]



public int Limit {int limit) ¢§
if 1.(1limit 0) 2Emit—>06>

throw new ArgumentException ("Limit must be greater than 0", nameof (limit));

if 1.(limit 100) 2FHimit—<366> limit = 100;

return limit;

3

[InlineData (160)]
[InlineData (101)]
[InlineData (98)]
[InlineData (99)]
[InlineData (-1)]



NMPUMEP 2

 Theory ]
InlineData (160)]
InlineData (161)] Ilobasnsgem

ublic void Limit_Greater100_ReturnCorrectData (int value) ¢
Assert.Equal (100, Limit (value)); [InlineData (©)]

O M

3

 Theory ]
InlineData (98)]
InlineData (99)]

O MM

ublic void Limit_Smaller160_ReturnCorrectData (int value) ¢
Assert.Equal (value, Limit (value));
3
[ Theory]

[InlineData (-1)]
public void Limit_Smallero_ThrowException (int value) {
Assert.Throws<ArgumentException> (() => Limit (value));

3



NMPUMEP 2

 Theory ]
InlineData (160)]
InlineData (161)] Ilobasnsgem

ublic void Limit_Greater100_ReturnCorrectData (int value) ¢
Assert.Equal (100, Limit (value)); [InlineData (©)]

O M

3

 Theory ]

InlineData (0©)]
InlineData (98)]
InlineData (99)]

O /0

ublic void Limit_Smaller160_ReturnCorrectData (int value) ¢
Assert.Equal (value, Limit (value));
3
[ Theory]

[InlineData (-1)]
public void Limit_Smallero_ThrowException (int value) {
Assert.Throws<ArgumentException> (() => Limit (value));

3



NMPUMEP 2

public int Limit (int limit) ¢
if Hamit—<=68>r21imit—>—06>

throw new ArgumentException ("Limit must be greater than 0", nameof (limit));

if 1.(1limit = 100) >(limit < 166> limit = 100;

return limit;



public int Limit {int limit) ¢§
1if I—Hamit—<=06>2-Cimit—>—06>

throw new ArgumentException ("Limit must be greater than 0", nameof (limit));

if 1.(1limit 100) 2FHmit—<—3686> limit = 100;

return limit;

JKBMBAJZIEHTHAA MYTauUMA — Ta, KOTOPYI Hesb3d ybuTb Tectom



public int Limit {int limit) ¢§
if (1limit < ©)
throw new ArgumentException ("Limit must be greater than 0", nameof (limit));

if (limit > ) limit = 100;

return limit;

3

[InlineData (160)]
[InlineData (101)]
[InlineData (©)]

[InlineData (98)]
[InlineData (99)]
[InlineData (-1)]



public int Limit {int limit) ¢§
if (1limit < ©)
throw new ArgumentException ("Limit must be greater than 0", nameof (limit));

if (limit > 99) limit = 100;

return limit;

[Killed] Binary expression mutation on line 58: 'limit < @' ==> 'limit > ©'
[Killed] Binary expression mutation on line 58: 'limit < ©' ==> 'limit <= ©'
[Killed] Binary expression mutation on line 61: 'limit > 99' ==> 'limit < 99'

[Killed] Binary expression mutation on line 61: 'limit > 99' ==> 'limit >= 99'



public int Limit {int limit) ¢§
if (1limit < ©)
throw new ArgumentException ("Limit must be greater than 0", nameof (limit));

if (limit > 99) limit = 100;

ceturn Timit. 4T0 320bIU7

[Killed] Binary expression mutation on line 58: 'limit < @' ==> 'limit > ©'
[Killed] Binary expression mutation on line 58: 'limit < ©' ==> 'limit <= ©'
[Killed] Binary expression mutation on line 61: 'limit > 99' ==> 'limit < 99'

[Killed] Binary expression mutation on line 61: 'limit > 99' ==> 'limit >= 99'



public int Limit {int limit) ¢§
if (1limit < ©)
throw new ArgumentException ("Limit must be greater than 0", nameof (limit));

if (limit > 99) limit = 100;

return limit;

3
"Killed] Binary expression mutation on line 58: 'limit < @' ==> 'limit > ©'
"Killed] Binary expression mutation on line 58: 'limit < @' ==> 'limit <= ©'
' Survived]| String mutation on line 59: '"Limit must be greater than o"' ==> '""!
‘Killed] Binary expression mutation on line 61: 'limit > 99' ==> 'limit < 99'
‘Killed] Binary expression mutation on line 61: 'limit > 99' ==> 'limit >= 99'
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NMPAMEP 3

void Some<T> (object arg, IEnumerable<T> list) {
/) ...

var result = new List<T> ();

/)

if (result.Count > 0) {
/) ...
3

/)
3
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NMPAMEP 3

void Some<T> (object arg, IEnumerable<T> list) {

if (result.Count > 0) { (result.Count >= ©)
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NMPAMEP 3

void Some<T> (object arg, IEnumerable<T> list) {

if (result.Any ()) ¢
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NMPAMEP 3

void Some<T> (object arg, IEnumerable<T> list) {

if (result.FirstOrDefault () != null) ¢



NPAMEP 4

async Task<string> GetValueAsync (string url) ¢{
var values = await GetFromUrlAsync (url);

// ... othen wonR

return values.FirstOrDefault ();

[Fact]

async Task GetValue_ReturnCorrectDataAsync () £
//... mock data
var result = await client.GetValueAsync ("some url");

Assert.Equal ('"some data'", result);
//... some othen assention



NPAMEP 4

async Task<string> GetValueAsync (string url) ¢{
var values = await GetFromUrlAsync (url);

// ... othen wonR

return values.LastOrDefault ();

[Fact]

async Task GetValue_ReturnCorrectDataAsync () £
//... mock data
var result = await client.GetValueAsync ("some url");

Assert.Equal ('"some data'", result);
//... some othen assention
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public int ForMethod () {
var l1ndex = 0;

while (true) {

1ndex++;
if (index == 10) §
break;

3
3

return index;



public int ForMethod () ¢
var l1ndex = 0;

while (true) {

1ndex++;
if (index == 10) { (index 10) (index > 10)
break;

3
3

return index;



NMPAMEP

public void Remove (IList<Value> container, Value data) ¢
if (data == null) return;

if (container.All (c => c.SomeField !'= data.SomeField)) return;

container.Remove (data); // oyeHb MHO20 CB8A3GHHOU sn02UKU U M.N.



NMPAMEP

public void Remove (IList<Value> container, Value data) ¢
if (data == null) return;

if (container.All (c => c.SomeField '= data.SomeField)) return;

container.Remove (data); // oyeHb MHO20 CB8A3GHHOU sn02UKU U M.N.

3

[ Fact]
public void Remove_NotExist_NotRemoved() {

// Annange
var expected = container.Count;

var data = new Value(L);

// Act

Remove(container, data);

// Assent
Assert.Equal(expected, container.Count);
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NPUMEP

if (data == null) return;

if (container.All (c => c.SomeField !'= data.SomeField)) return;

container.Remove (data); // oyeHb MHO20 CB8A3GHHOU sn02UKU U M.N.

3

[ Fact]
public void Remove_NotExist_NotRemoved() {

// Annange
var expected = container.Count;

var data = new Value(L);

// Act

Remove(container, data);

// Assent
Assert.Equal(expected, container.cCount);
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public void Remove (IList<Value> container, Value data) ¢
if (data == null) return;

container.Remove (data); // oyeHb MHO20 CB8A3GHHOU sn02UKU U M.N.

3

[ Fact]
public void Remove_NotExist_NotRemoved() {

// Annange
var expected = container.Count;

var data = new Value(h);

// Act

Remove(container, data);

// Assent
Assert.Equal(expected, container.Count);
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NMPAMEP

public void Remove (IList<Value> container, Value data) ¢
if (data == null) return;

if (container.All (c => c.SomeField !'= data.SomeField)) return;

container.Remove (data); // oyeHb MHO20 CB8A3GHHOU sn02UKU U M.N.

3

[ Fact]
public void Remove_NotExist_NotRemoved() {
Annange

// Act

Remove(container, data);

// Assent
Assert.Equal(expected, container.Count);



NMPAMEP

public void Remove (IList<Value> container, Value data) ¢
if (data == null) return;

if (container.All (c => c.SomeField '= data.SomeField)) return;

container.Remove (data); // oyeHb MHO20 CB8A3GHHOU sn02UKU U M.N.

3

[ Fact]
public void Remove_NotExist_NotRemoved() {

// Annange
var expected = container.Count;

var data = new Value(L);

// Act

Remove(container, data);

// Assent
Assert.Equal(expected, container.Count);



NMPAMEP

public void Remove (IList<Value> container, Value data) ¢
if (data == null) return;

if (container.All (c => c.SomeField '= data.SomeField)) return;

container.Remove (data); // oyeHb MHO20 CB8A3GHHOU sn02UKU U M.N.

3

[ Fact]
public void Remove_NotExist_NotRemoved() {

// Annange
var expected = container.Count;

var data = new Value(L);

// Act

Remove(container, data);

// Assent
Assert.Equal(expected, container.Count);



public void Remove (IList<Value> container, Value data) ¢

if (data == null) rethii/////////,,

if (container.All (c =>/c.SomeField !'= data.SomeField)) rpturn;
c.SomeField data.SomeField

container.Remove (data);

3

[ Fact]
public void Remove_NotExist_NotRemoved() {

var expected = container.Count;
var data = new Value(h);

Remove(container, data);

Assert.Equal(expected, container.cCount);



NMPAMEP

public void Remove (IList<Value> container, Value data) ¢
if (data == null) return;

var deleteT = container.FirstOrDefault (c => c.SomeField == data.SomeField);
if (deleteT == null) return;

container.Remove (deleteT); // oyeHb MHO20 CBA3GHHOU sn02UKU U M.N.



NMPAMEP

public void Remove (IList<Value> container, Value data) ¢
if (data == null) return;

var deleteT = container.FirstOrDefault (c => c.SomeField == data.SomeField);
if (deleteT == null) return;

container.Remove (deleteT); // oyeHb MHO20 CBA3GHHOU sn02UKU U M.N.

3

[ Fact]
public void Remove_Exist_Removed () £

// Annange
var expected = container.Count;

var data = new Value (container[1].SomeField);

// Act

Remove (container, data);

// Assent
Assert.Equal (expected - 1, container.Count);



NMPAMEP

public void Remove (IList<Value> container, Value data) §
if (data == null) return;

var deleteT = container.FirstOrDefault (c => c.SomeField == data.SomeField);
if (deleteT == null) return;

container.Remove (deleteT); // oyeHb MHO20 CBA3GHHOU s02UKU U M.N.

3

[ Fact]
public void Remove_Exist_Removed () £

// Annange
var expected = container.Count;

var data = new Value (container[1].SomeField);

// Act

Remove (container, data);

// Assent

Assert.Equal (expected - 1, container.Count);

Assert.False (container.Any (c => c.SomeField == data.SomeField));
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public void Remove (IList<Value> container, Value data) ¢
if (data == null) return;
—_
var deleteT = containeX.FirstOrDefault Yc => c.SomeField == data.SomeField);
if (deleteT == null) rgtgzn;

container.Remove (deleteT); // oyeHb MHO20 CBA3GHHOU sn02UKU U M.N.



NMPAMEP

public void Remove (IList<Value> container, Value data) ¢
if (data == null) return;
—_
var deleteT = containe¥.SingleOrDefault) (¢ => c.SomeField == data.SomeField);
if (deleteT == null) rgtgzn;

container.Remove (deleteT); // oyeHb MHO20 CBA3GHHOU sn02UKU U M.N.



NMPAMEP

public void Remove (IList<Value> container, Value data) ¢
if (data == null) return;

var deleteT = container.SingleOrDefault (c => c.SomeField == data.SomeField);
if (deleteT == null) return;

container.Remove (deleteT); // oyeHb MHO20 CBA3GHHOU sn02UKU U M.N.

3

[Fact]
public void RemoveThird_ExistDouble_ThrowsException () {

// Annange
var expected = container.Count;

var data = new Value (container[1].SomeField);

// Act

Assert.Throws<InvalidOperationException> (() => RemoveThird (container, data));

// Assent
Assert.Equal (expected, container.Count);



NMPAMEP

public void Remove (IList<Value> container, Value data) ¢
if (data == null) return;

var deleteT = container.SingleOrDefault (c => c.SomeField == data.SomeField);
if (deleteT == null) return;

container.Remove (deleteT); // oyeHb MHO20 CBA3GHHOU sn02UKU U M.N.

3

[Fact]
public void RemoveThird_ExistDouble_ThrowsException () {

// Annange
var expected = container.Count;

var data = new Value (container[1].SomeField);

// Act

Assert.Throws<InvalidOperationException> (() => RemoveThird (container, data));

// Assent
Assert.Equal (expected, container.Count);
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MYTALMSA

interface IMutator §
IEnumerable<Mutation> Mutate (SyntaxNode node);

3



177

MYTALMSA

abstract class MutatorBase<T> where T : SyntaxNode ¢



abstract class MutatorBase<T> where T : SyntaxNode ¢
abstract IEnumerable<Mutation> ApplyMutations (T node);

public IEnumerable<Mutation> Mutate (SyntaxNode node) ¢
if (node is T tNode) return ApplyMutations (tNode);
else return Enumerable.Empty<Mutation> ();
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MYTALMSA

private readonly Dictionary<SyntaxKind, SyntaxKind> kindsToMutate § get; 3}



180

MYTALMSA

public BooleanMutator () §
kindsToMutate = new Dictionary<SyntaxKind, SyntaxKind> ¢

¢

SyntaxKind.TruelLiteralExpression,
SyntaxKind.FalselLiteralExpression 3%,

SyntaxKind.FalselLiteralExpression,
SyntaxKind.TruelLiteralExpression }

};



MYTALMUSA

public override IEnumerable<Mutation> ApplyMutations (LiteralExpressionSyntax node) ¢
if (kindsToMutate.ContainsKey (node.Kind ())) §

yield return new Mutation () £
OriginalNode = node,

ReplacementNode = SyntaxFactory.LiteralExpression (kindsToMutate[node.Kind ()]),
DisplayName = "Boolean mutation',

Type = Mutator.Boolean

};
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B Workspaces
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200
kroniak)\ = Workspaces ) dotnet tool install -g dotne

B Workspaces
t-stryker

184



200
[— dotnet tool install —-g dotne

B Workspaces
t-stryker

185



200
[— dotnet tool install —-g dotne

You can invoke the tool using the following command: dot
Tool 'dotnet-stryker' (version '0.13.0') was successfull

B Workspaces
t-stryker

net-stryker
y installed.

186



XX @ Workspaces ) 187
[_ dotnet tool install —-g dotnet-stryker ]

You can invoke the tool using the following command: dotnet-stryker
Tool 'dotnet-stryker' (version '0.13.0') was successfully installed.

[_ cat ./github/dotnext2019-mutation—-analysis/test/stryker—-config.json ]
{

"stryker-config": {

"project-file": "library.csproj",
"reporters": ["progress", "html", "json"],
"max-concurrent-test-runners': 6,
"threshold-high": 80,

"threshold-low": 70,

"threshold-break'": 60,
"excluded-mutations": []




XX B Workspaces ) 188

[Pkroniak "~ S Workspaces' ) dotnet tool install —g dotnet-stryker ]

You can invoke the tool using the following command: dotnet-stryker
Tool 'dotnet-stryker' (version '0.13.0') was successfully installed.

[_ cat ./github/dotnext2019-mutation—-analysis/test/stryker—-config.json ]
{

"stryker-config": {
- Uproject-file": "library.csproj”,
"reporters": ["progress", "html", "json"], |
"max-concurrent-test-runners': 6,
"threshold-high": 80,

"threshold-low": 70,

"threshold-break": 60,
"excluded-mutations": []




XX B Workspaces y

[Pkroniak "~ S Workspaces' ) dotnet tool install —g dotnet-stryker ]

You can invoke the tool using the following command: dotnet-stryker
Tool 'dotnet-stryker' (version '0.13.0') was successfully installed.

[_ cat ./github/dotnext2019-mutation—-analysis/test/stryker—-config.json ]
{

"stryker-config": {

"project-file": "library.csproj",
- “reporters": ["progress”, “html", “json"l,
"max-concurrent-test-runners': 6, |
"threshold-high": 80,
"threshold-low": 70,
"threshold-break": 60,
"excluded-mutations": []
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XX B Workspaces y

[Pkroniak "~ S Workspaces' ) dotnet tool install —g dotnet-stryker ]

You can invoke the tool using the following command: dotnet-stryker
Tool 'dotnet-stryker' (version '0.13.0') was successfully installed.

[_ cat ./github/dotnext2019-mutation—-analysis/test/stryker—-config.json ]
{

"stryker-config": {

"project-file": "library.csproj",
"reporters": ["progress", "html", "json"], |
. “max-concurrent-test-runners*: 6,
"threshold-high": 80,
"threshold-low": 70,
"threshold-break": 60,
"excluded-mutations": []
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W
[Pkroniak "~ S Workspaces' ) dotnet tool install —g dotnet-stryker ]

You can invoke the tool using the following command: dotnet-stryker
Tool 'dotnet-stryker' (version '0.13.0') was successfully installed.

[_ cat ./github/dotnext2019-mutation-analysis/test/stryker—-config.json ]
{

"stryker-config": {
"project-file": "library.csproj",
"reporters": ["progress", "html", "json"],
"max-concurrent-test-runners': 6,

"excluded-mutations": []

}

}

191



XX B Workspaces y

[Pkroniak "~ S Workspaces' ) dotnet tool install —g dotnet-stryker ]

You can invoke the tool using the following command: dotnet-stryker
Tool 'dotnet-stryker' (version '0.13.0') was successfully installed.

[_ cat ./github/dotnext2019-mutation—-analysis/test/stryker—-config.json ]
{

"stryker-config": {

"project-file": "library.csproj",
"reporters": ["progress", "html", "json"],
"max-concurrent-test-runners': 6,
"threshold-high": 80,

"threshold-low": 70,

"threshold-break": 60,

192



N N Bl test ) 193

[ Krongaky = githb ) dothext2019-nitation-analysis ) €6t ' master + 5 .. 1 ) dotnet stryker ]




rxx B test
['kroniak .. > github ) dotnext2019-mutation-analysis > test = J master + 5 .. 1 ) dotnet stryker

\ | |
\T T —

| N T
[0 N I N

Version: 0.13.0 (beta)

10:47:08 INF The project /Users/kroniak/Workspaces/github/dotnext2019-mutation—-analysis/src/library.csproj will be mutated
10:47:09 INF Started initial build using dotnet build
10:47:11 INF Initial build successful



'YX,

- kroniak

Version: 0

10:
10:
10:
10:
10:
10:
10:
10:
10:

47:
47:
47:
47:
47:
47:
:15
47:
47:

47

08
09
11
14
14
14

18
18

Bl test

. » github > dotnext2019-mutation-analysis » test - ¥ master + 5 .. 1 p dotnet stryker

.13

INF
INF
INF
INF
INF
INF
INF
INF
INF

\ | |
\|

| A
| (D) ]\

.0 (beta)

The project /Users/kroniak/Workspaces/github/dotnext2019-mutation—analysis/src/library.csproj will be mutated
Started initial build using dotnet build

Initial build successful

Using testrunner VsTest

Total number of tests found: 17

Initial testrun started

Using 6638 ms as testrun timeout

26 mutants ready for test

Capture mutant coverage using 'perTest' mode.



200 B test
Survived: 0

Timeout : 0

Testing mutant | | 1/ 24 | 4 % | ~1Im 27s |
Killed : 1

Testing mutant | | 2 /24 | 8% | ~Om 42s |
Killed : 2

Testing mutant | - | 3/ 24 | 12 % | ~Om 33s |
Killed : 3

Testing mutant | - | 4 / 24 | 16 % | ~Om 23s |
Killed : 4

Testing mutant | - | 57 24 | 20 % | ~Om 18s |

Killed : 5



XX

Survived: 1
Testing mutant
Killed : 6
Testing mutant
Killed : 7
Testing mutant
Killed : 8
Testing mutant
Killed : 9
Testing mutant

Killed : 10

7/ 24| 29 % | ~Om 155 |

8 /24 | 33% | ~Om 125 |

9/ 24 | 37 % | ~Om 10s |

10 / 24 | 41 % | ~Om 09s |

11 / 24 | 45 % | ~Om 08s |

Bl test



XX

Timeout : 1
Testing mutant
Killed : 17
Testing mutant
Killed : 18
Testing mutant
Killed : 19
Testing mutant
Survived: 2
Testing mutant

Killed : 20

19 / 24

20 / 24

21 / 24

22 / 24

23 / 24

79 % |

83 % |

87 % |

91 % |

95 % |

~0Om

~0Om

~0Om

~Om

~0m

02s

01s

01s

00s

00s

Bl test



rxx B test

Testing mutant | - | 22 7/ 24 | 91 % | ~Om 00s |
Survived: 2

Testing mutant | - | 23 7/ 24 | 95 % | ~Om 00s |
Killed : 20

Testing mutant | | | 24 /7 24 | 100 % | ~Om 00s |
Killed : 21

Your json report has been generated at:
/Users/kroniak/Workspaces/github/dotnext2019-mutation—-analysis/test/StrykerOutput/2019-10-22.10-47-06/reports/mutation-repo
rt.json

Your html report has been generated at:
/Users/kroniak/Workspaces/github/dotnext2019-mutation—-analysis/test/StrykerOutput/2019-10-22.10-47-06/reports/mutation-repo
rt.html
You can open it in your browser of choice.
10:47:30 INF Time Elapsed 00:00:23.9591059
_kroniak .. > github > dotnext2019-mutation-analysis > test J master + 5 .. 1)



[

Bl test

~

[kroniaky .. github D dotnext2019-nutation-analysis ) test » [ master + 5 .. 1) open ./StrykerOutput/2019-10-22.10-47-06/ ]

reports/mutation-report.html

200
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All files

File / Directory
e All files
=) RemoveClass.cs
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PUVLLUL DLAlLLUL LLADD RENVveELLas>>

{
public static void Remove(IList<Value> container, Value data)
{
if (data == null) return;
if (container.All(c => EJc.SomeField != data.SomeField)) return;
container.Remove(data);
}
public static void RemoveSecond(IList<Value> container, Value data)
{
if (data == null) return;
var deleteT = container.FirstOrDefault(c => c.SomeField == data.SomeField);
if (deleteT == null) return;
container.Remove(deleteT);
}
public static void RemoveThird(IList<Value> container, Value data)
{
if (data == null) return;
var deleteT = container.SingleOrDefault(c => c.SomeField == data.SomeField);
if (deleteT == null) return;
container.Remove(deleteT);
}
}
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PUNLLL SLAdLLl LLAdDSO NRTinuvveuw Lwas>

{
public static void Remove(IList<Value> container, Value data)
{
if ([)data == null) return;
if (EJcontainer.All(c => YRRt
. Binary expression
b
& Survived
public static void | lue> container, Value data)
{
if (E)data == null) return;
var deleteT = EJcontainer.FirstOrDefault(c => gJc.SomeField == data.SomeField);
Rl 6 deleteT != null L= ) return;
container.Remove(deleteT);
b
public static void RemoveThird(IList<Value> container, Value data)
{
if (g)data == null) return;
var deleteT = [Jcontainer.SingleOrDefault(c => [Jc.SomeField == data.SomeField);
if (f)deleteT == null) return;
container.Remove(deleteT);
b
+
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PUVLLL DLAlLLL LLADD NRTIUvVELLAa»>

{

public static void Remove(IList<Value> container, Value data)

{
if (f)data == null) return;
if (EJcontainer.All(c => E§c.SomeField != data.SomeField)) return;
container.Remove(data);

b

public static void RemoveSecond(IList<Value> container, Value data)

{
if (E)data == null) return;
var deleteT = EJcontainer.FirstOrDefault(c => gJc.SomeField == data.SomeField);
sl 6 deleteT != null [t ) return;

Binary expression ) _

Killed
RemoveThird(IList<Value> container, Value data)

{
if (g)data == null) return;
var deleteT = EJcontainer.SingleOrDefault(c => [Jc.SomeField == data.SomeField);
if (ff)deleteT == null) return;
container.Remove(deleteT);

b

b
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onbnnoTeka NnpuMepbl Koaa U CCbIJIKU HA KHUTU

http://flurl.dev https://github.com/kroniak/dotnext2019-
mutation-analysis
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CCbIAKM

https://d-nb.info/1051432480/34
Assessing Test Quality by David Schuler

https://leanpub.com/mutationtesting
Mutation Testing by Filip van Laenen

https://1drv.ms/u/s!'AswfoxlkvkXGgdVOQBvKmMoGIQhPzmQ

http://tiny.cc/4d88ez
This presentation by me


https://d-nb.info/1051432480/34
https://leanpub.com/mutationtesting
https://1drv.ms/u/s!AswfoxlkvkXGgdVOQBvKmoGlQhPzmQ










