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Test Technique

ÅBlack Box

ÅWhite Box 

ÅGray Box

ȳ̃Ή͉‼Ȩ  ȿɅ̮̼ͮ Ȩ͢Ή̽̆ɑӰȨ ȱ;̵ɑӰȨ ȿɅ̮̼ͮ Ȩ͢

ȱ;͢͠ᴔ ̰͉̎͗‼Ȩ ̎̆;ͥ͂ͨ ̎̆;ͥ͂ͨ ẋ͌

ẕ͝Ẉ͢Ȩ ⁴̫Ȩ‫Ȩ ‌Ήͼ͢Ȩ Ȭ̃̉ͥ͂̓‼ȨɅ ͖˽̃̈́;͢Ȩ

Ȭ̃Ήʹ̓͛͢Ȩ Statement, Branch, Pathcoverage
Equivalence Partitioning, Boundary Value, 

Decision Tables, State Transition Testing



WHITE Box Testing (WBT)

 ЌтϠцϜ ФмϸжЊЮϜ ϼϝϠϦ϶Ϝ мк ϝвWhite-Box Testing̬

 пЯК сЂϝЂϒ ЬЪІϠ ϸвϦЛт ϤϝтϮвϼϠЮϜ ϼϝϠϦ϶ъ ϞмЯЂϒ мк рϼϸЊвЮϜ ϸмЪЮϜм ϣтЯ϶ϜϸЮϜ ϣтжϠЮϝϠ ϣЧтвЛЮϜ ϣТϼЛвЮϜ(Source Code)аϝДжЯЮ . дмЪт ̪ϝжк

 ϼϠϦ϶вЮϜвϮ дϒ дв ϸЪϓϦЯЮ йЂУж ϸмЪЮϜ Ь϶Ϝϸ ЬвЛЮϜ ϼтЂ ϣЧтϼА дв ХЧϲϦЮϜ пЮϖ ϼϝϠϦ϶ъϜ Рϸлтм ̪ϣтϮвϼϠЮϜ ϢϼУтІЮϜ ϣтϔϼ пЯК ̯ϜϼϸϝЦ ϤϜϼϝЂвЮϜ Йт

 АмϼІЮϜмЙЦмϦв мк ϝвЪ ЬвЛϦ.

ЬϪв ̪ϣтЯЪтлЮϜ ЬтЊϝУϦЮϜ Фϸϒ дв ХЧϲϦЮϜ пЯК ϼϝϠϦ϶ъϜ дв ИмжЮϜ ϜϺк ϾЪϼт:

ÅϣтϮвϼϠЮϜ ϤϜϼϝϠЛЮϜ ϣтАПϦ)StatementCoverage:(ЬЦцϜ пЯК ϢϸϲϜм ϢϼвЮ иϼϝϠϦ϶Ϝм иϺтУжϦ аϦ ϸмЪ ϼАЂ ЬЪ дϒ дв ϸЪϓϦЮϜ.

ÅЮϜ ϣтАПϦИмϼУϤϜϼϜϼЧЮϜм)Branch/DecisionCoverage:( ϣтАϼІЮϜ ϤϜϼϝϠЛЯЮ ϤъϝвϦϲъϜ ЙтвϮ ϼϝϠϦ϶Ϝ) ϼϝЂв дв ХЧϲϦЮϜ ЬϪвАϼІ ХЧϲϦif ϼϝЂвм

йЧЧϲϦ аϸКelse.(

ÅϤϜϼϝЂвЮϜ ϣтАПϦ

ÅϣтϼϜϼЪϦЮϜ ϤϝЧЯϲЮϜ)LoopTesting:( ϣтϼϜϼЪϦЮϜ ϤϝЧЯϲЮϜ ϣϲЊм Ϣ̭ϝУЪ ЈϲТ)ЬϪвforмwhile (сϚϝлжыЮϜ ϼϜϼЪϦЮϜ сТ мϒ РϜмϲЮϜ ϸжК.

ÅϣтжвцϜ ϤϜϼПϪЮϜ)SecurityTesting:(ϝлϠ ϰϼЊв ϼтО ϤϜϼϝЂв мϒ ϣтУ϶ ϤϜϼПϪ рϒ дв имЯ϶ дв ϸЪϓϦЯЮ ̯ϝтϮвϼϠ ϸмЪЮϜ ϣЛϮϜϼв.



How do you perform White Box Testing? 

STEP 1) UNDERSTAND THE SOURCE CODE Step 2) CREATE TEST CASES AND EXECUTE

 ϤϝтжЧϦ дв ϸтϸЛЮϜ ϸϮмт ФмϸжЊЮϜ ϼϝϠϦ϶Ϝ ϝкϼϜϸЧв ϣтАПϦ ХЧϲϦ ϨтϲϠ ϼϝϠϦ϶ъϜ Ϥъϝϲ атвЊϦЮ аϸ϶ϦЂϦ скм ЌтϠцϜ̸̷̷ϣϚвЮϝϠ

WHITE Box 
Testing



-̸ ϣтжЧϦ ϣтАПϦϤϜϼϝϠЛЮϜϣтϮвϼϠЮϜ(Statement Coverage)

РϸлЮϜ : ϺтУжϦ дв ϸЪϓϦЮϜцϜ пЯК ϢϸϲϜм Ϣϼв ϸмЪЮϜ дв ϼАЂ ЬЪЬЦ.

ЌтϠцϜ ФмϸжЊЮϜ ϼϝϠϦ϶Ϝ ϤϝтжЧϦ

 РϸлϦЂϦ ЀϝтЦ ϣтжЧϦЮϜ иϺкмϒ ϤϜϼϝϠЛЯЮ ϣтмϚвЮϜ ϣϠЂжЮϜ ϼмАЂЮϜ

 ϝкϺтУжϦ аϦ сϦЮϜ ϣтϮвϼϠЮϜ)ϝлтЯК ϼϝϠϦ϶ъϜ ϼмϼв (вϮϖ дв ϸмЪ сЮϝ

ϭвϝжϼϠЮϜ.

РϸлЮϜ :Ϧ϶Ϝм йЯтПІϦ аϦт ϸмЪЮϜ сТ ϼАЂ ЬЪ дϒ дв ϸЪϓϦЮϜ иϼϝϠ

ЬЦцϜ пЯК ϢϸϲϜм ϢϼвЮ.

Statement Coverage is a white-box testing technique 

used to verify that every executable statement in a 

program is executed at least once during testing. 

It helps ensure that the written code is properly tested and 

improves software reliability.

Statement Coverage measures the percentage of 

executable statements that have been tested in a 

program. It checks whether each statement has been 

executed during the testing process.

Coverage is calculated by comparing executed statements 

with total statements

Multiple test cases may be required to achieve 100% coverage



 ϞϝЂϲ ϝжжЪвт дв ϣтмϚвЮϜ ϣϠЂжЮϜ ϤϝвтЯЛϦЮϜ ϢϝАПвЮϜ ) ϢϺУжвЮϜ (дмжϝЧЮϜ ХТм ϣжтЛв ϼϝϠϦ϶Ϝ ϣЮϝϲ ХтϠАϦ ϸжК







-̹ ИмϼУЮϜ ϣтАПϦ ϣтжЧϦ)(Branch Coverage

if x > 0:
print("Positive")

else:
print("Non-positive")

̪ЬϝϪвЮϜ ϜϺк сТ аЪTCs ̬ИмϼУЮϜ ϣтАПϦЮ ϬϝϦϲж

 ϣАЧжЮ ϣЯвϦϲвЮϜ ϤϝϮϼ϶вЮϜ ЙтвϮ ϼϝϠϦ϶Ϝ мк ϝжк РϸлЮϜϼϜϼЧЮϜ



Path Testing:

1.Path testing method reduces the redundant tests.

2.Path testing focuses on the logic of the programs.

3.Path Testingis a method that is used to design the test cases.

4.In path testing method, the control flow graph(CFG) of a program is designed to find a set of linearly 

independent paths of execution. 

5.In this method CyclomaticComplexity is used to determine the number of linearly independent paths and then 

test cases are generated for each path.

-̺ϤϜϼϝЂвЮϜ ϣтАПϦ ϣтжЧϦ)PathCoverage(

 ϼϠϦЛϦ омЦϒ ̯ϜϸтЧЛϦ ϝкϼϪЪϒм ЌтϠцϜ ФмϸжЊЮϜ ϤϝтжЧϦ.

ÅРϸлЮϜ :ϼϝϠϦ϶Ϝ дв ϸЪϓϦЮϜ ЬЪ ̯ϝтА϶ ϣЯЧϦЂвЮϜ ϤϜϼϝЂвЮϜϣжЪввЮϜмϭвϝжϼϠЮϜ сТ ϝвϠЮϜ ЬвϮЮϜ Ь϶ϜϸϦ дК ϣϮϦϝжЮϜ ϣУЯϦ϶вЮϜ ϤϝУтЮмϦЮϜ ШЮϺ сТ ϤϝЧЯϲЮϜм ϣтАϼІ

 ϣтϼϜϼЪϦЮϜLoopsслТ ̪ ϤϜϼϝЂвЮϜ ЬЪ ϣтАПϦ двЎϦ ϼϝϠϦ϶Ϝ Ϥъϝϲ атвЊϦЮ аϸ϶ϦЂϦ



сЧЯϲЮϜ ϸтЧЛϦЮϜCyclomaticComplexity   : свЪ ЀϝтЧв мк)сЎϝтϼ ϸϸК ( ЀϝтЧЮ ϤϝтϮвϼϠЮϜ ϣЂϸжк сТ аϸ϶ϦЂ̳тоϸв

ϭвϝжϼϠЯЮ сЯ϶ϜϸЮϜ ХАжвЮϜ ϸтЧЛϦ.

 ЀϝтЧвЮϜ ϜϺк ϼтмАϦ аϦϲϦЮ ϸтϸ ̯ϝтА϶ ϣЯЧϦЂвЮϜ ϤϜϼϝЂвЮϜ ϸϸКIndependent Paths  Ь϶ϜϸрϼϸЊвЮϜ ϸмЪЮϜ.

АЂϠϒ пжЛвϠ : ЀϝтЧвЮϜ ϜϺк ϝжϼϠ϶т аЪ ϼϝϠϦ϶Ϝ ϣЮϝϲTest Case  ϬϝϦϲжЬЦцϜ пЯК ϝжвЦ ϝжжϒ двЎжЮϝϠϦ϶Ϝм ϣтАПϦϠ ϼ

 ϸмЪЮϜ мϒ ϣЮϜϸЮϜ Ь϶Ϝϸ ϣжЪввЮϜ ϤϜϼϝЂвЮϜ ЬЪиϼϝϠϦ϶Ϝ ϸϜϼвЮϜ  .

 м ϸтЧЛϦЮϜ ϞϝЂϲ дЪвт ϜϸϝвϦКϜ сЧЯϲЮϜ пЯК ϢϸК ̪ФϼАм ϸвϦЛжЂ ϣтвмЂϼЮϜ ϣЧтϼАЮϜ пЯКйϠϝЂϲЮ  .



 свмЂϼ ЬтϪвϦ дК ϢϼϝϠК мкGraph)  ( ϭвϝжϼϠЯЮ ϸмЪЮϜ мϒ ̪иϼϝϠϦ϶Ϝ ϸϜϼвЮϜ рϼϸЊвЮϜ аϸ϶ϦЂ̳тϒ ЬЪІϠ сЂϝЂ

 сТ ЌтϠцϜ ФмϸжЊЮϜ ϼϝϠϦ϶Ϝ ϱЎмтЮ ϤϜϼϝЂвЮϜ ЙтвϮ  ϣжЪввЮϜϭвϝжϼϠЮϜ ϝлЪЯЂт дϒ дЪвт сϦЮϜиϺтУжϦ ̭ϝжϪϒ.

 ϝв мкControl Flow Graph (CFG)

 ɀẇᶎ ‏ ̦̃‚ ‏ ⁯̃̓͢ᴔɅ ȱ;͢͠Ȩ Ὸ ̮̟;Ά ̓͛͡͏̶ͨ ̯Ό̐ͮ͘ ȳ̶̃ͨ ȳ̪̃̉̕ȨTest Case  Ȯ̃̓ᶁ͚͡ɑӰȨ ⁮͈ ̏ῴ ͫ͜ɑȩ ͪ̿ͩ ̓͢

 Ʌɑȩ ‚Ȩʹ̎͠ ‫Ȩ ̫͡Ȩȱ ‼ͩȨ ȬȨȳ̶̃‼Ȩ ​ ȳ̪̃̉̕ȨɅ ̎Ή͍͂̓̆ ȱ;͢͠ȨÒȳ̶̃ ͨ‌ͤ ȳ̪̃̉̕Ȩ ‚̦̃ Ȯ̃̓ᶃÑ

 ȳ̶̃‼ᴔ ̮̼ Ά͛ɅPath ῸCFG ͺͫᴔ ‛̶̵ͥ ̮͉͛Ȩ͢ ͪͨ ̎ᾒ;ͨɅ ̎Ήͨ̓̃̕͢Nodes  ȾȨ;†ȨɅEdges  ɑȩ̮̐̉ ὕ͢Ȩ

 ̝ͨᴗẇ͢Ȩ Ɂ;̪ȱ ̎͂͛ͫ ͪͨEntry Node ͔̈́Ṃͯ̐Ʌ ̎͛͂  ͇̮ͫͮ ȮɅ̰‡ȨExit Node

  аЂϼϠ ϝлтТ амЧж Ϩтϲ ϣтвмЂϼЮϜ ϣЧтϼАЮϜCFG

<¥63<÷<§b,<év'<÷Õ<ub[`6^/<j^ h-<j_b^Y!<¤.<¤b7NÛt\Y Node <ðÙ¨AÙ<¢3v(<¦*<t\Y/Ù<K <¤U1÷Edges <ĕ/Ù÷

¤7Nt\Y/Ù<K <ub[`6/Ù<¢,t!Â<¥a;/Ù<³7_,<¦0n1 <ħ×n2 <Ût\Y/Ù<ub[`!<jb1h]0×<ĖY3n2 <Ût\Y/Ù<ub[`!<tY n1



 аЂϼϠ амЧж дϜ ϸЛϠCFGϜ сжϝтϠЮϜ аЂϼЮϜ пЯК ϜϸϝвϦКϜ сЧЯϲЮϜ ϸтЧЛϦЮϜ ϞϝЂϲϠ амЧж рϺЮ

 ϝжвЦйвЂϼϠ

 ϣЦыЛЮϜ аϜϸ϶ϦЂϝϠ ШЮϺм



CFG Construction

ϣЯϪвϜ:





.̹ сЧЯϲЮϜ ϸтЧЛϦЮϜ ϞЂϲϜ)ϤϜϼϝЂвЮϜ ϸϸК(

̬̬ϝжк ϝлϲϼϦЧϦ сϦЮϜ ϼϝϠϦ϶ъϜ Ϥъϝϲ скϝв



 Ьϝϫв̹сЮϝϧЮϜ ϸнЫЮϜ ϝзтϹЮ ЌϽУϠ:

 бЦ ϤϝГГϷв аϜϹϷϧЂϝϠ йЯуϫгϧϠ)Control Flow Graph( CFG
 ϹϮмϒ сЧЯϳЮϜ ϹуЧЛϧЮϜCyclomaticComplexity

 ϣЯЧϧЃгЮϜ ϤϜϼϝЃгЮϜ ϹϮмϒIndependent Paths

 сЧЯϲЮϜ ϸтЧЛϦЮϜ

̬̬ϝжк ϝлϲϼϦЧϦ сϦЮϜ ϼϝϠϦ϶ъϜ Ϥъϝϲ скϝв





  ЬϝϪв̺

̬̬ϝжк ϝлϲϼϦЧϦ сϦЮϜ ϼϝϠϦ϶ъϜ Ϥъϝϲ скϝв





 ϼϝϠϦ϶ъϜсЪтϦϝϦЂЮϜStatic Testing)  (м ϼϝϠϦ϶ъϜ сЪтвϝжтϸЮϜ(Dynamic Testing)

 сТ ϣЂϸжкϤϝтϮвϼϠЮϜ



 ϼϝϠϦ϶ъϜ дтϠ ФϼУЮϜ ϝвсЪтϦϝϦЂЮϜStatic Testing)  (м ϼϝϠϦ϶ъϜ сЪтвϝжтϸЮϜ(Dynamic Testing) сТ ϣЂϸжк

̬ϤϝтϮвϼϠЮϜ

 ȳ̪̃̉̕ᴓ’Ή̶̐͏̓̃ Ȩ͢Ò(Static Testing

 ̎Ήͥῥ ;ͻ ̺Ῥ ̎Ή⁹ẇ͢Ȩ ɃɅ̮̆ͻ̯̃Ό̐ͮ͘ º ⁮͈ ̲̰͝ ̒ṵ̪̑ɐȩ Ὃ͉ḗȬἀ̼ͩ̓͢Ȩ Ʌɑȩ ȬȨ̶̮̔ʹ ‼Ȩ Ʌɑȩ ̝ͨᴗẇ͢Ȩ ȱ;͞ ͪͨ ̧͙͛ ̓͢Ȩ ἇΆ Ƀɑȩ ͚̋͡ ȲɅ ̃ͼͥΉ͍̹̑Ⱦ̮Ḭ  Ⱦ̹̃ ̔͝Ȩ ̦͡Ȩ̰‼Ȩ Ὸ Ȣ̪̃͂ɑӰȨ

 ͪͨ ȫ̰̉͠‼Ȩ ͡Ήͥ̐͛Ʌ ̰Έ;͂̓Ȩ͢ Ȣ̪̃͂ɑӰȨ ȯӯ̻ɒȨ ̎͘‎̒Ɉ̥͛̃Ӯ ̃ᾓӯ̻ɒȨ ͖Ή͢ ̒ ȱȨȱ̲̒Ʌ ẇ̒͠ ɃȨ ͚̋͡º

 Ȭ͉̞̃Ȩ̰‼Ȩ ̮͉̐ɅReviews  ȿ̰́ ₈Ȩ ͪͨ ȳ̪̃̉̕ᴓ’Ή̶̐͏̓̃ Ȩͪͩ̿̓̐͢Ʌ  ¹

Å ͉̞̎Ȩ̰ͨ ȱ;͢͠ȨCode Review

Å ͉̞̎Ȩ̰ͨ Ἂ̼ͩ̓͢ȨDesign Review

Å ͉̞̎Ȩ̰ͨ Ȭ̃̉ͥ͂̓‼ȨRequirements Review

Å ͉̞̎Ȩ̰ͨ ȬȨ̶̮̔ʹ ‼ȨDocumentation Review

 ȳ̪̃̉̕ᴓ ɇ;ᶄɅ’Ή̶̐͏̓̃ Ȩ͢Ή̎̓̃͢͢Ȩ Ȭ̃Ήʹ̓͛͢Ȩ¹





FTR



 ЭЫЇϠ ϸнЫЮϜ ϼϝϡϧ϶Ϝ ϹзК ϽлЗϦ дϒ еЫгт сϧЮϜ ̭ϝГ϶цϜ ЍЛϠStatic:

ÅParameter type mismatches  : Бгж ХТϜнϦ аϹК ϽуПϧгЮϜйЮ ϢϹзЃгЮϜ ϣгуЧЮϜ Бгж Йв.

ÅUncalled functions and procedures  : ϤϝуϚϜϽϮшϜм ЬϜмϹЮϜ ϽуОм ϣϠнϧЫвϢϝКϹϧЃв.

ÅPossible array bound violations  : ϾмϝϯϦ ϸмϹϲ сТЮϜϤϝТнУЋг

ÅSyntax Checking  : ϼϝϡϧ϶ϜϹКϜнЧЮϜ ИϝϡϦϜ ϣПЯЮϜ ϣвϹϷϧЃгЮϜ ϣϯвϽϡЮϜ ϸнЫЮϜ сТ.

ÅUse of variables before defining them  : аϜϹϷϧЂϜ ϤϜϽуПϧвϝлУтϽЛϦ ЭϡЦ.

ÅVariables that are declared but never used  : ϤϜϽуПϧв ϣТϽЛв  бϧт бЮ еЫЮмϝлвϜϹϷϧЂϜ.

ÅUndeclared Variables  : ϱтϽЋϧЮϜ бϧт бЮм ϣвϹϷϧЃв  ϤϜϽуПϧвϝлзК.

ÅUse of variables after they have been killed  :ϝлϦϝуϲ ̭ϝлϧжϜ ϹЛϠ Ϥънϳϧв аϜϹϷϧЂϜ.



 сЪтвϝжтϸЮϜ ϼϝϠϦ϶ъϜ(Dynamic Testing)

 ϣтЯвК мк сЪтвϝжтϸЮϜ ϼϝϠϦ϶ъϜ ϤϝтϮвϼϠЮϜ ЈϲТ ХтϼА дКϝкϺтУжϦ ̪вЮϜ ϤϝϠЯАϦвЮϜ Йв ϭϚϝϦжЮϜ ХТϜмϦ оϸв ϣТϼЛвЮϣЛЦмϦ.

 ХЧϲϦЯЮ аϸ϶ϦЂтм мк ϝвЪ ЬвЛт ϭвϝжϼϠЮϜ дϒ дв РϝІϦЪϜм ϞмЯАв ЬтПІϦ ̭ϝжϪϒ ̭ϝА϶цϜϭвϝжϼϠЮϜм аттЧϦЮ ШЮϺ̭ϜϸцϜϢ̭ϝУЪЮϜм.

 ϼϝϠϦ϶ъϜ пЯК ϣЯϪвцϜ двмсЪтвϝжтϸЮϜ

. ϼϝϠϦ϶Ϝ ϤϜϸϲмЮϜ(Unit Testing)  :Ϣϸϲ пЯК ϣЮϜϸ мϒ Ϣϸϲм ЬЪ ϼϝϠϦ϶Ϝ  .ЬϝϪв :ϸϜϸКцϜ ИмвϮв ϞϝЂϲ ϣЮϜϸ ϼϝϠϦ϶Ϝ.

. ϼϝϠϦ϶Ϝ ЬвϝЪϦЮϜ):(Integration Testing ϼϝϠϦ϶Ϝϝ̯Лв ϤϜϸϲмЮϜ ЬКϝУϦ.

. аϝДжЮϜ ϼϝϠϦ϶Ϝ(System Testing)  :ϤϝϠЯАϦвЮϜ ϣтϠЯϦ дв ХЧϲϦЯЮ ̯ывϝЪ аϝДжЮϜ ϼϝϠϦ϶Ϝ.

. ϼϝϠϦ϶Ϝ ЬмϠЧЮϜ):(Acceptance Testing аϦтйϦϝϮϝтϦϲϜ сϠЯт аϝДжЮϜ дϒ дв ХЧϲϦЯЮ ЬтвЛЮϜ ϣАЂϜмϠ..



сϲтЎмϦ ЬϝϪв

ϞыАЮϜ ϤϝϮϼϸ АЂмϦв ϞЂϲт ϝ̯ϮвϝжϼϠ ЌϼϦУжЮ.

Å ϼϝϠϦ϶ъϜсЪтϦϝϦЂЮϜ:

Å дϒ дв ϸЪϓϦЯЮ ϸмЪЮϜ ЈϲТ ϣвϸ϶ϦЂвЮϜ ϣЮϸϝЛвЮϜ ̭ϝА϶ϒ ϸϮмϦ ъ ̪ϣϲтϲЊϜ ϣПЯϠ ϣЧЯЛϦв ϣтϸКϜмЦ ϣϮвϼϠЮ

ϣвϸ϶ϦЂвЮϜ ϤϜϼтПϦв мϒ ϼтОм ϣвϸ϶ϦЂвϣТϼЛв.

ÅсЪтвϝжтϸЮϜ ϼϝϠϦ϶ъϜ:

Å ϭвϝжϼϠЮϜ ЬтПІϦ аϜϸ϶ϦЂϝϠ ϣКмвϮвϤϝϮϼϸЮϜ дв ХЧϲϦЮϜм ̪ дϒ двЮϜ АЂмϦвЮϜ ХϠϝАϦ ϤϝϮϼ϶вЮϜЙЦмϦв.



ϼϝтЛвЮϜ  ϼϝϠϦ϶ъϜсЪтϦϝϦЂЮϜ сЪтвϝжтϸЮϜ ϼϝϠϦ϶ъϜ

ϺтУжϦЮϜ ϭвϝжϼϠЮϜ ЬтПІϦ дмϸϠϭвϝжϼϠЮϜ ЬтПІϦ Йв

РϸлЮϜ  ϸмЪЮϜ ЈϲТ ϤϝвтвЊϦЮϜм ϤϜϸжϦЂвЮϜм ϭвϝжϼϠЮϜ РϚϝДм ЈϲТ ̭ϝжϪϒЬтПІϦЮϜ

ϤϜмϸцϜ Code Review, Static Analysis Tools JUnit, Selenium, LoadRunner

ϣУЯЪϦЮϜ  ϣЎУ϶жв)Ϝ̯ϼЪϠв аϦт РІЪЮϜ дъ(  аϦ ϜϺϖ пЯКϒ сТ РІЪЮϜϣЧϲъ ϣЯϲϼв

 ϼϝϠϦ϶ъϜ дтϠ ϤϝЦмϼУЮϜ ЬмϸϮЮϜ ϱЎмтсЪтϦϝϦЂЮϜϜ ϼϝϠϦ϶ъϜмсЪтвϝжтϸЮ



 ϝв ̮Ϡ ϸмЊЧвЮϜCode RefactoringϤϝтϮвϼϠЮϜ ϼтмАϦ сТ

 ϸмЪЮϜ ϣЯЪтк ϢϸϝКϖCode Refactoring  ск ϣтЯвКϞтϦϼϦсϮϼϝ϶ЮϜ йЪмЯЂ ϼттПϦ дмϸ сЮϝϲЮϜ сϠмЂϝϲЮϜ ϸмЪЮϜ  .

 РϸлЮϜ ϣЮмлЂм ̪йϦ̭ϜϼЦ ϣЮмлЂм ̪ϸмЪЯЮ ϣтЯ϶ϜϸЮϜ ϣтжϠЮϜ дтЂϲϦ мк сЂтϚϼЮϜ ̪йϦжϝтЊйϚϝА϶ϒ ϱтϲЊϦм йЛтЂмϦм йвлТ ЬлЂт ϝвв.

 ъ РϚϝДм ϼтПϦ мϒ ϢϸтϸϮ ϤϜϾтв ϣЯЪтлЮϜ ϢϸϝКϖ РтЎϦ ϸКϝЂϦ ЬϠ ϭвϝжϼϠЮϜ пЯКϤЦмЮϜ ϼмϼвϠ йϦвϜϸϦЂϜм ϸмЪЮϜ ϣТϝДж пЯК ДϝУϲЮϜ.

ϣвϝК ϤϝДϲыв:



A release is a version of the software that has been 

formally distributed or made available to users, often after 

testing and quality assurance.

Not all versions are released; only those deemed 

stable and ready for public use are considered 

releases.

For example, a development team might create multiple 

builds and versions internally, but only the final, tested 

version that is deployed to users is labeled a release.

In software engineering, "release" and "version" are 

related but distinct concepts. A version refers to a 

specific, identifiable state of software, typically labeled with 

a version number such as 1.0 or 2.1.5, which signifies a 

particular iteration of the software with specific features, bug 

fixes, or improvements.

Release vs. Version



A Version Control System (VCS) is a tool that tracks and manages all changes made to your project, whether 

you work alone or in a team. As your project grows and new features are added, it stores every version safely. 

This allows you to access or restore any version without manually creating separate copies.

Version Control System (VCS)



Gitis afree and open sourcedistributed version control 

system (VCS) DESIGNED to handle everything from 

small to very large projects with speed and efficiency.

Gitis a type of source code management system called a distributed 

version control system.

Gitis a tool to facilitate development work by recording and 

tracking the changelog (version) of files, comparing past and 

current files, and clarifying changes.

It  also allows multiple developers to edit files at once, so the work 

can be distributed.

What is Git?

https://git-scm.com/about/#free-and-open-source


GitConcepts
Repository-A directory where gitmonitors your project files and records their revision 

history.

A repository in Gitis a storage for files, which can be remote or local.

Remote Repositoryis a repository where the source code is placed on a server on the 

Internet and can be shared by everyone.

Local repositoryis a repository where the source code is located on your computer and 

only you can make changes

Clone-It created a local copy of a remote repository on your machine.

Stage -It Selects specific changes that you want Gitto include in the next snapshot.

Commit-It records the staged changes as a permanent version in the project history.

Branch-Lets you develop new features or experiment without affecting the main 

project.

Merge-Integrates changes from one branch into another.

Pull-It fetches and applies updates from a remote repository to your local one.

Push-It Uploads your local commits to a remote repository


