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Debugger ˚̘́̌́̄̏̅̇̔̃́ ˜̑̏̄̑́̍́ȟ ̨̎̒̓̑̔̍̆̎̓ ̠̅̌ ̨̠̅̏̒̌̅̇̆̎̎ ̋̏̅̔ȟ 
̏̚ ̤̝̠̃̉̋̏̎̔̓̒Ȣ ˙̏̇̎́ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ 
̠̅̌ ̠̎́̐̉̒́̎̎ ̐̑̏̄̑́̍ ̎́ ̝̌̏̓̔ 

File Browser  ˛̠̘̄̌̅́ ̨́̊̌̃̕ ˴̎̒̓̑̔̍̆̎̓ ̠̅̌ ̅̏̒̓̔̐̔ ̅̏ ̩́̊̌̏̃̏̕ ̒̉̒̓̆̍̉ 
̋̏̍̐ȭ̟̓̆̑́ȟ ̤̍́ ̨̍̏̇̌̉̃̏̒̓ ̠̈́̃́̎̓́̇̆̎̎ȟ 
̙̃̉̅̋̏̄̏ ̠̐̆̑̆̄̌̅̔ ̨́̊̌̃̕ 

Finder  ˥̘̔̋́ ˜̑̏̄̑́̍́ȟ ̨̎̒̓̑̔̍̆̎̓ ̠̅̌ ̨̙̠̃̅̔̋́̎̎ ̍̆̓̏-
̨̅̃ȟ ̨̋̌́̒̃ȟ ̐̑̏̄̑́̍̎̏̄̏ ̋̏̅̔ȟ ̨̗́̎̏̓́̊ȟ ̐̑̉-
̨̋̌́̅̃Ȣ ˠ̨̤̍ ̙̔̋́̓̉ ̈́ ̈̑́̈̋̏̍ ̝̐̆̑̆̓̃̏̑̆̎ 

Iceberg  ˙̆̎̆̅̇̆̑ ̨̐́̋̆̓̃ ˞̉̒̓̆̍́ ̟̋̏̎̓̑̏̌ ̨̃̆̑̒̊ ̠̅̌ ̨̤̩̃̈́̍̏̅ ̈ Git 

Image ˛̂̑́̈ ̒̉̒̓̆̍̉ ˗̨̗̠̏̌̆̋ ̨̖̃̒ ̏̂ǫ̤̃̄̋̓̃ ̒̉̒̓̆̍̉ȟ 
̤̝̠̈́̃́̎̓́̇̔̓̒ ̔ ̨̝̃̑̓̔́̌̎̔ ̙̍́̉̎̔ 

Inspector  ˴̎̒̐̆̋̓̏̑ ̏̂ǫ̤̃̄̋̓̃ ˜̑̏̄̑́̍́ȟ ̨̎̒̓̑̔̍̆̎̓ȟ ̠̋̉̊ ̤̅́ ̈̍̏̄̔ ̠̈́̄̌-
̎̔̓̉ ̃̒̆̑̆̅̉̎̔ ̏̂ȭ̤̋̓́ȟ ̘̃̉̃̉̓̉ ̓́ ̨̈̍̎̉̓̉ 
̊̏̄̏ ̒̓́̎ 

Morph  ˙̏̑́̕ ˏ̉̅̉̍̉  ̊̆ ̌̆̍̆̎̓ ̨̎̓̆̑̆̊̒̔̕ ̘̋̏̑̉̒̓̔̃́́ 

Pharo Launcher  ˜̔̒̋̏̃́ ̐̑̏̄̑́̍́ ˞̨̗̝̐̆́̌̎́ ̐̑̏̄̑́̍́ȟ ̎́̐̉̒́̎́ ̎́ Pharoȟ ̠̅̌ 
̨̃̅̒̓̆̇̔̃ ̠́̎̎ ̓́ ̈́̐̔̒̋̔ ̨̃̆̑̒̊ Pharo 

Playground  ˜̨̘̗̠̒̏̎̉ ˏ̨̋̎̏ ̠̅̌ ̘̂̆̈̐̆̎̏̄̏ ̠̃̉̋̏̎́̎̎ ̨̑́̄̍̆̎̓̃̕ 
̋̏̅̔ȟ ̨̎̓̆̄̑̏̃́̎̆ ̈ ̨̎̒̐̆̋̓̏̑̏̍ ̏̂ǫ̤̃̄̋̓̃ 

Spotter  ˚̨́̃̅̎̉̋ ˏ̨̋̎̏ ̨̅́̌̏̄̔ ̠̅̌ ̙̃̉̅̋̏̄̏ ̨̙̠̃̅̔̋́̎̎ 
̝̂̔̅-̘̏̄̏ ̃ ̨̒̉̒̓̆̍ 

System Browser  ˛̠̘̄̌̅́ ̨̋̌́̒̃ȟ 
˞̉̒̓̆̍̎̉̊ ̠̘̏̄̌̅́ 

ː̏̌̏̃̎̉̊ ̨̎̒̓̑̔̍̆̎̓ ̒̉̒̓̆̍̉ Pharoȟ ̠̋̉̊ 
̤̎́̅́ ̅̏̒̓̔̐ ̅̏ ̨̖̃̒ ̨̐́̋̆̓̃ ̨̋̌́̒̃ȟ ̨̩̖̖̎ 
̨̍̆̓̏̅̃ȟ ̤̅́ ̈̍̏̄̔ ̙̏̄̏̌̏̔̃́̓̉ ̨̎̏̃ ̋̌́̒̉ ̓́ 
̑̆̅́̄̔̃́̓̉ ̨̠̎́̃̎ 

Test Runner  ˙̆̎̆̅̇̆̑ ̨̓̆̒̓̃ ˜̑̏̄̑́̍́ ̠̋̆̑̔̃́̎̎ ̝̍̏̅̔̌̎̉̍̉ ̓̆̒̓́̍̉ 

Transcript  ˗̝̏̎̒̏̌ ̒̉̒̓̆̍̉ ˟̆̋̒̓̏̃̆ ̨̃̋̎̏ȟ ̠̋̆ ̍̏̇̎́ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ 
̠̅̌ ̠̃̉̃̆̅̆̎̎ ̖̓̆̒̓̏̃̉ ̨̝̐̏̃̅̏̍̌̆̎ ̨̃̅ ̏̂ȭ-
̨̤̋̓̃ȟ ̨̤̐̔̂̌̋̔ ̨̠̐̏̃̅̏̍̌̆̎̎ ̐̑̏ ̐̏̍̉̌̋̉ 
̨̐̅ ̘́̒ ̨̨̠̗̩̎̒̓́̌ ̨̐́̋̆̓̃ 

Virtual machine, 
VM 

ˏ̨̝̑̓̔́̌̎́ ̙̍́̉̎́ ˤ́̒̓̉̎́ Pharoȟ ̈́̌̆̇̎́ ̨̃̅ ̐̌́̓̏̑̍̉̕ȟ 
̤̃̉̋̏̎̔ ̂́̊̓-̋̏̅ ̐̑̏̄̑́̍ 

Workspace  ˝̘̏̂̏̆ ̨̃̋̎̏ ˝̆̅́̋̓̏̑ ̨̓̆̋̒̓̃ȟ ̍̏̇̎́ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ 
̠̅̌ ̠̈́̃́̎̓́̇̆̎̎ ̨́̊̌̃̕ȟ ̠̃̉̐̑̏̂̔̃́̎̎ 
̨̑́̄̍̆̎̓̃̕ ̋̏̅̔ȟ ̨̠̈̂̆̑̄́̎̎ ̅̏ ́̊̌̔̕ 

World Menu  ː̏̌̏̃̎̆ ̟̍̆̎ Pharo ɀ ̗ ̨̌̉̊ ̨̒̃̓ ̎́ ̋̏̍̐ǫ̟̃̄̓̆̑ȟ ̓̏̍̔ ̊̏̄̏ 
̄̏̌̏̃̎̆ ̟̍̆̎ ̤̝̠̎́̈̉̃́̓̒ Ⱥ˞̨̃̓Ȼ 
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˾ͦ͒͘͜͡ м  

˽ͪͦ ͼΌ ͙͎ͤͯ͟ 

ˣ̆ ̠̃̉̅́̎̎ ̋̎̉̄̉ ̈́̒̎̏̃́̎ ̆̎ ́ ̝̐̏̐̆̑̆̅̎̏̍̔ ̨̃̉̅́̎̎ Pharo ̎ ́ ̖̐̑̉̋̌́̅́, ́ ̃̓̏̑́̍̉ 
̠̋̏̄̏ ̂̔̌̉ ̱ ̎̅̑ ̟ ˜Ȣ ˎ̌̆̋ȟ ˞̓̆́̎̕ ˑ̟̋́̒ȟ ˛̒̋́̑ ˚̨̑̒̓̑́̈ȟ ˑ̆̍ ̨̤̎ ˜̏̌̌̆ȟ ˑ̆̍ ̨̤̎ ̠ ́̒̒̔ ̓́ 
˙́̑̋̔̒ ˑ̆̎̋̆̑Ȣ ˏ̏̎̏ ̓ ́̋̏̇ ̏̐ ̤̝̠̉̑́̓̒ ̎  ́̃ ̉̐̔̆̎̆̚ ̠̅̌ 0ÈÁÒÏ υȢπ ̠̃̉̅́̎̎ ˛̎̏̃̌̆̎̆ 
Pharo ̎ ́ ̖̐̑̉̋̌́̅́ȟ ́̃̓̏̑̒̓̃́ ˞̓̆́̎̕ ́ˑ ̟̋́̒ ́̈ ́ ̨̗̤̟̑̆̅́̋ ˑ̍̉̓̑́ ˔̨̨́̄̅̔̌̎́ȟ ˚̨̠̋̏̌́ 
ː̆̒̒́ ̓́ ˑ̨̨̨̍̓̑̒́ s ̨̌̏̔̐̒́. 

ˎ́̄́̓̏ ̨́̒̐̆̋̓̃ ̠̃̉̋̏̑̉̒̓́̎̎ ̨̨̎̒̓̑̔̍̆̎̓̃ 0ÈÁÒÏ ̨̠̈̍̎̉̌̉̒ ̈ ̘́̒̔ ̝̏̒̓́̎̎̏̄̏ 
̠̃̉̅́̎̎ȟ ̨ ̍̉ ̎́̐̏̌̆̄̌̉̃̏ ̗̟̐̑́̃́̌̉ȟ ̏̂̚ ̏̐̉̒́̓̉ ̨̗ ̨̈̍̎̉. 

¶ ˙̉ ̐̆̑̆̂̔̅̔̃́̌̉ ̘̐̏́̓̏̋ ̋̎̉̄̉ȟ ̏̂̚ ̒̋̏̑̏̓̉̓̉ ̨̑̏̈̅̌̉. 

¶ ˙̉ ̅̏ ̅́̌̉ ̎ ̏̃̉̊ Ⱥ̒̓́̑̓̏̃̉̊Ȼ ̑ ̨̏̈̅̌ ̨ ̈ ̐̑̏̒̓̉̍ ̐̑̉̋̌́̅̏̍ ̙̠̏̄̏̌̏̆̎̎ 
̨̘̝̌̉̌̎̉̋́. ˏ ̨̎ ̅ ̝́̒̓ ̈̍̏̄̔ ̘ ̨̘̉̓́̆̃ ̘̐̏̂́̉̓̉ ̨̨̙̎́̊̃́̇̌̉̃ ̋̑̏̋̉ ̅ ̠̌ 
̘̠̃̉̈̎́̆̎̎ ̋̌́̒̔ȟ ̠̓̆̒̓̔̃́̎̎ ̓  ́̈ ̠̂̆̑̆̇̆̎̎ ̊̏̄̏ ̋̏̅̔Ȣ 

¶ ˙̉ ̒̓̉̒̌̏ ̏̐̉̒́̌̉ ̎̏̃̉̊ ̒̉̒̓̆̍̎̉̊ ̠̘̏̄̌̅́ Calypso ̓ ́ ̈́̒̓̏̒̔̎̏̋ Pharo 
Launcher. 

¶ ˙̉ ̐̏̅́̌̉ ̑ ̨̏̈̅̌ȟ ̠̘̐̑̉̒̃̆̎̉̊ ̒ ̨̉̒̓̆̍ ̟̋̏̎̓̑̏̌ ̨̃̆̑̒̊ Iceberg ̓ ́ ̨̟̔̐̑́̃̌̎̎ 
̐́̋̆̓́̍̉Ȣ ˟̆̍̔ ̟̤̅̏̐̏̃̎ ̎̏̃́ ̋̎̉̄́ Manage Your Code with Git and Iceberg, 
̅̏̒̓̔̐̎́ ̈́ ̟́̅̑̆̒̏ http://books.pharo.org . 

¶ ˙̉ ̅̏̅́̌̉ ̎̏̃̉̊ ̨̑̏̈̅̌ ̐ ̑̏ Traits. 

¶ ˙̉ ̒̐̑̏̒̓̉̌̉ ̨̑̏̈̅̌ ̈  ̏̐̉̒̏̍ SUnit, ̏ ̨̝̒̋̌̋̉ ̎́ http://books.pharo.org  ̓ ̆̐̆̑ 
̅̏̒̓̔̐̎́ ̠̒̔̐̔̓̎ ̋̎̉ ̄́ Learning Object-Oriented Programming, Design and TDD with 
Pharo. 

¶ ˙̉ ̃̉ ̐̑́̃̉̌̉ ̨̓ ̘ ́̒̓̉̎̉ ̋̎̉̄̉ȟ ̨̠̋ ̨̍̒̓̉̌̉ ̐ ̏̍̉̌̋̉  ̃ ̨̖̐̏̐̆̑̆̅̎ ̠̖̃̉̅́̎̎ȟ 
̎́̐̑̉̋̌́̅ȟ ̨̑̏̈̅̌ Morphic. ̃ ̘̏̓̏̎́ ̨̠̃̆̑̒ ̎́̂́̄́̓̏ ̋ ̑́́̚ ̐ ̨̠̏̑̃̎̎̏ ̈ Pharo ̎ ́ 
̖̐̑̉̋̌́̅́. 

˗̎̉̄́ Pharo ̎ ́ ̖̐̑̉̋̌́̅́ ̈ ́̈̎́̌́ ̘̉̍́̌̏ ̨̈̍̎ȟ ̨̨̗̍̏̅̉̋́̊̕ ̓́ ̝̏̎̏̃̌̆̎ȟ ̏̂̚ 
̨̨̃̅̐̏̃̅́̓̉ ̨̘̐̏̓̏̎̊ ̨̩̃̆̑̒ 0ÈÁÒÏȢ ˔̨̍̎̉ ̎̆ ̨̟̝̠̃̅̂̔̃́̓̒ ̨̒́̍ ̟̒̏̂̏ȟ ̠̐̏̋̑́̆̎̎̚ ̤ 
̝̑̆̈̔̌̓́̓̏̍ ̩̎́̐̏̌̆̄̌̉̃̏ ̑̏̂̏̓̉ ̝̖̂́̄́̓̏ ̟̌̅̆̊ȟ ́̅̇̆ ̎̆ ̍̏̇̎́ ̐̑̏̒̓̏ ̨̈̍̎̉̓̉ ȺυȢπȻ 
̎́ ȺωȻȢ ˞́̍̆ ̓̏̍̔ ˞̓̆́̎̕ ˑ̟̋́̒ȟ ̏̅̉̎ ̈ ̐̏ ̨̖̒̓̊̎̉ ̨  ̄̏̌̏̃̎̉  ̖́ ̨̃̓̏̑ ̃̋ ̎̉̄̉ ̠̐̑̏̓̄̏̍ 
̝̖̂́̄́̓̏ ̨̑̏̋̃ȟ ̈́̐̑̏̐̏̎̔̃́̃ ̈ ̘́̈̎́̉̓̉ ˞̝̠̆̂́̒̓̎́ȟ ˑ̇̏̑̅́̎́ ̓́ ˗̨̃̆̎̓̎́ ̒̆̑̆̅ 
̨́̃̓̏̑̃ Pharo 9 ̎ ́ ̖̐̑̉̋̌́̅́. 

1.1. ̋ͦ ͔ͭ͊͟ Pharo 

Pharo (ˡ́̑ĕ) ɀ ̗ ̆ ̘̒̔́̒̎́ ̨̘̅̉̎́̍̎̏ ̨̓̉̐̈̏̃́̎́ ̍̏̃́ ̠̐̑̏̄̑́̍̔̃́̎̎ ̈ ̨̃̅̋̑̉̓̉̍ 
̋̏̅̏̍ ̨  ̒̆̑̆̅̏̃̉̆̚ ̨̎̓̆̑́̋̓̉̃̎̏̄̏ ̠̐̑̏̄̑́̍̔̃́̎̎ȟ ̖̎́̓̎̆̎̎̉̋̏̍ ̠̖̋̉ ̒̓́̃ Smalltalk. 
Pharo ̓ ́ ̊̏̄̏ ̆̋̏̒̉̒̓̆̍́ ̟̝̠̒̋̌́̅́̓̒ ̈ ̙̆̒̓̉ ̖̏̒̎̏̃̎̉ ̨̆̌̆̍̆̎̓̃ȡ 

¶ ̨̘̅̉̎́̍̎́ ̍̏̃́ ̠̐̑̏̄̑́̍̔̃́̎̎ ̈ ̒̉̎̓́̋̒̉̒̏̍ȟ ̖̒̏̇̉̍ ̎́ ̈́̐̉̒ ̘̟̈̃̉́̊̎̏ 
̨̝̟́̎̄̌̊̒̋̏ ̟̍̏̃̏ȟ ̐̑̏̒̓̉̍ ̎ ́ ̨̝̒̓̌̋̉ȟ ̚ ̏ ̊̏̄̏ ̍̏̇̎́ ̨̃̍̒̓̉̓̉ ̎́ ̨̨̙̗̐̏̓̃ȟ ̨ȟ 
̘̃̏̅̎̏́̒ȟ ̨̈̑̏̈̔̍̌̉̍ ̎ ̨̝́̃̓ ̈ ́̐ ̙̆̑̏̄ ̏̈ ̎́̊̏̍̒̓̃;́ 

¶ ̒̆̑̆̅̏̃̉̆̚ Ⱥ̇̉̃̏̄̏Ȼ ̠̐̑̏̄̑́̍̔̃́̎̎ȟ ̏̚ ̤̅́ ̈ ̍̏̄̔ ̐ ̨̨̑̏̄̑́̍̒̓̏̃ ̨̟̈̍̎̃́̓̉ ̋̏̅ 
̎́ ̝̌̏̓̔ ̨̐̅ ̘́̒ ̊̏̄̏ ̠̃̉̋̏̎́̎̎Ƞ 

http://books.pharo.org/
http://books.pharo.org/
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¶ ̐̏̓̔̇̎̆ ̨̎̓̆̄̑̏̃́̎̆ ̒̆̑̆̅̏̃̉̆̚ ̑̏̈̑̏̂̋̉ ̈ ̘̃̉̆̑̐̎̉̍ ̋̏̍̐̌̆̋̓̏̍ ̨̎̒̓̑̔̍̆̎-
̨̓̃ȟ ̏̚ ̟̝̅̏̐̏̍́̄́̓ ̋̆̑̔̃́̓̉ ̒̋̌́̅̎̉̍ ̋̏̅̏̍ ̨ ̟̝̒̐̏̎̔̋́̓ ̅̏ ̤̐̑̏̋ ̠̓̔̃́̎̎ 
̝̩̐̑́̃̉̌̎̏ ̨̖́̑̓̆̋̓̔̑̉Ƞ 

¶ ̂́̄́̓́ ̨̨̂̂̌̏̓̆̋́ ̨̋̌́̒̃ȟ ̠̋́ ̝̑̏̂̉̓ ̒̆̑̆̅̏̃̉̆̚ ̓́̋̉̍ ̐̏̓̔̇̎̉̍ȟ ̏̚ ̊̏̄̏ 
̍̏̇̎́ ̒̐̑̉̊̍́̓̉ ̠̋ ̨̝̃̑̓̔́̌̎̔ ̨̗̏̐̆̑́̊̎̔ ̒̉̒̓̆̍̔ȟ ̃̒̓́̎̏̃̌̆̎̔ ̎́ ̨̝̃̑̓̔́̌̎̔ 
̙̍́̉̎̔ ̈ ̅̔̇̆ ̙̃̉̅̋̉̍ JIT-̨̠̋̏̍̐̌̓̏̑̏̍ ̓́ ̐̏̃̎̉̍ ̅̏̒̓̔̐̏̍ ̅̏ ̨̖̃̒ ̈ ̨́̒̏̂̃ ̨ 
̨̨̂̂̌̏̓̆̋ Ⱥ̨̩̑̅̎̏Ȼ ̨̗̩̏̐̆̑́̊̎̏ ̒̉̒̓̆̍̉Ƞ 

¶ ̋̔ ̝̌̓̔̑́ ̑ ̏̈̑̏̂̋̉, ̃  ̠ ̨̋̊ ̈ ̨̍̎̉ ̓́ ̠̃̅̏̒̋̏̎́̌̆̎̎ ̖̘̟̝̠̈́̏̏̔̓̒ ̓́ ̃̉̒̏̋̏ 
̨̗̟̝̠̎̔̓̒; 

¶ ̒̐ ̨̝̌̎̏̓́ȟ ̠̋́ ̨̤̃̓́ ̐ ̨̨̑̏̄̑́̍̒̓̃ ̈  ̔̒ ̨̖ ̨̨̗̋̎̃ ̒ ̨̃̓̔ ̈ ̝̂̔̅-̠̋̉̍̉ ̨̠̃̍̎̎̍̉ ̓́ 
̠̈̎́̎̎̍ ̨̝̖̅̏̃̌̎̉ ̍ ̏̃ ̐ ̠̑̏̄̑́̍̔̃́̎̎. 

Pharo ̐ ̑́̄̎̆ ̎́̅́̓̉ ̨̝̃̌̎̏ ̙̟̐̏̉̑̃́̎̔ ̐̌́̓̏̑̍̔̕ ̠̅̌ ̨̐̑̏̆̒̊̎̏̄̏̕ ̠̒̓̃̏̑̆̎̎ 
̐̑̏̄̑́̍̎̏̄̏ ̘̠̈́̂̆̈̐̆̆̎̎ ̓́ ̐̏̓̔̇̎̔ ̨̎́̅̊̎̔ ̏̒̎̏̃̔ ̠̅̌ ̨̝̅̏̒̌̅̇̆̎ ̨ ̑̏̈̑̏̂̋̉ 
̨̘̖̅̉̎́̍̎̉ ̍̏̃ ̨ ̒̆̑̆̅̏̃̉̚Ȣ 0ÈÁÒÏ ̓́̋̏̇ ̤̒̌̔̄̔ ̒̆̑̆̅̏̃̉̆̍̚ ̨̨̗̩̑̆́̌̈́ ̠̅̌ ̐̌́̓̏̑̕-
̍̉ 3ÅÁÓÉÄÅ ̑̏̈̑̏̂̋̉ ̃̆̂-̨̅̏̅́̓̋̃ȟ ̠̋́ ̅̏̒̓̔̐̎́ ̎́ ̨̒́̊̓ http://www.seaside.st . 

ˬ̅̑̏ Pharo ̍ ̨̝̒̓̉̓ ̙̌̉̆ ̓̏̊ ̋̏̅ȟ ̏̚ ̟̤̝̠̑̏̈̐̏̃̒̅̇̔̓̒ ̈́ ̨̨̗̤̟̌̆̎̈ ˙˴˟ ɉ̄̑̔̐́ 
̨̨̗̌̆̎̈̊ȟ ̖̑̏̈̑̏̂̌̆̎̉ ˙̘̝́̒́̔̒̆̓̒̋̉̍ ̨̖̘̓̆̎̏̌̏̄̎̉̍ ̨̎̒̓̉̓̔̓̏̍ ̠̅̌ ̟̠̑̏̈̐̏̃̒̅̇̆̎̎ 
̨̝̃̌̎̏̄̏ ̐̑̏̄̑́̍̎̏̄̏ ̘̠̈́̂̆̈̐̆̆̎̎ɊȢ ˜̤̑̏̋ ̓ Pharo ̑ ̘̠̏̈̐̏́̃̒ ̔ ̨̂̆̑̆̈̎ ςππψ ̑̏̋̔ ̠ ̋ 
̨̠̃̅̄́̌̔̇̆̎̎ Squeakȟ ̋̑̏̒-̐̌́̓̏̑̍̎̏̄̏̕ ̨̠̃̓̌̆̎̎ ̘̩̋̌́̒̉̎̏ ̒̉̒̓̆̍̉ ̠̐̑̏̄̑́̍̔̃́̎̎ 
Smalltalk-ψπȟ ́ ̙̐̆̑́ ̂̆̓́-̨̠̃̆̑̒ ρȢπ ̘̐̏̂́̉̌́ ̨̒̃̓ σρ ̠̌̉̐̎ ςππω ̑̏̋̔Ȣ ˜̘̟̏̓̏̎̏ 
̨̤̟̃̆̑̒ Pharo ̤  ωȢπ1Ȣ ˵̩ ̂̔̌̏ ̃̉̐̔̆̎̏̚ ̃ ̨̌̉̐̎ ςπςρ ̑̏̋̔Ȣ 

Pharo ɀ ̅ ̔̇̆ ̨̝̍̏̂̌̎ȟ̆ ̨̝̏̒̋̌̋̉ ̍̏̇̆ ̗̟̐̑́̃́̓̉ ̃ ̝̖̂́̄́̓̏ ̨̗̖̏̐̆̑́̊̎̉ ̖̒̉̒̓̆̍́ȡ 
OS X, Windows, Linux, Android, iOS ̓ ́ Raspberry PiȢ ˖̏̄̏ ̨̝̃̑̓̔́̌̎́ ̙̍́̉̎́ ̨̗̌̋̏̍ ̎́̐̉-
̒́̎́ ̎́ ̨̨̐̅̍̎̏̇̉̎ PharoȢ ˣ̆ ̝̑̏̂̉̓ ̊̏̄̏ ̓́̋̏̇ ̌̆̄̋̉̍ ̠̅̌ ̠̎́̌́̄̏̅̇̆̎̎ȟ ̨̠̑̏̈̔̍̎̎ 
̓́ ̠̃̎̆̒̆̎̎ ̨̈̍̎ ̨ ̝̅̏̐̏̃̎̆̎. Pharo ̤  ̨̙̤̑̔̍ ̙̉̑̏̋̏̄̏ ̒̐̆̋̓̑ ̨́ ̨̗̖̎̎̏̃́̊̎̉ ̤̐̑̏̋ ̨̓̃ 
̨̃̅ ̨̝̖̍̔̌̓̉̍̆̅̊̎̉ ̨̈́̒̓̏̒̔̎̋̃ ̨ ̨̨̖̏̒̃̓̎ ̐̌́̓̏̑̍̕ ̅̏ ̨̗̖̋̏̍̆̑̊̎̉ ̒̆̑̆̅̏̃̉̚ 
̑̏̈̑̏̂̋̉ ̃̆̂-̝̈́̒̓̏̒̔̃́̎Ȣ 

˛̨̤̟̅̎ ̈ ̖̄̏̌̏̃̎̉ ̑̉̒ Pharo ̤  ̓̆ȟ ̏̚ ̗  ̆̎ ̨́̒̐̑́̃̅ ̎̏̃ ̆̃ ̨̠̓̌̆̎̎ Smalltalkȟ ́ ̎̆ ̘̈̃̉́̊-
̎́  ̋ ̨̏̐ ̠̋ ̨̙̖̏̌̉̎ ̊̏̄̏ ̨̨̗̑̆́̌̈́̊Ȣ ˙̉ ̨̟̤̔̒̃̅̏̍̌̍̏ȟ ̏̚ ̤̐̑̏̋ ̓̉ ̃ ̨̒̓̉̌ ˏ̆̌̉̋̏̄̏ 
̖̃̉̂̔̔ ̠̅̌ ̠̒̓̃̏̑̆̎̎ ̈ ̠̎̔̌ ̝̃̒̏̄̏ ̊ ̏̅̑́̈̔ ̨̑̅̋̏ ̋̏̌̉ ̠̟̝̅̏̒̄́̓ ̨̖̔̒̐̔ȟ ̓̏̍̔ Pharo 
̤̐̑̏̐́̄̔ ̆ ̨̟̗̃̏̌̊̎ ̨̓  ́̐ ̏̒̓̔̐̏̃ ̨̈ ̨̍̎Ȣ̉ ˒̨̟̗̠̃̏̌ ̘̤̏̈̎́́ȟ ̏̚ Pharo ̅ ̤̏̐̔̒̋́ ̐̏̍̉̌̋̉ 
̨ ̎̆ ̐̑́̄̎̆ ̠̅̏̒̄̓̉ ̅ ̖̏̒̋̏̎́̌̉ ̨̙̝̑̆̎ ̈́ ̏̅̉̎ ̃̆̌̉̋̉̊ ̋̑̏̋ȟ ̨̝̎́̃̓ȟ ̠̋̏̚ ̂ ̎́̍ ̗̝̏̄̏ 
̅̔̇̆ ̨̖̠̏̓̌̏̒Ȣ ˚̨̝́̓̏̍̒̓ Pharo ̐ ̨̤̅̓̑̉̍̔ ̨̎̆̃̆̌̉̋ ̨̨̐̏̒̌̅̏̃̎ ̨̈̍̎̉ȟ ́̌̆ ̨̈̑̏̂̌̆̎ 
̂́̄́̓̏-̂́̄́̓̏ ̨̑́̈̃Ȣ ˟́̋̉̊ ̨̨̖̐̅̅ ̨̤̈̂̆̑̄́ ̃ ̨̝̒̓́̂̌̎̏̍̔ ̨̒̓́̎ ̨̝̎́̃̓ ̨̙̎́̊̏̒̓́̎̎̔ 
̑̏̈̑̏̂̌̆̎̔ ̨̟̃̆̑̒ȟ ̏̚ ̤̅́ ̈̍̏̄̔ ̆ ̋̒̐̆̑̉̍̆̎̓̔̃́̓̉ ̈ ̃́̇̌̉̃̉̍̉ ̎̏̃̉̍̉ ̈́̒̏̂́̍̉ ̘̉ 
̨̨̂̂̌̏̓̆̋́̍̉Ȣ ˣ̆ ̠̤̒̐̑̉ ̃̎̆̒̋̔ ̓́ ̙̃̉̅̋̏̍̔ ̈̃̏̑̏̓̎̏̍̔ ̈̃ȭ̠̈̋̔ ̨̃̅ ̨̝̒̐̌̎̏̓̉ȟ ̎́ ̠̋̔ 
0ÈÁÒÏ ̤̝̠̐̏̋̌́̅́̓̒ ̠̈́̅̌ ̒̃̏̄̏ ̨̖̔̒̐̔Ȣ ˏ ̨̙̑̆̓ȟ Pharo ̎  ̆̍ ̤́ ́̓̑̉̂̔̓̔ Ⱥ̙̌̉  ̆̅ ̠̌ ̘̉̓́̎-
̎Ȼ̠ȡ ̃ ̏̎  ̏̚ ̠̏̅̎ ̨̤̎̓̆̄̑̔ ̨̈̍̎̉ȟ ̨̈̑̏̂̌̆̎ ̨̝̟̒̐̌̎̏̓̏Ȣ Pharo ̏ ̓̑̉̍́̌̏ ̅ ̠̏̐̏̃̎̆̎̎ ̨̃̅ 
̨̒̏̓̎ ̨́̃̓̏̑̃ ̈ ̨̗̌̏̄̏ ̨̒̃̓̔ȟ ̨ ̃̉ ̓̆̇ ̍̏̇̆̓̆ ̃̐̌̉̎̔̓̉ ̎́ Pharo! ̃ ̑̏̒̓̏ ̠̝̐̆̑̆̄̌̎̓̆ 
http://github.com/pharo -project/pharo.  

1.2. ˨͡Ύ ͎ͦͦ͟ ͼΎ ͙͎ͤ͊͟ 

ˣ̠ ̋̎̉̄́ ̎̆ ̘̃̉̓̉̍̆ ̃́̒ ̐̑̏̄̑́̍̔̃́̓̉Ȣ ˤ̘̉̓́ ̍́̃ ̂̉ ̈̎́̓̉ ̨̠̝̋̒ ̍̏̃̉ ̠̐̑̏̄̑́̍̔̃́̎̎Ȣ 
ˑ̏̐̏̍̏̇̆ ̓́̋̏̇ ̠̈̎́̎̎ ̏̒̎̏̃ ̏̂ȭ̤̋̓̎̏-̨̤̏̑̎̓̏̃́̎̏̄̏ ̠̐̑̏̄̑́̍̔̃́̎̎Ȣ 

 
1 ̊ ́ ̘́̒ ̖̃̉̏̅̔ ̐̆̑̆̋̌́̅̔ ̃̉̐̔̆̎̏̚ Pharo 10ȟ ̨ ̤̓̑̉̃́ ̑̏̂̏̓́ ̎́̅ Pharo 11 (̐̑̉̍. ɀ ˬ ̙̑̏̋̏ ˞Ȣ). 

http://www.seaside.st/
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˗̎̉̄́ ̝̏̈̎́̊̏̍̉̓ ̃́̒ ̨̈ ̒̆̑̆̅̏̃̉̆̍̚ ̠̐̑̏̄̑́̍̔̃́̎̎ Pharoȟ ̟̍̏̃̏ ̓́ ̨̨̃̅̐̏̃̅̎̉̍̉ 
̨̎̒̓̑̔̍̆̎̓́̍̉Ȣ ˙  ̉̐ ̤̑̏̅̆̍̏̎̒̓̑̔̍̏ ̈ ̨̝́̄́̌̎ ̨̨̅̏̍̉ ̓́ ̐ ̨̘̑́̋̓̉̎ ̨̖̐̅̏̅̉ȟ ́̌̆ 
̄̏̌̏̃̎̉̊ ̎́̄̏̌̏̒ ̈̑̏̂̉̍̏ ̎́ ̨̖̩̓̆̎̏̌̏̄ȟ ́ ̎̆ ̎́ ̏̂ȭ̤̋̓̎̏-̨̤̏̑̎̓̏̃́̎̏̍̔ ̤̐̑̏̋ ̨̓̔̃́̎̎Ȣ 
˙̉ ̎́ ̃̏̅̉̓̉̍̆̍̏ ̖ ̨̙̏̑̏ ̨̘̎́̏̎ ̐̑̉̋̌́̅̉ ̓́̋ ̘́̒̓̏ȟ ̠̋ ̨̝̓̌̋̉ ̗̆ ̂̔̅̆ ̍̏̇̌̉̃̏Ȣ 

˻͚͍͙͚ͤ͊ͤͦ͡ ͯͪͫ͟ tƘŀǊƻ 

˚́ ̨̒́̊̓ http:// mooc.pharo.org ̅ ̏̒̓̔̐̎̉̊ ̘ ̔̅̏̃̉̊ ̙̂̆̈̋̏̓̏̃̎̉̊ ̍́̒̏̃̉̊ ̨̃̅̋̑̉̓̉̊ 
̏̎̌́̊̎ ̋ ̔̑̒ ̐ ̏ PharoȢ ˏ̨̎ ̤̎́̅́ ̖̙̏̑̏̉̊ ̃̒̓̔̐ ̅̏ Pharo ̊  ̏ ̂ȭ̤̋̓̎̏-̨̤̏̑̎̓̏̃́̎̏̄̏ 
̠̐̑̏̄̑́̍̔̃́̎̎ ̨ ̅̏̂̑̆ ̟̤̅̏̐̏̃̎ ̗̟ ̋̎̉̄̔Ȣ 

˽ͦ͒͊͡Έ΄͔ ;͙ͭ͊ͤͤΎ 

ˣ̠ ̋̎̉̄́ ̎̆ ̘̝̎́̃̉̓ ̃́̒ ̝̔̒̏̍̔ȟ ̘̏̄̏ ̃̉ ̤̐̏̓̑̆̂̔̓̆ȟ ̘̉ ̨̖̏̓̌̉ ̂ ̨̠̅̈̎́̓̉̒ ̐̑̏ Pharo. 
˔̠̝̠̎́̅̏̂̌̓̒ ̐ ̨̨̘̆̑̆̌̆̎ ̘̎̉̇̆ ̋̎̉̇̋̉ȟ ̨̅̏̒̓̔̐̎ ̎́ http://books.pharo.org . 

¶ Learning Object-Oriented Programming, Design and TDD with Pharo ̑ ̨̝̏̈̐̏̃̒̓ ̐̑̏ 
̨̄̏̌̏̃̎ ́̒̐̆̋̓̉ ̏̂ȭ̤̋̓̎̏-̨̤̏̑̎̓̏̃́̎̏̄̏ ̤̐̑̏̋ ̠̓̔̃́̎̎ ̓́ ̑̏̈̑̏̂̋̉ȟ ̩̋̆̑̏̃́̎̏ 
̓̆̒̓́̍̉. x ̆ ̖̙̏̑̏́ ̋̎̉̇̋́ ̠̅̌ ̘̠̃̉̃̆̎̎ ̏̂ȭ̤̋̓̎ -̨̤̏̏̑̎̓̏̃́̎̏̄̏ 
̠̐̑̏̄̑́̍̔̃́̎̎Ȣ 

¶ Pharo with StyleȢ ˣ̆ ̋̎̉̄́ ̈ ̠̑̏̈̑̅̔ Ⱥ̍̔̒̉̓̆ ̘̐̑̏̉̓́̓̉ȻȢ ˏ̏̎́ ̠̟̤̐̏̒̎ȟ ̠̋ 
̎́̐̉̒́̓̉ ̨̠̋̒̎̉̊  ̨̘ ̝̉̓́̂̆̌̎̉̊ ̋̏̅ ̎́ Pharo. ˏ ̝̒̏̄̏ ̈́ ̏̅̎̔ ̄̏̅̉̎̔ ̈̍̏̇̆̓̆ 
̤̒̔̓̓̃̏ ̨̐̅̃̉̉̓̚ ̉̒ ̓́̎̅́̑̓ ̒̃̏̄̏ ̋̏̅̔Ȣ 

¶ The Spec UI framework ̐ ̏̋́̇̆ȟ ̠̋ ̠̑̏̈̑̏̂̌̓̉ ̎́ Pharo ̅ ̏̅́̓̋̉ ̨̈ ̒̓́̎̅́̑̓̎̉̍ 
̨̎̓̆̑̆̊̒̏̍̕ ̘̋̏̑̉̒̓̔̃́́Ȣ 

˗̎̉̄̉ ̨̖̘̓̆̎̎̏̄̏ ̠̠̒̐̑̍̔̃́̎̎. 

¶ Manage Your Code with Git and Iceberg ̅ ̝̆̓́̌̎̏ ̠̟̤̐̏̒̎ȟ ̠̋ ̋̆̑̔̃́̓̉ ̙̃́̉̍ 
̋̏̅̏̍ ̎́ Git . 

¶ Enterprise Pharo. ̇ ̨̝̒̓̉̓ ̨̨̑̈̎ ̨̑̏̈̅̌̉ȟ ̏̚ ̟̝̠̒̓̏̒̔̓̒ ̨̎ ̓̆̑̎̆̓̔ȟ ̨̋̏̎̃̆̑̓̆̑̃ȟ 
̨̨̈̃̓̎̏̒̓ ̓́ ̨̗̩̅̏̋̔̍̆̎̓́ȟ ̨̐̏̓̑̂̎̉  ̖̅ ̠̌ ̠̑̏̈̄̏̑̓́̎̎ ̐ ̑̏̄̑́̍Ȣ 

¶ Deep into Pharo ̑ ̤̏̈̋̑̉̃́ ̨̙̄̌̉̂ ̓̆̍̉ ̨̎̇ Pharo ̎ ́ ̖̐̑̉̋̌́̅́. 

ˍ ̓́̋̏̇ ̤ ̋̎̉̄̉ ̠̅̌ ̑ ̙̠̏̈̉̑̆̎̎ ̃ ̌́̒̎̏̄̏ ̋ ̑̔̄̏̈̏̑  ̔

¶ A simple reflective object kernel ̐ ̠̤̆̑̆̄̌̅́ ̨̃̒ ̨̝̔̎̅́̍̆̎̓́̌̎̕ ̍̏̍̆̎̓̉ ̗̐̑̉̎̉̐̔ 
Ⱥ̏̂ȭ̤̋̓ ̤̉  ̟̏̒̎̏̃̏ ̝̃̒̏̄̏Ȼȟ ̨̠̟̘̃̅̐̑́̃̌̉ ̃́̒ ̔ ̎̆̃̆̌̉̋̔ ̐̏̅̏̑̏̇ȟ ̏̂̚ 
̒̓̃̏̑̉̓̉ ̑̆̌̆̋̒̉̃̎̆̕ ̠̅̑̏ ̍ ̏̃Ȣ̉ ˣ̆ ̨̒̐̑́̃̅ ̘̎́̅̈̃̉́̊̎̏Ȣ 

˛̨̋̑̍ ̓̏̄̏ȟ ̤ ̂́̄́̓̏ ̨̙̖̎̉ ̋̎̉̄ ̐̑̏ Smalltalk ̔  ̨̝̃̌̎̏̍̔ ̨̅̏̒̓̔̐ ̎ ́ 
http://stephane.ducasse.free.fr/FreeBooks.html. 

1.3. ˽ͦͪ͊͒͊ 

˚̆ ̠̐̆̑̆̊̍́̊̓̆̒ȟ ̠̋̏̚ ̃̉ ̎̆ ̨̤̈̑̏̈̔̍̓̆ ̨̃̅̑́̈̔ ̠̝̋̔̒ ̘́̒̓̉̎̔ ̋̏̅̔ ̎́ SmalltalkȢ ˏ̉ ̎̆ 
̨̐̏̃̉̎̎ ̈̎́̓̉ ̝̄̆̓ ̔̒̆Ȧ ˍ̌́̎ ˚́̊̓ ̃̉̑́̈̉̃ ̗̆̊ ̗̐̑̉̎̉̐ ̓́̋2: 

˚̝́̍́̄́̊̓̆̒ ̎̆ ̖̟̠̃̉̌̃́̓̉̒Ȣ ˜̨̑̏̄̑́̍̒̓̉-̨̨̘̗̐̏́̓̋̃ ̎́ Smalltalk ̘ ́̒̓̏ ̟̝̠̒̓̉̋́̓̒ ̈ 
̓̑̔̅̎̏́̍̉̚ȟ ̂̏  ̟̝̅̔̍́̓ȟ ̏̚ ̃ ̏̎̉ ̠̝̍̔̒̓ ̅̏̋̌́̅̎̏ ̨̑̏̈̔̍̓̉ȟ ̠̋ ̃̒̆ ̗̟̤̐̑́ȟ ̙̐̆̑ ̨̎̇ 
̊̏̄̏ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉Ȣ ˣ̆ ̝̐̑̉̈̃̏̅̉̓ ̅̏ ̓̏̄̏ȟ ̏̚ ̃̏̎̉ ̘̟̝̈́̓̑́́̓ ̘̉̍́̌̏ ̘́̒̔ȟ ̙̐̆̑ 

 
2 http://alanknightsblog.blogspot.com/2011/10/principles -of-oo-design-or-everything-i.html  

http://mooc.pharo.org/
http://books.pharo.org/
http://stephane.ducasse.free.fr/FreeBooks.html
http://alanknightsblog.blogspot.com/2011/10/principles-of-oo-design-or-everything-i.html
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̨̎̇ ̟̝̈́̐̑̏̄̑́̍̔̓ Transcript show: 'Hello World'Ȣ ˟́ ̨̤̟̏̅̎ ̈ ̘̖̃̆̌̉̆̈̎̉ ̐̆̑̆̃́̄ ˛˛˜ ̤ 
̨̝̍̏̇̌̉̃̒̓ ̎́ ̠̈́̐̉̓́̎̎ Ⱥˬ̋ ̗̆ ̗̟̤̐̑́ȩȻ ̨̨̃̅̐̏̃̒̓̉ Ⱥ˙̨̆̎ ̂́̊̅̔̇̆ȻȢ 

˚̆ ̠̃́̄́̊̓̆̒ ̨̎ ̨̍̉̓ ̈́̐̉̓́̓̉ ̎́̒ȟ ̠̋̏̚ ̃̉ ̘̝̏̄̏̒ ̎̆ ̨̈̑̏̈̔̍̌̉ȟ ̒̋̌́̅̎̏̄̏ ̘̉ ̐̑̏̒̓̏̄̏Ȣ 
ˏ̉ ̍̏̇̆̓̆ ̠̒̋̏̑̉̒̓́̓̉̒ ̙̎́̉̍̉ ̒̐̉̒̋́̍̉ ̠̑̏̈̒̉̌́̎̎ ɉpharo-users@lists.pharo.org, 
pharo-dev@lists.pharo.orgɊ ́̂̏ IRC ̘ ̉ DiscordȢ ˙̉ ̟̌̂̉̍̏ ̠̈́̐̉̓́̎̎ ̨ ̑́̅̏ ̨̤̃̓́̍̏ 
̨̗̖̈́̋́̃̌̆̎̉ ̈ ̝̂̔̅-̠̋̉̍̉ ̎́̃̉̋́̍̉ ̐ ̠̑̏̄̑́̍̔̃́̎̎. 

1.4. ˤ͙͒ͪͭ͊͜͟ ͙͎ͤ͊͟ 

ˣ̠ ̋̎̉̄́ ̨̃̅̋̑̉̓ ́̃  ̓ ́̋̏̍̔ ̨̨̑̏̈̔̍̎̎ȡ 

¶ ̋̎ ̉̄̔ ̨̏̐̔̂̌̋̏̃́̎̏ ̨̐̅ ̨̨̗̤̟̌̆̎̈ Creative Commons ̨ ̈ ̘̠̈́̈̎́̆̎̎̍ ́̃̓̏̑̒̓̃́ ̨ 
̟̠̑̏̈̐̏̃̒̅̇̆̎̎ ̎́ ̖̓́̋̉ ̖̒́̍̉ ̖̔̍̏̃́ ɉ̘̒̋̏̑̏̆̎̏ȡ ## "9-SA)Ȣ ˣ̆ ̘̤̏̈̎́́ȟ ̏̚ ˏ̉ 
̍̏̇̆̓̆ ̨̝̃̌̎̏ ̙̟̐̏̉̑̃́̓̉  ̊́ ̅́̐̓̔̃́̓̉ ̗̟ ̋̎̉̄̔ȟ ̠̋̏̚ ̨̝̓̌̋̉ ̤̝̅̏̓̑̉̍̔̓̆̒ 
̃̉̍̏̄ ̨̨̗̩̌̆̎̈ȟ ̖̅̏̒̓̔̐̎̉ ̈́ ̓́̋̉̍ URL: http://creativecommons.org/licenses/by -
sa/3.0/ ; 

¶ ̗̠  ̋̎̉̄́ ̤̏̐̉̒̔ ̙̌̉̆ ̠̅̑̏ PharoȢ ˙̉ ̂ ̨̖̏̓̌̉ ̖̈́̏̏̓̉̓̉ ̊ ̨̙̖̎̉ ̨́̃̓̏̑̃ 
̅̏̅́̃́̓̉ ̅̏ ̩̎̆ ̐́̑́̄̑́̉̕ȟ ̨̠̘̐̑̉̒̃̆̎ ̓̉̍ ̘́̒̓̉̎́̍ Pharoȟ ̨̠̋ ̍̉ ̎̆ ̏̐̉̒́̌̉Ȣ 
ˬ̋̏̚ ˏ̉ ̨̖̏̓̌̉ ̂ ̘̠̅̏̌̔̉̓̉̒ ̅̏ ̩̓́̋̏ ̨̗̐̑́ȟ ̝̂̔̅ ̌́̒̋́ȟ ̋̏̎̓́̋̓̔̊̓̆ ̈ ̎́̍̉Ȣ ˙̉ 
̂ ̅̔̇̆ ̨̖̏̓̌̉ ̘̐̏̂́̉̓̉ ̨̝̙̂̌̆ ̋̎̉̄ȟ ̠̘̖̐̑̉̒̃̆̎̉ Pharo! 

¶ ̃̉  ̍̏̇̆̓̆ ̓́̋̏̇ ̈̑̏̂̉̓̉ ̨̒̃̊ ̃̎̆̒̏̋ ̝̂̆̈̐̏̒̆̑̆̅̎̏ ̅̏ ̨̗̤̩ ̋̎̉̄̉ ̘̆̑̆̈ GitHub. 
˜̑̏̒̓̏ ̅̏̅́̊̓̆ ̟̒̃̏ ̨̗̟̐̑̏̐̏̈̉ ̅̏ ̒̐̉̒̋̔ ̑̏̈̒̉̌̋̉, IRC ́ ̂̏ Discord, 
̟̘̝̅̏̓̑̉̍̔̉̒ ̙̖̑̏̈̓́̏̃́̎̉ ̓́̍ ̨̨̗̎̒̓̑̔̋̊Ȣ ̋ ̨̆̐̏̈̉̓̏̑̊ GitHub ̍ ̏̇̎ ́̈ ̎́̊̓̉ 
̓̔̓ https:// github.com/ SquareBracketAssociates/ UpdatedPharoByExample. 

1.5. ˿ͨ͜͡Έͤͦͭ͊ Pharo 

˞̨̝̐̌̎̏̓́ Pharo ̅ ̟̑̔̇̆̌̂̎ ́̊  ́ ̋̓̉̃̎Ȣ́ ˚̘̉̇̆ ̐̏̅́̎̏ ̋̏̑̏̓̋̉̊ ̨̐̆̑̆̌̋ ̨̑̆̒̔̑̒̃ȟ ̨̠̋ 
̝̍̏̇̔̓ ̂̔̓̉ ̋̏̑̉̒̎̉̍̉ ̠̅̌ ̃́̒ȡ 

¶ http://www.pharo.org  ɀ ̄ ̏̌̏̃̎̉̊ ̒́̊̓ Pharo; 

¶ http://www.github.com/pharo -project/pharo  ̤  ̄̏̌̏̃̎̉̍ ̨̏̂̌̋̏̃̉̍ ̈́̐̉̒̏̍ Pharo 
̎  ́GitHub; 

¶ ́̋ ̨̓̉̃̎ ̠̏̂̄̏̃̏̑̆̎̎ Pharo ̃ ̨̟̝̠̅̂̔̃́̓̒ ̎́ ̨̒̆̑̃̆̑ Discord ɀ ̎ ́ IRC ̐ ̨̌́̓̏̑̍̕ 
̠̅̌ ̨̘́̓̃Ȣ ˦̏̂ ̒̓́̓̉ ̘̔́̒̎̉̋̏̍ȟ ̝̅̏̒̓́̓̎̏ ̐̏̐̑̏̒̉̓̉ ̐̑̏ ̙̠̈́̐̑̏̆̎̎ ̎́ ̨̒́̊̓ 
Pharo http://pharo.org/community  ̔  ̨̨̑̏̈̅̌ DiscordȢ ˔̙̤́̐̑̏̔̍̏ ̨̖̔̒; 

¶ ̋̏ ̨̘̑̉̒̓̔̃́ Pharo ̈ ́̐̔̒̓̉̌̉ ̨̨̃̋ ̎́ https://github.com/pharo -open-
documentation/pharo -wiki ; 

¶ ̨̐ ̤̝̠̅̓̑̉̍̔̓̒ ̋́̓́̌̏̄ ̈ ̤̐̑̏̋ ̓́̍̉ Awesome: https://github.com/pharo -open-
documentation/awesome-pharo; 

¶ ̍̏ ̇̌̉̃̏ȟ ̃̉ ̘̔̌̉ ̐̑̏ SmalltalkHub, http :// www .smalltalkhub.com/ȟ ̏̚ ̂̔̃ 
́̎́̌̏̄̏̍ SourceForge/ GitHub ̅ ̠̌ ̤̐̑̏̋ ̨̓̃ ̎́ Pharo ̃ ̐̑̏̅̏̃̇ ̠̅̆̒̓̉ ̨̑̏̋̃Ȣ ˟̔̓ 
̙̑̏̈̓́̏̃́̎̏ ̂́̄́̓̏ ̖̅̏̅́̓̋̏̃̉ ̨̐́̋̆̓̃ ̠̅̌ Pharo ̨  ̙̖̈́̃̆̑̆̎̉ ̤̐̑̏̋ ̨̓̃Ȣ ˚̨̉̎ 
̨̝̒̐̌̎̏̓́ ̤̃̉̋̏̑̉̒̓̏̃̔ ̨̝̙̈̅̆̂̌̏̄̏ git ̑ ̨̩̆̐̏̈̉̓̏̑ȡ GitHub, GitLab ̓  ́Bitbucket. 

http://creativecommons.org/licenses/by-sa/3.0/
http://creativecommons.org/licenses/by-sa/3.0/
https://github.com/SquareBracketAssociates/UpdatedPharoByExample
http://www.pharo.org/
http://www.github.com/pharo-project/pharo
http://pharo.org/community
https://github.com/pharo-open-documentation/pharo-wiki
https://github.com/pharo-open-documentation/pharo-wiki
https://github.com/pharo-open-documentation/awesome-pharo
https://github.com/pharo-open-documentation/awesome-pharo
http://www.smalltalkhub.com/
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1.6. ˽͙͙ͪ͊͒͟͡ ͜ ͍͍͙ͨͪ͊ 

˙̉ ̤̠̎́̍́̄́̍̏̒ ̎́̅́̓̉ ̨̝̒̓̌̋̉ ̨̐̑̉̋̌́̅̃ȟ ̨̝̒̋̌̋̉ ̍̏̇̌̉̃̏Ȣ ˔̏̋̑̆̍́ȟ ̤ ̂́̄́̓̏ 
̨̐̑̉̋̌́̅̃ȟ ̏̚ ̟̝̅̆̍̏̎̒̓̑̔̓ ̑́̄̍̆̎̓̉̕ ̋̏̅̔ȟ ̨̐̑̉̅́̓̎ ̠̅̌ ̝̂̆̈̐̏̒̆̑̆̅̎̏̄̏ 
̠̃̉̋̏̎́̎̎Ȣ ˙̉ ̤̃̉̋̏̑̉̒̓̏̃̔̍̏ ̅̏̃̄̔ ̨̒̓̑̌̋̔ >>>ȟ ̏̂̚ ̃ ̋́̈́̓̉ ̎́ ̝̑̆̈̔̌̓́̓ȟ ̠̋̉̊ ̃̉ 
̤̏̓̑̉̍́̓̆ȟ ̠̋̏̚ ̃̉̏̋̑̆̍̉̓̆ ̐̆̃̎̉̊ ̃̉̑́̈ ̨ ̃̉̂̆̑̆̓̆ ̋̏̍́̎̅̔ Print  it  ̈  ̊̏̄̏ 
̋̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎Ȣ 

3 + 4  
>>>7   ʏɱɜɫɠ ɔɚ ɡɠəɟɒɩɚɤɗ ʨ˩ʩ ɹ ɔɚɓɗɢɗɤɗ ' print  it ' , ɤɠ ɠɤɢɚɞɒɵɤɗ ʬʏ 

ˬ̋̏̚ ̃̉ ̖̘̏̆̓̆ ̃̉̐̑̏̂̔̃́̓̉ ̔  Pharo ̓ ̨́̋ ̑́̄̍̆̎̓̉̕ ̋̏̅̔ ̨  ̎̆  ̤̍́̓̆ ̘́̒̔ ̎́̂̉̑́̓̉ ̩̖ 
̘̃̌́̒̎̏̑̔ȟ ̓̏ ̍̏̇̆̓̆ ̈́̃́̎̓́̇̉̓̉ ̓̆̋̒̓̏̃̉̊ ́̊̌̕ ̈ ̓̆̋̒̓́̍̉ ̃ ̨̖̒ ̨̐̑̉̋̌́̅̃ ̨̈ ̒́̊̓̔ 
̋̎̉̄̉ http://books.pharo.org/pharo -by-example/ ̈  ̨̘̩̂̎̏ ̨̐́̎̆̌ Resources. 

1.7. ˨ͪͯ͊ͪͫ͟Έ͟͜ ͍͔͒ͦͣͦͤͦͫͭ͜͡ 

˙̉  ̈ ́̃̇̅̉ ̘̤̈́̈̎́́̍̏ ̐ ̆̑̆̅ ̓̆̋̒̓̏̍ ̍ ̆̓̏̅̔ ̐ ̨̑̆̋̒̕ ̈  ̨̍̆̎̆̍ ̋̌́̒̔ȟ ̃ ̠̋̏̍̔ ̨̃̎ 
̘̃̉̈̎́̆̎̉̊. ̝ ̠́̃̅̋̉ ̗̝̏̍̔ ̃̉ ̈́̃̇̅̉ ̈ ̎́̓̉̍̆̓ȟ̆ ̅̏ ̠̋̏̄̏ ̋̌́̒̔ ̝̎́̌̆̇̉̓ ̍̆̓̏̅. 

˚́̐̑̉̋̌́̅ȟ ̠̋̏̚ ̃̉ ̘̐̏̂́̉̓̆ ̃ ̨̋̎̉̈ ̋̏̅ 

MyExampleSetTest >> testIncludes  
| full empty |  
full := Set with: 5 with: 6.  
empty := Set new.  
self assert: (full includes: 5).  
self assert: (full includes: 6).  
self assert: (empty includes: 5) not  

̨ ̖̘̈́̏̆̓̆ ̐̆̑̆̎̆̒̓̉ ̊̏̄̏ ̔ Pharo, ̓ ̏ ̃́ ̍ ̨̐̏̓̑̂̎̏ ̂̔̅̆ ̃ ̨̋̌́̒ MyExampleSetTest 
̘̃̉̈̎́̉̓̉ ̍̆̓̏̅ 

testIncludes  
| full empty |  
full := Set with: 5 with: 6.  
empty := Set new.  
self assert: (full includes: 5).  
self assert: (full includes: 6).  
self assert: (empty includes: 5) not  

˜̨̅ ̘́̒ ̐̆̑̆̋̌́̅̔ ̋̎̉̄̉ ̨̃̒ ̐̑̉̋̌́̅̉ ̂̔̌̉ ̨̃̉̐̑̏̂̔̃́̎ ̔ Pharo 9.0 ̃  ˛˞ Windows 10. 
˔̅̏̂̔̓̉̊ ̨̅̏̒̃̅ ̏̐̉̒́̎̏ ̔ ̖̃́̇̌̉̃̉ ̎́ ̅̔̍̋̔ ̘̐̆̑̆̋̌́̅́́ ̠̖̋̏̍̆̎̓́̑ ̨ ̠̖̅̏̐̏̃̎̆̎̎, 
̨̖̃̉̅̌̆̎̉ ̏̋̑̆̍̉̍ ̠̏̑̍́̓̔̃́̎̎̍̕. 

ǁȅǣ ǮǤǯǤǩǪǟǣǟǶǟ. ǣ ǺǽǸǷȖ ǲǸǺǾȀǸȁȂǰǽǾ ȀȖǷǽȖ ȁǿǾȁǾǱǸ ȄǾȀǼǰȂȃǲǰǽǽȏ ȂǵǺȁȂȃ: ȄȀǰǳǼǵǽȂǸ ǿȀǾǳȀǰǼ 

Ȗ ȁǸǽȂǰǺȁǸȇǽȖ ǵǻǵǼǵǽȂǸ, ȀǾǷȂǰȈǾǲǰǽȖ ǱǵǷǿǾȁǵȀǵǴǽȌǾ ǲ ȂǵǺȁȂȖ, ǲǸǴȖǻǵǽǾ ǩǲǯǰǧǡǭǫ; 

ǷǳǰǴǰǽȖ ǲ ȂǵǺȁȂȖ ȇǰȁȂǸǽǸ ǳȀǰȄȖȇǽǾǳǾ ȖǽȂǵȀȄǵǹȁȃ ǺǾȀǸȁȂȃǲǰȇǰ ǲǸǴȖǻǵǽǾ ǱǭǡǰǱǧǫ 

ǩǲǯǰǧǡǭǫ; ©ǩǭǫǟǬǣǧ ǫǤǬǽ¶ ǲǸǴȖǻǵǽǾ ǺȃȀȁǸǲǾǼ Ȗ ǻǰǿǺǰǼǸ, ǰ ǺǾǼǱȖǽǰȆȖȗ ǺǻǰǲȖȈ  ̀

ǺǲǰǴȀǰȂǽǸǼǸ ǴȃǶǺǰǼǸ, ȏǺ ȃ ǿȀǸǺǻǰǴȖ: [Alt  +  Shift]. 

 

http://books.pharo.org/pharo-by-example/
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1.8. ˽ͦ͒Ύ͙͟ 

˚̙́̊̐̆̑̆ ̖ ̘̏̆̍̏ ̠̐̏̅̋̔̃́̓̉ ̱ ̌́̎̔ ˗̟̆ ɉAlan Kay), ˑ ̆̎̔ ˴̢̝̎́̌̒̔ ɉDan Ingalls) ̓ ́ ̨̩̖̎̊ 
̨̋̏̍́̎̅ ̈ ́ ̓̆ȟ ̏̚ ̈̑̏̂̉̌̉ Squeak, ̗  ̆̅ ̉̃̏̃̉̇̎ ̆Smalltalk ̒ ̆̑̆̅̏̃̉̚ ̆̑ ̏̈̑̏̂̋̉, 
̅̏̒̓̔̐̎̉̍ ̠̋ ̤̐̑̏̋ ̓ ̈ ̨̃̅̋̑̉̓̉̍ ̋̏̅̏̍ȟ ́̅̇̆ 0ÈÁÒÏ ̂̆̑̆ ̨̒̃̊ ̘̐̏́̓̏̋ ̒́̍̆ ̨̃̅ ̝̎̏̄̏Ȣ 
˴̠̒̎̔̃́̎̎ Pharo ̓ ́̋̏̇ ̂̔̌̏ ̂ ̎̆̍̏̇̌̉̃̆ ̂̆̈ ̨̩̎̆̊̍̏̃̑̎̏ ̨̗̐̑́ ̨̑̏̈̑̏̂̎̉̋̃ ̍ ̟̏̃̏ 
Squeak. 

˟́ ̋̏̇ ̖̘̏̆̍̏ ̠̐̏̅̋̔̃́̓̉ ː̨ ̨̌́̑ ˡ̆̑̎́̎̅̆̒ ɉ(ÉÌÁÉÒÅ &ÅÒÎÁÎÄÅÓɊ ̨ ˞̆̑̇̔ ˞̨̨̘̓̎̋̃̔ ɉ3ÅÒÇÅ 
3ÔÉÎÃË×ÉÃÈɊ ̈́ ̨̅̏̈̃̌ ̐̆̑̆̋̌́̒̓̉ ̨̩̖̎ ̨̒̓́̓̓ ̐̑̏ Smalltalk ̓ ́ ˑ́̍ȭ̤̎̔ ˗́̒̏ ɉ$ÁÍÉÅÎ 
#ÁÓÓÏÕɊ ̈́ ̠̎́̐̉̒́̎̎ ̨̑̏̈̅̌̔ȟ ̠̘̐̑̉̒̃̆̎̏̄̏ ̐̏̓̏̋́̍Ȣ ̇ ̉ ̏̒̏̂̌̉̃̏ ̠̤̅̋̔̍̏ ˛̌̆̋̒́̎̅̑̔ 
ˎ̟̆̑̄̆̌ ɉ!ÌÅØÁÎÄÒÅ "ÅÒÇÅÌɊȟ ˛̨̑̌ ː̨̨̑̃ ɉ/ÒÌÁ 'ÒÅÅÖÙɊȟ ˡ̨̨̗́̂̑̏ ˜̨̆̑̎ ɉ&ÁÂÒÉÚÉÏ 0ÅÒÉÎɊȟ 
˘̔̋́̒̔ ˝̨̆̎̄̌ ɉ,ÕËÁÓ 2ÅÎÇÇÌÉɊȟ ˑ̇̏̑̅̇̔ ˝̨̆̒̒́ ɉ*ÏÒÇÅ 2ÅÓÓÉÁɊ ̓́ ˒̑̃́̎̔ ˏ̨̆̑̎̌ ɉ%Ò×ÁÎÎ 
7ÅÒÎÌÉɊ ̈́ ̨̩̖̎ ̨̝̅̆̓́̌̎ ̨̗̩̑̆̆̎̈Ȣ ˑ ̠̤̋̔̍̏ ˠ̨̎̃̆̑̒̉̓̆̓̔ ˎ̆̑̎́ (˥̨̗̠̃̆̊́̑) ̈ ́ ̟̌̂ȭ̠̈̎̔ 
̨̐̅̓̑̉̍̋̔ ̗̝̏̄̏ ̤̐̑̏̋ ̓̔ ̈ ̨̃̅̋̑̉̓̉̍ ̨̖̃̉̅̎̉̍ ̋̏̅̏̍ ̨ ̈́ ̨̠̑̏̈̍̆̎̎̚ ̃̆̂-̒́̊̓̔ ̨̗̤̩ 
̋̎̉̄̉ ̠̐̑̏̓̄̏̍ ̨̝̖̋̌̋̏ ̨̑̏̋̃Ȣ 

˙̉ ̓́̋̏̇ ̠̤̅̋̔̍̏ ̨̨̝̒̐̌̎̏̓ Pharo ̈ ́ ̨̩̖̎̊ ̨̆̎̓̔̈́̈̍  ̔̐ ̨̨̗̅̓̑̉̍ ̐ ̤̑̏̋̓̔ ̠̒̓̃̏̑̆̎̎ 
̋̎̉̄̉ ̨  ̈́ ̐̆̑̆̋̌́̅̉ ̙̐̆̑̏̄̏ ̠̃̉̅́̎̎ Pharo by Example. 

1.9. ˿͔ͨͼ͊͜͡Έͤ͜ ͨͦ͒Ύ͙͟ 

ˢ̏ ̘̆̍̏ ̠̐̏̅̋̔̃́̓̉ ̙̐̆̑̉̍ ́̃̓̏̑́̍ ̨̗̤̩ ̋̎̉̄̉Ȧ ˎ̆̈ ̩̖̝̩̎̏ ̘̩̐̏́̓̋̏̃̏ ̨̩̃̆̑̒ ̂̔̌̏ ̂ ̅̔̇̆ 
̃́̇̋̏ ̈̑̏̂̉̓̉ ̗̟Ȣ ˗̎̉̄́ ȺPharo ̎ ́ ̖̐̑̉̋̌́̅́Ȼ ɉPharo by ExampleɊ ̤ ̟̏̒̎̏̃̎̏ ̠̅̌ 
̘̠̈́̌̔̆̎̎ ̨̘̎̏̃́̋̃ȟ ̓̏̍̔ ̤̍́ ̅̔̇̆ ̃́̇̌̉̃̆ ̈ ̘̠̎́̆̎̎Ȣ 

˛̒̏̂̌̉̃́ ̠̐̏̅̋́ ˑ̨̆̃̅̔ ˏ̨̋̒̔ (David Wickes) ̈ ́ ̊̏̄̏ ̘̈̎́̎̉̊ ̃̋̌́̅ ̔ ̑ ̠̆̅́̄̔̃́̎̎ ̓́ 
˞̨̟̆̑̄ ˬ̙̑̏̋̔ ̈́ ̐̆̑̆̋̌́̅ ̩̝̔̋̑́̎̒̋̏  ̟̓ ́ ̨̃̒ ̠̈́̔̃́̇̆̎̎ȟ ̨̠̋ ̐̏̋̑́̉̌̉̚ ̨̈̍̒̓ ̋̎̉̄̉Ȣ 

ˑ̠̤̋̔̍̏ ˍ̨̅̑́̎̔ ˞̨̆̍̐̆̌̎̔ ɉ!ÄÒÉÁÎ 3ÁÍÐÁÌÅÁÎÕɊȟ ˙́̎̑̆̅̔̕ ˗̟̑̎̆̑̓̔ ɉManfred 
KrĘhnertɊȟ ˙́̑̋̔̒̔ ˥̌́̄̆̑̔ ɉMarkus SchlagerɊȟ ˏ̆̑̎̆̑̔ ˗́̒̆̎̒̔ ɉWerner Kassens), 
˙́̊̋̌̔ ˛̨̋̔̕ ɉMichael OKeefeɊȟ ˍ̝̩̑ ˢ̏̍́̎̔̕ ɉAryeh Hoffman), ̃ ̟̏̌ ˙̨̙́̋̎̓̏̔ ɉPaul 
MacIntoshɊȟ ˮ́̔̑́̃̔ ˞̨̖̎̔ ɉGaurav SinghɊȟ ˑ̨̢̠̇̒̔ ˮ̑̔̃̆̑̔ ɉJigyasa GroverɊȟ ˗̢̑̆̊̔ ˍ̌̆̎̔ 
(Craig AllenɊȟ ˞̆̑̇̔ ˞̨̨̘̓̎̋̃̔ ɉSerge Stinckwich), avh-on1, ˫ ̨̟̑ ˟̘̉̍̔̋̔ȟ zio-pietro, 
ˏ̨̃ȭ̤̎ ˙̏̑̏ ɉ6ÉÖÉÅÎ -ÏÒÅÁÕɊȟ ˘̨̃̆̊ ˤ̔ ɉ,É×ÅÉ #ÈÏÕɊ ̈́ ̠̃̉̐̑́̃̌̆̎̎ ̐̏̍̉̌̏̋ ̨ ̨̃̅̄̔̋̉Ȣ 
˛̒̏̂̌̉̃́ ̠̐̏̅̋́ ˑ̨̤̆̍̎̔ ˗́̒̒̔ ɉDamien CassouɊ ̓́ ˞̨̟̉̑̌ ˡ̨̆̑̌̋̏ ɉCyril FerlicotɊ ̈́ 
̩̖̟̎ ̃̆̌̉̋̔ ̅̏̐̏̍̏̄̔ ̃ ̨̏̎̏̃̌̆̎̎ ̋̎̉̄̉Ȣ  

˚̨̙́̑̆̓ ̖̘̏̆̍̏ ̠̐̏̅̋̔̃́̓̉ ̨̎̒̓̉̓̔̓̔ Inria  ̈ ́ ̨̐̏̒̓̊̎̔ ̘̈̎́̎̔ ̨̎́̎̒̏̃̔̕ ̨̐̅̓̑̉̍̋̔ ̨ 
̘̌̆̎́̍ ̋̏̍́̎̅̉ RMoD ̈ ́ ̎̆̃̓̏̍̎̆ ̠̐̑̏̒̔̃́̎̎ Pharo. s ̘̏̆̍̏ ̓́̋̏̇ ̠̐̏̅̋̔̃́̓̉ 
̘̌̆̎́̍ ̨̗̋̏̎̒̏̑̔̍̔ Pharo. 

˛̒̏̂̌̉̃́ ̠̐̏̅̋́ ˑ̨̤̆̍̎̔ ˜̏̌̌̆ (Damien Pollet) ̈́ ̗̆̊ ̘ ̔̅̏̃̉̊ ̙́̂̌̏̎ ̋̎̉̄̉ ̓́ 
ˑ̇̏̈̆̔̕ ː̆̄́̎̔ ɉ*ÏÓÅÐÈ 'ÕïÇÁÎɊ ̈ ́ ̠̎́̅́̎̎ ̎́̍ ̐̑́̃́ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̊̏̄̏ ̘̔̅̏̃̆ 
̠̈̏̂̑́̇̆̎̎ ̨̖̒̏̅̃ ̠̍́̋́ ˒̟̝̋̍̌Ȣ 

S. Ducasse, S. Kaplar, Gordana Rakic, and Q. Ducasse 
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˾ͦ͒͘͜͡ н  

˽ͦ;͊ͭͦ͟ ͙ͪͦ͋ͦͭ ͘ tƘŀǊƻ 

ˠ ̗̝̏̍̔ ̨̨̑̏̈̅̌ ̃̉ ̎ ̘̠́̃̉̓̆̒ ̈ ́̐̔̒̋́̓̉ 0ÈÁÒÏ, ̅ ̨̤̠̈̎́̓̆̒ȟ ̨̠̋ ̕ ́̊̌̉ ̖̠̝̃̏̅̓ ̅̏ 
̒̉̒̓̆̍ ̉Pharo, ̓ ́ ̠̋̆ ̩̖̤̎ ̘̠̐̑̉̈̎́̆̎̎, ̃ ̘̉̃̉̓̆ ̑ ̨̨̈̎ ̒̐̏̒̏̂̉ ̨̤̩̃̈́̍̏̅ ̈ ̒̆̑̆̅̏̃̉̆̍̚ 
̠̐̑̏̄̑́̍̔̃́̎̎, ̏ ̠̈̎́̊̏̍̉̓̆̒ ̈ ̅ ̠̆̋̉̍ ̉̏ ̒̎̏̃̎̉̍ ̨̉ ̎̒̓̑̔̍̆̎̓́̍̉Ȣ ˠ ̨̨̑̏̈̅̌ ̏ ̐̉̒́̎ ̏, 
̐ -̙̏̐̆̑̆ȟ ̠ ̋ ̃̒̓́̎̏̃̉̓̉ 0ÈÁÒÏ; ̐ -̏̅̑̔̄̆ȟ ̠ ̋ ̈́̐̔̒̓̉̓̉ 0ÈÁÒÏ. ˏ ̉ ̓́̋̏̇ ̍́̓̉̍̆̓̆ 
̎́̄̏̅̔ ̈́̐̔̒̓̉̓̉ ̨̎̓̆̑́̋̓̉̃̎̉̊ ̨̐̏̒̂̎̉̋ ProfStephȟ ̠̋̉̊ ̏̈ ̝̎́̊̏̍̉̓ ̃́̒ ̈ ̏̒̎̏̃́̍̉ 
̒̉̎̓́̋̒̉̒̔ȟ ̅̏̐̏̍̏̇̆ ̃ ̘̉̈̎́̉̓̉ ̎̏̃̉̊ ̍̆̓̏̅ȟ ̒̓̃̏̑̉̓̉ ̏̂ȭ̤̋̓  ̨̎ ̨́̅̒̌́̓̉ ̊̏̍̔ 
̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

2.1. ˤ͍͔ͫͭ͊ͤͦͤͤ͡Ύ Pharo 

˔́̒̓̏̒̔̎̏̋ Pharo ̒ ̓̃̏̑̆̎̏ ̠̅̌ ́̃̓̏̎̏̍̎̏̄̏ ̠̃̉̋̏̑̉̒̓́̎̎Ȣ ˏ̨̎ ̘̔̅̏̃̏ ̗̟̤̐̑́ ̂̆̈ ̨̐̅-
̓̑̉̍̋̉ ̖̅̏̅́̓̋̏̃̉ ̨̨̂̂̌̏̓̆̋ȟ ̓̏̍̔ ̠̅̌ ̈́̐̔̒̋̔ 0ÈÁÒÏ ̎̆ ̨̐̏̓̑̂̎̏ ̨̘̎̏̄̏ ̨̟̎̒̓́̌̃́̓̉ ̔  
̨̙̃́̊ ̨̒̉̒̓̆̍Ȣ ˬ̋ ̂̔̅̆ ̠̐̏̒̎̆̎̏ ̨̨̙̐̈̎̆ȟ 0ÈÁÒÏ ̤̝̠̒̋̌́̅́̓̒ ̈ ̨̝̩̃̑̓̔́̌̎̏ ̙̍́̉̎̉ ɉˏ˙Ɋȟ 
̏̂̑́̈̔, ̏ ̐̉̒̔ ̨̗̩̋̏̌̆̋ ̈ ̨̍̎ ̨ ̨̗̩̋̏̌̆̋ ̢̑́̍̕ ̨̆̎̓̃ ̐̑̏̄̑́̍̎̏̄̏ ̋̏̅̔. ˏ ̒̓́̎̏̃̉̓̉ ̨  
̙̎́̌́̓̔̃́̓  ̩̉ ̖ ̎  ́̃ ̙́̏̍ ̔ ̋ ̏̍̐ǫ̟̃̄̓̆̑ ̍ ̏̇̎́ ̋ ̨̝̌̋̏̍́ ̑ ̨̈̎̉̍  ̉̒ ̐̏̒̏̂́̍̉. 

Pharo Launcher 

Pharo Launcher ɀ ̗ ̆ ̂́ ̄́̓̏̐̌́̓̏̑̍̎̉̕  ̊̈ ́̒̓̏̒̔̎̏̋ȟ ̠̋̉  ̊̐ ̙̤̏̌̆̄̔ ̨̠̔̐̑́̃̌̎̎ ̋ ̨̝̌̋̏-
̍́ ̏̂̑́̈́̍̉ ̓́ ̨̝̃̑̓̔́̌̎̉̍̉ ̙̍́̉̎́̍̉ 0ÈÁÒÏȢ ˏ̨̎ ̅̏̒̓̔̐̎̉̊ ̠̅̌ ̙̂̆̈̋̏̓̏̃̎̏̄̏ 
̠̈́̃́̎̓́̇̆̎̎ ̈ http://pharo.org/download . ̨ ̨̝̂̆̑̓ ̎́ ̨̒́̊̓ ̋ ̎̏̐̋̔ ̙̩̃́̏ ̨̗̩̏̐̆̑́̊̎̏ 
̒̉̒̓̆̍̉ȟ ̏̂̚ ̈́̃́̎̓́̇̉̓̉ ̨̨̃̅̐̏̃̅̎̉̊ Pharo Launcher. ˏ ̨̎ ̨̝̍̒̓̉̓ ̃̒̆ ̨̖̎̆̏̂̅̎̆ ̠̅̌ 
̈́̐̔̒̋̔ 0ÈÁÒÏȢ ˑ ̏̋̌́̅̎̉̊ ̏̐̉̒ ̊̏̄̏ ̠̃̉̋̏̑̉̒̓́̎̎ ̎́̃̆̅̆̎̏ ̃ ̨̐́̑́̄̑́̕ ςȢσȢ 

˿͙͙ͪͨͭ͟ ͊ ͍͙ͭͦͣ͊ͭ;͎ͤͦͦ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ 

˔̨̝́̍̒̓ Pharo Launcher ̅ ̠̌ ̠̈́̃́̎̓́̇̆̎̎ ̖̋̏̎̋̑̆̓̎̉ ̨̃̆̑̒̊ Pharo ̍ ̏̇̎́ ̃̉̋̏̑̉̒̓̏-
̃̔̃́̓̉ ̒̋̑̉̐̓̉ȟ ̨̨̑̏̈̍̆̎̚ ̎́ https:// get.pharo.orgȢ ˣ̆ ̨̒̐̑́̃̅ ̘̈̑̔̎̏ ̠̅̌ ̨̗̩́̃̓̏̍́̓̉̈́ 
̗̐̑̏̆̒̔ ̃ ̠̒̓́̎̏̃̌̆̎̎ Pharo. 

ˑ̠̌ ̠̈́̃́̎̓́̇̆̎̎ ̨̙̩̎́̊̎̏̃̏ ̨̩̃̆̑̒ ̒̉̒̓̆̍̉ Pharo 9.0 ̃ ̉̋̏̑̉̒̓̏̃̔̊̓̆ ̒̋̑̉̐̓ 

wget - O-  get.pharo.org/90+vm | bash  

˦̏̂ ̈́̐̔̒̓̉̓̉ ̩̩ ̎́ ̠̃̉̋̏̎́̎̎ȟ ̨̝̃̃̆̅̓ ̋̏̍́̎̅̔ 

./pharo - ui Pharo.image  

˞̓́̎̏̍ ̎́ ̨̎̉̎ ̨̎́̃̆̅̆̎ ̒̋̑̉̐̓̉ ̗̟̟̐̑́̓ ̝ ̃ ̨̗̖̏̐̆̑́̊̎̉ ̖̒̉̒̓̆̍́ macOS ̨  Linux. 

2.2. ͚͙̅͊͡ ͔͍ͦͣͨͦͤͤͭ͟͜ Pharo 

Pharo ̒ ̤̝̠̋̌́̅́̓̒ ̈  ̘̝̏̓̉̑ ̖̏ ̄ ̏̌̏̃̎̉ ̖̕ ̨́̊̌̃ Ȣ ˜̨̅ ̘́̒ ̘̠̉̓́̎̎ ̨̗̤̩ ̋̎̉̄̉ ̃̉ ̎̆ ̂̔̅̆̓̆ 
̨̤̠̃̈́̍̏̅̓̉ ̈ ̎̉̍̉ ̝̂̆̈̐̏̒̆̑̆̅̎̏ȟ ̐̑̏̓̆ ̋̏̑̉̒̎̏ ̨̑̏̈̔̍̓̉ ̩̖̤̎ ̘̠̐̑̉̈̎́̆̎̎Ȣ 

1. ˏ̨̝̑̓̔́̌̎́ ̙̍́̉̎́ (ˏ )̇ ɀ ̤ ̅̉̎̉̊ ̋̏̍̐̏̎̆̎̓ Pharoȟ ̏̚ ̨̨̠̤̝̠̃̅̑̈̎̓̒ ̠̅̌ ̋̏̇-
̩̎̏ ̨̗̩̏̐̆̑́̊̎̏ ̒̉̒̓̆̍̉Ȣ ˏ  ̤̇  ̘̟̃̉̋̏̎́̃̏ ̟̒̉̒̓̆̍̏ȟ ̨̟̐̏̅̂̎̏ ̅̏ ̨̝̩̃̑̓̔́̌̎̏ 

http://pharo.org/download
https://get.pharo.org/
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̙̍́̉̎̉ JavaȢ ˗̏̇̎̏̄̏ ̑́̈̔ȟ ̋̏̌̉ ̘̋̏̑̉̒̓̔̃́ ̨̟̤̋̏̍̐̌ ̢̑́̍̕ ̆̎̓ ̓̆̋̒̓̔ ̐̑̏̄̑́-
̍̉ȟ ̨̠̋̏̍̐̌̓̏̑ ̤̄̆̎̆̑̔ ̂́̊̓-̋̏̅ Smalltalk. ˏ  ̇̏ ̤̓̑̉̍̔ ̓́̋̉̊ ̂́̊̓-̋̏̅ȟ ̐̆̑̆̓̃̏-
̟̤̑ ̊̏̄̏ ̎́ ̋̏̍́̎̅̉ ̗̐̑̏̆̒̏̑́ ̨ ̤̃̉̋̏̎̔ ̩̖Ȣ Pharo ̐ ̘̤̝̠̏̒̓́́̓̒ ̈ #ÏÇ 6-ȟ ̈ ̅̔̇̆ 
̙̟̃̉̅̋̏ *)4-̙̟̍́̉̎̏ ɉJIT ɀ just in timeȟ ̙̍́̉̎́ȟ ̏̚ ̨̟̤̋̏̍̐̌ ̎́ ̝̌̏̓̔ɊȢ 

ˏ̉̋̏̎̔̃́̎̉̊ ́̊̌̕ ̨̝̩̃̑̓̔́̌̎̏ ̙̍́̉̎̉ ̟̝̎́̈̉̃́̓ȡ 

¶ Pharo.exe ̅ ̠̌ Windows; 

¶ pharo ̅ ̠̌ ,ÉÎÕØ; 

¶ Pharo ̅ ̠̌ OS X (̃ ̨̒̆̑̆̅̉̎ ̐́̋̆̓ ́̊ ̏̄̏ ̓́̋̏̇ ̟̝̎́̈̉̃́̓ Pharo.app). 

˴̨̙̎ ̨̨̘̐̆̑̆̌̆̎ ̋̏̍̐̏̎̆̎̓̉ ̍̏̇̎́ ̐̆̑̆̎̏̒̉̓̉ ̨̍̇ ̨̗̏̐̆̑́̊̎̉̍̉ ̒̉̒̓̆̍́̍̉Ȣ ˵̖ 
̍̏̇̎́ ̨̟̋̏̐̃́̓̉ ̨ ̈́̐̔̒̋́̓̉ ̎́ ̨̨̨̃̅̐̏̃̅̎̊ ˏ .̇ 

2. ˛̂ ̑́̈ ̒̉̒̓̆̍̉ ̤  ̤̍̉̓̓̃̉̍ ̨̈̎̍̋̏̍ ̒̓́̎̔ ̗̟̟̘̐̑́̏̄̏ 0ÈÁÒÏȢ ˏ̨̎ ̨̝̠̍̒̓̉̓̒ ̔ 
.image ̕ ̨́̊̌ȟ ̏̚ ̤̍́ ̋̑̏̒-̐̌́̓̏̑̍̎̉̊̕ ̏̑̍́̓̕ȡ ̏̂̑́̈ Pharo ̈  ̨̤̩̏̅̎ ̨̗̩̏̐̆̑́̊̎̏ 
̒̉̒̓̆̍̉ ̍̏̇̎́ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̃ ̝̂̔̅-̨̠̋̊ ̨̨̙̎̊ ̈ ̨̨̟̃̅̐̏̃̅̎̏ ˏ˙Ȣ l ́̊̌ 
̏̂̑́̈̔ ̨̤̈̂̆̑̄́ ̒̓́̎ ̨̖̔̒ ̏̂ǫ̤̃̄̋̓̃ ̒̉̒̓̆̍̉ȟ ̝́̋̓̔́̌̎̉̊ ̎́ ̐̆̃̎̉̊ ̍̏̍̆̎̓ ̘́̒̔ȟ 
̟̘̃̋̌̎̏ ̈ ̋̌́̒́̍̉ ̓ ́̍ ̆̓̏̅́̍̉ȟ ̨̝̏̒̋̌̋̉ ̃̏̎̉ ̓́̋̏̇ ̏̂ȭ̤̋̓̉Ȣ ˛̂̑́̈ ̤ 
̋̏̎̓̆̊̎̆̑̏̍ ̨̝̖̃̑̓̔́̌̎̉ ̏̂ǫ̤̃̄̋̓̃. 

ˡ́̊̌ ̏̂̑́̈̔ ̟̝̎́̈̉̃́̓ ̨̨̃̅̐̏̃̅̎̏ ̅̏ ̨̩̃̆̑̒ ̒̉̒̓̆̍̉ȟ ̎́̐̑̉̋̌́̅ȟ Pharo9.0.image 
̨̝̍̒̓̉̓ ̏̂̑́̈ Pharo 9.0Ȣ ˏ̨̎ ̨̖̒̉̎̑̏̎̈̏̃́̎̉̊ ̈ ́̊̌̏̍̕ ̨̈̍̎ Pharo9.0.changes. 

3. ˡ́̊̌ ̨̈̍̎ ̈ ̨̤̂̆̑̄́ ̐̑̏̓̏̋̏̌ ̨̖̔̒ ̨̨̗̍̏̅̉̋́̊̕ ̃ ̨̖̉̅̎̏̄̏ ̓̆̋̒̓̔ ̙̠̏̄̏̌̏̆̎̎ 
̨̋̌́̒̃ȟ ̈̏̋̑̆̍́ȟ ̨̖̃̒ ̖̈̑̏̂̌̆̎̉ ̃́̍̉ ̨̈̍̎ ̨̐̅ ̘́̒ ̒̆́̎̒̔ ̠̐̑̏̄̑́̍̔̃́̎̎ ̔  Pharo. 
˗̏̇̎́ ̨̠̃̆̑̒ ̒̆̑̆̅̏̃̉́̚ ̘̤̝̠̐̏̒̓́́̓̒ ̈ ̍́̊̇̆ ̨̐̏̑̏̇̎̍ ́̊̌̏̍̕ ̨̈̍̎ȟ ̏̚ 
̤̝̠̎́̈̉̃́̓̒ ̨̨̃̅̐̏̃̅̎̏ ̅̏ ̨̩̃̆̑̒ȟ ̎́̐̑̉̋̌́̅ȟ Pharo9.0.changesȢ ˣ̆̊ ́̊̌̕ ̨̝̍̒̓̉̓ 
̨̨̒̓̏̑ ̟̈ ̨̍̎ ̋̏̇̎̏̄̏ ̍̆̓̏̅̔ȟ ̠̋̔ ̍̏̇̎́ ̃̉̋̏̑̉̒̓́̓̉ ̠̅̌ ̨̠̃̅̒̓̆̇̆̎̎ ̨̨̃̅̍̎-
̎̏̒̓̆̊ ́̂̏ ̠̒̋́̒̔̃́̎̎ ̖̃̎̆̒̆̎̉ ̨̈̍̎Ȣ ˣ̆ ̘̤̏̈̎́́ȟ ̏̚ ̃̉ ̈̍̏̇̆̓̆ ̨̃̅̎̏̃̉̓̉ ̨̃̒ 
̨̈́̐̑̏̄̑́̍̏̃́̎ ̃́̍̉ ̍̆̓̏̅̉ ̈ .changes ̕ ́̊̌̔ ̎ ̨̝́̃̓ ̨̓̏̅ȟ ̋̏̌̉ ̏̂̑́̈ ̒̉̒̓̆̍̉ ̎̆ 
̠̃̅́̌̏̒ ̈̂̆̑̆̄̓̉ ̘̆̑̆̈ ̠̈́̃̉̒́̎̎ ̘̉ ̘̆̑̆̈ ̃̌́̒̎̔ ̨̝̝̈́̂̔̅̋̔̃́̓̒̓Ȣ ˡ́̊̌ ̨̈̍̎ 
̐̏̃ȭ̠̈́̎̉̊ ̈ ́̊̌̏̍̕ ̏̂̑́̈̔ȟ ̃̏̎̉ ̈́̃̇̅̉ ̗̟̟̝̐̑́̓ ̑́̈̏̍Ȣ ̠ ̑́̆̚ ̎̆ ̨̘̐́̊̓̆ ̩̖Ȣ 
˚̨̝́̃̓ ̐̑̉ ̓̏̍̔ȟ ̏̚ Pharo ̍ ̏̇̆ ̗̟̐̑́̃́̓̉ ̂̆̈ ̖̎̉ȟ ̃̉ ̤̑̉̈̉̋̔̓̆ ̃̓̑́̓̉̓̉ ̃ ̟̒ 
̟̒̃̏ ̑̏̂̏̓̔ȟ ̠̋̏̚ ̎̆ ̈̂̆̑̆̇̆̓̆ ̩̩ ̈́ ̟̅̏̐̏̍̏̄̏ Git . 

4. ˠ .source ̕ ̨́̊̌ ̈ ̨̤̝̠̂̆̑̄́̓̒ ̨̖̃̉̅̎̉̊ ̋̏̅ ̨̖̔̒ ̘́̒̓̉̎ ̒̉̒̓̆̍̉ȟ ̏̚ ̨̟̤̝̠̈̍̎̓̒ 
̘̎̆́̒̓̏. x ̆̊ ́̊̌̕ ̃́̇̌̉̃̉̊ȟ ̨̝̏̒̋̌̋̉ ́̊̌̕ ̏̂̑́̈̔ ̨̤̈̂̆̑̄́ ̙̌̉̆ ̏̂ȭ̤̋̓̉ ̈ 
̨̝̋̏̍̐̌̏̃́̎̉̍̉ ̍̆̓̏̅́̍̉ ̓́ ̨̩̖̎̍̉ ̂́̊̓-̋̏̅́̍̉ ̨  ̎̆ ̨̝̍̒̓̉̓ ̨̖̖̃̉̅̎̉ ̨̓̆̋̒̓̃Ȣ 
˔̘́̈̃̉́̊ source-́̊̌̕ ̟̝̄̆̎̆̑̔̓ ̏̅̉̎ ̑́̈ ̨̐̅ ̘́̒ ̃̉̐̔̒̋̔ ̩̎̏̃̏ ̨̩̃̆̑̒ 0ÈÁÒÏȢ ˑ̠̌ 
Pharo 9.0 ̃ ̨̎ ̤̝̠̎́̈̉̃́̓̒ Pharo9.0.sources. 

˽͊ͪ͊ Image/ Change 

ˡ́̊̌̉ ̏̂̑́̈̔ ̓́ ̨̈̍̎ ɉ.image ̓ ́ .changes ̕ ́̊̌̉Ɋ ̈  ̨̨̠̗̎̒̓́̌̊̎̏̄̏ ̨̖́̑̃̔ ̤ ̘̟̐̏́̓̋̏̃̏ 
̘̟̓̏̋̏ ̇̉̃̏̄̏ ̒ ̆̑̆̅̏̃̉̚ ́̐ ̠̑̏̄̑́̍̔̃́̎̎ȟ ̠̋̆ ̃  ̉̐ ̑̉̒̓̏̒̏̃̔̃́̓̉̍̆̓̆ ̅ ̠̌ ̖̃̌́̒̎̉ 
̐̏̓̑̆̂Ȣ ˗̏̌̉ ̂̔̅̆̓̆ ̗̟̐̑́̃́̓̉ ̈  Pharo, ̗ ̨ ́̊̌̉̕ ̈ ̝́̈̎́̃́̓̉̍̔̓ ̨̈̍̎ȟ ̓̏̍̔ ̐̆̑̆̋̏̎́̊-
̠̓̆̒ȟ ̏̚ ̃̏̎̉ ̨̙̑̏̈̓́̏̃́̎ ̃ ̨̋́̓́̌̏̈ȟ ̃ ̠̋̏̍̔ ̙̃́́ ̨̗̏̐̆̑́̊̎́ ̒̉̒̓̆̍́ ̎̆ ̠̤̈́̂̏̑̏̎ 
̃́ ̍ ̈́̐̉̒̔̃́̓̉Ȣ ˎ̔̌̏ ̂ ̅̏̂̑̆ ̓́̋̏̇ ̃ ̘̉̌̔̉̓̉ ̩̖ ̨̈ ̒̐̉̒̋̔ ̨̐̆̑̆̃̑̋̉ ̤̩̒̃̏ ̨̩́̎̓̉̃̑̔̒̎̏ 
̐̑̏̄̑́̍̉Ȣ ˔́̃̇̅̉ ̨̈̂̆̑̄́̊̓̆ ̨̗ ̅̃́ ́̊̌̉̕ ̑́̈̏̍, ̎ ̨̋̏̌̉ ̎ ̆ ̐̆̑̆̊̍̆̎̏̃̔̊̓̆ ̩̖ ̨ ̎ ̆ 
̑̆̅́̄̔̊̓̆ ̈́ ̟̅̏̐̏̍̏̄̏ ̑̆̅́̋̓̏̑́ ̨̓̆̋̒̓̃ȟ ̂  ̏.image ̕ ́̊̌ ̨̤̈̂̆̑̄́ ̒̓́̎ ̐́̍ǫ̠̃̄̓ ̆̓́̐̔ 
̠̃̉̋̏̎́̎̎ ̏̂ǫ̤̃̄̋̓̃ ̙̩̃́̏ ̒̉̒̓̆̍̉ȟ ̐̏̃ȭ̠̈́̎̉̊ ̈ ̨̨̃̅̐̏̃̅̎̉̍̉ ̨̗̠̍̒̍̉ .changes ̕ ́̊̌̔ 
̠̈́̅̌ ̅̏̒̓̔̐̔ ̅̏ ̨̖̃̉̅̎̏̄̏ ̋̏̅̔Ȣ ˎ̔̌̏ ̂ ̅̏̂̑̆ ̨̈̂̆̑̄́̓̉ ̈́̐́̒̎̔ ̨̟̋̏̐ ̖̈́̃́̎̓́̇̆̎̉ 
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.image ̓ ́ .changes ̕ ̨́̊̌̃Ȣ ˟̨̏̅ ̃̉ ̈́̃̇̅̉ ̈̍̏̇̆̓̆ ̘̑̏̈̐̏́̓̉ ̑̏̂̏̓̔ ̈ ̒́̍̏̄̏ ̘̐̏́̓̋̔ ̨ 
̐̏̃̓̏̑̎̏ ̈́̃́̎̓́̇̉̓̉ ̒̓̃̏̑̆̎̉̊ ̃́̍̉ ̋̏̅Ȣ ˜̑̏̓̆ ̨̙̎́̊̆̆̋̓̉̃̎̉̍̕ ̒̐̏̒̏̂̏̍ 
̨̠̈̂̆̑̄́̎̎ ̋̏̅̔ ̤ ̠̃̉̋̏̑̉̒̓́̎̎ ̒̉̒̓̆̍̉ ̟̋̏̎̓̑̏̌ ̨̃̆̑̒̊ Iceberg ̑ ́̈̏̍ ̈ Gitȟ ̠̋́ 
̘̤̈́̂̆̈̐̆̔ ̌̆̄̋̆ ̨̠̈̂̆̑̄́̎̎ ̋ ̏̅̔ ̃  ̨̖̒̏̃̉̚ ̓ ́ ̨̃̅̒̓̆̇̔̃ ̠́̎̎ ̨̈̍̎Ȣ 

˭͎͊͊͡Έ͔ͤ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ 

ˏ̉ ̍̏̇̆̓̆ ̨̐̏̍̒̓̉̓̉ ̨̏̐̉̒́̎ ̘̏̓̉̑̉ ̨̄̏̌̏̃̎ ̋̏̍̐̏̎̆̎̓̉ 0ÈÁÒÏ ̅̏ ̏̅̎̏̄̏ ̋́̓́̌̏̄̔ȟ 
̐̑̏̓̆ ̨̘̙́̒̓̆ ̨̝̃̑̓̔́̌̎̔ ̙̍́̉̎̔ ̓́ .source ̕ ́̊̌ ̙̟̝̑̏̈̓́̏̃̔̓ ̃ ̏̋̑̆̍̏̍̔ ̨̋́̓́̌̏̈ ̨ 
̟̝̎́̅́̓ ̅̏ ̝̎̏̄̏ ̅̏̒̓̔̐ ̨̝̓̌̋̉ ̠̅̌ ̘̠̉̓́̎̎ ̨̔̒̍ ̘̋̏̑̉̒̓̔̃́́̍Ȣ 

˛̨̝̂̆̑̓ ̝̂̔̅-̠̋̉̊ ̘̈̑̔̎̉̊ ̠̅̌ ̃́̒ ̓́ ̆̆̋̓̉̃̎̉̊̕ ̠̅̌ ̙̩̃́̏ ̨̗̩̏̐̆̑́̊̎̏ ̒̉̒̓̆̍̉ 
̨̃́̑́̎̓. ˬ ̋̏̚ ̃̉ ̨̝̓̌̋̉ ̘̤̐̏̉̎́̓̆ ̗̟̐̑́̃́̓̉ ̈ 0ÈÁÒÏȟ ̓  ̏̌ ̨̙̐̆ ̃ ̉̋̏̑̉̒̓̏̃̔̃́̓̉ 0ÈÁÒÏ 
Launcherȟ ̨̝̏̒̋̌̋̉ ̨̃̎ ̃̒̆ ̎ ̙̤́̌́̓̔ ̒́̍. 

2.3. ˭͊ͨͯͫ͟ Pharo ͘ ͊ ͎͒ͦͨͦͣͦͦΌ Pharo Launcher 

Pharo Launcher ɀ ̗ ̆ ̨̎̒̓̑̔̍̆̎̓ȟ ̠̋̉̊ ̅ ̤̏̐̏̍́̄́ ̈́̃́̎̓́̇̔̃́̓̉ ̓́ ̠̃̐̏̑̅̋̏̃̔̃́̓̉ 
̏̂̑́̈̉ PharoȢ ˏ̨̎ ̅̔̇̆ ̘̈̑̔̎̉̊ ̠̅̌ ̠̏̓̑̉̍́̎̎ ̖̎̏̃̉ ̨̃̆̑̒̊ Pharo ̓ ́ ̠̅̌ ̠̏̎̏̃̌̆̎̎ 
̠̖̎́̃̎̉ ɉ̠̅̌ ̠̃̉̐̑́̃̌̆̎̎ ̠̖̃̉̃̌̆̎̉ ̐̏̍̉̌̏̋ɊȢ ˟́̋̏̇ ̨̃̎ ̤̎́̅́ ̃́̍ ̅̏̒̓̔̐ ̅̏ 
̝̐̏̐̆̑̆̅̎̏ ̨̖̒̋̏̎̄̔̑̏̃́̎̉̕ ̨̏̂̑́̈̃ ̨̈ ̨̗̝̒̐̆́̌̎̉̍̉ ̨̨̂̂̌̏̓̆̋́̍̉ȟ ̏̚ ̨̝̠̤̈̃̌̎ ̨̃̅ 
̘̑̔̎̏̄̏ ̠̃̒̓́̎̏̃̌̆̎̎ ̓́ ̙̠̎́̌́̓̔̃́̎̎ ̖̓́̋̉ ̨̨̂̂̌̏̓̆̋Ȣ 

 
˝̉̒Ȣ 2.1. Pharo Launcher ɀ ̎ ̙́̊̌̆̄̉̊ ̨̒̐̏̒̂ ̋̆̑̔̃́̓̉ ̏̂̑́̈́̍̉ Pharo 

Pharo Launcher ̍ ̏̇̎́ ̈́̃́̎̓́̇̉̓̉ ̈ https://pharo.org/download Ȣ ˟̔̓ ̨̑̏̈̍̆̎̏̚ ̨̒̓̉̒̌ 
̠̠̐̏̒̎̆̎̎ ̏̅̏̚ ̠̈́̃́̎̓́̇̆̎̎ ̨ ̠̐̏̒̉̌́̎̎ ̎́ ̨̩̃̆̑̒ ̅̏̅́̓̋̔ ̠̅̌ ̨̖̑̈̎̉ ̐̌́̓̏̑̍̕Ȣ 

https://pharo.org/download
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ˑ̨̏̋̌́̅̎ ̨̨̗̩̎̒̓̑̔̋ ̏̅̏̚ ̠̈́̃́̎̓́̇̆̎̎ȟ ̙̠̎́̌́̓̔̃́̎̎ ̓́ ̠̃̉̋̏̑̉̒̓́̎̎ Pharo 
Launcher ̍ ̏̇̎́ ̈̎́̊̓̉ ̎́ https://pharo -project.github.io/pharo -launcher/ . 

˜̨̠̒̌ ̠̃̒̓́̎̏̃̌̆̎̎ ̓́ ̈́̐̔̒̋̔ Pharo Launcher ̍ ́̓̉̍̆ ̠̃̉̄̌̅ȟ ̨̐̏̅̂̎̉̊ ̅̏ ̈̏̂̑́̇̆-
̎̏̄̏ ̎́ ̑̉̒Ȣ ςȢρȢ ˦ ̏̂ ̈́̃́̎̓́̇̉̓̉ ̈  ̒̆̑̃̆̑́ ̎ ̏̃̉̊ ̏̂̑́̈ Pharoȟ ̨̐̏̓̑̂̎̏ ̗̋̌́̎̔̓̉ 
̋̎̏̐̋̔ New ̔  ̨̌̃̏̍̔ ̖̝̃̆̑̎̏̍̔ ̨̋̔̓ ̨̃̋̎́Ȣ ˞́̍̆ ̃̏̎́ ̨̤̃̅̋̑̉̃́ ̨̅́̌̏̄ȟ ̈̏̂̑́̇̆̎̉̊ 
̖̐̏̃̆̑ ̨̃̋̎́ ̅̏̅́̓̋̔ ̎́ ̑̉̒Ȣ ςȢρȢ 

ǁȅǣ ǮǤǯǤǩǪǟǣǟǶǟ. Pharo Launcher ǷǰǲǰǽȂǰǶȃȔ ȄǰǹǻǸ ǾǱȀǰǷȃ, ǷǼȖǽ Ȃǰ ǲǸȅȖǴǽǾǳǾ ǺǾǴȃ Ȗ ǲȖȀȂȃǰǻȌǽȃ 

ǼǰȈǸǽȃ ǲ ǿǰǿǺǸ, ǲǺǰǷǰǽȖ ǲ ǹǾǳǾ ǽǰǻǰȈȂȃǲǰǽǽȏȅ. Ǘǰ ǷǰǼǾǲȇȃǲǰǽǽȏǼ, ǲǾǽǸ ǿȀǸǲˏȏǷǰǽȖ 

ǴǾ ȖǼǵǽȖ ǺǾȀǸȁȂȃǲǰȇǰ Ǟǡ. ǝǰǿȀǸǺǻǰǴ, ǾǱȀǰǷ ǱȃǴǵ ǷǰǲǰǽȂǰǶǵǽǾ ǴǾ ǿǰǿǺǸ \ Users\ Actu-

alUserName\ Documents\ Pharo\ images, Ǵǵ ActualUserName  ̀ȖǼˏȏ ǺǾȀǸȁȂȃǲǰȇǰ. ǯǺȉǾ 

ǲǰȈǵ ȖǼˏȏ ǷǰǴǰǽǾ ǺǸȀǸǻǸȆǵȎ, ȂǾ Pharo Launcher ǼǾǶǵ ǼǰȂǸ ǿȀǾǱǻǵǼǸ Ƿ ȀǾǷǿȖǷǽǰǲǰǽǽȏǼ 

Ȉǻȏȅȃ ǴǾ ǷǰǲǰǽȂǰǶǵǽǸȅ ȄǰǹǻȖǲ, ȂǾǼȃ ǽǰǻǰȈȂȃǲǰǽǽȏ Ƿǰ ǷǰǼǾǲȇȃǲǰǽǽȏǼ ǲǰȀȂǾ ǷǼȖǽǸȂǸ. 

ǒǳǾȀȖ ǿȀǰǲǾȀȃȇ ȃ Pharo Launcher Ȕ ǺǽǾǿǺǰ Settings, ȉǾ ǲȖǴǺȀǸǲǰȔ ǲȖǺǽǾ ǽǰǻǰȈȂȃǲǰǽȌ. ǜȖȁȆǵ 

ȀǾǷȂǰȈȃǲǰǽǽȏ ǿǰǿǾǺ ǷǰǴǰȎȂȌ ȃ ǲǺǻǰǴȆȖ ©Pharo Launcher¶, ȃ ǿȃǽǺȂǰȅ ©Location of template 

sources file¶, ©Location of your images¶ ȂǾȉǾ. ǗǰǷǽǰȇȂǵ ȂȃȂ ǿǾǲǽǸǹ Ȉǻȏȅ ǴǾ ǷȀȃȇǽǾȗ Ǵǻȏ ǲǰȁ 

ǿǰǿǺǸ ȂǰǺ, ȉǾǱ ǲȖǽ ǽǵ ǼȖȁȂǸǲ ǺǸȀǸǻǸȇǽǸȅ ǻȖȂǵȀ. ǝǰǻǰȈȂȃǲǰǽǽȏ Ƿǰ ǷǰǼǾǲȇȃǲǰǽǽȏǼ ǲǰȀȂǾ 

ǷǼȖǽǸȂǸ ȂǰǺǾǶ ȂǾǴȖ, ǺǾǻǸ ǲǸ ǲǲǰǶǰȔȂǵ Ƿǰ ǽǵǴǾȀǵȇǽǵ ǷǱǵȀȖǳǰȂǸ Pharo ǲ ǿǰǿȆȖ Documents. 

ǟȖǴ ȇǰȁ ǷǰǲǰǽȂǰǶǵǽǽȏ Pharo Launcher ǱȃǴȌȂǵ ǳǾȂǾǲȖ ǿȀǸǹǽȏȂǸ ǰȀȅȖǲ ȀǾǷǼȖȀǾǼ ǼǰǹǶǵ 56 ǜǱ, 

ȏǺǸǹ ǼǾǶǽǰ ǲǸǻȃȇǸȂǸ ǷǳǾǴǾǼ ǿȖȁǻȏ ǲȁȂǰǽǾǲǻǵǽǽȏ ǷǰȁȂǾȁȃǽǺȃ. ǠǾǷǳǾȀǽȃȂǸǹ ǷǰȁȂǾȁȃǽǾǺ 

ǷǰǹǼǵ ǱǻǸǷȌǺǾ 140 ǜǱ. Ǧǵ ǴǾȁǸȂȌ ǲȖǴȇȃȂǽȖ ǷǰȂȀǰȂǸ ǴǸȁǺǾǲǾǳǾ ǿȀǾȁȂǾȀȃ, ǰǻǵ ǲǾǽǾ ȂǾǳǾ ǲǰȀȂǵ, 

ǰǴǶǵ Launcher ǲǼȖȔ ǷǰǲǰǽȂǰǶȃǲǰȂǸ ǾǱȀǰǷǸ Ȃǰ ǲȖȀȂȃǰǻȌǽȖ ǼǰȈǸǽǸ, ȁȂǵǶǸȂȌ Ƿǰ ǾǽǾǲǻǵǽǽȏǼǸ, 

ǿǾǲȖǴǾǼǻȏȔ ǲǰȁ ǿȀǾ ǲȁȖ ǽǾǲǸǽǺǸ. 

ǣ ǲȖǺǽȖ ǴȖǰǻǾǳȃ Image creation ǾǱǵȀȖȂȌ ǿǾȂȀȖǱǽǸǹ ǲǰǼ ǾǱȀǰǷ (ȁȂǰǱȖǻȌǽȃ ǲǵȀȁȖȎ) Ȃǰ ǽǰȂǸȁǽȖȂȌ 

ǺǽǾǿǺȃ Create image  ̀ Launcher ǷǰǲǰǽȂǰǶǸȂȌ Ȗ ȀǾǷǿǰǺȃȔ ǲȖǴǿǾǲȖǴǽȖ ȄǰǹǻǸ. ǔǻȏ ǽǸȅ 

ǿǾȂȀȖǱǽǾ ǿȀǸǱǻǸǷǽǾ 100 ǜǱ ǴǸȁǺǾǲǾǳǾ ǿȀǾȁȂǾȀȃ. ǟǵȀǵǴ ǿǵȀȈǸǼ ǷǰǿȃȁǺǾǼ ǷǰǲǰǽȂǰǶǵǽǾǳǾ 

ǾǱȀǰǷȃ Launcher ǷǰǲǰǽȂǰǶǸȂȌ ǲȖǴǿǾǲȖǴǽȃ ǲȖȀȂȃǰǻȌǽȃ ǼǰȈǸǽȃ. ǒǾǽǰ ǷǰǹǼǵ ȉǵ ǼǰǹǶǵ 30 ǜǱ. 

ǐȀȅȖǲ ǲȖȀȂȃǰǻȌǽǾȗ ǼǰȈǸǽǸ ǷǰȁȂǾȁȃǽǾǺ ǽǵ ǲǸǴǰǻȏȔ, ǼǾǶǽǰ ǷȀǾǱǸȂǸ Ȇǵ ǲǻǰȁǽǾȀȃȇ. 

ˏ̨̋̎̏ Pharo Launcher ̃ ̨̤̅̏̂̑́̇́ ̒̐̉̒̏̋ ̨̏̂̑́̈̃ Pharoȟ ̏̚ ̨̟̝̠̈̂̆̑̄́̓̒ ̝̌̏̋́̌̎̏ ̎́ 
̨̙̃́̊ ̨̙̍́̉̎ ɉ̘̈́̈̃̉́̊ ̔ ̨̨̝̒̐̌̎̊ ̨̒̉̒̓̆̍̎̊ ̨̗̐́̐ɊȢ ˏ̉ ̏̅̑́̈̔ ̍̏̇̆̓̆ ̈́̐̔̒̓̉̓̉ ̝̂̔̅-
̠̋̉̊ ̈ ̖̎̉ȡ ̨̨̘̅̃ ̨̗̝̋̌́̎̓ ̎́ ̝̎̏̍̔ȟ ́̂̏ ̘̐̏̈̎́̓̆ ̨ ̨̝̎́̓̉̒̎̓ ̋̎̏̐̋̔ LaunchȢ ˗̏̎̓̆̋̒̓-
̎̆ ̟̍̆̎ȟ ̠̋̆ ̟̝̃̉̋̌̉̋́̓ ̟̐̑́̃̏ ̟̋̎̏̐̋̏ ̙̍̉̋ȟ̉ ̨̝̍̒̓̉̓ ̨̝̋̌̋́ ̖̋̏̑̉̒̎̉ ̋̏̍́̎̅ȡ 
̨̟̠̋̏̐̃́̎̎ ̓́ ̠̐̆̑̆̊̍̆̎̔̃́̎̎ ̨̏̂̑́̈̃ȟ ̨̙̠̃̅̔̋́̎̎ ̩̖̝̎̏̄̏ ̙̠̑̏̈̓́̔̃́̎̎ ̔ ̨́̊̌̏̃̊̕ 
̨̒̉̒̓̆̍ ̓̏̏̚Ȣ 

˛̨̋̑̍ ̨̏̂̑́̈̃ȟ ̖̈́̃́̎̓́̇̆̎̉ ̨̈ ̒̆̑̃̆̑́ȟ ̃̉ ̍̏̇̆̓̆ ̈́ ̟̅̏̐̏̍̏̄̏ Pharo Launcher 
̈́̐̔̒̋́̓̉ ̨̃̌́̒̎ ̏̂̑́̈̉ ̒̉̒̓̆̍̉ȟ ̨̈̂̆̑̆̇̆̎ ̘̉ ̨̐̆̑̆̊̍̆̎̏̃́̎ ̨̐̅ ̘́̒ ̠̃̉̋̏̑̉̒̓́̎̎ 
PharoȢ ˑ̠̌ ̗̝̏̄̏ ̨̍̐̏̑̓̔̊̓̆ ̃ Launcher ̃ ̨̨̅̐̏̃̅̎̔ ̐́̑̔ .image ̓ ́ .change ̕ ̨́̊̌̃Ȣ 

2.4. ˭͊ͨͯͫ͟ Pharo ͘  ͎ͦͣ͊ͤ͒ͤͦͦ͟ ͪΎ͒͊͟ 

ˬ̋̏̚ ̃̉ ̤̃̉̋̏̑̉̒̓̏̃̔̓̆ ́̃̓̏̎̏̍̎̔ ̨̟̃̆̑̒ Pharo, ̓ ̏ ̈́ ̐̔̒̋́̊̓̆ ̊̏̄̏ ̓́̋ȟ ̠̋ ̗̆ 
̘̈́̈̃̉́̊ ̑ ̠̝̏̂̌̓ ̔ ̨̙̃́̊ ̨̨̗̏̐̆̑́̊̎̊ ̨̒̉̒̓̆̍: ̐ ̨̠̝̆̑̆̓̄̎̓ ́̊̌̕ Ȣimage ̎ ́ ̈̎ ̘́̏̋ 
̨̝̩̃̑̓̔́̌̎̏ ̙̍́̉̎̉, ́ ̂̏ ̨̨̘̅̃ ̨̗̝̋̌́̎̓ ̐ ̏ ̘̈̎́̋̔ .image ̕ ́̊̌̔ȟ ́ ̂̏ ̎́̅̑̔̋̔̊̓̆ ̃ 
̋̏̍́̎̅̎̏̍̔ ̠̑̅̋̔ ̨̍ȭ̠ ̨̝̩̃̑̓̔́̌̎̏ ̙̍́̉̎̉ ̨ ̨̒̌̅̏̍ ɀ ̐ ̏̃̎̆ ̨̍ȭ̠ .image ̕ ́̊̌̔. 

¶ ˠ ̨̒̉̒̓̆̍ macOS ̅ ̨̨̘̃ ̨̗̝̋̌́̎̓ ̐́̋̔̎̏̋ ɉbandle) Pharo9.0.app ̔  ̨̖̑̏̈́̑̃̏̃́̎̏̍̔ 
̨̈́̃́̎̓́̇̆̎̎Ȣ 

https://pharo-project.github.io/pharo-launcher/
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¶ ˠ ̨̒̉̒̓̆̍ Linux ̅ ̨̨̘̃ ̨̗̝̋̌́̎̓ ɉ́̂̏ ̨̝̈́̐̔̒̓̓ ̈ ̋̏̍́̎̅̎̏̄̏ ̠̑̅̋́Ɋ ̃̉̋̏̎̔̃́̎̉̊ 
bash-̒̋̑̉̐̓ pharo ̈  ̨̖̩̑̏̈́̑̃̏̃́̎̏ ̐́̐̋̉ Pharo. 

¶ ˠ ̨̒̉̒̓̆̍ Windows ̈ ̨̝́̊̅̓ ̔ ̨̖̑̏̈́̑̃̏̃́̎̔ ̐́̐̋̔ Pharo ̨  ̨̨̘̅̃ ̨̗̝̋̌́̎̓ Pharo.exe. 

˔́̄́̌̏̍ Pharo ̎ ̤̝̠́̍́̄́̓̒ Ⱥ̑̏̂̉̓̉ ̨̝̐̑́̃̉̌̎ ̨̘̑̆ȻȢ ˬ̋̏̚ ̃̉ ̨̨̘̅̃ ̗̋̌́̎̆̓̆ ̎́ ˏ˙ȟ ̓̏ 
̨̝̃̑̓̔́̌̎́ ̙̍́̉̎́ ̙̔̋́̓̉̍̆ ̔ ̩̒̃̏̊ ̨̗̐́̐ ́̊̌̕ ̏̂̑́̈̔ȟ ̏̂̚ ̈́̃́̎̓́̇̉̓̉ ̊̏̄̏Ȣ Pharo 
̤̅́ ̈̍̏̄̔ ̨̈̂̆̑̄́̓̉ ̏̂̑́̈ ̔ ̨́̊̌̕ ̈ ̨̝̅̏̃̌̎̉̍ ̨̍̆̎̆̍Ȣ ˣ̆ ̘̈̑̔̎̏ȟ ̋̏̌̉ ̃̉ ̐̑̏̃́̅̉̓̆ 
̨̨̑̈̎ ̑̏̈̑̏̂̋̉ȡ ̋̏̇̎̏̍̔ ̤̐̑̏̋ ̓̔ ̨̨̃̅̐̏̃̅́̓̉̍̆ ̨̒̃̊ ̏̂̑́̈Ȣ ˛̓̏̇ ̈́̐̔̆̎́̚ ˏ˙ ̍̏̇̆ 
̈̎́̊̓̉ ̨̝̋̌̋́ .image ̕ ̨́̊̌̃Ȣ ˠ ̗̝̏̍̔ ̃̉̐́̅̋̔ ̙̍́̉̎́ ̘̤̑̏̈̐̏̉̎́ ̨̅́̌̏̄ ̃̉̂̏̑̔ ́̊̌̔̕ȟ 
̏̂̚ ̘̋̏̑̉̒̓̔̃́ ̨̍̄ ̃̋́̈́̓̉ ̨̐̏̓̑̂̎̉̊ ̊̏̍̔ ̏̂̑́̈Ȣ ˬ ̋̏̚ ̃̉ ̨̨̘̅̃ ̗̋̌́̎̆̓̆ ̎́ .image 
̨́̊̌̕ȟ ̓̏ ̨̗̏̐̆̑́̊̎́ ̒̉̒̓̆̍́ ̤̒̐̑̏̂̔ ̈́̐̔̒̓̉̓̉ ̃ ̨̨̅̐̏̃̅̎̔ ˏ ȟ̇ ̏̂̚ ̨̃̅̋̑̉̓̉ ̊ ̏̄̏Ȣ 
˙̏̇̌̉̃̏ȟ ̃́̍ ̝̠̅̏̃̆̅̆̓̒ ̅̏̐̏̍̏̄̓̉ ̩̊ ̔ ̗̝̏̍̔Ȣ 

ˬ̋̏̚ ̎́ ̙̃́̏̍̔ ̋̏̍̐ǫ̟̃̄̓̆̑ ̨̝̎̒̓́̌̏̃́̎̏ ̨̝̋̌̋́ ̨̝̖̃̑̓̔́̌̎̉ ̙̍́̉̎ȟ ̓̏ ̨̗̏̐̆̑́̊̎́ 
̒̉̒̓̆̍́ ̍̏̇̆ ̃̉̂̑́̓̉ ̎̆ ̓̔Ȣ ˠ ̗̝̏̍̔ ̃̉̐́̅̋̔ ̨̨̙̎́̅̊̎̆ ̠̐̆̑̆̓̄̓̉ ́̊̌̕ ̏̂̑́̈̔ ̎́ 
̘̈̎́̏̋ ̨̩̐̏̓̑̂̎̏ ̨̝̩̃̑̓̔́̌̎̏ ̙̍́̉̎̉ ̘̉ ̠̒̋̏̑̉̒̓́̓̉̒ ̋̏̍́̎̅̎̉̍ ̠̑̅̋̏̍Ȣ 

˔̝́̄́̌̎́ ̖̒̆̍́ ̋̏̍́̎̅̉ ̈́̐̔̒̋̔ Pharo ̈  ̨̋̏̎̒̏̌ ̤̍́ ̠̃̉̄̌̅ȡ 

<Pharo executable> <path to Pharo image>  

 

 
˝̉̒Ȣ 2.2Ȣ ˏ̨̋̎̏ Pharo ̐ ̨̠̒̌ ̙̐̆̑̏̄̏ ̈́̐̔̒̋̔ 
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˴͙͚ͦͣ͊ͤ͒ͤ ͪΎ͒ͦ͟ Linux 

˜̑̉̐̔̒̓̉̍̏ȟ ̏̚ ̍̉ ̤̐̆̑̆̂̔̃́̍̏ ̃ ̨̗̐́̐ ̈  ́̊̌́̍̉̕ Pharo, ̒ ̨̓̃̏̑̆̎̊ ̒̋̑̉̐̓̏̍ 
̘́̃̓̏̍́̓̉̎̏̄̏ ̠̃̒̓́̎̏̃̌̆̎̎Ȣ 

./ pharo  Pharo. image 

˴͙͚ͦͣ͊ͤ͒ͤ ͪΎ͒ͦ͟ macOS 

˜̑̉̐̔̒̓̉̍̏ ̈ ̎̏̃̔ȟ ̏̚ Pharo ̃ ̒̓́̎̏̃̉̌̉ ̈́ ̟̅̏̐̏̍̏̄̏ ̒̋̑̉̐̓̔ ̘́̃̓̏̍́̓̉̎̏̄̏ 
̠̃̒̓́̎̏̃̌̆̎̎Ȣ 

./ pharo  Pharo. image 

˴͙͚ͦͣ͊ͤ͒ͤ ͪΎ͒ͦ͟ Windows 

˙̉ ̃̇̆ ̘̈́̈̎́́̌̉ȟ ̏̚ ̒̋̑̉̐̓̉ ̘́̃̓̏̍́̓̉̎̏̄̏ ̠̃̒̓́̎̏̃̌̆̎̎ ̎̆ ̗̟̟̝̐̑́̓ ̔ Windows, 
̓̏̍̔ ̃̉ ̍̔̒̉̓̆ ̘̃̌́̒̎̏̑̔ ̈́̃́̎̓́̇̉̓̉ ̨̨̨̃̅̐̏̃̅̎ ́̊̌̉̕ ˏ˙ ̓́ ̏̂̑́̈̔Ȣ ˜̑̏̓̆ ̈́̐̔̒̋ 
̓́̋̏̇ ̤ ̅̔̇̆ ̐̑̏̒̓̉̍Ȣ 

Pharo.exe Pharo.image  

˜̨̠̒̌ ̃̅́̌̏̄̏ ̈́̐̔̒̋̔ ̃̉ ̍́̌̉ ̂ ̘̐̏̂́̉̓̉ ̨̃̋̎̏ ̠̋ ̎́ ̑ ̉̒Ȣ ςȢςȢ 

2.5. ˭͔͎͋ͪ͊ͤͤ͜ΎΣ ͍͔͊ͪ͘΄͔ͤͤΎ ͭ͊ ͍͙͚ͨͦͭͦͪͤ ͊ͨͯͫ͘͟ ͔ͫͫ͜͝ Pharo 

ˏ̉̊̓̉ ̈ Pharo ̍ ̏̇̎́ ̝̂̔̅-̋̏̌̉Ȣ ˑ̠̌ ̗̝̏̄̏ ̐̑̏̒̓̏ ̈́̋̑̉̊̓̆ ̊̏̄̏ ̨̃̋̎̏ ̓́̋ ̒́̍̏ȟ ̠̋ 
̤̈́̋̑̉̃́̓̆ ̨̨̙̎ ̈́̒̓̏̒̔̎̋̉. ̠ ̨̑̍ ̓̏ ̄̏, ̍ ̏̇̎́ ̃ ̉̋̏̑̉̒̓́̓ ̉̏ ̅̎̔ ̈ ̋̏̍́̎̅ Pharo/Save 
and quit  ́ ̂̏ Pharo/Quit ̍ ̟̆̎ ̈́̒̓̏̒̔̎̋̔ ̘ ̉ ̏ː̌̏̃̎̏̄̏ ̟̍̆̎ Pharo (World Menu), ̠ ̋̆ 
̈ȭ̠̠̤̝̠̃̌̓̒ ̨̠̐̒̌ ̗̠̋̌́́̎̎ ̨̝̟̅̏̃̌̎̏ ̟̋̎̏̐̋̏ ̎́ ̨̨̝̃̌̎̊ ̨̘́̒̓̉̎ ̨̃̋̎́ ̈́̒̓̏̒̔̎̋̔. 

ˬ̋̏̚ ̃̉ ̏̂̑́̌̉ ̘̈̃̉́̊̎̆ ̙̠̈́̃̆̑̆̎̎ȟ ̓ ̏ Pharo ̐ ̤̆̑̆̐̉̓́ ̃́̒ȟ ̘̉ ̖̘̏̆̓̆ ̈̂̆̑̆̄̓̉ 
̏̂̑́̈ ̒̉̒̓̆̍̉Ȣ ˬ̋̏̚ ̃̉ ̈̂̆̑̆̇̆̓̆ ̏̂̑́̈ Pharoȟ ̓̏ ̨̠̐̒̌ ̎́̒̓̔̐̎̏̄̏ ̈́̐̔̒̋̔ ̘̐̏̂́̉̓̆ 
̊̏̄̏ ̘̓̏̎̏ ̃ ̓̏̍̔ ̨̒̓́̎ȟ ̃ ̠̋̏̍̔ ̙̈́̃̆̑̉̌̉ ̑̏̂̏̓̔ȡ ̨̔̒ ̨̈́̐̔̆̎̚ ̐̑̏̄̑́̍̉ȟ ̨̨̃̅̋̑̉̓ 
̨̃̋̎́ ̃ ̖̓̉ ̖̒́̍̉ ̖̋̏̏̑̅̉̎́̓́. ˟ ́̋ ̨̤̝̠̃̅̂̔̃́̓̒ ̓ ̏̍̔ȟ ̏̚ ́̊̌̕ ̏̂̑́̈̔ ̨̤̈̂̆̑̄́ ̨̃̒ 
̏̂ȭ̤̋̓̉ ɉ̑̆̅́̄̏̃́̎̉̊ ̓̆̋̒̓ȟ ̙̠̑̏̈̓́̔̃́̎̎ ̨̃̋̏̎ȟ ̨̅̏̅́̎ ̍̆̓̏̅̉ ̘̉ ̋̌́̒̉ ɀ ́ ̅̇̆ ̨̃̒ 
̃̏̎̉ ̤ ̏̂ȭ̤̋̓́̍̉Ɋȟ ̨̠̋ Pharo ̈ ̤́̃́̎̓́̇̔ ̔ ̐́̍ȭ̠̝̓ ̨̝̩̃̑̓̔́̌̎̏ ̙̍́̉̎̉Ȣ ˟́̋ ̐̑̉ ̨̖̃̉̏̅ ̈ 
Pharo ̎ ̨̘̏̄̏ ̎ ̆ ̘̤̝̠̃̓̑́́̓̒Ȣ 

˗̏̌̉ ̃̉ ̤̈́̐̔̒̋́̓̆ Pharo ̃ ̙̐̆̑̆ȟ ˏ  ̇̈ ̤́̃́̎̓́̇̔ ̃̋́̈́̎̉̊ ́̊̌̕ ̏̂̑́̈̔Ȣ ˏ̨̎ ̨̝̍̒̓̉̓ 
̤̍̉̓̓̃̉̊ ̨̈̎̍̏̋ ̝̖̂́̄́̓̏ ̏̂ǫ̤̃̄̋̓̃ȟ ̟̘̃̋̌̎̏ ̈ ̘̃̆̌̉̆̈̎̉̍ ̠̏̂̒̄̏̍ ̨̨̝̃̅̋̏̍̐̌̏̃́̎̏̄̏ 
̋̏̅̔ ̊ ̨̎̒̓̑̔̍̆̎̓́̍̉ ̠̐̑̏̄̑́̍̔̃́̎̎ ɉ̋̏̇̆̎ ̈ ̠̖̋̉ ̤ ̏̂ȭ̤̋̓̏̍ɊȢ ˜̨̅ ̘́̒ ̑̏̂̏̓̉ ̈ Pharo 
̃̉ ̎́̅̒̉̌́̓̉̍̆̓̆ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̗̉̍ ̏̂ȭ̤̋̓́̍ȟ ̒ ̟̓̃̏̑̃́̓̉̍̆̓̆ ̨̎̏̃ ̏̂ȭ̤̋̓̉ ɉ̈́ ̅̏̐̏-
̟̍̏̄̏ ̠̎́̅̒̉̌́̎̎ ̐ ̨̏̃̅̏̍̌̆̎ ̝̏ ̂ȭ̤̋̓́̍!), ̅ ̨̠̆̋ ̈ ̖̎̉ ̝̐̆̑̆̒̓́̃́̓̉̍̔̓ ̨̒̎̔̃́̓̉ȟ ́ ̩̖̠̎ 
̐́̍ȭ̠̝̓ ̂̔̅̆ ̃̉̋̏̑̉̒̓́̎́ ̐̏̃̓̏̑̎̏ ̨̠̐̒̌ ̘́̃̓̏̍́̓̉̎̏̄̏ ̠̈̂̉̑́̎̎ ̨̠̒̍̓̓Ȣ 

˔̟̘́̋̑̉̃́̉ Pharoȟ ̃̉ ̨̈̂̆̑̄́̓̉̍̆̓̆ ̨̈̎̍̏̋ ̔ ̨̖̒ ̩̖̒̃̏ ̏̂ǫ̤̃̄̋̓̃Ȣ ˠ ̨̝̑̆̈̔̌̓́̓ ̨̙̔̒̐̎̏̄̏ 
̠̈̂̆̑̆̇̆̎̎ ̐ ̨̏̐̆̑̆̅̎̊ .image ̕ ́̊̌ ̂̔̅̆ ̐̆̑̆̈́̐̉̒́̎̏ ̎̏̃̉̍ ̏̂̑́̈̏̍ ̒̉̒̓̆̍̉Ȣ 
˔̘̃̉́̊̎̏ȟ ̃̉ ̍̏̇̆̓̆ ̈̂̆̑̆̄̓̉ ̏̂̑́̈ ̔ ̨́̊̌̕ ̈ ̎̏̃̉̍ ̨̍̆̎̆̍Ȣ 

ˬ̋ ̍̉ ̃̇̆ ̄̏̃̏̑̉̌̉ȟ .image ̕ ́̊̌ ̗̟̤̐̑́ ̃ ̨̐́̑ ̈ .changes ̕ ́̊̌̏̍. ̠ ̏̌̉ ̃̉ ̨̤̈̂̆̑̄́̓̆ 
̏̂̑́̈ ̒̉̒̓̆̍̉, .image ̕ ́̊̌ ̟̤̝̠̏̎̏̃̌̓̒ ̤̍̉̓̓̃̉̍ ̨̈̎̍̋̏̍ ̙̃́̏̄̏ ̈́̐̔̆̎̏̄̏̚ Pharoȟ ́ 
.changes ̕ ́̊̌ ̟̤̝̠̅̏̐̏̃̎̓̒ ̇ ̔̑̎́̌̏  ̍̔ ̨̖̒ ̨̈̍̎ ̨̖̃̉̅̎̏̄̏ ̋̏̅̔ȟ ̖̈̑̏̂̌̆̎̉ ̃́̍̉ ̨̠̐̒̌ 
̠̈̂̆̑̆̇̆̎̎ ̝̐̏̐̆̑̆̅̎̏̄̏ ̏̂̑́̈̔Ȣ ˠ ̨̨̝̙̂̌̏̒̓ ̨̃̉̐́̅̋̃ ̃̉ ̍̏̇̆̓̆ ̨̃̈́̄́̌ ̎̆ 
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̠̓̔̑̂̔̃́̓̉̒ ̐̑̏ ̗̆̊ ́̊̌̕Ȣ ˜̑̏̓̆ȟ ̠̋ ̍̉ ̒̋̏̑̏ ̘̐̏̂́̉̍̏ȟ Ȣchanges ̕ ́̊̌ ̍̏̇̆ ̂̔̓̉ ̅̔̇̆ 
̋̏̑̉̒̎̉̍ ̠̅̌ ̠̃̉̐̑́̃̌̆̎̎ ̐̏̍̉̌̏̋ ̘̉ ̠̅̌ ̨̠̃̅̎̏̃̌̆̎̎ ̘̖̃̓̑́̆̎̉ ̨̈̍̎Ȣ ˍ̌̆ ̐̑̏ ̗̆ ɀ 
̈̄̏̅̏̍Ȧ 

˙̏̇̆ ̠̒̋̌́̒̓̉̒ ̠̃̑́̇̆̎̎ȟ ̏̚ ̏̂̑́̈ ̤ ̟̘̋̌̏̃̉̍ ̨̖̍̆́̎̈̍̏̍ ̠̅̌ ̨̠̈̂̆̑̄́̎̎ ̐̑̏̄̑́̍-
̖̎̉ ̤̐̑̏̋ ̨̓̃ ̨ ̠̋̆̑̔̃́̎̎ ̎̉̍̉ȟ ́̌̆ ̗̆ ̎̆ ̓́̋Ȣ ˚̆̈́̂́̑̏̍ ̍̉ ̠̏̈̎́̊̏̍̉̍̏̒ ̈ ̎́̂́̄́̓̏ 
̋̑́̉̍̚ ̈́̒̏̂̏̍ ̠̅̌ ̠̋̆̑̔̃́̎̎ ̋̏̅̏̍ ̓́ ̨̨̗̩̏̑̄́̎̈́ ̩̋̏̍́̎̅̎̏ ̑̏̈̑̏̂̋̉ ̐̑̏̄̑́̍̎̏̄̏ 
̘̠̈́̂̆̈̐̆̆̎̎Ȣ ˛̂̑́̈̉ ̅̔̇̆ ̨̋̏̑̉̒̎ȟ ́̌̆ ̃ ̉ ̈̃̉̋̎̆̓̆ ̎̆ ̠̓̔̑̂̔̃́̓̉̒ ̏̒̏̂̌̉̃̏ ̐̑̏ 
̠̒̓̃̏̑̆̎̎ ̨ ̘̠̃̉̌̔̆̎̎ ̨̏̂̑́̈̃ȟ ̨̝̏̒̋̌̋̉ ̈́̒̏̂̉ ̟̋̏̎̓̑̏̌ ̨̃̆̑̒̊ȟ ̎́̐̑̉̋̌́̅ ̨̓́̋ȟ ̠̋ 
̍̆̎̆̅̇̆̑ ̨̐́̋̆̓̃ Icebergȟ ̟̝̐̑̏̐̏̎̔̓ ̎́̂́̄́̓̏ ̨̨̙̌̐ ̒ ̐̏̒̏̂̉ ̠̋̆̑̔̃́̎̎ ̨̠̃̆̑̒̍̉ ̓́ 
̙̠̐̏̉̑̆̎̎ ̋̏̅̔ ̐̑̏̄̑́̍̎̏̄̏ ̘̠̈́̂̆̈̐̆̆̎̎ ̒̆̑̆̅ ̋̏̍́̎̅̉ ̨̑̏̈̑̏̂̎̉̋̃Ȣ ˗̨̑̍ ̓̏̄̏ȟ 
̠̋̏̚ ̃́̍ ̨̐̏̓̑̂̎̏ ̨̈̂̆̑̄́̓̉ ̏̂ȭ̤̋̓̉ȟ ̍̏̇̆̓̆ ̃̉̋̏̑̉̒̓́̓̉ ̨̝̋̌̋́ ̨̗̝̖̒̐̆́̌̎̉ ̒̉̒̓̆̍ȡ 
Fuel ɉ̙̃̉̅̋̉̊ ̨̂̎́̑̎̉̊ ̨̨̒̆̑́̌̈́̓̏̑ ̏̂ǫ̤̃̄̋̓̃Ɋȟ ́ ̂̏ STON ɉ̓̆̋̒̓̏̃̉̊ ̨̨̒̆̑́̌̈́̓̏̑ 
̏̂ǫ̤̃̄̋̓̃Ɋ, ́ ̂ȟ̏ ̨̝̎́̃̓ȟ ̂ ́̈̔ ̖̅́̎̉Ȣ 

 

 
˝̉̒Ȣ 2.3Ȣ ˏ̉̋̏̎́̓̉ ̃̉̑́̈ ̍̏̇̎́ ̟̋̏̍́̎̅̏ ȺDo itȻ ̋ ̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ 

2.6. ˨͡Ύ ΄͍͙͙͒͟ͻ ͜ ͔͔ͤͭͪͨ͡Ύ;͙ͻ 

˴̨̎̏̅ ̍̏̇̆ ̠̃̉̅́̓̉̒ ̎ ̔̅̎̉̍ ̘̠̉̓́̎̎ ̖̅̏̃̄̉ ̨̨̑̏̈̅̌̃ ̐̑̏ ̒̉̒̓̆̍̔ȟ ̨̎́̅̌̆̎̔ ̎ ̨̝́̒̓̌̋̉ 
̝̂́̄́̓̍́ ̨ ̎̒̓̑̔̍̆̎̓́̍̉ȟ ̠̋ 0ÈÁÒÏȢ ˬ ̋̏̚ ̎́ ̙̃́̏̍̔ ̋̏̍̐ǫ̟̃̄̓̆̑ ̔̇̆ ̃̒̓́̎̏̃̌̆̎́ ̘̑̏̂̏́ 
̒̉̒̓̆̍́ 0ÈÁÒÏȟ ̨ ̃̉ ̖̓̑̏̉ ̠̠̤̔̃̌̓̆ȟ ̠̋ ̃̒̆ ̗̟̤̐̑́ȟ ̍̏̇̆̓̆ ̨̖̈́̏̓̓̉ ̘̃̉̃̉̓̉ ̏̒̎̏̃̉ 
̒̉̎̓́̋̒̉̒̔ ̈́ ̟̅̏̐̏̍̏̄̏ ProfStefȟ ́ ̨̐̏̓̍ ̐̆̑̆̊̓̉ ̅̏ ̎́̒̓̔̐̎̏̄ ̏̑ ̨̏̈̅̌̔ ɀ ̐ ̨̏̒̂̎̉̋́ 
̠̅̌ ̘̠̃̉̈̎́̆̎̎ ̋̌́̒̔ ̐̑̏̒̓̏̄̏ ̌ ̨̘̝̉̌̎̉̋ ̨́  ̐̏̃ȭ̠̈́̎̉  ̖̈  ̎̉̍ ̍ ̝̖̏̅̔̌̎̉ ̓ ̨̆̒̓Ȣ̃ ˏ̉ 
̓́̋̏̇ ̍̏̇̆̓̆ ̠̐̆̑̆̄̌̎̔̓̉ ̨̨̃̅̐̏̃̅̎̆ ̨̃̅̆̏ ̎́ http://mooc.pharo.org . 

˦̏̂ ̈́̐̔̒̓̉̓̉ ProfStef, ̃ ̨̅̋̑̉̊̓̆ ̨̃̋̎ ̏Playground ̃ ̨̨̟̅̐̏̃̅̎̏ ̟̋̏̍́̎̅̏ ̨̑̏̈̅̌̔ 
Browse ̄ ̏̌̏̃̎̏̄̏ ̟̍̆̎ȟ ̎́̅̑̔̋̔̊̓̆ ̃  ̝̎̏̍̔ ̃ ̉̑́̈ 

ProfStef  go 

̨ ̃̉̋̏̎́̊̓̆ ̊̏̄̏ ̟̋̏̍́̎̅̏ ȺDo itȻȟ ̠̋ ̐̏̋́̈́̎̏ ̎́ ̑̉̒Ȣ ςȢσȢ 

http://mooc.pharo.org/
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˚̆  ̖̟̠̃̉̌̊̓̆̒, ̠ ̋̏̚ ̃̒̆ ̗̆ ̠̅̌ ̃́̒ ̨̘̎̏̄̏ ̎̆ ̘̤̏̈̎́́ ɀ ̒ ̋̏̑̏ ̈ ̨̤̑̏̈̔̍̓̆Ȣ ˜̑̏̒̓̏ 
̘̉̓́̊̓̆ ̨̅́̌ȢȢȢ 

ˣ̆̊ ̃̉̑́̈ ̝̈́̐̔̒̓̉̓ ̘̝̎́̃́̌̎̔ ̐̑̏̄̑́̍̔ ProfStef ɉ̑̉̒Ȣ ςȢτɊ ɀ ̘ ̔̅̏̃̉  ̊̐ ̨̏̒̂̎̉̋ȟ ̏̂̚ 
̘̐̏́̓̉ ̘̠̃̉̃̆̎̎ ̒ ̉̎̓́̋̒̉̒ ̔Pharo. 

ˏ̨̤̓́̍̏ȟ ̃̉ ̏̊̎̏̚ ̨̎́̅̒̌́̌̉ ̙̃́̆ ̙̐̆̑̆ ̨̠̐̏̃̅̏̍̌̆̎̎! Pharo ̏ ̤̝̠̐̉̑́̓̒ ̎́ ̗̋̏̎̆̐-
̨̗̟ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ ̏̂ȭ̤̋̓́̍Ȣ ˛̂ȭ̤̋̓̉ Pharo ̒ ̨̖̏̇ ̎́ ̨̒̏̌̅́̓̃ȟ ̖̄̏̓̏̃̉ ̏̅̑́̈̔ 
̃̉̋̏̎́̓̉ ̙̃́ ̎́̋́̈ȟ ̠̋̏̚ ̨̝̓̌̋̉ ̃̏̎̉ ̊̏̄̏ ̈̑ ̨̟̝̏̈̔̍̓Ȣ ˟ ̖̑̏̉ ̈̄̏̅̏̍ ̘̐̏̂́̉̍̏ȟ ̠̋ 
̒́̍̆ ̏̂ȭ̤̋̓̉ ̨̟̝̑̏̈̐̈̎́̓ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

 

 
˝̉̒Ȣ 2.4. ProfStef ɀ ̐ ̑̏̒̓̉̊ ̨̎̓̆̑́̋̓̉̃̎̉̊ ̨̐̏̒̂̎̉̋ ̠̅̌ ̘̠̃̉̃̆̎̎ ̒̉̎̓́̋̒̉̒̔ Pharo 

2.7. ˽͙͒ͫͯͣ͜͟ ͪͦ͒ͯ͘͜͡ 

¶ ˗̆̑̔̃́̓̉ ̒̉̒̓̆̍́̍̉ Pharo ̎ ́ ̙̃́̏̍̔ ̋̏̍̐ǫ̟̃̄̓̆̑ ̍̏̇̎́ ̈́ ̟̅̏̐̏̍̏̄̏ 
̈́̒̓̏̒̔̎̋̔ Pharo LauncherȢ ˔́̃́̎̓́̇̉̓̉ Pharo ̍ ̏̇̎́ ̓́̋̏̇ ̈́ ̟̅̏̐̏̍̏̄̏ 
̒̋̑̉̐ ̨̓̃ ̘́̃̓̏̍́̓̉̎̏̄̏ ̠̃̒̓́̎̏̃̌̆̎̎Ȣ 

¶ ˝̘̏̂̏́ ̒̉̒̓̆̍́ Pharo ̒ ̤̝̠̋̌́̅́̓̒ ̈ ̨̝̩̃̑̓̔́̌̎̏ ̙̍́̉̎̉ȟ ́̊̌̔̕ ̨̖̃̉̅̎̏̄̏ ̋̏̅̔ 
(.sourcesɊȟ ́̊̌̔̕ ̏̂̑́̈̔ ɉȢimageɊ ̨ ́̊̌̔̕ ̨̈̍̎ ɉȢchangesɊȢ ˛̨̒̓́̎̎ ̅̃́ ̈ ̖̎̉ 
̨̟̟̝̠̈̍̎̓̒ȟ ̋̏̌̉ ̃̉ ̨̤̈̂̆̑̄́̓̆ ̏̂̑́̈ ɀ ̍ ̤̉̓̓̃̉̊ ̨̈̎̍̏̋ ̩̈́̐̔̆̎̏̚ ̒̉̒̓̆̍̉Ȣ 

¶ ˗̏̌̉ ̃̉ ̨̤̃̅̋̑̉̃́̓̆ ̏̂̑́̈ Pharoȟ ̤̏̓̑̉̍̔̓̆ ̒̆̑̆̅̏̃̉̆̚ ̃ ̓̏̍̔ ̇ ̨̒̓́̎ ɉ̓̏̂̓̏ ̈ 
̓̉̍̉ ̇ ̗̟̟̘̐̑́̉̍̉ ̏̂ȭ̤̋̓́̍̉Ɋȟ ̔ ̠̋̏̍̔ ̃̉ ̤̃̏̒̓́̎̎ ̨̈̂̆̑̄́̌̉ ̏̂̑́̈ ̒ ̉̒̓̆̍̉Ȣ 
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˾ͦ͒͘͜͡ о  

͍͙͙͚̊͒͟ ͎ͦ͡Ύ͒ Pharo 

ˠ ̗̝̏̍̔ ̨̨̑̏̈̅̌ ̍̉ ̠̏̄̌̎̆̍̏ l ́̑̏ ̂̆̈ ̠̈́̄̌̉̂̌̆̎̎ ̃ ̨̅̆̓́̌ȟ ̏̂̚ ̅̏̐̏̍̏̄̓̉ ̃́̍ 
̩̏̒̃̏̓̉ ̒̆̑̆̅̏̃̉̆̚ ̠̐̑̏̄̑́̍̔̃́̎̎Ȣ ˟́̋̏̇ ̂ ̔̅̆ ̝̅̏̒̉̓ ̂́̄́̓̏ ̎́̄̏̅ ̃̉̐̑̏̂̔̃́̓̉ 
̎́̐̉̒́̎̆ȟ ̓̏̍̔ ̂̔̌̏ ̂ ̅̔̇̆ ̅̏̂̑̆ ̨̐̅ ̘́̒ ̘̠̉̓́̎̎ ̨̑̏̈̅̌̔ ̍́̓̉ ̨̐̅ ̟̑̔̋̏ ̋̏̍̐ȭ̟̓̆̑Ȣ 

˔̏̋̑̆̍́ȟ ̃̉ ̘̃̉̃̉̓̆ ̨̨̨̑̈̎̏̍́̎̓̎ ̒̐̏̒̏̂̉ ̨̤̩̃̈́̍̏̅ ̈ ̟̒̉̒̓̆̍̏ ̨ ̠̏̈̎́̊̏̍̉̓̆̒ ̈ 
̠̅̆̋̉̍̉ ̏̒̎̏̃̎̉̍̉ ̨̎̒̓̑̔̍̆̎̓́̍̉Ȣ ˏ̉ ̘̠̎́̃̉̓̆̒ ̓́̋̏̇ ̘̃̉̈̎́́̓̉ ̎̏̃̉̊ ̍̆̓̏̅ȟ 
̟̒̓̃̏̑̃́̓̉ ̏̂ȭ̤̋̓ ̨ ̎́̅̒̉̌́̓̉ ̊̏̍̔ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

˚̆ ̈́̂̔̃́̊̓̆ȟ ̏̚ ̗̆ ̙̌̉̆ ̙̃̉̅̋̉̊ ̠̏̄̌̅ Pharo ̅ ̠̌ ̠̃̉̐̑̏̂̔̃́̎̎ ̒̆̑̆̅̏̃̉́̚ 
̠̐̑̏̄̑́̍̔̃́̎̎Ȣ ˚̆ ̗̟̠̈́̉̋̌̊̓̆̒ȟ ̋̏̌̉ ̘̝̏̄̏̒ ̎̆ ̨̤̈̑̏̈̔̍̓̆Ȣ ˏ̉ ̎́̐̆̃̎̆ ̈̎́̊̅̆̓̆ 
̠̠̐̏̒̎̆̎̎ ̃ ̨̝̖̋̌̋̏ ̖̎́̒̓̔̐̎̉ ̨̖̑̏̈̅̌́Ȣ ˏ́̍ ̎̆ ̏̂̏̃ȭ̠̈̋̏̃̏ ̈̎́̓̉ ̃̒̆ȟ ́̂̏ȟ ̨̐̑̉̎́̊̍̎ȟ 
̎̆ ̏̂̏̃ȭ̠̈̋̏̃̏ ̈̎́̓̉ ̃̒̆ ̨̃̅̑́̈̔Ȣ ˔́̎̏̓̔̊̓̆ ̓̆ȟ ̏̚ ̃́̒ ̝̂̆̎̓̆̇̉̓ ́̂̏ ̨̤̎̓̑̉̄̔ȟ ̨ 
̐̑̏̅̏̃̇̔̊̓̆ ̘ ̉̓́̓̉ȡ ̃ ̒̆ ̒̓́̃́̓̉̍ ̆̅ ̨̆̅́̌ ̈ ̨̨̙̑̏̈̔̍̌̉̍Ȣ 

˔̠́̔̃́̇̆̎̎Ȣ ˎ̨̨̝̙̝̌̒̓ ̨̐̑̉̋̌́̅̃ ̃̒̓̔̐̎̏̄̏ ̨̍́̓̆̑́̌̔ ̗̟̝̐̑́̃́̓̉̍̔̓ ̔ Pharo ̅ ̨̝̏̃̌-
̩̎̏ ̨̩̃̆̑̒ȟ ̓̏̍̔ ̍̏̇̆̓̆ ̐̑̏̅̏̃̇̔̃́̓̉ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̃̒̓́̎̏̃̌̆̎̆ ̒̆̑̆̅̏̃̉̆̚ Pharo, 
̠̋̏̚ ̃̏̎̏ ̔ ̃́̒ ̔̇̆ ̤Ȣ ˜̑̏̓̆ȟ ̨̝̏̒̋̌̋̉ ̋̎̉̄́ ̎́̐̉̒́̎́ ̠̅̌ Pharo 9.0, ̓  ̏̍ ̏̇̆̓̆ 
̨̐̏̍̓̉̓̉ ̨̨̨̃̅̍̎̎̏̒̓ ̨̍̇ ̓̉̍ȟ ̏̚ ̎́̐̉̒́̎̏ȟ ̨ ̓̉̍ȟ ̠̋ ̠̤̃̉̄̌̅́ ̘̉ ̠̋ ̐̏̃̏̅̉ ̝̓ ̒ ̆̂̆ 
̃́ ̙́ ̒̉̒̓̆̍́Ȣ 

3.1. ˥͍͔ͦͦͤ͡ ͔ͣͤΌ 

˜̨̠̒̌ ̈́̐̔̒̋̔ 0ÈÁÒÏ ̃̉ ̍́̌̉ ̂ ̘̐̏̂́̉̓̉ ̏̅̎̆ ̃̆̌̉̋̆ ̨̃̋̎̏ȟ ̏̚ȟ ̍̏̇̌̉̃̏ȟ ̨̝̍̒̓̉̓ 
̨̝̅̆̋̌̋́ ̙̖̍̆̎̉ȡ ̨̃̋̎̏ ̨̋̏̎̒̏̌, ̐ ̨̘̗̟̒̏̎̉ ̓̏̏̚ ɉ̑̉̒Ȣ σȢρɊȢ ˏ̉ ̍̏̇̆̓̆ ̨̐̏̍̓̉̓̉ ̠̑̅̏̋ 
̟̍̆̎ ̈́̒̓̏̒̔̎̋̔ȟ ́̌̆ 0ÈÁÒÏ ̘̈́̈̃̉́̊ ̤̃̉̋̏̑̉̒̓̏̃̔ ̋̏̎̓̆̋̒̓̎̏ ̨̈́̌̆̇̎ ̨̒̐́̅̎ ̟̍̆̎Ȣ 

˗̗̠̌́́̎̎ ̃ ̨̝̅̏̃̌̎̏̍̔ ̨̨̗̍̒ ̓̌́ ̄̏̌̏̃̎̏̄̏ ̨̃̋̎́ Pharo ̃ ̨̤̅̋̑̉̃́ ̄̏̌̏̃̎̆ ̟̍̆̎ȟ ́̂̏ 
World-̍̆̎Ȣ̟ ˏ̏̎̏ ̨̝̍̒̓̉̓ ̎̉̈̋̔ ̨̨̎̒̓̑̔̍̆̎̓̃ȟ ̨̔̓̉̌̓ ̨ ̙̝̎́̌́̓̔̃́̎ ̒̉̒̓̆̍̉Ȣ ˬ̋ ̨ 
̨̨̝̙̝̂̌̒̓ ̟̍̆̎ Pharoȟ ̄̏̌̏̃̎̆ ̟̍̆̎ ̎̆ ̝̍̏̅́̌̎̆Ȣ ˏ̉ ̍̏̇̆̓̆ ̙̈́̌̉́̓̉ ̊̏̄̏ ̎́ ̨̆̋̑́̎ȟ 
̨̝̒̋̌̋̉ ̤̈́̂́̇́̓̆ȟ ̙̙̐̑̉̐̉̌̉̃̉ ̗̠̋̌́́̎̎̍ ̎́ ̨̨̐̋̓̏̄̑́̍ ̗̠̝̩̋́̎̆̌̑̒̋̏ ̋̎̏̐̋̉ȟ ̏̚ 
̈̏̂̑́̇̆̎́ ̔ ̐̑́̃̏̍̔ ̖̝̃̆̑̎̏̍̔ ̋̔̓̋̔ ̨̃̋̎́ ̟̍̆̎Ȣ 

˜̨̨̝̑̉̅̌̓ ̖̓̑̏̉ ̔̃́̄̉ ̨̟̅̏̒̌̅̇̆̎̎ ̒̋̌́̅̔ World-̍̆̎Ȣ̟ ˟̔̓ ̃ ̉ ̘̐̏̂́̉̓̆ ̨̐̆̑̆̌̋ 
̝̖̂́̄́̓̏ ̄ ̖̏̌̏̃̎̉ ̨̨̎̒̓̑̔̍̆̎̓̃ ˡ́̑̏ȟ ̒̆̑̆̅ ̠̖̋̉ ̤ ˛̠̘̄̌̅́ ̨̋̌́̒̃ ɉSystem Browser), 
˜̨̘̗̠̒̏̎̉ (PlaygroundɊȟ ˙̆̎̆̅̇̆̑ ̨̐́̋̆̓̃ Iceberg ̓ ́ ̨̨̙̎Ȣ ˙̉ ̨̑̏̈̐̏̃̍̏ ̐̑̏ ̖̎̉ 
̨̙̅̏̋̌́̅̎̆ ̃ ̖̎́̒̓̔̐̎̉ ̨̖̑̏̈̅̌́Ȣ 

3.2. ˤ͊͘Ίͣͦ͒͜Ύ ͘ Pharo 

˞̆̑̆̅̏̃̉̆̚ 0ÈÁÒÏ ̤̐̑̏̐̏̎̔ ̨̘̋̏̑̉̒̓̔̃́̆̃ ̓̑̉ ̒̐̏̒̏̂̉ ̨̤̩̃̈́̍̏̅ ̈́ ̟̅̏̐̏̍̏̄̏ ̙̍̉̋̉ 
̘̉ ̨̙̎̏̄̏ ̨̃̋́̈̃̎̏̄̏ ̟̐̑̉̒̓̑̏ ɀ ̗ ̆ ̨̨̑̈̎ ̒̐̏̒̏̂̉ ̗̠̋̌́́̎̎. 

˗̗̌́̎̔̓̉ (click, left-click): ̎ ́̓̉̒̎̔̓̉ ̨̘̙̎́̊́̒̓̆ ̃̇̉̃́̎̔ ̋̎̏̐̋̔ ̙̍̉̋̉ ɉ̘̈́̈̃̉́̊ ̗̆ 
̘̤̏̈̎́́ ̗̋̌́̎̔̓̉ ̨̟̌̃̏ ̟̋̎̏̐̋̏Ɋȟ ̏̚ ̠̅̌ ̙̍̉̋̉ ̈  ̨̤̟̏̅̎ ̟̋̎̏̐̋̏ ̘̤̏̈̎́́ ̐̑̏̒̓̆ 
̗̠̋̌́́̎̎ ̂̆̈ ̠̎́̓̉̒̋́̎̎ ̖̇̏̅̎̉ ̨̟̘̖̍̏̅̉̋̔̉̕ ̨̙̋̌́̃Ȣ ̠ ̨̗̝̌́̎̓ȟ ̎́̐̑̉̋̌́̅, ̔  ̨̨̃̋̎ 
̒̉̒̓̆̍̉ȟ ̏̂̚ ̑̏̈̄̏̑̎̔̓̉ ̄̏̌̏̃̎̆ ̟̍̆̎ ɉ̑̉̒Ȣ 3.1). 
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˝̉̒Ȣ 3.1Ȣ ˗̗̠̌́́̎̎ ̙̟̍̉̋̏ ̨̤̃̅̋̑̉̃́ World-̟̍̆̎ 

˗̏̎̓̆̋̒̓̎̏ ̗̋̌́̎̔̓̉ (action-click, right -click): ̎ ́̓̉̒̎̔̓̉ ̨̙̎̔ ̘́̒̓̏ ̃̇̉̃́̎̔ ̋̎̏̐̋̔ 
̙̍̉̋̉ȟ ̠̟̋̏ ̘̈́̈̃̉́̊ ̟̝̑̏̈̄̏̑̓́̓ ̋̏̎̓̆̋̒̓̎̆ ̟̍̆̎ (̐̑́̃̔ ̋̎̏̐̋̔)Ȣ ˟́̋̆ ̟̍̆̎ ̍̏̇̆ 
̨̍̒̓̉̓̉ ̨̑̈̎̉̊ ̨̐̆̑̆̌̋ ̋̏̍́̎̅ ̈́̌̆̇̎̏ ̨̃̅ ̨̗̠̍̒ȟ ̎́ ̠̋̆ ̃̋́̈̔̃́̌́ ̙̍̉̋́ ̃ ̍̏̍̆̎̓ 
̗̠̋̌́́̎̎ ɉ̅̉̃Ȣ ̑̉̒Ȣ 3.2ɊȢ ˬ̋̏̚ ̔ ̙̩̃́̏ ̙̍̉̋̉ ̨̝̓̌̋̉ ̏̅̎́ ̋̎̏̐̋́ȟ ̃́̍ ̨̐̏̓̑̂̎̏ ̂̔̅̆ 
̈́̅́̓̉ ̨̨̗̟̋̏̎̄̔̑́̕ ̨̟̘̖̍̏̅̉̋̔̉̕ ̨̙̋̌́̃ [Ctrl]  ̓ ́̋ȟ ̏̂̚ ̗̠̋̌́́̎̎ ̙̟̍̉̋̏ ̘̏̅̎̏ ́̒̎̏ 
 ̩̈ ̖ ̠̎́̓̉̒̋́̎̎  ̍̑ ̏̈̄̏̑̓́̌̏ ̋̏̎̓̆̋̒̓̎̆ ̟̍̆̎Ȣ 

 
˝̉̒Ȣ 3.2. ̠ ̗̠̌́́̎̎ ̟̐̑́̃̏ ̟̋̎̏̐̋̏ ̤̑̏̈̄̏̑̓́ ̋̏̎̓̆̋̒̓̎̆ ̟̍̆̎ 

˙̗̆̓́̋̌́̎̔̓̉ (meta-click) ɀ ̏ ̒̏̂̌̉̃̉̊ ̨̒̐̏̒̂ ̗̋̌́̎̔̓̉ ̔  0ÈÁÒÏȢ ː̨̘̑́̎̉̊̕ ̨̎̓̆̑̆̊̒̕ 
̘̋̏̑̉̒̓̔̃́́ ̒̆̑̆̅̏̃̉́̚ Pharo ̈ ̂̔̅̏̃́̎̉̊ ̈ ̏̂ǫ̤̃̄̋̓̃ ̨̨̂̂̌̏̓̆̋̉ MorphicȢ ˏ̨̒ ̨̃̋̎́ȟ 
̎́̐̉̒̉ȟ ̟̍̆̎ȟ ̨̠̋ ̍̉ ̘̂́̉̍̏ ̎́ ̨̆̋̑́̎ Pharoȟ ̤ ̍̏̑́̍̉̕Ȣ ˙̗̠̆̓́̋̌́́̎̎̍ ̎́ ̝̂̔̅-̠̋̏̍̔ 
̏̂ǫ̤̃̄̋̓ȟ ̈̏̂̑́̇̆̎̏̍̔ ̔ ̨̨̃̋̎ ̏̂̑́̈̔ȟ ̟̝̃̉̋̌̉̋́̓ ̊̏̄̏ Ⱥ̍̏̑̏̃̉̊̕ ̏̑̆̏̌Ȼ ́̂̏ ̟̍̆̎-
̏̑̆̏̌ ɀ ̎ ̨́̂̑ ̨̨̠̍́̎̐̔̌̓̏̑̃ȟ ̙̖̑̏̈̓́̏̃́̎̉ ̎́̃̋̏̌̏ ̏̂ȭ̤̋̓́ȟ ̨̠̋ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̠̅̌ 
̠̃̉̋̏̎́̎̎ ̨̅̊ ̨̈ ̒́̍̉̍ ̆̋̑́̎̎̉̍ ̏̂ȭ̤̋̓̏̍Ȣ ˚́̐̑̉̋̌́̅ȟ ̠̅̌ ̠̏̂̆̑̓́̎̎ȟ ̨̈̍̎̉ ̨̑̏̈̍̑̔ȟ 
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̝̋̏̌̏̑̔ ̓̏̏̚ ɉ̅̉̃Ȣ ̑̉̒Ȣ σȢσɊȢ ˬ̋̏̚ ̃̉ ̤̈́̓̑̉̍́̓̆ ̨̃̋́̈̃̎̉̋ ̙̍̉̋̉ ̎́̅ ̨̠̍́̎̐̔̌̓̏̑̏̍ȟ 
̓̏ ̈ȭ̠̝̠̃̉̓̒ ̟̘̒̐̌̉̃́́ ̨̐̅̋́̈̋́ ̈ ̠̠̐̏̒̎̆̎̎̍ ̐̑̏ ̘̠̐̑̉̈̎́̆̎̎ ̗̝̏̄̏ ̨̠̍́̎̐̔̌̓̏̑́Ȣ 
˞̨̐̏̒̂ȟ ̠̋̉̍ ̍̏̇̎́ ̈̑̏̂̉̓̉ meta-click, ̈ ̝́̌̆̇̉̓ ̨̃̅ ̙̩̃́̏ ̨̗̩̏̐̆̑́̊̎̏ ̒̉̒̓̆̍̉Ȣ 
˜̨̏̓̑̂̎̏ ̗̋̌́̎̔̓̉ ̙̟̍̉̋̏ ̔ ̨̤̐̏̅̎́̎̎ ̈ ̠̎́̓̉̒̋́̎̎̍ ̨̟̘̖̍̏̅̉̋̔̉̕ ̨̙̋̌́̃ 
[Shift + Alt]  ̘  ̉[Shift  + Ctrl]  ̔  Windows ̓  ́Linuxȟ ́̂̏ ̈ [Shift + Option]  ̔  macOS. 

 
˝̉̒Ȣ 3.3Ȣ ˙̗̠̆̓́̋̌́́̎̎ ̨̤̃̅̋̑̉̃́ ̟̍̆̎-̏̑̆̏̌ 

ˎ̔ ̅̆̍̏ ̃̃́̇́̓̉ȟ ̏̚ ̘̈́̈̃̉́̊ ̙̍̉̋̔ ̨̒̋̏̎̄̔̑̏̃́̎̏̕ ̓́̋ȟ ̏̚ ̗̋̌́̎̔̓̉ ̍ ̏̇̎́ ̨̟̌̃̏ 
̟̋̎̏̐̋̏ ̙̍̉̋̉ȟ ̋̏̎̓̆̋̒̓̎̏ ̗̋̌́̎̔̓̉ ɀ ̐ ̟̑́̃̏ȟ ́ ̗̍̆̓́̋̌́̎̔̓̉ ɀ ̌ ̨̟̃̏ ̔ ̨̤̐̏̅̎́̎̎ 
̈ ̨̟̘̍̏̅̉̋̔̉̍̉̕ ̨̙̋̌́̃́̍̉Ȣ 

ǁȅǣ ǮǤǯǤǩǪǟǣǟǶǟ. ǯǺȉǾ Pharo ǿȀǰȆȎȔ ȃ ǲǰȁ ǲ ǾǿǵȀǰȆȖǹǽȖǹ ȁǸȁȂǵǼȖ Windows, ȂǾ ǿǾǼȖȂǸȂǵ, ȉǾ 

ǷǲǸȇǰǹǽǵ Ȗ ǺǾǽȂǵǺȁȂǽǵ ǺǻǰȆǰǽǽȏ ǼǾǶȃȂȌ ǴȖȏȂǸ ǾǴǽǰǺǾǲǾ. ǝǰǿȀǸǺǻǰǴ, ǾǱǾǼǰ ǺǽǾǿǺǰǼǸ 

ǼǸȈǺǸ ǼǾǶǽǰ ǲǸǱȀǰȂǸ ǺǾǼǰǽǴȃ ǳǾǻǾǲǽǾǳǾ ǼǵǽȎ Pharo, ǷǰǺȀǸȂǸ ǲȖǺǽǾ. ǜǵȂǰǺǻǰȆǰǽǽȏ 

ǼǾǶǽǰ ǲǸǺǾǽǰȂǸ ǻȖǲǾȎ ǺǽǾǿǺǾȎ ȃ ǿǾȔǴǽǰǽǽȖ Ƿ [Alt  +  Shift]. 

 

˽ͪͦ ͔͙ͫͦͤ͟͟͡ 

˞̨̟̘̝̐̌̋̔̉̒ ̈ ̨̐̑̏̄̑́̍̒̓́̍̉ ̎́ Pharoȟ ̃̉ ̙̃̉̅̋̏ ̨̐̏̍̓̉̓̆ȟ ̏̚ ̃̏̎̉ ̨̎̋̏̌̉ ̎̆ ̃̇̉̃́-
̟̝̓ ̨̃̉̒̌̏̃̃ Ⱥ̃̉̋̏̎́̓̉ ̨̗̟̏̐̆̑́Ȼ ̘̉ Ⱥ̃̉̋̌̉̋́̓̉ ̍̆̓̏̅Ȼȟ ̠̋ ̗̆ ̤̂̔̃́ ̃ ̨̙̖̎̉ ̖̍̏̃́ 
̠̐̑̏̄̑́̍̔̃́̎̎Ȣ ˚̨̝́̓̏̍̒̓ ̃̏̎̉ ̠̝̄̏̃̏̑̓ Ⱥ̨̎́̅̒̌́̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎ȻȢ ˣ̆ ̨̤̃̅̏̂̑́̇́ ̓̔ 
̨̟̅̆ȟ ̏̚ ̏̂ȭ̤̋̓̉ ̨̒́̍ ̨̨̟̝̃̅̐̏̃̅́̓ ̈́ ̃̌́̒̎̔ ̨̐̏̃̆̅̎̋̔ȟ ́ ̐̏̃ǫ̠̃̄̈́̎ ̈ ̨̠̐̏̃̅̏̍̌̆̎̎̍ 
̍̆̓̏̅̉ ̟̝̠̃̉̂̉̑́̓̒ ̨̘̅̉̎́̍̎̏Ȣ ˗̏̌̉ ̟̝̎́̅̒̉̌́̓ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̓̏ ̎̆ ́̅̑̆̒́̎̓ȟ ́ ̒́̍ 
̏̂ȭ̤̋̓ ̤̃̉̂̉̑́ ̍̆̓̏̅ȟ ̠̃̉̋̏̎́̎̎̍ ̠̋̏̄̏ ̨̐̏̓̑̂̎̏ ̑̆́̄̔̃́̓̉ ̎́ ̏̓̑̉̍́̎̆ ̨̐̏̃̅̏̍̌̆̎-
̠̎Ȣ ˔̘́̈̃̉́̊ ̗̆̊ ̍̆̓̏̅ ̤̝̠̎́̈̉̃́̓̒ ̓́̋ ̒́̍̏ȟ ̠̋ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

ˬ̋ ̨̘̋̏̑̉̒̓̔̃́̆̃ȟ ̃́̍ ̎̆ ̐ ̨̏̓̑̂̎̏ ̨̑̏̈̔̍̓̉ȟ ̠̋ ̗̟̤̐̑́ ̋̏̇̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̤̅̉̎̆ȟ ̏̚ 
̃́̍ ̓̑̆̂  ́̈ ̎́̓̉ȟ ̗̆ ̓̆ȟ ̨̠̋ ̨̠̐̏̃̅̏̍̌̆̎̎ ̨̅̏̒̓̔̐̎ ̠̅̌ ̏̂ǫ̤̃̄̋̓̃ȟ ̨̠̋ ̃́̒ ̨̗̠̝̋́̃̌̓Ȣ ˟́̋ 
̏̂ȭ̤̋̓ ̍̏̇̆ ̖̐̑̉̏̃́̓̉ ̟̒̃̏ ̨̝̒̋̌́̅̎̒̓ȟ ́ ̠̎́̐̉̒́̎̎ ̐̑̏̄̑́̍̉ ̍ ̏̇̆ ̙̠̈́̌̉́̓̉̒ 
̨̠̙̋̎́̊̐̑̏̒̓̉̍ ̂̆̈ ̃̓̑́̓̉ ̨̘̄̎̔̋̏̒̓Ȣ 

˚̆̈́̂́̑̏̍ ̍̉ ̐̏̋́̇̆̍̏ȟ ̠̋ ̈̎́̊̓̉ ̨̅̏̒̓̔̐̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̠̅̌ ̋̏̇̎̏̄̏ ̏̂ȭ̤̋̓́Ȣ 
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3.3. ˤͤ͊͜͟ Playground ͜  Transcript 

ˑ́̃́̊̓̆ ̤̃̉̋̏̎́̍̏ ̨̝̋̌̋́ ̖̐̑̏̒̓̉ ̃̐̑́̃ȟ ̏̂̚ ̩̠̏̒̃̏̓̉̒ ̃ ̎̏̃̏̍̔ ̨̒̆̑̆̅̏̃̉̚. 

1. ˔́̋̑̉̊̓̆ ̨̃̒ ̨̨̃̅̋̑̉̓ ̔ Pharo ̃ ̨̋̎́Ȣ 

2. ˔̨̝̎́̊̅̓ ̔ ̟̍̆̎ ̨ ̨̃̅̋̑̉̊̓̆ ̨̃̋̎̏ Transcript ɀ ̋ ̝̏̎̒̏̌ ̒̉̒̓̆̍̉ ɀ ̨  ̑̏ ̘̂̏̆ ̨̃̋̎̏, 
́̂̏ ̨̘̗̟̐̒̏̎̉ Playground. ̨ ̂̉̅̃́ ̍ ̏̇̎́ ̨̃̅̋̑̉̓̉ ̈́ ̟̅̏̐̏̍̏̄̏ ̨̟̐̅̍̆̎ 
World > Browse > ... . 

3. ˝̙̏̈̓́̔̊̓̆ ̨̃̋̎́ ̓́̋ȟ ̏̂̚ ˜̨̘̗̠̒̏̎̉ ̑ ̙̠̏̈̓́̔̃́̌́̒ ̐ ̖̏̃̆̑ ˗̨̏̎̒̏̌ȟ ́̌̆ ̃̉̅̎̏ 
̂̔̌̏ ̏̂̏ ̖ɉ̅̉̃Ȣ ̑̉̒Ȣ 3.4). 

 
˝̉̒Ȣ 3.4Ȣ ˏ̠̉̋̏̎́̎̎ ̃̉̑́̈̔ȡ ̠̃̉̃̆̅̆̎̎ ̠̑̅̋́ ̓̆̋̒̓̔ ̃ Transcript 

ˏ̉ ̍̏̇̆̓̆ ̨̟̈̍̎̃́̓̉ ̨̑̏̈̍̑ ̨̃̋̎́ ̈́ ̟̅̏̐̏̍̏̄̏ ̠̠̐̆̑̆̓̄̔̃́̎̎ ̏̅̎̏̄̏ ̈ ̊̏̄̏ ̨̋̔̓̃Ȣ ˔ 
̨̖̔̒ ̨̖̃̅̋̑̉̓̉ ̨̃̋̏̎ ̙̌̉̆ ̏̅̎̆ ́̋̓̉̃̎̆ȟ ̃̏̎̏ ̙̑̏̈̓́̏̃́̎̆ ̖̐̏̃̆̑ ̨̖̔̒ ̨̙̖̎̉ȟ ́ ̑́̍̋́ 
̨̤̋̌̎̓̒ ̝̩̋̏ ̘́̒̓̉̎̉ ̨̃̉̅̌̆̎́ ̝̋̏̌̏̑̏̍Ȣ 

Transcript ɀ ̗ ̆ ̏̂ȭ̤̋̓ȟ ̠̋̉̊ ̘́̒̓̏ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̠̅̌ ̨̠̈̂̆̑̄́̎̎ ̇̔̑̎́̌̔ ̖̒̉̒̓̆̍̎̉ 
̨̝̐̏̃̅̏̍̌̆̎Ȣ ˣ̆ ̓́̋́ ̋ ̝̏̎̒̏̌ ̒̉̒̓̆̍̉Ȣ 

˜̨̘̗̠̒̏̎̉ (PlaygroundɊ ̘̈̑̔̎ ́̅ ̠̌ ̠̃̃̆̅̆̎̎ ̨ ̠̃̉̐̑̏̂̔̃́̎̎ ̨̑́̄̍̆̎̓̃̕ ̋̏̅̔Ȣ ˏ̉ ̓́̋̏̇ 
̍̏̇̆̓̆ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̩̩ ̅ ̠̌ ̘̈̃̉́̊̎̏̄̏ ̠̃̃̆̅̆̎̎ ̓̆̋̒̓̔ȟ ̠̋̉̊ ̂̉ ̨̖̏̓̌̉ ̈́̐́̍ȭ̠̓́-
̓̉Ȣ ˚́̐̑̉̋̌́̅ȟ ̠̅̌ ̠̒̓̃̏̑̆̎̎ ̨̒̐̉̒̋̃ Ⱥ̅̏ ̠̃̉̋̏̎́̎̎Ȼ ́̂̏ ̨̨̗̎̒̓̑̔̋̊ ̠̅̌ ̝̂̔̅-̋̏̄̏ȟ ̖̓̏ 
̃̉̋̏̑̉̒̓̏̃̔̃́̓̉̍̆ ̙̃́ ̏̂̑́̈ ̒̉̒̓̆̍̉Ȣ 

˚́̅̑̔̋̔̊̓̆ ̔ ˜̨̨̘̗̒̏̎̉ ̓ ́̋̉̊ ̓̆̋̒̓: 

Transcript  show: ' hello  world '; cr .  

ˏ̉̐̑̏̂̔̊̓̆ ̨̐̏̅̃̊̎̆ ̗̠̋̌́́̎̎ ̃ ̨̖̑̈̎̉ ̨̗̠̖̍̒ ̏̊̎̏̚ ̎́̅̑̔̋̏̃́̎̏̄̏ ̓̆̋̒̓̔Ȣ ˞̨̐̏̒̓̆̑-
̄́̊̓̆ȟ ̏̚ ̂̔̅̆ ̘̐̏̈̎́̆̎̏: ̒ ̌̏̃̏ȟ ̨̗̌̉̊ ̠̑̅̏̋ ́̂̏ ̝̃̆̒ ̓̆̋̒̓ ̈́̌̆̇̎̏ ̨̃̅ ̨̗̩̐̏̈̉ 
̗̠̋̌́́̎̎ ɀ ̃  ̖̍̆̇́ ̒̌̏̃́ȟ ̃ ̨̨̗̋̎ ̠̑̅̋́ȟ ̘̉ ̃ ̨̨̗̋̎ ̃̉̑́̈̔Ȣ ˔̏̋̑̆̍́ȟ ̠̋̏̚ ̃̉ ̃̒̓́̎̏̃̉̓̆ 
̋̔̑̒̏̑ ̐̆̑̆̅ ̙̟̐̆̑̏ ̨̟̌̓̆̑̏ ̃̉̑́̈̔ ́̂̏ ̨̠̐̒̌ ̝̩̏̒̓́̎̎̏ ̨ ̨̨̘̅̃ ̗̋̌́̎̆̓̆ȟ ̓̏ ̘̐̏̈̎́̆̎̏ 
̂̔̅̆ ̝̃̆̒ ̗́̂̈́Ȣ 

˜̘̏̈̎́̓̆ ̝̃̆̒ ̓̆̋̒̓ ̔ ˜̨̨̘̗̒̏̎̉ȟ ̋̏̎̓̆̋̒̓̎̏ ̨̗̝̋̌́̎̓ ̨ ̨̝̃̉̂̆̑̓ ȺDo itȻ ɉ̠̋ ̎́ ̑̉̒Ȣ 3.4). 
˔̨̝̃̆̑̎̓ ̔̃́̄̔ȟ ̠̋ ̨̠̐̑̉̃̓́̎̎ hello world ̈ ȭ̠̝̠̃̉̓̒ ̔ ˗̨̏̎̒̏̌. ̃ ̨̝̏̃̓̏̑̓ ̃̉̋̏̎̎́ ̎  ̠
̨̝̋̌̋́ ̑ ̨́̈̃. 
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3.4. ˥͊ͪΎ;͜ ͍͊͟͜͡΄͜ 

˦̏̂ ̃̉̋̏̎́̓̉ ̃̉̑́̈ȟ ̃̉ ̎̆ ̍̔̒̉̓̆ ̏̑́̈̔̚ ̋̏̎̓̆̋̒̓̎̏ ̋ ̗̌́́̓̉Ȣ ˚̨̝́̓̏̍̒̓ ̍̏̇̆̓̆ 
̃̉̋̏̑̉̒̓́̓̉ ̨̨̗̩̋̏̍̂̎́ ̠̘̖̄́̑̉ ̨̙̋̌́̃ȟ ̨̘̈́̈̎́̆̎ ̃  ̖̐̔̎̋̓́ ̟̍̆̎Ȣ ˜̏̐̑̉ ̓̆ȟ ̏̚ Pharo 
̖̒̏̇̆ ̎́ ̒̆̑̆̅̏̃̉̆̚ȟ ̋̆̑̏̃́̎̆ ̙̟̍̉̆ȟ ̃̏̎̏ ̐́̍ȭ̠̤̓́ ̨̝̙̂̌̆ ̖̅̃̏̒̏̓ ̨̨̗̋̏̍̂̎́̊ ̋̌́-
̨̙̃ ̠̅̌ ̨̤̩̃̈́̍̏̅ ̈ ̨̨̑̈̎̏̍́̎̓̎̉̍̉ ̨̎̒̓̑̔̍̆̎̓́̍̉ ̓́ ̤̎́̅́ ̨̘̋̏̑̉̒̓̔̃́̆̃ ̨̝̍̏̇̌̉̃̒̓ 
̘̐̑̉̈̎́̉̓̉ ̎̏̃̔ ̨̨̗̟̋̏̍̂̎́ ̠̅̌ ̝̂̔̅-̠̋̏̄̏ ̈ 143 πππ ̨̍̆̓̏̅̃ȟ ̖̈́̐̉̒́̎̉ ̔ ̨̏̂̑́̈ 
Pharo. 

˔́̌̆̇̎̏ ̨̃̅ ̙̩̃́̏ ̨̗̩̏̐̆̑́̊̎̏ ̒̉̒̓̆̍̉ȟ ̅̏ ̒̋̌́̅̔ ̨̨̗̩̋̏̍̂̎́ ̨̙̋̌́̃ ̖̝̃̏̅̉̓ ̏̅̎́ ̈ 
̨̟̘̖̍̏̅̉̋̔̉̕ ̨̙̋̌́̃ȡ [Control], [Alt], ́ ̂̏ [Command]Ȣ ˚̨́̅́̌ ̃ ̨̋̎̉̈ ̂ ̔̅̆̍̏ ̘̐̏̈̎́́̓̉ ̩̩ 
[Cmd]ȟ ̓̏̍̔ȟ ̋̏̌̉ ̃̉ ̘̤̐̑̏̉̓́̓̆ ̝̏̒̚ ̎́ ̈̑́̈̏̋ [Cmd + D]ȟ ̐̑̏̒̓̏ ̨̨̝̈́̍̎̓ ̙̎́̆ ̐̏̈̎́-
̘̠̆̎̎ ̨̨̟̃̅̐̏̃̅̎̏ ̅̏ ̙̩̃́̏ ̨̗̩̏̐̆̑́̊̎̏ ̒̉̒̓̆̍̉ ̨̙̟̋̌́̃̆Ȣ ˚́̐̑̉̋̌́̅ȟ ̔ Windows ̗ ̆ 
̘̏̈̎́́̓̉̍  ̆[Ctrl + D]ȟ ́ ̃ Linux ɀ ́ ̂̏ [Ctrl + D]ȟ ́̂̏ [Alt + D]. ̝ ́̔̃́̇̉̍̏ ̓́̋̏̇ȟ ̏̚ ̔ 
Windows ̋ ̨̨̗̠̏̍̂̎́ ̨̠̅̓̉̍̆ ̎̆̈́̌̆̇̎̏ ̨̃̅ ̨̑̆̄̒̓̑́ ̨̋̌́̃́̓̔̑̉Ȣ 

ˏ̉ ̍́̌̉ ̂ ̨̐̏̍̓̉̓̉ ̃ ̋̏̎̓̆̋̒̓̎̏̍̔ ̟̍̆̎, ̋ ̨̑̍ ̋̏̍́̎̅̉ ȺDo itȻ, ̓ ́̋̏̇ ȺDo it  and goȻȟ 
ȺPrint itȻȟ ȺInspect itȻ ̓́ ̨̝̋̌̋́ ̨̙̖̎̉Ȣ ˜̠̏̄̌̎̆̍̏ ̎́ ̋̏̇̎̔ ̈ ̖̎̉Ȣ 

3.5. ˤ͙ͦͤ͊ͤͤ͟Ύ ͨ ͙ͪͦͭ ͍ ͙͍͔͔͒ͤͤΎ 

˚́̅̑̔̋̔̊̓̆ ̃̉̑́̈ 3 + 4 ̔  ̨̃ ̨̘̗̒̏̎̉ ̨  ̈́̒̓̏̒̔̊̓̆ ̅̏ ̝̎̏̄̏ ȺDo itȻ ̈́ ̟̅̏̐̏̍̏̄̏ 
̨̨̗̩̋̏̍̂̎́ ̨̙̋̌́̃ [Cmd + D]. 

˚̆ ̠̅̉̃̔̊̓̆̒ȟ ̏̚ ̨̘̎̏̄̏ ̎̆ ̨̠̃̅̂̔̌̏̒Ȧ ˏ̉ ̐̑̏̒̓̏ ̨̎́̅̒̌́̌̉ ̏̂ȭ̤̋̓̔ 3 ̐ ̨̠̏̃̅̏̍̌̆̎̎ ȺϹȻ 
̈ ́̑ ̄̔̍̆̎̓̏̍ 4Ȣ ˠ ̨̝̑̆̈̔̌̓́̓ ̠̃̉̋̏̎́̎̎ ̨̨̃̅̐̏̃̅̎̏̄̏ ̍̆̓̏̅̔ ̂̔̌̏ ̏̓̑̉̍́̎̏ ̝̑̆̈̔̌̓́̓ȟ 
̘̉̒̌̏ 7ȟ ̠̋̆ ̠̐̏̃̆̑̎̔̌̏̒ ̅̏ Playgroundȟ ́̌̆ ̨̃̋̎̏  ̎̆ ̈̎́̌̏ȟ ̏̚ ̈ ̎̉̍ ̑̏̂̉̓̉ȟ ̓̏̍̔ 
̨̘̎̏̄̏ ̨ ̎̆  ̐̏̋́̈́̌̏Ȣ ˬ̋̏̚ ̃̉ ̖̘̏̆̓̆ ̘̂́̉̓̉ ̝̑̆̈̔̌̓́̓ȟ ̓̏ ̃̉̋̏̑̉̒̓̏̃̔̊̓̆ ̨̝̈́̍̒̓ ȺDo 
itȻ ̋̏̍́̎̅̔ ȺPrint itȻȢ ˜̨̅ ̘́̒ ̩̩ ̠̃̉̋̏̎́̎̎ ̃̉̑́̈ ̨̟̤̝̠̋̏̍̐̌̓̒ȟ ̨̝̋̏̍̐̌̏̃́̎̉̊ ̋̏̅ 
̤̝̠̃̉̋̏̎̔̓̒ȟ ̏̓̑̉̍́̎̏̍̔ ̝̑̆̈̔̌̓́̓̔ ̤̝̠̎́̅̒̉̌́̓̒ ̨̠̐̏̃̅̏̍̌̆̎̎ printStringȟ ́ ̨̃̋̎̏ 
̨̤̃̅̏̂̑́̇́ ̏̓̑̉̍́̎̉̊ ̑ ̠̅̏̋Ȣ 

˜̘̏̈̎́̓̆ 3 + 4 ̨  ̨̝̃̉̂̆̑̓ ȺPrint itȻ [Cmd + P]Ȣ ˣ̝̏̄̏ ̑́̈̔ ̍̉ ̘̐̏̂́̉̍̏ ̝̑̆̈̔̌̓́̓ȟ ̎́ ̠̋̉̊ 
̨̠̒̐̏̅̃́̌̉̒ȡ 

3 + 4  
>>> 7  

˙̉ ̂̔ ̅̆̍̏ ̃ ̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̃ ̨̗̊ ̨̋̎̉̈ ̘̠̐̏̈̎́̆̎̎ ȺЄЄЄȻȟ ̏̂̉̚ ̃̋́̈́̓̉ ̎́ ̝̑̆̈̔̌̓́̓ȟ 
̏̓̑̉̍́̎̉̊ ̠̅̌ ̐̆̃̎̏̄̏ ̃̉̑́̈̔ Pharo ̈ ́ ̟̅̏̐̏̍̏̄̏ ȺPrint itȻ. 

3.6. ˱͔͍ͤͫͨͭͯ͊ͤͤ͟Ύ 

˜̘̏̈̎́̓̆ ̃̉̑́̈ 3 + 4 ́ ̂̏ ̨̨̝̐̏̍̒̓̓ ̋̔̑̒̏̑ ̔ ̠̑̅̏̋ ̈ ̎̉̍ ̨ ̨̝̃̉̂̆̑̓ ̋̏̍́̎̅̔ ȺInspect itȻ 
[Cmd + I]. 

˙́̌̏ ̂̉ ̨̠̃̅̋̑̉̓̉̒ ̎̏̃̆ ̨̃̋̎̏ ̈ ̈́̄̏̌̏̃̋̏̍ ȺInspector on 7Ȼȟ ̠̋ ̐̏̋́̈́̎̏ ̎́ ̑̉̒Ȣ 3.5. 
˴̎̒̐̆̋̓̏̑ ̤ ̘̎́̅̈̃̉́̊̎̏ ̋̏̑̉̒̎̉̍ ̨̎̒̓̑̔̍̆̎̓̏̍ȟ ̏̚ ̤̅́ ̃́̍ ̈̍̏̄̔ ̠̐̆̑̆̄̌̅́̓̉ ̝̂̔̅-
̠̋̉̊ ̏̂ȭ̤̋̓ ̔ ̒ ̨̉̒̓̆̍ ̓́ ̨̤̠̃̈́̍̏̅̓̉ ̈ ̎̉̍Ȣ ˜̨̅̈́̄̏̌̏̃̏̋ ̨̃̋̎́ Ⱥa SmallInteger (7)Ȼ 
̨̠̤̐̏̃̅̏̍̌ ̎́̍ȟ ̏̚ 7 ̤  ̠̆̋̈̆̍̐̌̑̏̍ ̋̌́̒̔ SmallIntegerȢ ˏ̖̠̆̑̎ ̝̐́̎̆̌ ̨̤̃̅̏̂̑́̇́ 
̨̨̈̍̎̎ ̠̆̋̈̆̍̐̌̑́ ̓́ ̨̩̖̎ ̘̠̈̎́̆̎̎ ɉ̔ ̘̉̒̌́ ̗̆ ̤̅̉̎́ ̨̈̍̎̎́ self)Ȣ ˚̟̉̇̎ ̝̐́̎̆̌ ̍̏̇̎́ 
̃̉̋̏̑̉̒̓́̓̉ ̠̅̌ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ ̨̠̆̋̈̆̍̐̌̑̏̃Ȣ ˚́̅̑̔̋̔̊̓̆ ̃ ̨̎̊ Ⱥself 
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squaredȻ ̨ ̨̝̃̉̂̆̑̓ ȺPrint itȻ. ̋ ̝̆̈̔̌̓́̓ ̠̃̉̋̏̎́̎̎ ̃̉̑́̈̔ ̈ȭ̠̝̠̃̉̓̒ ̏̅̑́̈̔ ̃ ̨̎̉̇̎̊ 
̨̐́̎̆̌ ̨̎̒̐̆̋̓̏̑́Ȣ 

 
˝̉̒Ȣ 3.5Ȣ ˴̠̎̒̐̆̋̓̔̃́̎̎ ̘̈̃̉́̊̎̏̄̏ ̘̉̒̌́ 

˴̎̒̐̆̋̓̏̑ ̨̝̍̒̓̉̓ ̨̨̗̘̒̐̆̉̎̕ ̨̒̓̏̑̎̋̉ ̠̅̌ ̨̠̃̅̏̂̑́̇̆̎̎ ̨̨̩̑̈̎̏̍́̎̓̎̏ ̨̨̗̩̎̏̑̍́̕ ̐̑̏ 
̠̆̋̈̆̍̐̌̑  ̨̑ ̨̖̈̎̉ ̊̏̄̏ ̨̠̃̉̄̌̅̃ȟ ̈́̌̆̇̎̏ ̨̃̅ ̓̉̐̔ ̏̂ȭ̤̋̓́ȟ ̠̋̉̊ ̃̉ ̨̤̎̒̐̆̋̓̔̓̆Ȣ 
˞̐̑̏̂̔̊̓̆ ̃̉̋̌̉̋́̓̉ ̨̎̒̐̆̋̓̏̑́ ̠̅̌ ̑́̄̍̆̎̓̕ ́ȺMorph new openInWorldȻȢ ˏ̉ ̍́̌̉ ̂ 
̏̓̑̉̍́̓̉ ̝̏̒̚ ̖̒̏̇̆ ̅̏ ̈̏̂̑́̇̆̎̏̄̏ ̎́ ̑̉̒Ȣ 3.6. 

 
˝̉̒Ȣ 3.6Ȣ ˴̠̎̒̐̆̋̓̔̃́̎̎ ̠̆̋̈̆̍̐̌̑́ Morph 

3.7. ˱ͤ΄͜ ͒͜͝ 

˴̨̙̎ ̋̏̍́̎̅̉ ̋̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ ̃ ̨̨̘̗̒̏̎̉. 

¶ ȺDo it  and goȻ ̅ ̏̅́̓̋̏̃̏ ̨̤̃̅̋̑̉̃́ ̔ ̨̐̑́̃̊ ̨̘́̒̓̉̎ ˜̨̨̘̗̒̏̎̉ ̨̒̓̏̑̎̋̔ 
̨̎̒̐̆̋̓̏̑́Ȣ ˏ̉ ̍̏̇̆̓̆ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̩̩ ̠̅̌ ̨̠̅̏̒̌̅̇̆̎̎ ̒̓̑̔̋̓̔̑̉ ̏̂ȭ̤̋̓́Ȣ 
ˏ̉̐̑̏̂̔̊̓̆ ̈ ̨̗̤̟ ̟̋̏̍́̎̅̏ ̨̐̏̐̆̑̆̅̎̊ ̃̉̑́̈ ȺMorph new openInWorldȻȢ 
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¶ ȺDebug itȻ ̨̤̃̅̋̑̉̃́ ̎́ ̘̌́̄̏̅̇̔̃́ ̋̏̅̔Ȣ 

¶ ȺProfile itȻ ̤̂̔̅̔ ̘́̒̏̃̉̊ ̨̝̐̑̏̌̕ ̋̏̅̔ ̈ ́ ̟̅̏̐̏̍̏̄̏ ̨̨̃̅̐̏̃̅̎̏̄̏ ̨̎̒̓̑̔̍̆̎̓ ́
PharoȢ ˏ̨̎ ̤̐̏̋́̈̔ ̨̝̒̋̌̋̉ ̘́̒̔ ̤̈́̊̍́ ̠̎́̅̒̉̌́̎̎ ̋̏̇̎̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

¶ ȺCode searchȻ ̎́ ̤̅́ ̅̏̒̓̔̐ ̅̏ ̋ ̨̝̌̋̏ ̖̑ ̨̖̆́̌̈̏̃́̎̉ ̃ ˛̨̠̘̄̌̅́ ̨̋̌́̒̃ ̨̈́̒̏̂̃ 
̙̐̏̔̋̔ ̐̑̏̄̑́̍̎̏̄̏ ̋̏̅̔Ȣ ˞̆̑̆̅ ̖̎̉ ̙̐̏̔̋ ̐̆̃̎̏̄̏ ̃̉̑́̈̔ ̔ ̨̓̆̋̒̓ ̃ ̨̖̒ ̨̍̆̓̏̅̃ȟ 
̙̐̏̔̋ ̨̨̃̅̐̑́̃̎̉̋̃ ̨̠̐̏̃̅̏̍̌̆̎̎ ̓́ ̏̂ǫ̤̃̄̋̓̃ȟ ̖̈̅́̓̎̉ ̨̨̃̅̐̏̃̒̓̉ ̎́ ̝̎̏̄̏ ̓̏̏̚Ȣ 

ǁȅǣ ǮǤǯǤǩǪǟǣǟǶǟ. ǟȖȁǾȇǽǸȆȏ (Playground) ǷˏȏǲǸǻǰȁȏ ǿǾȀȖǲǽȏǽǾ ǽǵǴǰǲǽǾ. ǗǰǼȖȁȂȌ ǽǵȗ ȃ ǿǾǿǵȀǵǴǽȖȅ 

ǲǵȀȁȖȏȅ Pharo Ǵǻȏ ǲǸǿȀǾǱǾǲȃǲǰǽǽȏ ȄȀǰɎǼǵǽȂȖǲ ǺǾǴȃ ǲǸǺǾȀǸȁȂǾǲȃǲǰǻǸ ǠǾǱǾȇǵ ǲȖǺǽǾ 

(Workspace). ǒǾǽǾ ǽǵ ǼǰȔ ǷǰȁǾǱȖǲ ȖǽȁǿǵǺȂǾȀǰ, ǰǻǵ ǼǰȔ ǾǴǽȃ ȁȃȂȂȔǲȃ ǿǵȀǵǲǰǳȃ: ȃ ǼǵǽȎ 

ǠǾǱǾȇǾǳǾ ǲȖǺǽǰ Ȕ ǺǾǼǰǽǴǸ Ǵǻȏ ȀǾǱǾȂǸ Ƿ ȄǰǹǻǰǼǸ Open Ȗ Save aš , Ƿǰ ǴǾǿǾǼǾǳǾȎ ȏǺǸȅ 

ǻǵǳǺǾ ǼǾǶǽǰ ǷǱǵȀǵǳȂǸ ȇǸ ǷǰǲǰǽȂǰǶǸȂǸ ǴǾǲȖǻȌǽǸǹ ȂǵǺȁȂ, ȃ ȂǾǼȃ ȇǸȁǻȖ ǹ ǾǳǾǻǾȈǵǽǽȏ 

ǼǵȂǾǴȖǲ ȇǸ ǺǻǰȁȖǲ. ǩǾǱ ǲȖǴǺȀǸȂǸ ǠǾǱǾȇǵ ǲȖǺǽǾ, ǲǸǺǾǽǰǹȂǵ ǲǸȀǰǷ ©Workspace open¶ ǰǱǾ 

©Workspace openLabel: 'My Great Work '¶. 

 

 
˝̉̒Ȣ 3.7Ȣ ˞̉̒̓̆̍̎̉̊ ˛̄ ̠̘̌̅́ ̨̤̃̅̏̂̑́̇́ ̍̆̓̏̅ slowFactorial ̋ ̌́̒̔ Integer  

3.8. ˻͎͡Ύ͒͊; ͍͊ͫ͟͜͡ Calypso 

˞̉̒̓̆̍̎̉̊ ̠̘̏̄̌̅́ ɉSystem BrowserɊȟ ̨̃̅̏̍̉̊ ̓́̋̏̇ ̠̋ ˛̄ ̠̘̌̅́ ̨̋̌́̒̃ȟ ̤ ̏̅̎̉̍ ̈ 
̖̄̏̌̏̃̎̉ ̨̨̎̒̓̑̔̍̆̎̓̃ ̠̅̌ ̠̐̑̏̄̑́̍̔̃́̎̎Ȣ ˙̉ ̘̐̏̂́̉̍̏ ̈̄̏̅̏̍ȟ ̏̚  ̔Pharo ̕ ̨̗̔̎̋̏-
̤̎̔ ̨̝̋̌̋́ ̨̗̖̋́̃̉ ̨̠̘̏̄̌̅́̃ȟ ̐̑̏̓̆ System Browser ̤  ̏̒̎̏̃̎̉̍ȟ ̊̏̄̏ ̃̉ ̈̎́̊̅̆̓̆ ̃ 
̋̏̇̎̏̍̔ ̨̏̂̑́̈ ̒̉̒̓̆̍̉Ȣ ̃ ̘̏̓̏̎́ ̨̨̗̠̑̆́̌̈́ ˛̄ ̠̘̌̅́́ ̨̋̌́̒̃ ̤̝̠̎́̈̉̃́̓̒ Calypso. 
˜̠̏̐̆̑̆̅̎ ̨̠̃̆̑̒ ̠̎́̈̉̃́̌́̒ Nautilus. 

˽͔͙͊ͭ͟ ˴͙͊ͫ͡ 

˽͙ͪͦͭͦͦ͟͡ 
˸͔͙ͭͦ͒ 

˿͔͔ͭͦͪ͟͡ ͔ͣͭͦ͒ͯ 

˴͔ͦͣͤͭ͊ͪ ͔ͣͭͦ͒ͯ 

̅͜͡Έͭͪ ͔͍ͨ͊ͭ͟͜ 

ˤ͙͍ͦͤͯ͊ͤ͟͜ ͙͙ͨͪ͊͒͟͡ 

́ͦ͜͡ ͔ͣͭͦ͒ͯ 
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˛̠̘̄̌̅́́ ̌̆̄̋̏ ̃̉̋̌̉̋́̓̉ ̈́ ̟̅̏̐̏̍̏̄̏ ̟̍̆̎ World > Browse > System Browserȟ ́̂̏ 
̨̨̗̤̟̋̏̍̂̎́ ̨̙̋̌́̃ [Cmd + O,B]ȟ ́̂̏ ̐̑̏̄̑́̍̎̏ȟ ̙̃̉̋̏̎́̃̉ ̃̉̑́̈ ȺClyFullBrowserMorph 
openȻȢ ˠ ̨̨̃̋̎ ˛̄ ̠̘̌̅́́ ̃̉ ̘̐̏̂́̉̓̆ ̘̒̐̏́̓̋̔ ̙̌̉̆ ̨̐̆̑̆̌̋ ̨̐́̋̆̓̃ ̨̋̌́̒̃Ȣ ˏ̨̅̋̑̉̓̉ 
̍̏̇̎́ ̝̂̔̅-̠̋̉̊ ̈ ̖̎̉ ̐̑̏̒̓̉̍ ̗̠̋̌́́̎̎̍ȟ ́̌̆ ̙̐̏̔̋ ̨̐̏̓̑̂̎̏̄̏ ̋̌́̒̔ ̘̉ ̍̆̓̏̅̔ 
̒̆̑̆̅ ̠̘̓̉̒ ̨̙̖̎̉ ̒̐̑́̃́ ̠̘̎̆̃̅̎́ȟ ̓̏̍̔ ̐̏̄̏̃̏̑̉̍̏ ̐̑̏ ̨̙̙̃̉̅ ̒̐̏̒̏̂̉Ȣ 

ˤ͙͍͒ͪ͊ͤͤ͜͟Ύ ˻͎͡Ύ͒͊;͊ ͤ͊ ͊͒͊ͤͦͣͯ͘ ͊ͫ͟͜͡ ;͙ ͔ͣͭͦ͒͜ 

ˏ̉ ̍̏̇̆̓̆ ̠̐̆̑̆̄̌̎̔̓̉ ̋̏̅ ̝̂̔̅-̠̋̏̄̏ ̋̌́̒̔ȟ ̠̋̏̚ ̨̤̃̅̋̑̉̓̆ ̊̏̄̏ ̃ ˛̄ ̨̠̘̌̅́ ̨̋̌́̒̃ ̈ ́ 
̟̅̏̐̏̍̏̄̏ ̃̉̑́̈̔ ȺClyFullBrowserMorph openOnClass: ClassNameȻȟ ̅̆ ClassName ɀ ̨ ̍ȭ̠ 
̋̌́̒̔ȟ ̏̚ ̃́̒ ̨̗̝̋́̃̉̓Ȣ ˦̆ ̨̙̋̏̎̋̑̆̓̎̆ ̠̈́̃̅́̎̎ ɀ ̗ ̆ ̨̠̃̅̋̑̉̃́̎̎ ̃ ˛̄ ̨̠̘̌̅́ ̨̋̌́̒̃ 
̐̆̃̎̏̄̏ ̍̆̓̏̅̔ ̐̆̃̎̏̄̏ ̋̌́̒̔Ȣ 

ˏ̨ ̠̅̋̑̉̃́̎̎ ˛̄ ̠̘̌̅́́ ̎́ ̋̏̎̋̑̆̓̎̏̍̔ ̨̍̆̓̏̅ ̎̆ ̤ ̠̟̐̏̃̒̋̅̆̎̎̏ ̐ ̟̑́̋̓̉̋̏Ȣ ˑ̠̌ ̨̃̅-
̙̠̔̋́̎̎ ̓́ ̠̐̆̑̆̄̌̅̔ ̨̍̆̓̏̅̃ ̍ ̏̇̆̍̏ ̃̉̋̏̑̉̒̓́̓̉ ̐ ̨̙̏̓̔̇̎  ̨̈ ́̒̏̂̉ ̨̎̇ ̏̄ ̠̘̌̅́ 
̨̋̌́̒̃ȟ ́̌̆ ̈́̑́̈ ̅̌ ̠ ̈́ ̙̠̃̆̑̆̎̎ ̃̐̑́̃̉ ̃ ̉̋̏̎́̊̓̆ȟ ̝̂̔̅ ̌́̒̋́ȟ ̓ ́̋̉̊ ̑́̄̍̆̎̓̕ȡ 

ClyFullBrowserMorph openOnMethod: Integer>>#slowFactorial  

ˏ̨̎ ̨̤̃̅̋̑̉ ˛̄ ̠̘̌̅́ ̨̋̌́̒̃ ̎́ ̨̍̆̓̏̅ slowFactorialȢ ˙̉ ̍́̌̉ ̂ ̏̓̑̉̍́̓̉ ̨̃̋̎̏ ̠̋ ̎́ 
̑̉̒Ȣ 3.7Ȣ ˔́̄̏̌̏̃̏̋ ̨̃̋̎́ ȺInteger>>#slowFactorialȻ ̃̋ ̤́̈̔ȟ ̏̚ ̍̉ ̠̤̐̆̑̆̄̌̅́̍̏ ̋̌́̒ 
Integer ̨  ̊̏̄̏ ̍̆̓̏̅ slowFactorialȢ ˚́ ̑̉̒̔̎̋̔ ̐̏̋́̈́̎̏ ̨̨̑̈̎ ̨̒̔̓̎̏̒̓ȟ ̨̠̋ ̨̤̃̅̏̂̑́̇́ 
˛̄ ̠̘̌̅́ȡ ̐́̋̆̓̉ȟ ̋̌́̒̉ȟ ̐̑̏̓̏̋̏̌̉ȟ ̍̆̓̏̅̉ ̓́ ̘̠̃̉̈̎́̆̎̎ ̍̆̓̏̅̔Ȣ 

˔́ ̘̠̈́̍̏̃̔̃́̎̎̍ ̔ Pharo ̒ ̉̒̓̆̍̎̉̍ ˛̄ ̠̘̌̅́̆̍ ̤ CalypsoȢ ˜̑̏̓̆ȟ ̠̋ ̍̉ ̃̇̆ ̘̈́̈̎́́̌̉ȟ 
̃ ̨̒̆̑̆̅̏̃̉̚ ̍̏̇̎́ ̨̟̎̒̓́̌̃́̓̉ ̊ ̨̨̙̎ ̨̠̘̏̄̌̅́Ȣ ˗̏̇̆̎ ̒̉̒̓̆̍̎̉̊ ̠̘̏̄̌̅́ ̍̏̇̆ ̍́̓̉ 
̨̒̃̊ ̨̘̄̑́̎̉̊̕ ̨̎̓̆̑̆̊̒̕ȟ ̏̚ ̨̨̠̝̠̃̅̑̈̎̓̉̍̆̓̒ ̨̃̅ ̨̎̓̆̑̆̊̒̔̕ CalypsoȢ ˚̨́̅́̌ ̍̉ 
̃̇̉̃́̓̉̍̆̍̏ ̨̓̆̑̍̎̉ ˛̄ ̠̘̌̅́ ɉ̨̋̌́̒̃Ɋ, ˞ ̉̒̓̆̍̎̉̊ ̠̘̏̄̌̅́ ̓ ́ Calypso ̠ ̋ ̨̒̉̎̏̎̍̉Ȣ 

3.9. ˽͙͒ͫͯͣ͜͟ ͪͦ͒ͯ͘͜͡ 

ˠ ̗̝̏̍̔ ̑ ̨̏̈̅̌ ̨̍ ̉ ̨̠̐̑̏̂̄̌̉̒ ̠̅̆̋̉̍̉ ̈ ̖̏̒̎̏̃̎̉ ̨̨̎̒̓̑̔̍̆̎̓̃ ̒̆̑̆̅̏̃̉̚ ́0ÈÁÒÏȟ ̨̠̋ 
̃̉ ̂̔̅̆̓̆ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̠̅̌ ̠̐̑̏̄̑́̍̔̃́̎̎ ̃ ̝̎̏̍̔Ȣ ˟́ ̋̏̇ ̠̏̈̎́̊̏̍̉̌̉̒ ̓ ̖̑̏̉ ̈  
̒̉̎̓́̋̒̉̒̏  ̍0ÈÁÒÏȟ ̖̘̏́ȟ ̍̏̇̌̉̃̏ȟ ̃̉ ̆̚ ̎̆ ̨̤̑̏̈̔̍̓̆ ̊̏̄̏ ̨̟̐̏̃̎̒̓Ȣ ˛̝̒ ̎̆̃̆̌̉̋̉̊ 
̨̐̅̒̔̍̏̋ ̓̏̄̏ȟ ̘̏̄̏ ̍ ̉ ̘̠̎́̃̉̌̉̒. 

¶ ː̏̌̏̃̎̆ ̟̍̆̎ ɀ World menu ɀ ̒ ̉̒̓̆̍̉ ̟̝̃̉̋̌̉̋́̓ ̗̠̋̌́́̎̎̍ ̎́ ̨̓̌ ̨̃̋̎́ Pharo. 
ˤ̆̑̆̈ ̝̎̏̄̏ ̟̝̈́̐̔̒̋́̓ ̨̨̨̑̈̎̏̍́̎̓̎ ̈́̒̏̂̉ ̒̉̒̓̆̍̉Ȣ 

¶ ˝̘̏̂̏̆ ̨̃̋̎̏ Playground ɀ ̗ ̆ ̨̗̍̒̆ ̠̅̌ ̠̎́̐̉̒́̎̎ ̨ ̠̃̉̐̑̏̂̔̃́̎̎ ̨̑́̄̍̆̎̓̃̕ 
̋̏̅̔Ȣ ˖̏̄̏ ̍̏̇̎́ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̓́̋̏̇ ̠̅̌ ̨̠̈̂̆̑̄́̎̎ ̨̝̅̏̃̌̎̏̄̏ ̓̆̋̒̓̔Ȣ 

¶ ˑ̠̌ ̨̤̩̃̈́̍̏̅ ̈ ̒̆̑̆̅̏̃̉̆̍̚ ̘̈̑̔̎̏ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̨̠̘̄́̑ ̨̨̙̋̌́̃ȟ ̎́̐̑̉̋̌́̅ȟ 
̠̅̌ ̠̃̉̋̏̎́̎̎ ̋̏̅̔ ̃ Playground ̘ ̉ ̨̙̎̏̍̔ ̨̈́̒̏̂Ȣ ˚̨̨̙́̊̃́̇̌̉̃ ̨̨̗̩̋̏̍̂̎́ 
̨̙̋̌́̃: Do it [Cmd + D], Print it  [Cmd + P], Inspect it [Cmd + I]  ̓  ́Browse it [Cmd + B]. 

¶ ˛̠̘̄̌̅́ ̨̋̌́̒̃ ̤ ̄̏̌̏̃̎̉̍ ̈́̒̏̂̏̍ ̠̐̆̑̆̄̌̅̔ ̋ ̨̌́̒̃ Pharo ̓ ́ ̑̏̈̑̏̂̋̉ ̎̏̃̏̄̏ 
̋̏̅̔Ȣ 
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˾ͦ͒͘͜͡ п  

˽ͦ΄ͯ͟ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͯ Pharo 

ˠ ̗̝̏̍̔ ̋̏̑̏̓̋̏̍̔ ̨̨̑̏̈̅̌ ̙̏̐̉̆̍̏ ̨̝̋̌̋́ ̨̒̐̏̒̏̂̃ ̨̙̠̃̅̔̋́̎̎ ̨̨̗̩̎̏̑̍́̕ ̔ Pharo. 

4.1. ˸͍͊ͤ͒ͪ͊͜͟ ͙͔ͫͫͭͣͦΌ ͊͘ ͎͒ͦͨͦͣͦͦΌ ˻ ͎͡Ύ͒͊;͊ 

ˠ ̨̒̉̒̓̆̍ Pharo ̍ ̏̇̎́ ̙̃̉̅̋̏ ̨̠̅̒̓́̓̉̒ ̅̏ ̙̠̏̄̏̌̏̆̎̎ ̨̐̏̓̑̂̎̏̄̏ ̃́̍ ̋̌́̒̔ ̘̉ ̍̆̓̏-
̅̔ȟ ̨̒̐̑́̃̅ȟ ̅̔̇̆ ̙̃̉̅̋̏Ȣ ˔̄̏̅̏̍ ̍̉ ̨̑̏̈̐̏̃̍̏ ̐ ̑̏ ̒ ̨̗̝̐̆́̌̎̉ ̨̊ ̎̒̓̑̔̍̆̎̓ ɀ Spotter ɀ 
̝̍́̂̔̓ȟ ̙̙̎́̊̃̉̅̉ ̊̒ ̨̐̏̒̂  ̨̙̃̅̔̋́̓̉ ̝̂̔̅-̠̋̉̊ ̏̂ȭ̤̋̓ ̔ PharoȢ ˍ̌̆ ̅̏ ̋̉ ̘̠̃̉̍̏̒ȟ 
̅́̃́̊̓̆ ̨̐̅̆̍̏ ̙̅̏̃̉̍ ̙̠̖̌̏̍ ̨ ̤̃̉̋̏̑̉̒̓́̍̏ ̙̌̉̆ ˞̉ ̒̓̆̍̎̉̊ ̠̘̏̄̌̅́ȟ ̏̂̚ 
̨̙̃̅̔̋́̓̉ ̍̆̓̏̅ printStringȟ ̘̃̉̈̎́̆̎̉̊ ̃ ̨̋̌́̒ Object. ̊ ̨̨̗́̐̑̉̋̎ ̙̐̏̔̋̔ ˛̄ ̠̘̌̅́ 
̠̃̉̄̌̅́̓̉̍̆ȟ ̠̋ ̈̏̂̑́̇̆̎̏ ̎́ ̑̉̒Ȣ 4.1. ˏ ̉̋̏̎́̊̓̆ ̓́̋̔ ̨̨̝̐̏̒̌̅̏̃̎̒̓ ̨̋̑̏̋̃. 

¶ ˏ̨̅̋̑̉̊̓̆ ˛̄ ̠̘̌̅́ ̨̋̌́̒̃ ́ ̂̏ ̈́ ̟̅̏̐̏̍̏̄̏ World-̟̍̆̎ȟ ́̂̏ ̨̨̗̤̟̋̏̍̂̎́ ̋̌́-
̨̙̃ [Cmd + O,B]. ̠ ̏̌̉ ̎̏̃̆ ̨̃̋̎̏ ˛̄ ̠̘̌̅́́ ̨̤̝̠̃̅̋̑̉̓̒ȟ ̨̃̒ ̨̐́̎̆̌, ̋ ̨̑̍ ̝̩̋̑́̊̎̏ 
̨̩̌̃̏, ̂ ̝̔̅̔̓ ̨̐̏̑̏̇̎̍̉Ȣ ˏ̏̎́ ̨̤̃̅̏̂̑́̇́ ̐ ̨̆̑̆̌̋ ̨̖̔̒ ̨̖̃̅̏̍̉ ̨̐́̋̆̓̃ȟ ̨̠̋ 
̨̠̝̍̒̓̓ ̄̑̔̐̉ ̐̏̃ȭ̠̖̈́̎̉ ̨̋̌́̒̃Ȣ 

¶ ˏ̨̨̝̅̌̓̑̔̊̓̆̕ ̐́̋̆̓̉: ̎ ́̅̑̔̋̔̊̓̆ ̘́̒̓̉̎̔ ̨̨̍̆̎ ̐́̋̆̓́ ̃ ̠̑̅̋̔ ̨̝̌̓̑́̕ ̔̎̉̈̔ 
̨̩̌̃̏ ̨̐́̎̆̌Ȣ ˏ̨̎ ̨̤̃̅̂̉̑́ ̠̅̌ ̨̠̃̅̏̂̑́̇̆̎̎ ̔ ̨̎̊ ̐ ́̋̆̓̉ȟ ̘̩̉ ̨̍̆̎́ ̨̠̝̍̒̓̓ 
̃̃̆̅̆̎̉̊ ̠̑̅̏̋Ȣ ˚́̅̑̔̋̔̊̓̆ȟ ̎́̐̑̉̋̌́̅ȟ ȺKernȻȢ 

¶ ˝̨̝̏̈̄̏̑̎̓ ̐́̋̆̓ Kernel  ̨  ̨̝̃̉̂̆̑̓ ̆̌̆̍̆̎̓ Objects. ˬ ̋̏̚ ̃̉̂̑́̓̉ ̐́̋̆̓ȟ ̓̏ 
̅̑̔̄́ ̝̐́̎̆̌ ̨̝̃̅̏̂̑́̈̉̓ ̒̐̉̒̏̋ ̨̖̔̒ ̨̋̌́̒̃ȟ ̏̚ ̖̠̝̃̏̅̓ ̅̏ ̗̝̏̄̏ ̐́̋̆̓́Ȣ ˏ̉ 
̍́̌̉ ̂ ̘̐̏̂́̉̓̉ ̨̨̤̖̟̑́̑ ̋̌́̒̔ ProtoObject. 

¶ ˏ̨̝̉̂̆̑̓ ̋̌́̒ Object. ˬ ̋̏̚ ̃ ̉̂̑́̓̉ ̋̌́̒ȟ ̓̏ ̅̃ ̨ ̨̐́̎̆̌ȟ ̏̚ ̙̠̈́̌̉̉̌̉̒ȟ ̈́̐̏̃-
̠̝̠̎̓̒ ̅́̎̉̍̉Ȣ ˟̠̑̆̓ ̝̐́̎̆̌ ̨̤̃̅̏̂̑́̇́ ̐̑̏̓̏̋̏̌̉ ̃ ̉̂̑́̎̏̄̏ ̋̌́̒̔Ȣ ˏ̏̎̉ 
̘̈̑̔̎̏ ̟̝̄̑̔̐̔̓ ̐ ̏̃ǫ̠̃̄̈́̎ ̨̍̇ ̟̒̏̂̏ ̍̆̓̏̅.̉ ̃ ̑̏ ̐̑̏̓̏̋̏̌̉ ̝̠̊̓̉̍̆̓̒ ̈̄̏̅̏̍ 
̔ ̨̗̊ ̨̋̎̉̈Ȣ ˬ ̋̏̚ ̇̏̅̎̏̄̏ ̐̑̏̓̏̋̏̌̔ ̎̆ ̃̉̂̑́̎̏ȟ ̓̏ ̘̆ ̓̃̆̑̓́ ̝̐́̎̆̌ ̨̤̃̅̏̂̑́̇́ 
̒̐̉̒̏̋ ̨̖̔̒ ̨̍̆̓̏̅̃Ȣ 

¶ ˏ̨̝̉̂̆̑̓ ̐̑̏̓̏̋̏̌ printing . ̇ ̏̇̌̉̃̏ȟ ̃́̍ ̝̠̅̏̃̆̅̆̓̒ ̐̑̏̋̑̔̓̉̓̉ ̒̐̉̒̏̋ 
̨̐̑̏̓̏̋̏̌̃ȟ ̏̂̚ ̈̎́̊̓̉ ̊̏̄̏Ȣ ˏ̉ ̓́̋̏̇ ̍̏̇̆̓̆ ̗̋̌́̎̔̓̉ ̎́ ̨̐́̎̆̌ ̨̐̑̏̓̏̋̏̌̃ ̨ 
̘̐̏́̓̉ ̅̑̔̋̔̃́̓̉ ȺprȻ ̠̅̌ ̘́̃̓̏̍́̓̉̎̏̄̏ ̙̐̏̔̋̔ ̨̐̔̎̋̓̃ ̒̐̉̒̋̔ȟ ̏̚ 
̘̟̝̠̐̏̉̎́̓̒ ̗̉̍̉ ̨̌̓̆̑́̍̉Ȣ ˠ̨̙̑̆̓ ̨̝̃̉̂̆̑̓ printingȟ ̨ ̃ ̉ ̘̐̏̂́̉̓̆ ̃ ̨̘̆̓̃̆̑̓̊ 
̨̐́̎̆̌ ̙̌̉̆ ̨̓ ̍̆̓̏̅̉ȟ ̨̠̋ ̟̝̠̒̓̏̒̔̓̒ ̗̝̏̄̏ ̐̑̏̓̏̋̏̌̔Ȣ 

¶ ˏ̨̝̉̂̆̑̓ ̍̆̓̏̅ printString . ˟ ̆̐̆̑ ̍̉ ̘̂́̉̍̏ ̃ ̨̎̉̇̎̊ ̨̐́̎̆̌ ̨̖̃̉̅̎̉̊ ̋̏̅ 
̍̆̓̏̅̔ printStringȢ ˖̏̄̏ ̨̠̟̝̐̏̅̌̓ ̨̔̒ ̏̂ȭ̤̋̓̉ ̒̉̒̓̆̍̉ ɉ̨̋̑̍ ̖̓̉ȟ ̏̚ ̊̏̄̏ 
̘̟̝̐̆̑̆̃̉̈̎́́̓ɊȢ 

˴̤̒̎̔ ̎́̂́̄́̓̏ ̋̑́̉̊̚ ̨̒̐̏̒̂ ̈̎́̊̓̉ ̍̆̓̏̅ȟ ̎́̐̑̉̋̌́̅ȟ ̐̑̏̒̓̏ ̎́̅̑̔̋̔̊̓̆ ̊ ̏̄̏ ̎́̈̃̔ 
̃ ̘̑̏̂̏̏̍̔ ̨̨̃̋̎, ̋ ̏̎̓̆̋̒̓̎̏ ̨̗̝̋̌́̎̓ ̎́ ̨̎̊ ̨ ̃ ̨̝̉̂̆̑̓  ̈̍ ̟̆̎ ̐ ̔̎̋̓ Code search > 
Implementors of itȟ ́̂̏ ̐̑̏̒̓̏ ̃̉̋̏̑̉̒̓́̊̓̆ ̨̨̗̟̋̏̍̂̎́ ̨̙̋̌́̃ [Cmd + M]. ˏ ̉ ̤̏̓̑̉̍́̓̆ 
̐̏̃̎̉̊ ̨̐̆̑̆̌̋ ̨̋̌́̒̃ȟ ̔ ̠̖̋̉ ̨̑̆́̌̈̏̃́̎̏ ̍̆̓̏̅Ȣ ˗̏̇̆̎ ̈ ̖̎̉ ̍̏̇̎́ ̨̃̅̋̑̉̓̉ ̃ 
˛̄ ̨̠̘̌̅́ ̨̋̌́̒̃ȟ ̈̎̏̃̔ ̙̝̒̋̏̑̉̒̓́̃̉̒ ̋̏̎̓̆̋̒̓̎̉ ̍ ̟̍̆̎Ȣ 
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˝̉̒Ȣ 4.1. ˞ ̉̒̓̆̍̎̉̊ ̠̘̏̄̌̅́ ̤̅̆̍̏̎̒̓̑̔ ̓̆̋̒̓ ̍̆̓̏̅̔ printString  ̋ ̌́̒̔ Object  

4.2. ˤ͒͜΄ͯ͊ͤͤ͟Ύ ͍͊ͫ͟͜͡ 

˰ ̨̝̋̌̋́ ̨̒̐̏̒̏̂̃ ̨̙̠̃̅̔̋́̎̎ ̨̋̌́̒̃ ̔ PharoȢ ˜̙̆̑̉̊ ̈ ̖̎̉ȟ ̠̋ ̍̉ ̏̊̎̏̚ ̘̐̏̂́̉̌̉ȟ 
̤̃̉̋̏̑̉̒̓̏̃̔ ˞̉ ̒̓̆̍̎̉̊ ̠̘̏̄̌̅́ ̠̅̌ ̖̐̆̑̆̏̅̔ ̅̏ ̘̠̃̉̈̎́̆̎̎ ̋̌́̒̔Ȣ ˑ̠̌ ̗̝̏̄̏ 
̨̐̏̓̑̂̎̏ ̈̎́̓̉ ɉ́̂̏ ̃̄́̅́̓̉Ɋȟ ̅̏ ̠̋̏̄̏ ̐́̋̆̓ ́̎ ̝́̌̆̇̉̓ ̋̌́̒Ȣ 

ˑ̑̔̄̉̊ ̨̒̐̏̒̂ ̠̤̐̏̌̄́ ̃ ̓̏̍̔ȟ ̏̂̚ ̨̎́̅̒̌́̓̉ ̨̋̌́̒̏̃ ̨̠̐̏̃̅̏̍̌̆̎̎ browse ɀ ̐ ̏̐̑̏̒̉̓̉ 
̊̏̄̏ ̨̃̅̋̑̉̓̉ ̒ ̆̂̆ ̃ ̨ ̨̠̘̄̌̅́Ȣ ˜̑̉̐̔̒̓̉̍̏ȟ ̏̚ ̍̉ ̖̘̏̆̍̏ ̠̐̆̑̆̄̌̎̔̓̉ ̋̌́̒ Point. 

¶ ˏ̠̉̋̏̑̉̒̓́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ browse. ̊ ́̅̑̔̋̔̊̓̆ ȺPoint browseȻ ̔  ̨̃ ̨̘̗̒̏̎̉ ̨  
̈́̒̓̏̒̔̊̓̆ ȺDo itȻ. ̨ ̠̘̄̌̅́ ̨̤̝̠̃̅̋̑̉̓̒ ̎́ ̨̋̌́̒ Point. ˟ ́̋ ̒́̍̏ ̃̉ ̍̏̇̆̓̆ 
̃̉̋̏̎́̓̉ Ⱥ(10@20) browseȻȟ ̨̝̏̒̋̌̋̉ 10@20 ̤  ̠̆̋̈̆̍̐̌̑̏̍ ̋̌́̒̔ Point. 

¶ ˏ̠̉̋̏̑̉̒̓́̎̎ [Cmd + B]  ̅ ̠̌ ̠̐̆̑̆̄̌̅̔. ɣ  ̝̂̔̅-̠̋̏̍̔ ̓̆̋̒̓̏̃̏̍̔ ̨̨̃̋̎ ̍̏̇̎́ 
̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̨̨̗̟̋̏̍̂̎́ [Cmd + B] (browseɊȟ ̏̂̚ ̃̉̋̌̉̋́̓̉ ˛̄ ̠̘̌̅́Ȣ ˑ̠̌ 
̗̝̏̄̏ ̐̑̏̒̓̏ ̘̟̝̐̏̈̎́́̓ ̒̌̏̃̏ ̨ ̟̝̎́̓̉̒̋́̓ [Cmd + B]Ȣ ˏ̉̐̑̏̂̔̊̓̆ ̨̟̅ 
̨̨̗̩̋̏̍̂̎́ ̎́ ̨̒̌̏̃ ȺPointȻȢ 

˔̨̝̃̆̑̎̓ ̔̃́̄̔ ̎́ ̓̆ȟ ̏̚ ̋̏̌̉ ̃ ˛̄ ̨̠̘̌̅́ ̨̋̌́̒̃ ̘̐̏̈̎́̆̎̏ ̋̌́̒ Pointȟ ́̌̆ ̎̆ ̃̉̂̑́̎̏ ̨̎ 
̐̑̏̓̏̋̏̌̔ȟ ̨̎ ̍̆̓̏̅̔ȟ ̓̏ ̃ ̨̎̉̇̎̊ ̨̐́̎̆̌ ̨̝̈́̍̒̓ ̘̠̃̉̈̎́̆̎̎ ̍̆̓̏̅̔ ̘̂́̉̍̏ ̘̃̉̈̎́̆̎-
̠̎ ̋̌́̒̔ ɉ̑̉̒Ȣ τȢςɊȢ ˣ̆ ̎̆ ̏̚ ̨̙̎̆ȟ ̠̋ ̘̈̃̉́̊̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ ̅̏ ̨̝̝̂́̓̋̃̒̋̏̄̏ ̋̌́̒̔ ̈ 
̖̠̐̑̏́̎̎̍ ̒̓̃̏̑̉̓̉ ̨̐̅̋̌́̒Ȣ ˟̔̓ ̍̉ ̘̂́̉̍̏ȟ ̏̚ ̋̌́̒ Object ̐ ̏̐̑̏̒̉̌̉ ̒̓̃̏̑̉̓̉ 
̨̐̅̋̌́̒ȟ ̠̋̉̊ ̎ ̤̝̠́̈̉̃́̓̒ Pointȟ ̤̍́ ̨̅̃ ̨̨̈̍̎̎ ̠̆̋̈̆̍̐̌̑́ȟ ̎̆ ̤̍́ ̨̖̈̍̎̎̉ ̋̌́̒̔ ̨ 
̝̎́̌̆̇̉̓ ̅̏ ̐́̋̆̓ ́Kernel-BasicObjects. ˏ ̋̌́̅̋́ Comment ̍ ̨̝̒̓̉̓ ̏̐̉̒ ̋̌́̒̔Ȣ 

ˑ̏̅́̓̋̏̃̏ ̒̉̒̓̆̍́ ̨̤̐̅̓̑̉̍̔ ̨̓́̋ ̨̨̗̩̋̏̍̂̎́ ̨̙̋̌́̃ ̈ ̙̟̍̉̋̏ȡ 

¶ [Cmd]+Click ̎ ́ ̨̒̌̏̃ ([Alt]+Right-click ̃  ˛˞ Windows ̓ ́ Linux)Ȣ ˬ̋̏̚ ̒̌̏̃̏ ɀ ̨ ̍ȭ̠ 
̋̌́̒̔ȟ ̓̏ ̨̤̝̠̃̅̋̑̉̓̒ ̘̠̃̉̈̎́̆̎̎ ̋̌́̒̔Ƞ ̠̋̏̚ ̒̌̏̃̏ ɀ ̒ ̆̌̆̋̓̏̑ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ 
̈́̐̉̒́̎̏̄̏ ̔  ̨̃̉̑́̈ȟ ́̂̏ ̃ ̨̨̓̌ ̍̆̓̏̅̔ȟ ̓̏ ̨̤̝̠̃̅̋̑̉̓̒ ̒̐̉̒̏̋ ̨̋̌́̒̃ȟ ̏̚ 
̨̟̝̑̆́̌̈̔̓ ̨̨̨̃̅̐̏̃̅̎ ̍̆̓̏̅̉; 



ˤ͒͜΄ͯ͊ͤͤ͟Ύ ͍͊ͫ͟͜͡ 

25 

¶ [Shift-Cmd]+Click ̎ ́ ̨̒̌̏̃ ([Shift-Alt]+Right-click ̃  ˛˞ Windows ̓ ́ Linux). ˬ ̋̏̚ 
̒̌̏̃̏ ɀ ̨ ̍ȭ̠ ̋̌́̒̔ȟ ̓̏ ̨̤̝̠̃̅̋̑̉̓̒ ̒̐̉̒̏̋ ̝̐̏̒̉̌́̎ ̎́ ̝̎̏̄̏Ƞ ̠̋̏̚ ̒̌̏̃̏ ɀ 
̒̆̌̆̋̓̏̑ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̈́̐̉̒́̎̏̄̏ ̔ ̨̃̉̑́̈ȟ ̘̉ ̃  ̨̨̓̌ ̍̆̓̏̅̔ȟ ̓̏ ̨̤̝̠̃̅̋̑̉̓̒ 
̒̐̉̒̏̋ ̨̨̃̅̐̑́̃̎̉̋̃ ̗̝̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎. 

 
˝̉̒Ȣ 4.2. ˞ ̉̒̓̆̍̎̉̊ ̠̘̏̄̌̅́ ̨̃̅̋̑̉̓̏ ̎́ ̨̘̃̉̈̎́̆̎̎ ̋̌́̒̔ Point  

 

 
˝̉̒Ȣ 4.3. ˏ ̨̙̠̅̔̋́̎̎ ̋̌́̒̔ Point ̈ ́ ̟̅̏̐̏̍̏̄̏ ˚̨́̃̅̎̉̋́ 

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ Spotter 

˚̙̙́̊̃̉̅̉̊ ̨ȟ ̍̏̇̌̉̃̏ȟ ̨̙̎́̊̋̑̔̓̉̊ ̨̒̐̏̒̂ ̨̙̃̅̔̋́̓̉ ̋̌́̒ ɀ ̃ ̉̋̏̑̉̒̓́̓̉ Spotter. 
(Spotter ̍ ̏̇̎́ ̐̆̑̆̋̌́̒̓̉ ̠̋ ˚̨́̃̅̎̉̋ ́ ̂̏ ˚̉ ̙̐̏̑̋́Ȣ ˙̉ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉̍̆̍̏ ̎ ́̈̃̔ 
˚̨́̃̅̎̉̋ ́̂̏ ́ ̎̄̌̏̍̏̃̎̉̊ ̨̃́̑́̎̓Ɋ. ̟ ̏̄̏ ̨̟̝̃̅̋̑̉̃́̓ ̠̎́̓̉̒̋́̎̎ ̍[Shift-Enter] ɉ̋̌́-
̨̙̃́ [Enter]  ̏ ̩̒̎̏̃̎̏ ̨̋̌́̃́̓̔̑̉ȟ ̎̆ ̩̅̏̅́̓̋̏̃̏ɊȢ Spotter ̅ ̔̇̆ ̐̏̓̔̇̎̉̊ ̨̎̒̓̑̔̍̆̎̓ ̠̅̌ 
̨̙̠̃̅̔̋́̎̎ ̨̋̌́̒̃ȟ ̨̍̆̓̏̅̃ ̨ ̠̃̉̋̏̎́̎̎ ̝̖̂́̄́̓̏ ̐̏̃ȭ̠̖̈́̎̉ ̨̅̊Ȣ ˚́ ̑̉̒. 4.3 ̐ ̏̋́̈́̎̏ 
̗̐̑̏̆̒ ̐ ̙̏̔̋̔ ̒ ̌̏̃́ ȺPointȻȢ 

˚̨́̃̅̎̉̋ ̐ ̤̑̏̐̏̎̔ ̨̝̋̌̋́ ̖̍̏̇̌̉̃̉ ̨̨̃́̑́̎̓̃ ̙̐̏̔̋̔Ȣ ˏ̉ ̍̏̇̆̓̆ ̈́̅́̓̉ ̨̟̋́̓̆̄̏̑, 
̠̋́ ̃́̒ ̨̗̝̋́̃̉̓Ȣ ˚́̐̑̉̋̌́̅ȟ ̠̅̌ ̙̐̏̔̋̔ ̨̝̓̌̋̉ ̋ ̨̌́̒̃ ̨̝̔̃̆̅̓ Ⱥ#ClassesȻ ̐̆̑̆̅ 
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̙̔̋́̎̉̍ ̒̌̏̃̏̍Ȣ ˬ̋̏̚ ̎̆ ̃̋́̈̔̃́̓̉ ̨̟̋́̓̆̄̏̑ȟ ˚̨́̃̅̎̉̋ ̈ ̎́̊̅̆ ̏̂ȭ̤̋̓̉ ̨̖̃̒ ̨̋́̓̆̄̏̑̊ 
ɉ̑̉̒Ȣ 4.3). 

 
˝̉̒Ȣ 4.4. ̃ ̠̆̑̆̄̌̅ ̨̨̗̩̑̆́̌̈́ ̨̍̆̓̏̅̃ȟ ̘̉̊ ̒̆̌̆̋̓̏̑ ̨̝̍̒̓̉̓ printString 

˔ ̑̉̒. 4.4 ̃ ̉̅̎̏ȟ ̠̋ ̍̏̇̎  ́̐ ̏̐̑̏̒̉̓̉ ˚̨́̃̅̎̉̋́ ̐ ̏̋́̈́̓̉ ̨̔̒ ̨̨̗̩̑̆́̌̈́ ̨̍̆̓̏̅̃ȟ ̏̚ 
̨̨̟̝̃̅̐̏̃̅́̓ ̈ ́̅́̎̏̍̔ ̐ ̨̏̃̅̏̍̌̆̎̎Ȣ̟ ˬ̋ ̘̂́̉̍̏ȟ ̎́̈̃̔ ̨̩̋́̓̆̄̏̑ ̍̏̇̎́ ̃̃̏̅̉̓̉ ̎̆ 
̨̟̐̏̃̎̒̓Ȣ ˟ ́̋̏̇ ̙̐̏̔̋ ̎̆ ̘̔̓̌̉̃̉̊ ̅̏ ̨̑̆̄̒̓̑́ ̃̃̆̅̆̎̏̄̏ ̓̆̋̒̓̔Ȣ ˴ ̨̙̎ ̨̩̋́̓̆̄̏̑ ̨̓́̋ȡ 

¶ #Menu ɀ ̃ ̨̨̨̅̐̏̃̅̎ ̐̔̎̋̓̉ ̄̏̌̏̃̎̏̄̏ ̟̍̆̎Ƞ 

¶ #Packages ɀ ̃ ̨̨̨̅̐̏̃̅̎ ̐́̋̆̓̉ ̨̋̌́̒̃ȟ ̨̨̝̎̒̓́̌̏̃́̎ ̃ ̨̒̉̒̓̆̍Ƞ 

¶ #Implementors ɀ ̑ ̨̨̗̠̆́̌̈́ ̨̍̆̓̏̅̃ȟ ̏̚ ̨̨̟̝̃̅̐̏̃̅́̓ ̔̃̆̅̆̎̏̍̔ ̒̆̌̆̋̓̏̑̔Ƞ 

¶ #Senders ɀ ̏ ̂ȭ̤̋̓̉ȟ ̏̚ ̟̝̎́̅̒̉̌́̓ ̨̨̃̅̐̏̃̅̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎Ƞ 

¶ #Help ɀ ̃ ̨̨̨̅̐̏̃̅̎ ̅̏̋̔̍̆̎̓̉ ̈ ̨̩̅̏̃̅̋̏̃̏ ̒̉̒̓̆̍̉ Pharo. 

˦̏̂ ̈́̅́̓̉ ̨̟̋́̓̆̄̏̑ ̙̐̏̔̋̔ȟ ̍̏̇̎́ ̃̃̆̒̓̉ ̙̌̉̆ ̩̩ ̨̙̐̆̑ ̨̌̓̆̑̉ȟ ̎́̐̑̉̋̌́̅ȟ Ⱥ#sen 
printOn:Ȼ ̈̎́̊̅̆ ̨̃̒ ̏̂ȭ̤̋̓̉ȟ ̏̚ ̟̝̎́̅̒̉̌́̓ ̨̠̐̏̃̅̏̍̌̆̎̎ printOn:. 

˝̝̆̈̔̌̓́̓̉ ̙̐̏̔̋̔ ̃ Spotter ̐ ̨̏̍̆̎̏̚ ̃ ̒̐̉̒̏̋ ̨ ̨̐̏̅̌̆̎̏ ̈ ́ ̨̠̋́̓̆̄̏̑̍̉ȟ ̎́̐̑̉̋̌́̅ȟ 
̋̌́̒̉ ̘̈́̉̒̌̆̎̏ ̅ ̏ ̨̩̋́̓̆̄̏̑ #Classesȟ ̍̆̓̏̅̉ ɀ ̅ ̏ #Implementorsȟ ̨̑̏̈̅̌̉ ̨̅̏̃̅̋̉ ɀ ̅  ̏
#Help ̓ ̏̏̚Ȣ ˗̘̏̑̉̒̓̔̃́ ̍̏̇̆ ̐̆̑̆̂̉̑́̓̉ ̐̔̎̋̓̉ ̒̐̉̒̋̔ ̈́ ̟̅̏̐̏̍̏̄̏ ̨̙̋̌́̃ ̨̈ ̨̒̓̑̌-
̋́̍̉ [ˏ̄̏̑̔]/ [ˏ̎̉̈]ȟ ̘̃̏̅̎̏́̒ ̠̑̅̏̋ ̙̐̏̔̋̔ ̤̔̓̑̉̍̔ ̏̋̔̒̕ ̠̔̃̆̅̆̎̎ȟ ̓̏̍̔ ̘̋̏̑̉̒̓̔̃́ 
̂̆̈ ̝̈̔̒̉̌ ̍̏̇̆ ̖̐̆̑̆̏̅̉̓̉ ̨̃̅ ̃̉̂̏̑̔ ̨̐̔̎̋̓̃ ̒̐̉̒̋̔ ̅̏ ̠̃̃̆̅̆̎̎ ̎̏̃̏̄̏ ̓̆̋̒̓̔ ̠̅̌ 
̙̐̏̔̋̔Ȣ ˚̠́̓̉̒̋́̎̎ ̨̨̙̋̌́̃ [Enter]  ̏ ̩̒̎̏̃̎̏ ̨̋̌́̃́̓̔̑̉ ̎́ ̃̉̂̑́̎̏̍̔ ̨̐̔̎̋̓ ̨̤̃̅̋̑̉ 
˛̄ ̠̘̌̅́ ̨̋̌́̒̃ ̎́ ̋̏̎̋̑̆̓̎̏̍̔ ̃̉̂̑́̎̏̍̔ ̨̝̑̆̈̔̌̓́̓ ̙̐̏̔̋̔ ɉ́ Spotter ̈ ̤́̋̑̉ɊȢ ˜̙̏̔̋ 
̈́̃̇̅̉ ̍̏̇̎́ ̙̈́̃̆̑̉̓̉ ̨̙̟̋̌́̃̆ [Esc]  ́ ̂̏ ̗̠̋̌́́̎̎̍ ̐̏̈́ ̍̆̇́̍̉ ̊̏̄̏ ̨̃̋̎́. 

ǁȅǣ ǮǤǯǤǩǪǟǣǟǶǟ. ǝǰǲȖǴǽǸǺ ǼǾǶǵ ǷǽǰǹȂǸ ǱǰǳǰȂǾ ǷǱȖǳȖǲ. ǡǿȀǰǲǴȖ ǱǰǳǰȂǾ. ǡǵȀǵǴ ȀǵǷȃǻȌȂǰȂȖǲ 

ǿǾȈȃǺȃ ǲȖǽ ǲȖǴǾǱȀǰǷǸȂȌ ǽǵ ǱȖǻȌȈǵ ǽȖǶ 25 ǷǰǿǸȁȖǲ ȃ ǺǾǶǽȖǹ ǺǰȂǵǳǾȀȖȗ. ǩǾǱ ǿǾǱǰȇǸȂǸ 

ȈǸȀȈǸǹ ǿǵȀǵǻȖǺ (ǴǾ 100 ǷǰǿǸȁȖǲ), ǺǻǰȆǽȖȂȌ ǽǰ ǳǾǻȃǱȖǹ ȁȂȀȖǻȆȖ, ȀǾǷȂǰȈǾǲǰǽȖǹ ǱȖǻȏ 

ǿȀǰǲǾǳǾ ǺȀǰȎ ȀȏǴǺǰ Ƿ ǽǰǷǲǾȎ ǺǰȂǵǳǾȀȖȗ. ǝǰǲȖǴǽǸǺ ǲȖǴǺȀǸȔ ȀǾǷȈǸȀǵǽǸǹ ȁǿǸȁǾǺ 

ȀǵǷȃǻȌȂǰȂȖǲ ȁǰǼǵ ǲ ȆȖǹ ǺǰȂǵǳǾȀȖȗ. ǟǾǲǵȀǽȃȂǸȁȏ ǽǰǷǰǴ ǴǾǿǾǼǾǶǵ Ƿǵǻǵǽǰ ȁȂȀȖǻǺǰ, ȉǾ 

ǷˏȏǲǸȂȌȁȏ ǽǰ ǼȖȁȆȖ ǳǾǻȃǱǾȗ. 
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ǝǰ ǶǰǻȌ, ȃ Pharo 9.0 ǿǵȀǵȅȖǴ ǴǾ ȈǸȀȈǾǳǾ ǿǵȀǵǻȖǺȃ ǼǾǶǵ ǽǵ ǿȀǰȆȎǲǰȂǸ. ǯǺȉǾ ȃ ǲǰȈȖǹ ǺǾǿȖȗ 

Pharo ǲ ȂǵǺȁȂȖ ǼǵȂǾǴȃ OrderedCollection>> spotterItemsFor: Ȕ ǿǾǼǸǻǺǰ, ȂǾ ǿȖȁǻȏ ǺǻǰȆǰǽǽȏ 

ǽǰ ǳǾǻȃǱȖǹ ȁȂȀȖǻȆȖ ȃ ǲǰȁ ǲȖǴǺȀǸȔȂȌȁȏ ǲȖǺǽǾ ǽǰǻǰǳǾǴǶȃǲǰȇǰ Ƿ ȂǵǺȁȂǾǼ ©Instance of Ordered-

Collection did not understand # collectionSizeThreshold¶ ȃ ǷǰǳǾǻǾǲǺȃ Ȗ ǿȖǴȁǲȖȇǵǽǸǼ ǲȖǴǿǾǲȖǴ-

ǽǸǼ ǿǾǲȖǴǾǼǻǵǽǽȏǼ ȃ ǺǾǴȖ ǼǵȂǾǴȃ. ǝǵ ǷǰȁǼȃȇȃǹȂǵȁȏ. ǝǰǲȖȂȌ ǴǾǱȀǵ, ȉǾ ȂǰǺ ȁȂǰǻǾȁȏ: ǼǰȔȂǵ 

ǽǰǳǾǴȃ ǿǾǻǰǳǾǴǸȂǸ Pharo! ǒǸǿȀǰǲȂǵ ȃ ǲȖǺǽȖ ǽǰǻǰǳǾǴǶȃǲǰȇǰ ©self collectionSizeThreshold¶ ǽǰ 

©self gtCollectionSizeThreshold¶, ǽǰȂǸȁǽȖȂȌ [Ctrl + S], ȉǾǱ ǷǱǵȀǵǳȂǸ Ȃǰ ǲȖǴǺǾǼǿȖǻȎǲǰȂǸ ǷǼȖǽǸ, 

Ȗ ǺǻǰȆǽȖȂȌ ǽǰ ǺǽǾǿȆȖ Proceed, ȉǾǱ ǿȀǾǴǾǲǶǸȂǸ ȀǾǱǾȂȃ ǷȖ Spotter. ǑȖǻȌȈǵ ǲǰȁ Ȇȏ ǿǾǼǸǻǺǰ 

ǽǵ ȂȃȀǱȃǲǰȂǸǼǵ! ǯǺȉǾ ǽǵ ǷǰǱȃǴǵȂǵ ǷǱǵȀǵǳȂǸ ǾǱȀǰǷ Pharo ǿǵȀǵǴ ǷǰǲǵȀȈǵǽǽȏǼ ȀǾǱǾȂǸ. 

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͦͣ͊ͤ͒͟ ζFind classη ͍  ˿͙ ͔ͫͭͣͤͦͣͯ ͎ͦ͡Ύ͒͊;͜ 

 ɣ˞ ̉̒̓̆̍̎̏̍̔ ̨̠̘̏̄̌̅́ ̃̉  ̓́̋̏̇ ̍̏̇̆̓̆ ̙̔̋́̓̉ ̋̌́̒ ̈ ́ ̊̏̄̏ ̨̍̆̎̆̍Ȣ ˜̑̉̐̔̒̓̉̍̏ȟ ̏̚ 
̃̉ȟ ̎́̐̑̉̋̌́̅ȟ ̙̤̔̋́̓̆ ̨̎̆̃̅̏̍̉̊ ̋̌́̒ȟ ̠̋̉̊ ̟̤̍̏̅̆̌ ̅́̓̔ ̨ ̘́̒Ȣ 

ˏ̨̅̋̑̉̊̓̆ ˛̄ ̠̘̌̅́́ȟ ́ ̨̓̏̅ ɀ ̃ ̨̋̎̏ ̙̐̏̔̋̔ ̨̋̌́̒̃ ̈́ ̟̅̏̐̏̍̏̄̏ ̨̨̗̩̋̏̍̂̎́ [Cmd + F]  ́ ̂̏ 
̈́ ̟̅̏̐̏̍̏̄̏ ̋̏̍́̎̅̉ ȺFind ClassȻ ̋ ̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ ̨̐́̎̆̌ ̨̐́̋̆̓̃Ȣ ˑ̨́̌ ̃ ̑ ̠̅̋̔ 
̠̃̃̆̅̆̎̎ ̃ ̨̋̎́ ̙̐̏̔̋̔ ̎ ́̅̑̔̋̔̊̓̆ ȺtimeȻȢ ˏ̨̋̎̏ ̨̝̃̅̏̂̑́̈̉̓ ̒̐̉̒̏̋ ̨̋̌́̒̃ȟ ̅̏ ̨̍̆̎ 
̠̖̋̉ ̖̝̃̏̅̉̓ ̨̠̐̅̑̅̏̋ ȺtimeȻ ɉ̂̆̈ ̠̏̄̌̅̔ ̎́ ̨̑̆̄̒̓̑ɊȢ ˟̆̐̆̑ ̍̏̇̆̓̆ ̃̉̂̑́̓̉ ̏̅̉̎ ̈ ̖̎̉Ȣ 
ˑ̠̌ ̗̝̏̄̏ ̙̟̍̉̋̏ ̨̝̐̑̏̋̑̔̓̓ ̒̐̉̒̏̋ ̅̏ ̨̐̏̓̑̂̎̏̄̏ ̠̑̅̋́ȟ ̎́̐̑̉̋̌́̅ȟ Time ̨  ̨̗̝̋̌́̎̓ 
̎́ ̝̎̏̍̔Ȣ ˟̆ ̒́̍̆ ̍̏̇̎́ ̈̑̏̂̉̓̉ ̈́ ̟̅̏̐̏̍̏̄̏ ̨̋̌́̃́̓̔̑̉ȡ ̨̠̐̒̌ ̠̃̃̆̅̆̎̎ ̙̐̏̔̋̏̃̏̄̏ 
̒̌̏̃́ ̨̙̋̌́̃́̍̉ ̨̈ ̨̒̓̑̌̋́̍̉ ̨̝̈̎́̊̅̓ ̨̐̏̓̑̂̎̉̊ ̠̑̅̏̋Ȣ ˦ ̏̂ ̨̃̅̋̑̉̓̉ ̃̉̂̑́̎̉̊ ̋̌́̒ȟ 
̝̅̏̒̓́̓̎̏ ̎́̓̉̒̎̔̓̉ ̨̙̋̌́̃̔ [Enter]ȟ ́̂̏ ̗̋̌́̎̔̓̉ ̎́ ̨̗̋̎̏̐ OK. 

 
˝̉̒Ȣ 4.5. ˴ ̎̒̓̑̔̍̆̎̓ ˥̘̔̋́ 

4.3. ˤ͒͜΄ͯ͊ͤͤ͟Ύ ͔͍ͣͭͦ͒͜ 

˴̨̎̏̅ ̨̍ȭ̠ ̍̆̓̏̅̔ ̘̉ ̊̏̄̏ ̘́̒̓̉̎̉ ̍̏̇̎́ ̃̄́̅́̓̉ ̙̌̆̄̆ȟ ̨̎̇ ̨̍ȭ̠ ̋̌́̒̔Ȣ ˚́̐̑̉̋̌́̅ȟ 
̠̋̏̚ ̃́̒ ̨̗̝̋́̃̉̓ ̘̐̏̓̏̎̉̊ ̘́̒ȟ ̓̏ ̃̉ ̍̏̄̌̉ ̂ ̨̠̒̐̏̅̃́̓̉̒ȟ ̏̚ ̍̆̓̏̅ ̝̠̎́̈̉̃́̓̉̍̆̓̒ 
ȺnowȻ ́̂̏ ̨̍̒̓̉̓̉̍̆ ȺnowȻ ̠̋ ̨̠̐̅̑̅̏̋Ȣ ˍ̌̆ ̅̆ ̨̃̎ ̨̍̄ ̂̉ ̂̔̓̉ȩ Spotter ̨  Finder ̍ ̝̏̇̔̓ 
̃́̍ ̅̏̐̏̍̏̄̓̉Ȣ (Finder ɀ ˥ ̘̔̋́ȟ ̆̚ ̏̅̉̎ ̨̎̒̓̑̔̍̆̎̓ ̨̙̠̃̅̔̋́̎̎ ̨̍̆̓̏̅̃  ̨̋ ̨̌́̒̃Ɋ. 
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˭͊ ͎͒ͦͨͦͣͦͦΌ ˹͍͙͊͒ͤ͊͜͟ 

ˬ̋ ̍̉ ̃̇̆ ̘̈́̈̎́́̌̉ȟ ˚̨́̃̅̎̉̋ ̃ ̨̤̍ ̈ ̖̎́̏̅̉̓̉ ̨ ̍̆ ̓̏̅̉Ȣ ˦̏̂ ̨̙̃̅̔̋́̓̉ ̍̆̓̏̅ȟ ̃̉ 
̍̏̇̆̓̆ ̃̉̋̏̑̉̒̓́̓̉ ̨̟̋́̓̆̄̏̑ #Implementorsȟ ̐̑̏̒̓̏ ̙̎́̅̑̔̋̔̃́̃̉ Ⱥ#Implementors 
aMethodNameȻȢ ̊ ̨́̃̅̎̉̋ ̃ ̨̝̅̏̂̑́̈̉̓ ̨̔̒ ̨̨̑̆́̌̈̏̃́̎ ̍̆̓̏̅̉ ̨̈ ̖̒̏̇̉̍ ̘̉ ̘̓̏̎̏ ̓́̋̉̍ 
̨̍̆̎̆̍Ȣ ˚́̐̑̉̋̌́̅ȟ ̠̋̏̚ ̃̉ ̤̎́̅̑̔̋̔̓̆ Ⱥ#imp nowȻȟ ̓̏ ̘̐̏̂́̉̓̆ ̨̐̆̑̆̌̋ ̨̍̆̓̏̅̃ȟ ̘̩̉ 
̒̆̌̆̋̓̏̑̉ ̘̟̝̠̐̏̉̎́̓̒ ̎́ ȺnowȻȢ 

˭͊ ͎͒ͦͨͦͣͦͦΌ ̊ͯ͊͟;͊ 

ˏ̨̅̋̑̉̊̓̆ Finder ̃ ̨̨̟̅̐̏̃̅̎̏ ̟̋̏̍́̎̅̏ ̨̟̐̅̍̆̎ Browse ̄ ̏̌̏̃̎̏̄̏ ̟̍̆̎ Pharo (̔ 
World-̟̍̆̎ ̘̉ ̃ ̠̑̅̋̔ ̟̍̆̎Ɋ. ɣ ̨̝̃̆̅̓ ȺnowȻ ̃ ̠̑̅̏̋ ̙̐̏̔̋̔ ̨ ̨̗̝̋̌́̎̓ ̎́ ̨̗̋̎̏̐ 
Search (́̂̏ ̨̝̎́̓̉̒̎̓ [Enter]). ˏ ̉ ̍́̌̉ ̂ ̘̐̏̂́̉̓̉ ̒̐̉̒̏̋ ̨̝̑̆̈̔̌̓́̓̃ȟ ̠̋ ̎́ ̑̉̒. 4.5. 

˥̘̔̋́ ̃ ̨̝̅̏̂̑́̈̉̓ ̒̐̉̒̏̋ ̨̖̔̒ ̨̍̆̎ ̨̍̆̓̏̅̃ȟ ̏̚ ̨̠̝̍̒̓̓ ̨̠̐̅̑̅̏̋ ȺnowȻȢ ˦̏̂ ̙̃̉̅̋̏ 
̐̑̏̋̑̔̓̉̓̉ ̊̏̄̏ ̃̌́̒̎̆ ̅̏ ̍̆̓̏̅̔ nowȟ ̨̨̝̐̆̑̆̍̒̓̓ ̕ ̏̋̔̒ ̠̔̃̆̅̆̎̎ ̅̏ ̒̐̉̒̋̔ ̨ 
̨̝̎́̓̉̒̎̓ [n]Ȣ ˟́̋̉̊ ̘́̃̓̏̍́̓̉̎̉̊ ̙̐̏̔̋ ̗̟̤̐̑́ ̔ ̨̖̃̒ ̨̖̃̋̎́ ̈ ̘̠̐̑̏̋̑̔̔̃́̎̎̍Ȣ 
˝̨̝̏̈̄̏̑̎̓ ̐̔̎̋̓ ȺnowȻȟ ̨ ̃̉ ̘̐̏̂́̉̓̆ ̨̐̆̑̆̌̋ ̨̖̔̒ ̨̋̌́̒̃ȟ ̏̚ ̨̟̝̑̆́̌̈̔̓ ̗̆̊ ̍̆̓̏̅Ȣ 
ˬ̋̏̚ ̃̉̂̑́̓̉ ̝̋̏̓̑̉̊̒ ̈ ̖̎̉ȟ ̓̏ ̝̐́̎̆̌ ̋̏̅̔ ̃̎̉̈̔ ̨̃̋̎́ ̨̝̃̅̏̂̑́̈̉̓ ̓̆̋̒̓ ̍̆̓̏̅̔Ȣ 

˦̏̂ ̈̎́̊̓̉ ̨̨̗̟̑̆́̌̈́ ̍̆̓̏̅̔ ̙̌̉̆ ̈́ ̘̓̏̎̉̍ ̨̈̂̄̏̍ ̨ ̨̍̆̎ȟ ̨̐̏̓̑̂̎̏ ̃ ̠̑̅̏̋ ̙̐̏̔̋̔ 
̃̃̆̒̓̉ ̨̐̏̓̑̂̎̆ ̨̍ȭ̠ȟ ̏̂̑́̍̌̆̎̆ ̌́̐̋́̍̉Ȣ ˚́̐̑̉̋̌́̅ȟ Ⱥ"now"ȻȢ 

 
˝̉̒Ȣ 4.6. ̃ ̙̏̔̋ ̍̆̓̏̅̔ȟ ̏̚ ̟̤̐̆̑̆̓̃̏̑ ̠̑̅̏̋ 'eureka'  ̎ ́ ̠̑̅̏̋ 'EUREKA' 

4.4. ˽ͦ΄ͯ͟ ͔͍ͣͭͦ͒͜ ͊͘ ͙ͪ͊͊ͣ͘͘͟ 

˔́ ̘̠̈́̍̏̃̔̃́̎̎̍ ˥̘̔̋́ ̎ ̙́̌́̓̏̃́̎̏ ̎́ ̨̙̠̃̅̔̋́̎̎ ̨̍̆̓̏̅̃ȡ ̔ ̅̑̔̄̏̍̔ ̒̐́̅̎̏̍̔ 
̒̐̉̒̋̔ȟ ̙̑̏̈̓́̏̃́̎̏̍̔ ̘̐̑́̃̏̑̔ ̨̃̄̏̑ȟ ̈́̅́̎̏ ̨̟̋́̓̆̄̏̑ ̙̐̏̔̋̔ ȺSelectorsȻȢ ˵̩ ̍̏̇̎́ 
̨̈̍̎̉̓̉ȟ ̎́̐̑̉̋̌́̅ȟ ̎́ ȺClassesȻ ̨  ̨̙̃̅̔̋́̓  ̉̋ ̌́̒ ̉̈ ́ ̑́̄̍̆̎̓̏̍̕ ̨̨̍̆̎ ̓́̋ ̒́̍̏ȟ ̠̋ ̍̉ 
̙̔̋́̌̉ ̍̆̓̏̅̉Ȣ ˬ̋̏̚ ̏̂̑́̓̉ ̨̟̋́̓̆̄̏̑ ȺSourceȻ, ̓ ̏ ˥̘̔̋́ ̐ ̠̆̑̆̄̌̅́̓̉̍̆ ̋̏̅ ̨̍̆̓̏̅̃ 
̟̘̃̋̌̎̏ ̈ ̠̋̏̍̆̎̓́̑̍̉Ȣ 

˜̑̏̓̆ ˥̘̔̋́ ̈ ̅́̓̆̎ ̓́̋̏̇ ̎́ ̝̏̒̚ ̨̒̐̑́̃̅ ̐̏̓̔̇̎̆ ̓́ ̨̝̔̎̋́̌̎̆Ȣ ˤ́̒̏̍ ̠̤̝̠̓̑́̐̌̓̒ 
̓́̋ȟ ̏̚ ̃̉ ̨̃̐̆̃̎̆̎ ̃ ̨̨̒̎̔̃́̎̎ ̍̆̓̏̅̔ȟ ́̌̆ ̄́̅̋̉ ̎̆ ̤̍́̓̆ȟ ̠̋ ̂̉ ̨̃̎ ̨̍̄ ̠̎́̈̉̃́̓̉̒Ȣ ˏ̉ 
̤̈̎́̓̆ȟ ̏̚ ̨̃̎ ̍́̃ ̂̉ ̑̏̂̉̓̉ȟ ̐̑̏̓̆ ̎̆ ̤̈̎́̓̆ȟ ̠̋ ̊̏̄̏ ̃̉̋̌̉̋́̓̉Ȣ ˥̘̔̋́ ̨  ̨̓̏̅ ̍̏̇̆ 
̅̏̐̏̍̏̄̓̉Ȧ ˜̑̉̐̔̒̓̉̍̏ȟ ̏̚ ̃̉ ̨̖̏̓̌̉ ̂ ̈̎́̊̓̉ ̍̆̓̏̅ȟ ̠̋̉̊ ̝̐̆̑̆̃̏̅̉̓ ̠̑̅̏̋ ̨̌̓̆̑ ̅̏ 
̖̝̃̆̑̎̏̄̏ ̨̑̆̄̒̓̑̔ ɉ̎́̐̑̉̋̌́̅ȟ ̟̤̐̆̑̆̓̃̏̑ ȭeurekaȭ ̎ ́ ȭEUREKAȭɊȢ ˙̉ ̍̏̇̆̍̏ ̏̐̉̒́̓̉ 
˥̨̘̔̋́̆̃ ̃ ̨̨̖̅̎ ̨̅́̎  ̊̏ ̨̘̋̔̃́̎̉̊ ̝̑̆̈̔̌̓́̓ ̠̃̉̋̏̎́̎̎ ̍̆̓̏̅̔ȟ ̨ ̨̃̎ ̤̒̐̑̏̂̔ ̈̎́̊̓̉ 
̠̅̌ ̎́̒ ̓́̋̉̊ ̍̆̓̏̅Ȣ 
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˛̨̝̂̆̑̓ ȺExamplesȻ ̔ ̒̐́̅̎̏̍̔ ̒̐̉̒̋̔ ̨̋́̓̆̄̏̑̊ ̙̐̏̔̋̔ ˥̘̔̋́́ȟ ̎́̅̑̔̋̔̊̓̆ Ⱥȭeurekaȭ Ȣ 
ȭEUREKAȭȻ ̃ ̠̑̅̋̔ ̙̐̏̔̋̔ ̨ ̨̝̎́̓̉̒̎̓ [Enter]  ́ ̂̏ ̨̗̝̋̌́̎̓ ̋̎̏̐̋̔ Search ɉ̎̆ ̝̈́̂̔̅̓̆ 
̐̑̏ ́̐̏̒̓̑̏̉̕ȦɊȢ  

˟̨̏̅ ˥̘̔̋́ ̈ ̤́̐̑̏̐̏̎̔ ̍̆̓̏̅ȟ ̠̋̉̊ ̝̑̏̂̉̓ ̓̆ȟ ̏̚ ̃́̍ ̨̐̏̓̑̂̎̏ȟ ̓́ ̐̏̋́̇̆ ̒̐̉̒̏̋ ̋̌́-
̨̒̃ȟ ̨̠̋ ̨̟̝̑̆́̌̈̔̓ ̍̆̓̏̅ ̈ ̓́̋̉̍ ̨̍̆̎̆̍Ȣ ˠ ̙̎́̏̍̔ ̃̉̐́̅̋̔ ̨̃̎ ̘̝̃̉̈̎́̉̓ȟ ̏̚ ̍̆̓̏̅ 
ȺasUppercaseȻ ̤ ̏̅̎̉̍ ̈ ̖̓̉ȟ ̘̠̉ ̨̠̅ ̨̤̝̠̈̂̄́̓̒ ̨̈ ̈̑́̈̋̏̍ȟ ̠̋ ̐̏̋́̈́̎̏ ̎́ ̑̉̒Ȣ τȢφ. 

˗̨̗̝̌́̎̓ ̎́ ̓̑̉̋̔̓̎̉̋̔ ̨̘̌̃̏̑̔ ̨̃̅ ̃̉̑́̈̔ 'eureka' asUppercase --> 'EUREKA'ȟ ̏̂̚ 
̑̏̈̄̏̑̎̔̓̉ ̒̐̉̒̏̋ ̨̋̌́̒̃ȟ ̨̠̋ ̨̟̝̑̆́̌̈̔̓ ̗̆̊ ̍̆̓̏̅Ȣ 

˔̨̘̑̏̋́ ̎́ ̘̐̏́̓̋̔ ̠̑̅̋́ ̒̐̉̒̋̔ ̨̋̌́̒̃ ̘̤̐̏̈̎́́ ̓̏̊ ̍̆̓̏̅ȟ ̠̋̉̊ ̟̝̈́̒̓̏̒̏̃̔̓ ̠̅̌ 
̠̏̓̑̉̍́̎̎ ̨̐̏̓̑̂̎̏̄̏ ̝̑̆̈̔̌̓́̓̔Ȣ ˟̏̍̔ ̨̘̈̑̏̋́ ̐̆̑̆̅ ̋̌́̒̏̍ String ̐ ̨̠̤̏̃̅̏̍̌ ̎́̍ȟ 
̏̚ ̍̆̓̏̅ asUppercaseȟ ̘̃̉̈̎́̆̎̉̊ ̃ ̨̋̌́̒ Stringȟ ̨̠̐̒̌ ̠̃̉̋̏̎́̎̎ ̐̏̃̆̑̎̆ ̓̏̊ ̝̑̆̈̔̌-
̓́̓ȟ ̠̋̉̊ ̎ ́̍ ̨̐̏̓̑̂̎̏Ȣ ˗̌́̒̉ ̂̆̈ ̨̘̈̑̏̋̉ ̓́̋̏̇ ̨̟̝̑̆́̌̈̔̓ ̍̆̓̏̅ ̈ ̨̍̆̎̆̍ asUppercase, 
́̌̆ ̝̑̆̈̔̌̓́̓ ̃̏̎̉ ̟̝̐̏̃̆̑̓́̓ ̨̙̎̉̊Ȣ ˟́̋ ̍̆̓̏̅ Character>>asUppercase ̎ ̆ ̗̟̒̐̑́̃́̃ 
̔ ̙̎́̏̍̔ ̨̐̑̉̋̌́̅ȟ ̨̝̏̒̋̌̋̉ 'eureka' ̎ ̆ ̤ ̠̆̋̈̆̍̐̌̑̏̍ ̋̌́̒̔ Character ɉ̗̆ ̠̆̋̈̆̍̐̌̑ 
̋̌́̒̔ String). 

˔́ ̟̅̏̐̏̍̏̄̏ ˥̘̔̋́́ ̃ ̉ ̍̏̇̆̓̆ ̓́̋̏̇ ̖̈̎́̏̅̉̓̉ ̍̆̓̏̅̉ ̈ ̏̅̎̉̍ ̘̉ ̨̝̋̌̋̏̍́ 
́̑̄̔̍̆̎̓́̍̉Ȣ ˚́̐̑̉̋̌́̅ȟ ̠̋̏̚ ̃́̍ ̨̐̏̓̑̂̎̏ ̈̎́̊̓̉ ̍̆̓̏̅ȟ ̠̋̉̊ ̘̟̤̏̂̉̒̌ ̨̝̙̎́̊̂̌̉̊ 
̨̝̒̐̌̎̉̊ ̨̝̅̌̎̉̋ ̖̅̃̏ ̝̖̎́̓̔̑́̌̎̉ ̘̉̒̆̌ȟ ̓  ̏̍ ̏̇̆̓̆ ̒̐̑̏̂̔̃́̓̉ ̙̐̏̔̋́̓̉ ̈́ ̈̑́̈̋̏̍ 
Ⱥ25 . 35 . 5ȻȢ ˏ̉ ̍̏̇̆̓̆ ̓́̋̏̇ ̎́̅́̓̉ ̨̝̋̌̋́ ̨̈̑́̈̋̃ȟ ̏̂̚ ̈̃̔̈̉̓̉ ̨̍̆̇ ̐ ̙̏̔̋̔Ȣ 
ˑ̨̏̃̅̋̏̃̉̊ ̓̆̋̒̓ ̔ ̨̎̉̇̎̊ ̨̐́̎̆̌ ̨̃̋̎́ ̠̟̤̐̏̒̎ȟ ̠̋ ̗̆ ̈̑̏̂̉̓̉Ȣ 

4.5. ˽͙͒ͫͯͣ͜͟ ͪͦ͒ͯ͘͜͡ 

¶ Spotter ɀ ̊ ̨́̃̅̎̉̋ ɀ ̐ ̏̓̔̇̎̉̊ ̨̎̒̓̑̔̍̆̎̓ ̠̅̌ ̨̙̠̃̅̔̋́̎̎ ̨̨̗̩̎̏̑̍́̕ ̓́ 
̨̠̐̆̑̆̍̆̎̎̚ ̟̒̉̒̓̆̍̏Ȣ 

¶ Finder ɀ ˥ ̘̔̋́ ɀ ̅ ̤́ ̈̍̏̄̔ ̈ ̖̎́̏̅̉̓̉ ̋ ̌́̒̉ȟ ̍̆̓̏̅̉ ̓̏̏̚ ̈ ́ ̨̍̆̎̆̍ ̘̉ ̊̏̄̏ 
̑́̄̍̆̎̓̏̍̕. ̨ ̨̋̑̍ ̓̏̄̏ȟ ̨̃̎ ̠̤̅̏̈̃̏̌ ̖̈̎́̏̅̉̓̉ ̍̆̓̏̅̉ ̎́ ̨̨̐̅̒̓́̃ ̈ ̨̑́̈̋̃ 
̏̂ǫ̤̃̄̋̓̃ȡ ̘̏̓̑̉̍̔̃́́ ̐ ̨̠̏̃̅̏̍̌̆̎̎ȟ ̨́̑̄̔̍̆̎̓̃ ̨̠̐̏̃̅̏̍̌̆̎̎ ̓́ ̝̑̆̈̔̌̓́̓̔. 
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ˑ́̃́̊̓̆ ̠̅̌ ̘̐̏́̓̋̔ ̒̓̃̏̑̉̍̏ ̔ Pharo ̐ ̑̏̒̓̉̊ ̨̘̝̌̉̌̎̉̋ ̨̈̄̅̎̏ ̈ ̏̐̉̒́̎̉̍̉ ̨̅́̌ 
̨̃̋́̈̃̋́̍̉Ȣ ˏ̉ ̘̠̎́̃̉̓̆̒ ̒ ̟̓̃̏̑̃́̓̉ ̐́̋̆̓̉ȟ ̋̌́̒̉ȟ ̍̆̓̏̅̉ȟ ̠̆̋̈̆̍̐̌̑̉ȟ ̨̝̍̏̅̔̌̎ 
̓̆̒̓̉ ̓́ ̆̚ ̅̆̏̚Ȣ x ̆̊ ̐̑́̋̓̉̋̔̍ ̏ ̖̝̏̐̉̓ ̂ ̨̨̝̙̝̌̒̓ ̖̃́̇̌̉̃̉ ̨̅̊ȟ ̨̠̋ ̝̠̅̏̃̏̅̉̓̒ 
̃̉̋̏̎̔̃́̓̉ ̨̐̅ ̘́̒ ̑̏̈̑̏̂̋̉ ̔ PharoȢ ˏ̉ ̍̏̇̆̓̆ ̓́̋̏̇ ̠̐̆̑̆̄̌̎̔̓̉ ̨̃̅̆̏ȟ ̏̚ ̨̟̌̒̓̑̔-
̟̝̓ ̗̆̊ ̐̑̉̋̌́̅ȟ ̅̏̒̓̔̐̎ ̨̃  ̏̎̌́̊̎̏̃̏̍̔ ̨̋̔̑̒ ̎́ http :// mooc.pharo.org. ˵ ̨̖̎ ̎́̈̃̉ 
̟̝̍́̓ ̏̑̍́̓̕ yy-Redo-xxx. ̇ ̉ ̐̏̋́̇̆̍̏ ̓́̋̏̇ ̠̋ ̈́ ̟̅̏̐̏̍̏̄̏ Iceberg ̈ ̂̆̑̆̄̓̉ ̨̒̃̊ 
̋̏̅ ̔ ̖̍́̑̎̏̍̔ ̨̖̒̏̃̉̚ȟ ̎́̐̑̉̋̌́̅ȟ ̔ GitHub. 

˔́̔̃́̇̉̍̏ȟ ̏̚ ̗̆̊ ̎̆̃̆̌̉̋̉̊ ̐̑́̋̓̉̋̔̍ ̤̏̐̉̒̔ ̨̗̓̑́̅̉̊̎̉̊ ̐ ̗̑̏̆̒ ̑̏̈̑̏̂̋̉. 
˟̨̗̑́̅̉̊̎̉̊ ̔ ̓̏̍̔ ̨̒̆̎̒ȟ ̏̚ ̘̒̐̏́̓̋̔ ̃̉ ̒̓̃̏̑̉̓̆ ̐́̋̆̓ ̨ ̏̄̏̌̏̒̉̓̆ ̋̌́̒ȟ ̨̓̏̅ 
̏̄̏̌̏̒̉̓̆ ̨̨̈̍̎̎ ̠̆̋̈̆̍̐̌̑́ȟ ̨̓̏̅ ̃ ̘̉̈̎́̉̓̆ ̊̏̄̏ ̍̆̓̏̅̉ ̨ ̙̌̉̆ ̨̓̏̅ ̃ ̤̉̋̏̎́̓̆ ̩̖Ȣ 
˚̨̉̎ ̑̏̈̑̏̂̎̉̋̉ ̘̈́̈̃̉́̊ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̔ Pharo ̨ ̙̎̉̊ ̗̐̑̏̆̒ȟ ̠̋̉̊ ̤̝̠̎́̈̉̃́̓̒ 
̑̏̈̑̏̂̋́ȟ ̋̆̑̏̃́̎́ ̓̆̒̓́̍ ̉(Test-Driven Development, TDD)ȡ ̃̏̎̉ ̘̒̐̏́̓̋̔ ̃ ̟̝̉̋̏̎̔̓ 
̃̉̑́̈Ȣ ˏ̨̨̨̅̐̏̃̅̎ ̍̆̓̏̅̉ ̆̚ ̎̆ ̨̙̏̄̏̌̏̆̎ȟ ̓̏̍̔ ̃̉̑́̈ ̘̠̤̒̐̑̉̉̎ ̐̏̍̉̌̋̔Ȣ ˚́̌́̄̏̅̇̔-
̘̃́ ̖̟̤̐̆̑̆̏̐̌ ̩̩ȟ ̨ ̑̏̈̑̏̂̎̉̋ ̤̐̑̏̄̑́̍̔ ̝̂̆̈̐̏̒̆̑̆̅̎̏ ̃ ̨̘̎́̌́̄̏̅̇̔̃́ȟ ̠̟̘̅̏̈̃̏̌̉ 
̨̒̉̒̓̆̍ ̘̃̉̈̎́̉̓̉ ̨̨̈̍̎̎ ̠̆̋̈̆̍̐̌̑́ ̓́ ̍̆̓̏̅̉ ̎́ ̝̌̏̓̔ȟ ̏̂̚ ̃̉̐̑́̃̉̓̉ ̐̏̍̉̌̋̔Ȣ 

˜̨̠̒̌ ̨̘̠̈́̋̎̆̎̎ ̐̑́̋̓̉̋̔̍̔ ̃̉ ̨̙̌̐̆ ̏ ̩̠̒̃̏̓̆̒ ̈ Pharoȟ ̓̏̍̔ ̍̉ ̎́̐̏̌̆̄̌̉̃̏ ̑̆̋̏-
̍̆̎̅̔̃́̓̉̍̆̍̏ ̃ ́̍ ̃̉̋̏̎́̓̉ ̊̏̄̏ ̆̚ ̑́̈ ̈ ̠̃̉̋̏̑̉̒̓́̎̎̍ TDDȡ ̨̙̝̎́̐̉̓ ̨̝̍̏̅̔̌̎ 
̓̆̒̓̉ȟ ̨̝̈́̐̔̒̓̓ ̩̖ȟ ̨̙̝̎́̐̉̓ ̋̏̅ȟ ̏̂̚ ̓̆̒̓̉ ̖̐̑̏̏̅̉̌̉ȟ ̈̎̏̃̔ ̨̝̈́̐̔̒̓̓ ̓̆̒̓̉. ɣ  Pharo 
̍̏̇̎́ ̈́̒̓̏̒̏̃̔̃́̓̉ ̝̆̋̒̓̑̆̍́̌̎̆ ̠̐̑̏̄̑́̍̔̃́̎̎ȟ ̋̆̑̏̃́̎̆ ̓̆̒̓́̍̉, Extreme TDD: 
̨̙̝̎́̐̉̓ ̓̆̒̓̉ȟ ̨̝̈́̐̔̒̓̓ ̩ ̖ȟ ̨̙̝̎́̐̉̓ ̋̏̅ ̔ ̨̘̎́̌́̄̏̅̇̔̃́ȟ ̏̂̚ ̓̆̒̓̉ ̙̐̑̏̊̌̉Ȣ 
˒̝̋̒̓̑̆̍́̌̎̆ ̠̐̑̏̄̑́̍̔̃́̎̎ ɀ ̎ ́̅̐̏̓̔̇̎̉̊ ̨̨̖̐̅̅Ȣ ˦̏̂ ̨̘̃̅̔̓̉ ̗̆ȟ ̨̐̏̓̑̂̎̏ ̃̉̐̑̏-
̂̔̃́̓̉ ̊̏̄̏ ̘̃̌́̒̎̏̑̔Ȣ ɣ  ̓̏̍̔ ̇ ̏̎̌́̊̎̏̃̏̍̔ ̨̋̔̑̒ ̤ ̆̚ ̏̅̎̆ ̨̃̅̆̏ȟ ̏̚ ̤̅̆̍̏̎̒̓̑̔ ̗̆̊ 
̐̏̓̔̇̎̉̊ ̨̒̐̏̒̂ ̠̎́̐̉̒́̎̎ ̐̑̏̄̑́̍Ȣ ̇  ̉̒ ̨̐̑́̃̅ ̈ ̤́̋̌̉̋́̍̏ ̃́̒ ̠̐̆̑̆̄̌̎̔̓̉ ̊̏̄̏ ̓ ́ 
̠̐̏̐̑́̋̓̉̋̔̃́̓̉̒Ȣ 

5.1. ˭͍͊͒͊ͤͤΎ 

˙̉ ̖̘̏̆̍̏ ̍́̓̉ ̈̍̏̄̔ ̒̓̃̏̑̉̓̉ ̨̘̝̌̉̌̎̉̋ȟ ̨̝̙̈̂̌̉̓̉ ̊̏̄̏ ̨̨̘̅̃ ɉ̎́ ̗̟̏̅̉̎̉Ɋȟ ̈̍̆̎-
̙̉̓̉ ̨ ̠̐̆̑̆̋̏̎́̓̉̒ȟ ̏̚ ̨̃̎ ̤̍́ ̨̘̏̋̔̃́̎̆ ̘̠̈̎́̆̎̎ ɀ ̅ ̨̟̤̏̑̃̎ ̨̗̏̅̉̎̉Ȣ ˚́̒̓̔̐̎̉̊ 
̢̑́̍̆̎̓̕ ̋̏̅̔ ̤̏̐̉̒̔ ̒̋́̈́̎̆ ̐̑̏̄̑́̍̎̏Ȣ ˏ ̨̎ ̓́̋̏̇ ̒̓́̎̆ ̘̔̅̏̃̉̍ ̝̍̏̅̔̌̎̉̍ ̓̆̒̓̏̍ȟ 
̠̋̉̊ ̘̃̉̈̎́̉̍̏ ̖̓̑̏̉ ̈̄̏̅̏̍Ȣ 

| counter |  
counter := Counter new.  
counter increment; increment.  
counter decrement.  
counter count = 1  

˙̉ ̙̎́̐̉̆̍̏ ̨̃̒ ̋̌́̒̉ ̨ ̍̆̓̏̅̉ȟ ̨̨̐̏̓̑̂̎ ̠̅̌ ̨̨̗̩̑̆́̌̈́ ̗̝̏̄̏ ̐̑̉̋̌́̅̔Ȣ 

http://mooc.pharo.org/
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5.2. ˿͍͔ͭͦͪͤͤΎ ͔ͨ͊ͭ͟ ͊͜  ͊ͫͯ͟͡ 

ˠ ̗̝̏̍̔ ̨̐́̑́̄̑́̕ ̃̉ ̒̓̃̏̑̉̓̆ ̨̒̃̊ ̙̐̆̑̉̊ ̋̌́̒Ȣ ˠ Pharo ̋ ̌́̒̉ ̙̟̝̏̄̏̌̏̔̓ ̔ ̖̐́̋̆̓́ȟ 
̓̏̍̔ ̍̔̒̉̍̏ ̘̒̐̏́̓̋̔ ̒̓̃̏̑̉̓̉ ̐́̋̆̓ȟ ̏̂̚ ̨̐̏̍̒̓̉̓̉ ̃ ̝̎̏̄̏ ̋̌́̒Ȣ ˟ ̨́̋ ̨̩̅ ̟̝̃̉̋̏̎̔̓ 
̋̏̇̎̏̄̏ ̑́̈̔ ̐̑̉ ̨̒̓̃̏̑̆̎̎ ̋̌́̒̔ȟ ̓̏̍̔ ̝̂̔̅̓̆ ̨̔̃́̇̎Ȣ 

 
˝̉̒Ȣ 5.1. ̊ ̏̃̏̒̓̃̏̑̆̎̉̊ ̐́̋̆̓ ̨ ̙́̂̌̏̎ ̙̠̏̄̏̌̏̆̎̎ ̋̌́̒̔ 

˿͍͔ͭͦͪͤͤΎ ͔ͨ͊ͭ͟ ͊

˜́̋̆̓̉ ̟̟̝̒̓̃̏̑̓ ̈́ ̟̅̏̐̏̍̏̄̏ ˞̉ ̒̓̆̍̎̏̄̏ ̠̘̏̄̌̅́́ȡ ̋̏̎̓̆̋̒̓̎̏ ̨̗̝̋̌́̎̓ ̔ ̊̏̄̏ 
̨̐́̎̆̌ ̨̐́̋̆̓̃ ̨ ̨̝̃̉̂̆̑̓ ̋̏̍́̎̅̔ ȺNew PackageȻȢ ˛̠̘̄̌̅́ ̤̈́̐̉̓́ ̔ ̃́̒ ̨̍ȭ̠ ̐́̋̆̓ ́ɀ 
̨̝̃̃̆̅̓ ȺMyCounterȻȢ ˛̅̑́̈̔ ̨̠̐̒̌ ̠̒̓̃̏̑̆̎̎ ̎̏̃̉̊ ̐́̋̆̓ ̈ȭ̠̝̠̃̉̓̒ ̔ ̒̐̉̒̋̔ ̨̐́̋̆̓̃ȟ 
̊̏̄̏ ̨̍ȭ̠ ̂̔̅̆ ̘̐̏̈̎́̆̎̏Ȣ ˚́ ̑̉̒Ȣ υȢρ ̈ ̏̂̑́̇̆̎̏ȟ ̏̚ ̍́̌̏ ̂ ̃̉̊̓̉ ̃ ̨̝̑̆̈̔̌̓́̓Ȣ 

˿͍͔ͭͦͪͤͤΎ ͊ͫͯ͟͡ 

˚̠̉̇̎ ̝̐́̎̆̌ ˛̄ ̠̘̌̅́́ ̍́̌́ ̂ ̨̍̒̓̉̓̉ ̨̃̅̋̑̉̓̔ ̃̋̌́̅̋̔ New class ̈  ̙́̂̌̏̎̏̍ 
̙̠̏̄̏̌̏̆̎̎ ̋̌́̒̔Ȣ ˦̏̂ ̒̓̃̏̑̉̓̉ ̎̏̃̉̊ ̋̌́̒ȟ ̨̐̏̓̑̂̎̏ ̐̑̏̒̓̏ ̨̃̅̑̆̅́̄̔̃́̓̉ ̙́̂̌̏̎ ̨ 
̨̨̟̃̅̋̏̍̐̌̃́̓̉ ̎́̐̉̒́̎̆Ȣ ˠ ̨̙́̂̌̏̎ ̤ ̐ȭ̠̝̓ ̘́̒̓̉̎ȟ ̨̠̋ ̍̏̇̎́ ̨̟̈̍̎̃́̓̉. 

¶ ˞̨̨̗̗̠̐̆̉̋́̕ ̎́̅̋̌́̒̔ ̈ ̤́̅́ ̂́̈̏̃̉̊ ̋̌́̒ ̠̅̌ ̓̏̄̏ȟ ̠̋̉̊ ̃̉ ̟̤̒̓̃̏̑̓̆Ȣ ˔́ 
̘̠̈́̍̏̃̔̃́̎̎̍ ̓̔̓ ̃̋́̈́̎̏ Object ɀ ̎ ̨̝̙́̊̂̌ ̝̈́̄́̌̎̉̊ ̈ ̨̖̔̒ ̨̋̌́̒̃ Pharoȟ ̒́̍̆ 
̓̏̊ȟ ̏̚ ̨̐̏̓̑̂̆̎ ̎́̍ ̠̅̌ ̠̒̓̃̏̑̆̎̎ ̋̌́̒̔ ̨̘̝̌̉̌̎̉̋́Ȣ ˟́̋ ̂̔̅̆ ̎̆ ̈́̃̇̅̉ȡ ̘́̒̓̏ 
̃̉ ̐̏̓̑̆̂̔̃́̓̉̍̆̓̆ ̙̏̄̏̌̏̔̃́̓̉ ̋̌́̒̉ ̎́ ̨̂́̈ ̂ ̨̝̙̌ ̖̋̏̎̋̑̆̓̉̈̏̃́̎̉Ȣ 

¶ ˴̍ȭ̠ ̋̌́̒̔Ȣ ˑ ̨́̌ ̃̉ ̍́̌̉ ̂ ̃̋́̈́̓̉ ̨̍ȭ̠ ̋̌́̒̔ȡ ̨̨̝̈́̍̎̓ #MyClass ̎ ́ #Counter. 
˔̨̝̃̆̑̎̓ ̔̃́̄̔ ̎́ ̓̆ȟ ̏̚ ̨̍ȭ̠ ̋̌́̒̔ ̘̤̝̠̐̏̉̎́̓̒ ̈ ̩̃̆̌̉̋̏ ̂̔̋̃̉ȟ ́ ̐̆̑̆̅ ̨̍̆̎̆̍ 
̏̂̏̃ȭ̠̈̋̏̃̏ ̟̝̃̋́̈̔̓ ̈̎́̋ #Ȣ ˟́̋́ ̏̑̍́̕ ̈́̐̉̒̔ ̈̔̍̏̃̌̆̎́ ̓̉̍ȟ ̏̚ ̔ Pharo ̋ ̌́̒ 
̟̝̎́̈̉̃́̓ ̈́ ̟̅̏̐̏̍̏̄̏ ̒̉̍̃̏̌̔ȟ ̠̆̋̈̆̍̐̌̑́ ̋̌́̒̔ Symbolȟ ̨̝̔̎̋́̌̎̏̄̏ 
̘̠̈̎́̆̎̎ȟ ̈̏̂̑́̇̆̎̏̄̏ ̠̑̅̋̏̍Ȣ ˞̉̍̃̏̌̉ ̈́̃̇̅̉ ̘̟̝̠̐̏̉̎́̓̒ ̈̎́̋̏̍ #. 

¶ ˞̨̨̗̗̠̐̆̉̋́̕ ̨̖̈̍̎̎̉ ̠̆̋̈̆̍̐̌̑́Ȣ ˟ ̆̐̆̑ ̃́̍ ̨̐̏̓̑̂̎̏ ̈́̐̏̃̎̉̓̉ ̨̍̆̎́ 
̨̖̈̍̎̎̉ ̠̆̋̈̆̍̐̌̑́ ̋̌́̒̔ Counter ̐ ̨̠̒̌ ̨̒̌̃ instanceVariableNames:Ȣ ˚́̍ ̨̐̏̓̑̂̎̏ 
̨̝̓̌̋̉ ̏̅̎̔ ̨̈̍̎̎̔ȟ ̏̚ ̤̝̠̎́̈̉̃́̓̒ 'count'Ȣ ˚̆ ̝̈́̂̔̅̓̆ ́̐̏̒̓̑̏̉̕ ɉ̨̏̅̉̎́̑̎ 
̌́̐̋̉ɊȦ ˜̨̆̑̆̌̋ ̨̍̆̎ ̨̖̈̍̎̎̉ ̟̝̈́̅́̓ ̠̑̅̋̏̍ȟ ̠̆̋̈̆̍̐̌̑̏̍ ̋̌́̒̔ Stringȟ ̏̚ ̨̍̒-
̝̓̉̓ ̨̍̆̎́ȟ ̨̨̃̅̏̋̑̆̍̌̆̎ ̐̑̏̐̔̒̋̏̍Ȣ ˝̠̅̋̉ ̈́̃̇̅̉ ̠̟̝̏̂̑́̍̌̓ ́̐̏̒̓̑̏́̍̉̕Ȣ 
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¶ ˞̨̨̗̗̠̐̆̉̋́̕ ̨̖̈̍̎̎̉ ̋̌́̒̔Ȣ ˵ ̖ ̙̟̝̏̄̏̌̏̔̓ ̨̠̐̒̌ classVariablesNames:. ̝ ̙́̌̉̓̆ 
̓̔̓ ̨̐̏̑̏̇̎̊ ̠̑̅̏̋ ɉ̐́̑̔ ̨́̐̏̒̓̑̏̃̕Ɋȟ ̠̋ ̃̋́̈́̎̏ ̔ ̙ ̨́̂̌̏̎, ̏ ̨̝̒̋̌̋̉ ̎́̍ ̎̆ 
̨̨̐̏̓̑̂̎ ̨̨̈̍̎̎ ̋̌́̒̔Ȣ 

¶ ˞̨̨̗̗̠̐̆̉̋́̕ ̐́̋̆̓.́ ˏ ̏̎́ ̃̇̆ ̨̝̍̒̓̉̓ ̝̐̑́̃̉̌̎̆ ̘̠̈̎́̆̎̎ 'MyCounter ', ̠ ̋̆ ̍̉ 
̎̆ ̂̔̅̆̍̏ ̨̘̈́̐́̓̉Ȣ 

ˏ̉ ̍́̌̉ ̂ ̏̓̑̉̍́̓̉ ̓́̋̆ ̙̠̏̄̏̌̏̆̎̎ ̋̌́̒̔ȡ 

Object subclass: #Counter  
   instanceVariableNames: 'count'  
   classVariableNames: ''  
   package: 'MyCounter'  

 
˝̉̒Ȣ 5.2. ˞ ̓̃̏̑̆̎̏ ̋̌́̒ Counterȟ ̏̚ ̨̤̎́̒̌̅̔ Object ̨  ̤̍́ ̏̅̎̔ ̨̈̍̎̎̔ ̠̆̋̈̆̍̐̌̑́ count 

˟̆̐̆̑ ̍̉ ̤̍́̍̏ ̓̆̋̒̓ ̙̠̏̄̏̌̏̆̎̎ ̋̌́̒̔ CounterȢ ˦̏̂ ̘̃̉̈̎́̉̓̉ ̋̌́̒  ̔̎ ̨̙́̊ ̨̒̉̒̓̆̍ȟ 
̨̐̏̓̑̂̎̏ ̊̏̄̏ ̨̨̟̃̅̋̏̍̐̌̃́̓̉ ́ ̂̏ ̘̆̑̆̈ ̋̏̎̓̆̋̒̓̎̆ ̟̍̆̎ ̝̩̎̉̇̎̏ ̐́̎̆̌ ̨̋ ̟̏̍́̎̅̏ 
ȺAcceptȻȟ ́̂̏ ̨̨̗̤̟̋̏̍̂̎́ ̨̙̋̌́̃ [Cmd + S]. ɉ˞̘̠̋̏̑̏̆̎̎ ̨̃̅ ȺSaveȻȡ ̨̠̈̂̆̑̄́̎̎ ̏̄̏̌̏-
̙̠̆̎̎ ̋̌́̒̔ ̘̤̏̈̎́́ ̊̏̄̏ ̨̨̠̗̟̋̏̍̐̌Ɋ. ̃ ̨̠̒̌ ̙̠̈́̃̆̑̆̎̎ ̋ ̨̨̠̗̩̏̍̐̌ ̋̌́̒ ̏̅̑́̈̔ ̒̓́̎̆ 
̘̟́̒̓̉̎̏ ̒̉̒̓̆̍̉Ȣ 

˚́ ̑̉̒Ȣ υȢς ̐̏̋́̈́̎̏ȟ ̠̋ ̍́̃ ̂̉ ̠̃̉̄̌̅́̓̉ ˞̉ ̒̓̆̍̎̉̊ ̠̘̏̄̌̅́ ̨̠̐̒̌ ̨̨̠̗̩̋̏̍̐̌Ȣ 

ˏ̂̔̅̏̃́̎̉̊ ̔ Pharo ̨ ̎̒̓̑̔̍̆̎̓ ̨́̎́̌̈̔ ̨̠̋̏̒̓ ̋̏̅̔ ̝̠̈́̐̔̒̓̉̓̒ ̘́̃̓̏̍́̓̉̎̏ ̨ ̃̉̃̆̅̆ 
̨̝̋̌̋́ ̝̐̏̐̆̑̆̅̇̆̎ ̔̎̉̈̔ ̨̃̋̎́ ˛̄ ̠̘̌̅́́Ȣ ˜̏̋̉ ̏̚ ̎̆ ̠̓̔̑̂̔̊̓̆̒ ̐̑̏ ̖̎̉Ȣ ˜̘̑̉̉̎́ 
̩̖̝̩̎̏ ̠̐̏̃̉ ̃ ̓̏̍̔ȟ ̏̚ ̙̎́ ̋̌́̒ ̆̚ ̨̎̅̆ ̎̆ ̤̝̠̃̉̋̏̑̉̒̓̏̃̔̓̒Ȣ 

˙̉ ̈ ̃́̍̉ ̨̨̗̅̉̒̉̐̌̎̏̃́̎ ̑̏̈̑̏̂̎̉̋̉ȟ ̓̏̍̔ ̤̍́̍̏ ̅̏̅́̓̉ ̅̏ ̋̌́̒̔ Counter ̋ ̏̍̆̎̓́̑ȟ 
̏̚ ̠̟̤̐̏̒̎ ̊̏̄̏ ̘̠̐̑̉̈̎́̆̎̎Ȣ ˑ ̠̌ ̗̝̏̄̏ ̨̃̅̋̑̉̊̓̆ ̃̋̌́̅̋̔ Comment ̎ ̝̩̉̇̎̏ ̨̐́̎̆̌ 
˛̄ ̠̘̌̅́́ ̓́ ̨̗̝̋̌́̎̓ ̎́ ̨̘̐̆̑̆̍̉̋́ Toggle Edit/ View commentȢ ˟̆̐̆̑ ̃̉ ̍̏̇̆̓̆ 
̨̝̈́̍̒̓ ̒̓́̎̅́̑̓̎̏̄̏ ̓̆̋̒̓̔ ̃̃̆̒̓̉ȟ ̎́̐̑̉̋̌́̅ȟ ̓́̋̉̊ ̋̏̍̆̎̓́̑ȡ 

`Counter` is a simple concrete class which supports incrementing and  
        decrementing.  
Its API is  
-  `decrement` and `increment`  
-  `count`  
Its creation message is `startAt:`  
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ˑ̠̌ ̠̎́̐̉̒́̎̎ ̨̋̏̍̆̎̓́̑̃ ̃ ̟̝̉̋̏̑̉̒̓̏̃̔̓ ̨̑̏̈̍̓̋̔ Microdown, ̨ ̩̎̓̔̓̉̃̎̏ ̨̈̑̏̈̔̍̌̉̊ 
̨̅́̌̆̋̓ MarkdownȢ ˝̨̘̏̈̍̆̎̉̊ ̋̏̍̆̎̓́̑ ̄́̑̎̏ ̨̤̝̠̃̅̏̂̑́̇́̓̒ ̔ ̨̨̃̋̎ ̠̘̏̄̌̅́́Ȣ ˔̎̏̃̔ 
̨̝̈̂̆̑̆̇̓ ̨̈̑̏̂̌̆̎ ̃́̍̉ ̨̈̍̎̉ ̟̋̏̍́̎̅̏ ȺAcceptȻȟ ́̂̏ ̨̨̗̤̟̋̏̍̂̎́ [Cmd + S]. 

˚́ ̑̉̒Ȣ υȢσ ̈̏̂̑́̇̆̎̏ ̒̓̃̏̑̆̎̉̊ ̋̏̍̆̎̓́̑ ̅̏ ̋̌́̒̔ Counter. 

 
˝̉̒Ȣ 5.3. ː ́̑̎́ ̑̏̂̏̓́ȡ ̋̌́̒ Counter ̓ ̆̐̆̑ ̤̍́ ̋̏̍̆̎̓́̑Ȧ 

 

 
˝̉̒Ȣ 5.4. ˴ ̨̨̗̠̅̆̎̓̉̋́̕ ́̃̓̏̑́ ̨̈̍̎ 

ǁȅǣ ǮǤǯǤǩǪǟǣǟǶǟ. Pharo ǰǲȂǾǼǰȂǸȇǽǾ ǴǾǺȃǼǵǽȂȃȔ ǲȁȖ ǷǼȖǽǸ, ǷȀǾǱǻǵǽȖ ǲ ǱȖǱǻȖǾȂǵȆȖ ǺǻǰȁȖǲ. ǟȖǴ ȇǰȁ 

ǿǵȀȈǾǳǾ ǷǱǵȀȖǳǰǽǽȏ ǷȀǾǱǻǵǽǸȅ ǲǰǼǸ ǷǼȖǽ (ȃ ȂǵǺȁȂȖ ǼǵȂǾǴȃ, ǲ ǺǾǼǵǽȂǰȀȖ Ǻǻǰȁȃ ȇǸ ǲ 

ǾǳǾǻǾȈǵǽǽȖ Ǻǻǰȁȃ) ȁǸȁȂǵǼǰ ǿǾǿȀǾȁǸȂȌ ǽǰǷǲǰȂǸ ȁǵǱǵ. ǒǲǵǴȖȂȌ ȁǲǾȔ ȖǼˏȏ Ȃǰ ǿȀȖǷǲǸȉǵ 

ǻǰȂǸǽǺǾȎ ǱǵǷ ǿȀǾǿȃȁǺȖǲ, ȏǺ ȃ ǿȖǴǺǰǷȆȖ ǲ ȀȏǴǺȃ ǲǲǵǴǵǽǽȏ ǴȖǰǻǾǳȃ ȖǴǵǽȂǸȄȖǺǰȆȖȗ, ǷǾ-

ǱȀǰǶǵǽǾǼȃ ǽǰ ȀǸȁ. 5.3. ǔǾȁȂǰȂǽȌǾ ǷȀǾǱǸȂǸ Ȇǵ ǾǴǸǽ ȀǰǷ. ǗǱǵȀǵǶȖȂȌ ȖǼȖǴǶ ȁǸȁȂǵǼǸ, Ȗ ǿȖǴ 

ȇǰȁ ǽǰȁȂȃǿǽǸȅ ȁǵǰǽȁȖǲ ȀǾǷȀǾǱǺǸ ȃ Pharo ǷǱǵȀǵǶǵǽǸǹ ǺǾǴ ǰǲȂǾǼǰȂǸȇǽǾ ǿȖǴǿǸȁȃǲǰȂǸǼǵȂȌȁȏ 

ǲǲǵǴǵǽǸǼ ȖǼǵǽǵǼ. 

5.3. ˤ͙ͤ͊͘;͔ͤͤΎ ͍ͨͪͦͭͦͦ͟͜͡ ͜ ͔͍ͣͭͦ͒͜ 

ˠ ̗̝̏̍̔ ̨̐́̑́̄̑́̕ ̃̉ ̘̠̎́̃̉̓̆̒ ̅̏̅́̃́̓̉ ̈́ ̟̅̏̐̏̍̏̄̏ ˛̠̘̄̌̅́́ ̐̑̏̓̏̋̏̌̉ ̊ ̍̆̓̏̅̉Ȣ 

˙̉ ̘̃̉̈̎́̉̌̉ ̋̌́̒ Counter ̈  ̨̤̟̏̅̎ ̨̟̈̍̎̎̏ ̠̆̋̈̆̍̐̌̑́ȟ ̠̋́ ̤̝̠̎́̈̉̃́̓̒ count ̨  ̐̑̉-
̘̈̎́̆̎́ ̠̅̌ ̨̠̈̂̆̑̄́̎̎ ̖̑́̔̎̋Ȣ́ ˙̉ ̖̘̏̆̍̏ ̨̝̙̈̂̌̔̃́̓̉ȟ ̙̈̍̆̎̔̃́̓̉ ̓́ ̅̆̍̏̎̒̓̑̔̃́-
̓̉ ̩̩ ̘̐̏̓̏̎̆ ̘̠̈̎́̆̎̎Ȣ ˍ̌̆ ̔ Pharo ̍ ̉ ̨̐̏̃̉̎̎ ̐́̍ȭ̠̓́̓̉ ̓̑̉ ̨̘̑̆. 

1. ˠ̒̆ ̤ ̏̂ȭ̤̋̓́̍̉Ȣ 

2. ˔̨̨̍̎̎ ̠̆̋̈̆̍̐̌̑́ ̤ ̨̗̌̋̏̍ ̐̑̉̃́̓̎̉̍̉ ̠̅̌ ̏̂ȭ̤̋̓́Ȣ 
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3. ˰̅̉̎̉̊ ̨̒̐̏̒̂ ̨̤̠̃̈́̍̏̅̓̉ ̈ ̏̂ȭ̤̋̓̏̍ ɀ ̎ ́̅̒̉̌́̓̉ ̊̏̍̔ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

˞́̍̆ ̓̏̍̔ ̎̆ ̨̒ ̤̎̔ ̨̙̎̏̄̏ ̨̖̍̆́̎̈̍̔ ̅̏̒̓̔̐̔ ̨̈̈̏̃̎ ̅̏ ̨̩̈̍̎̎̏ ̠̆̋̈̆̍̐̌̑́ ̙̎́̏̄̏ ̨̌-
̘̝̉̌̎̉̋́ȟ ̠̋ ̘̆̑̆̈ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ ̏̂ǫ̤̃̄̋̓̏̃Ȣ ˚́̍ ̨̐̏̓̑̂̎̏ ̏̄̏̌̏̒̉̓̉ ̍̆̓̏̅ȟ 
̠̋̉̊ ̐̏̃̆̑̓́̓̉̍̆ ̘̠̈̎́̆̎̎ ̨̩̈̍̎̎̏ ̠̆̋̈̆̍̐̌̑́Ȣ ˟̨́̋ ̍̆̓̏̅̉ ̟̝̎́̈̉̃́̓ ̍̆̓̏̅́̍̉ 
̘̠̉̓́̎̎ ́ ̂̏ ̒̆̌̆̋̓̏̑́̍̉ ɉ̨̝̟́̎̄̌̊̒̋̏ ɀ getter)Ȣ ˛̓̇̆ȟ ̅́̃́̊̓̆ ̘̃̉̈̎́̉̍̏ ̍̆̓̏̅ 
̅̏̒̓̔̐̔ ̅̏ ̨̩̈̍̎̎̏ ̠̆̋̈̆̍̐̌̑́ count. 

˔̘́̈̃̉́̊ ̍̆̓̏̅ ̨̟̝̐̏̍́̓̚ ̔ ̐̑̏̓̏̋̏̌Ȣ ˜̑̏̓̏̋̏̌̉ ̃ ̨̋̌́̒ ɀ ̐ ̑̏̒̓̏ ̄̑̔̐̉ ̨̍̆̓̏̅̃Ȣ ˏ̏̎̉ 
̎̆ ̟̝̍́̓ ̘̒̉̎̓́̋̒̉̎̏̄̏ ̘̠̈̎́̆̎̎ ̔ Pharoȟ ́̌̆ ̟̝̎́̅́̓ ̘̘̉̓́́̍ ̙̃́̏̄̏ ̋̌́̒̔ ̃́̇̌̉̃̔ 
̨̎ ̨̗̟̏̑̍́̕Ȣ ˢ̘̏́ ̐̑̏̓̏̋̏̌̉ ̍̏̇̎́ ̎́̈̉̃́̓̉ ̨̝̅̏̃̌̎̏ȟ ̐̑̏̓̆ ̑̏̈̑̏̂̎̉̋̉ ̔ Pharo 
̟̝̠̅̏̓̑̉̍̔̓̒ ̖̐̆̃̎̉ ̅̏̍̏̃̌̆̎̏̒̓̆̊ ̏̅̏̚ ̠̎́̊̍̆̎̔̃́̎̎ ̨̐̑̏̓̏̋̏̌̃Ȣ ˬ̋̏̚ ̃̉ 
̘̤̃̉̈̎́́̓̆ ̍̆̓̏̅ ̨ ̎̆ ̨̃̐̆̃̎̆̎ȟ ̅̏ ̠̋̏̄̏ ̐̑̏̓̏̋̏̌̔ ̊̏̄̏ ̘̈́̉̒̌̉̓̉ȟ ̠̝̐̆̑̆̄̌̎̓̆ 
̘̒̐̏́̓̋̔ ̠̎́̃̎̉̊ ̋̏̅ȟ ̘̉ ̎̆ ̝̠̈̎́̊̅̆̓̒ ̨̐̏̓̑̂̎̉̊ ̐̑̏̓̏̋̏̌ ̒̆̑̆̅ ̔̇̆ ̙̖̏̄̏̌̏̆̎̉Ȣ 

 

 
˝̉̒Ȣ 5.5. ̋ ̆̅́̋̓̏̑ ̋̏̅̔ ̄̏̓̏̃̉̊ ̅̏ ̘̠̃̉̈̎́̆̎̎ ̍̆̓̏̅̔ 

 

 
˝̉̒Ȣ 5.6. ̇ ̆̓̏̅ count ̃ ̘̉̈̎́̆̎̏ ̃ ̨̐̑̏̓̏̋̏̌ accessing 
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5.4. ˿͍͔ͭͦͪͤͤΎ ͔ͣͭͦ͒ͯ 

˟̆̐̆̑ ̅́̃́̊̓̆ ̒̓̃̏̑̉̍̏ ̍̆̓̏̅ ̅ ̠̌ ̘̠̉̓́̎̎ ̨̩̈̍̎̎̏ ̠̆̋̈̆̍̐̌̑́ countȢ ˜̨̘̏̎̍̏ ̈ ̃̉-
̂̏̑̔ ̋̌́̒̔ Counter ̃  ˛̨̠̘̄̌̅́ ̓́ ̠̐̆̑̆̋̏̎́̊̍̏̒ȟ ̏̚ ̍̉ ̤̑̆̅́̄̔̍̏ ̒̓̏̑̏̎̔ ̆ ̠̋̈̆̍̐̌̑́ 
̋̌́̒̔ ɉ̓̏̂̓̏ ̘̤̃̉̈̎́́̍̏ ̍̆̓̏̅̉ ̠̅̌ ̨̠̆̋̈̆̍̐̌̑̃ ̙̎́̏̄̏ ̋̌́̒̔Ɋȡ ̨̐̏̒̆̑̆̅̉̎ ̨̃̋̎́ 
˛̠̘̄̌̅́́ ̙̑̏̈̓́̏̃́̎̏ ̘̐̆̑̆̍̉̋́ Inst . side/ Class sideȟ ̘̟̐̏̈̎́̆̎̏ ̤̍́ ̙̠̈́̌̉́̓̉̒ 
̨̌̃́ ̘́̒̓̉̎́Ȣ ˑ̨́̌ ̨̝̏̂̆̑̓ ̃̋̌́̅̋̔ Inst . side method  ̓ ́ ̘̃̉̈̎́̉̍̏ ̍̆̓̏̅Ȣ 

˚́ ̑̉̒Ȣ υȢυ ̐̏̋́̈́̎̏ ̑̆̅́̋̓̏̑ ̋̏̅̔ȟ ̄̏̓̏̃̉̊ ̅̏ ̘̠̃̉̈̎́̆̎̎ ̍̆̓̏̅̔Ȣ ˏ̨̎ ̨̝̍̒̓̉̓ ̙́̂̌̏̎ 
̙̠̏̄̏̌̏̆̎̎ ̍̆̓̏̅̔Ȣ ˚́̍ ̨̐̏̓̑̂̎̏ ̨̈́̍̎̉̓̉ ̊ ̏̄̏ ̨̒̐̑́̃̇̎̍ ̙̠̏̄̏̌̏̆̎̎̍Ȣ ˦̏̂ ̐̏̈̎́-
̘̉̓̉ ̝̃̆̒ ̓̆̋̒̓ ̙́̂̌̏̎̔ȟ ̨̨̘̅̃ ̨̗̝̋̌́̎̓ ̐̆̑̆̅ ̊̏̄̏ ̘̐̏́̓̋̏̍ ́̂̏ ̨̠̐̒̌ ̨̘̠̈́̋̎̆̎̎Ȣ ɉ˟́̋ 
̍̏̇̎́ ̘̐̏̈̎́́̓̉ ̝̃̆̒ ̓̆̋̒̓ ̔ ̝̂̔̅-̠̋̏̍̔ ̨̨̃̋̎Ɋ. ̃ ̨̘̝̏̎̓ ̎́̂̉̑́̓̉ ̓̆̋̒̓ȟ ̨ ̨̠̃̉̅̌̆̎̎ 
̘́̃̓̏̍́̓̉̎̏ ̨̝̠̈́̍̎̉̓̒ ̎́ ̃̃̆̅̆̎̆Ȣ 

˚́̅̑̔̋̔̊̓̆ ̓́̋̆ ̘̠̃̉̈̎́̆̎̎ ̍̆̓̏̅̔ȡ 

count  
   ^ count  

ˏ̏̎̏ ̘̤̃̉̈̎́́ ̍̆̓̏̅ countȟ ̏̚ ̎̆ ̤̐̑̉̊̍́ ̨́̑̄̔̍̆̎̓̃ ̨  ̤̐̏̃̆̑̓́ ̘̠̈̎́̆̎̎ ̨̩̈̍̎̎̏ 
̠̆̋̈̆̍̐̌̑́ count. ˦ ̏̂ ̨̨̟̃̅̋̏̍̐̌̃́̓̉ ̍̆̓̏̅ȟ ̨̝̃̉̂̆̑̓ ȺAcceptȻ ̈  ̋̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎Ȣ 
˙̆̓̏̅ ̂̔̅̆ ̘́̃̓̏̍́̓̉̎̏ ̨̃̅̎̆̒̆̎̏ ̅̏ ̐̑̏̓̏̋̏̌̔ accessing. 

˚́ ̑̉̒Ȣ υȢφ ̈̏̂̑́̇̆̎̏ ˛̠̘̄̌̅́́ ̨̠̐̒̌ ̘̠̃̉̈̎́̆̎̎ ̍̆̓̏̅̔Ȣ 

˟̆̐̆̑ ̃̉ ̍̏̇̆̓̆ ̃̉̐̑̏̂̔̃́̓̉ ̎̏̃̉̊ ̍̆̓̏̅ȟ ̐̑̏̒̓̏ ̎́̅̑̔̋̔̊̓̆ ̃ ˝̘̏̂̏̏̍̔ ̨̨̃̋̎ ̓́ 
̃̉̋̏̎́̊̓̆ ̃̉̑́̈ȡ 

Counter  new count  
>>> nil  

ˣ̆̊ ̃̉̑́̈ ̘̒̐̏́̓̋̔ ̝̒̓̃̏̑̉̓ ̎̏̃̉̊ ̠̆̋̈̆̍̐̌̑ ̋̌́̒̔ Counterȟ ́ ̨̓̏̅ ̨̙̎́̅̌̆ ̊̏̍̔ ̨̐̏̃-
̠̅̏̍̌̆̎̎ ȺcountȻȟ ̠ ̋̆ ̐̏̃̆̑̎̆ ̘̐̏̓̏̎̆ ̘̠̈̎́̆̎̎ ̨̘̝̌̉̌̎̉̋́Ȣ ˏ̏̎̏ ̤̍́ ̐̏̃̆̑̎̔̓̉ nil ɀ 
̘̠̈̎́̆̎̎ ̈́ ̘̠̈́̍̏̃̔̃́̎̎̍ ̨̨̨̨̗̩̎̆̎́̌̈̏̃́̎̏ ̨̩̈̍̎̎̏ ̠̆̋̈̆̍̐̌̑́Ȣ ˜̨̨̙̈̎̆ ̍̉ ̟̒̓̃̏̑-
̃́̓̉̍̆̍̏ ̠̆̋̈̆̍̐̌̑̉ ̈ ̨̙̑̏̈̔̍̎̉̍ ̘̐̏́̓̋̏̃̉̍ ̘̠̈̎́̆̎̎̍Ȣ 

5.5. ˨͍ͦ͒͊͊ͤͤΎ ͔ͣͭͦ͒ͯ ͙͊ͨͫͯ͘ ͤ͊͘;͔ͤͤΎ 

ˑ̠̏̐̏̃̎̆̎̎̍ ̅̏ ̍̆̓̏̅̔ ̘̠̉̓́̎̎ ̤ ̍̆̓̏̅ ̈́̐̉̒̔ ́ ̂̏ ̨̍̏̅̉̋́̓̏̑̕ (setter ́ ̨̝̟̎̄̌̊̒̋̏ɊȢ 
˖̏̄̏ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̠̅̌ ̓̏̄̏ȟ ̏̂̚ ̨̈̈̏̃̎ ̏̂ȭ̤̋̓́ ̨̈̍̎̉̓̉ ̘̠̈̎́̆̎̎ ̊̏̄̏ ̨̩̈̍̎̎̏Ȣ 
˚́̐̑̉̋̌́̅ȟ ̃̉̑́̈ ȺCounter new count: 7Ȼ ̘̒̐̏́̓̋̔ ̝̒̓̃̏̑̉̓ ̎̏̃̉̊ ̠̆̋̈̆̍̐̌̑ ̋̌́̒̔ 
Counterȟ ́ ̨̓̏̅ ̝̈̑̏̂̉̓ ̨̒ ̍̊ ̏̄̏ ̘̠̈̎́̆̎̎ ̍̈ ́ ̟̅̏̐̏̍̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎ Ⱥcount: 7ȻȢ 
˞̆̌̆̋̓̏̑̉ ̓ ́ ̨̍̏̅̉̋́̓̏̑̉̕ ̑́̈̏̍ ̟̝̎́̈̉̃́̓ ̍̆̓̏̅́̍̉ ̅̏̒̓̔̐̔ (accessors). 

˜̑̉̋̌́̅ ̠̃̉̋̏̑̉̒̓́̎̎ ̨̍̏̅̉̋́̓̏̑́̕ ̎́ ̨̗̐̑́̋̓̉ȡ 

| c |  
c := Counter new count: 7.  
c count  
>>> 7  

˙̆̓̏̅ ̈́̐̉̒̔ ̐̏̋̉ ̏̚ ̎̆ ̨̤̒̎̔ȟ ̓̏̍̔ ̠̋ ̃̐̑́̃ ̔̒ ̨̝̓̃̏̑̓ ̊̏̄̏Ȣ ˙̆̓̏̅ count: ̍ ̤́ 
̐̑̉̊̍́̓̉ ̏̅̉̎ ́̑̄̔̍̆̎̓ȟ ̘̉̒̌̏ȟ ̨ ̈́̐̉̒̔̃́̓̉ ̊̏̄̏ ̔ ̨̈̍̎̎̔ ̠̆̋̈̆̍̐̌̑́Ȣ ˙̆̓̏̅ ̍̏̇̎́ 
̃̉̐̑̏̂̔̃́̓̉ ̃ ˜̨̨̘̗̒̏̎̉ȟ ̙̃̉̋̏̎́̃̉ ̎́̃̆̅̆̎̉̊ ̃̉̆̚ ̐̑̉̋̌́̅Ȣ 
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˜̨̅̋́̈̋́ȡ ̨̍̏̅̉̋́̓̏̑̕ ̍̏̇̆ ̍́̓̉ ̓́̋̉̊ ̠̃̉̄̌̅ȡ 

count : anIntege r  
   count  := anInteger  

˜̨̠̒̌ ̨̨̠̗̩̋̏̍̐̌ ̨̍̏̅̉̋́̓̏̑̕ ̓́̋̏̇ ̍́̃ ̂̉ ̐̏̓̑́̐̉̓̉ ̅̏ ̐̑̏̓̏̋̏̌̔ accessing. 

5.6. ˤ͙ͤ͊͘;͔ͤͤΎ ͊ͫͯ͟͡ ͔͍ͭͫͭ͜ 

ˠ ̨̙̎́ ̨̅̎ ̠̎́̐̉̒́̎̎ ̨̓̆̒̓̃ ̐̆̑̆̒̓́̌̏ ̂̔̓̉ ̎̆̏̂̏̃ȭ̠̈̋̏̃̉̍ ̠̠̈́̎̓̓̍Ȣ ˏ̉ ̍̏̇̆̓̆ 
̐̉̒́̓̉ ̩̖ ̐̆̑̆̅ ̠̒̓̃̏̑̆̎̎̍ ̋̏̅̔ ̘̉ ̨̠̐̒̌ȟ ́̌̆ ̐̉̒́̓̉ ̓̑̆̂́ ̏̂̏̃ȭ̠̈̋̏̃̏Ȣ ˗̨̗̠̏̌̆̋ 
̅̏̂̑̆ ̖̐̑̏̅̔̍́̎̉ ̨̓̆̒̓̃ ̨̐̅̓̑̉̍̔̃́̓̉̍̆ ̑̏̈̃̉̓̏̋ ̙̃́̏̄̏ ̈́̒̓̏̒̔̎̋̔ ̨ ̅́̃́̓̉̍̆ 
̨̝̃̐̆̃̎̆̎̒̓ȟ ̏̚ ̙̃́́ ̐̑̏̄̑́̍́ ̝̑̏̂̉̓ ̒́̍̆ ̓̆ȟ ̘̏̄̏ ̃̉ ̨̃̅ ̩̎̆ ̨̘̤̏̋̔̓̆Ȣ ˚̠́̐̉̒́̎̎ 
̨̓̆̒̓̃ ̤ ̖̙̟̏̑̏̏ ̨̨̗̤̟̎̃̆̒̓̉Ȣ ˛̅̉̎ ̑́̈ ̎́̐̉̒́̎̉̊ ̋̏̅ ̨̓̆̒̓̃ ̤̝̠̃̉̋̏̎̔̓̒ ̨̠̘̓̉̒ ̨̑́̈̃Ȣ 
˚́̐̑̉̋̌́̅ȟ ̠̋̏̚ ̍̉ ̐̆̑̆̓̃̏̑̉̍̏ ̎́ ̓̆̒̓ ̎́̃̆̅̆̎̉̊ ̨̙̑́̎̆ ̐̑̉̋̌́̅ȟ ̓̏ ̈̍̏̇̆̍̏ 
̘́̃̓̏̍́̓̉̎̏ ̨̐̆̑̆̃̑̉̓̉ȟ ̘̉ ̗̟̤̐̑́ ̎̏̃̉̊ ̨̍̏̅̉̋́̓̏̑̕ ̓́̋ȟ ̠̋ ̓̑̆̂́Ȣ 

˙̨̝̏̅̔̌̎ ̓̆̒̓̉ ̙̝̐̉̔̓ ̔ ̨̠̃̉̄̌̅ ̨̍̆̓̏̅̃ ̏̋̑̆̍̏̄̏ ̋̌́̒̔ȟ ̔̒̐́̅̋̏̃́̎̏̄̏ ̨̃̅ TestCase. 
˟̏̍̔ ̍̉ ̘̃̉̈̎́̉̍̏ ̋̌́̒ CounterTest ̓ ́̋ȡ 

TestCase subclass: CounterTest  
   instanceVariableNames: ''  
   classVariableNames: ''  
   package: 'MyCounter'  

˟̨̗̑́̅̉̊̎̏ ̨̍ȭ̠ ̋̌́̒̔ ̨̓̆̒̓̃ ̤̝̠̒̋̌́̅́̓̒ ̈ ̨̨̍̆̎ ̓̆̒̓̏̃́̎̏̄̏ ̋̌́̒̔ ̨ ̨̒̔̋̒́̕ Test: 
Counter + Test ̅ ̤́ CounterTest. 

˟̆̐̆̑ ̍̏̇̆̍̏ ̎́̐̉̒́̓̉ ̨̒̃̊ ̙̐̆̑̉̊ ̓̆̒̓ ̠̋ ̍̆̓̏̅ ̗̝̏̄̏ ̋̌́̒̔Ȣ ˴̍̆̎́ ̖̓̆̒̓̏̃̉ ̨̍̆̓̏̅̃ 
̟̝̍́̓ ̑ ̏̈̐̏ ̘̠̉̎́̓̉̒ ̈ ȺtestȻȟ ̏̂̚ ̒̉̒̓̆̍́ ̝̐̑́̃̉̌̎̏ ̨̑̏̈̐̈̎́̌́ ̩̖ ̨ ̨̎́̅̌̉̌́ 
̨̗̝̒̐̆́̌̎̉̍̉ ̠̍̏̇̌̉̃̏̒̓̍̉ȡ ̨̓̆̒̓̏̃ ̍̆̓̏̅̉ ̍̏̇̎́ ̘́̃̓̏̍́̓̉̎̏ ̃̉̋̏̎́̓̉ ̈́ 
̟̅̏̐̏̍̏̄̏ ̨̗̝̒̐̆́̌̎̏̄̏ ̨̎̒̓̑̔̍̆̎̓ ́ɀ Test RunnerȠ ˛̠̘̄̌̅́ ̙̤̑̏̈̓́̏̃̔ ̐̆̑̆̅ ̨̍̆̎̆̍ 
̓̆̒̓̏̃̏̄̏ ̍̆̓̏̅̔ ̋̑̔̄̌̔ ̨̐̋̓̏̄̑́̍̔ȟ ̠̋́ ̈̅́̓̎ ́̈ ̨̟̍̎̃́̓̉ ̨̋̏̌̑ȟ ́ ̗̠̋̌́́̎̎ ̎́ ̨̎̊ 
̤̈́̐̔̒̋́ ̍̆̓̏̅ ̎́ ̠̃̉̋̏̎́̎̎Ȣ 

 
˝̉̒Ȣ 5.7. ̃ ̙̆̑̉̊ ̓̆̒̓ ̘̃̉̈̎́̆̎̏ ̨ ̃̉̋̏̎́̎̏ 

ˏ̘̉̈̎́̉̍̏ ̍̆̓̏̅ ̠̅̌ ̙̎́̏̄̏ ̝̍̏̅̔̌̎̏̄̏ ̓̆̒̓̔Ȣ ˚́̊̐̆̑ ̙̆ ̃ ̨̎ ̟̤̒̓̃̏̑ ̠̆̋̈̆̍̐̌̑ 
̋̌́̒̔ Counterȟ ̤̈́̅́ ̊̏̄̏ ̘̠̈̎́̆̎̎ȟ ́ ̨̓̏̅ ̨̠̤̐̆̑̆̃̑ ̘̉ ̨̝̍̒̓̉̓ ̨̃̎ ̈́̅́̎̆ ̘̠̈̎́̆̎̎Ȣ 
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˜̨̠̏̃̅̏̍̌̆̎̎ Ⱥassert:equals:Ȼ ̨̈̑̏̈̔̍̌̆ ̨̃̒̍ ̎́́̅̋́̍̚ TestCaseȢ ˏ̏̎̏ ̨̠̤̐̆̑̆̃̑ 
̨̨̝̒̓̉̎̎̒̓ ̠̓̃̆̑̅̇̆̎̎ ̐̑̏ ̓̆ȟ ̏̚ ̅̃́ ̏̂ȭ̤̋̓̉ ̨̨̑̃̎ ̨̍̇ ̟̒̏̂̏Ȣ ˬ̋̏̚ ̗̆ ̎̆ ̓́̋ȟ ̓̏ ̓̆̒̓ 
̙̝̠̈́̃̆̑̉̓̒ ̘̟̎̆̃̅́̆Ȣ 

CounterTest  >> testCountIsSetAndRead  
| c |  
c := Counter new.  
c count: 7.  
self assert: c count equals: 7  

˚́ ̑̉̒Ȣ υȢχ ̐̏̋́̈́̎̏ ̘̠̃̉̈̎́̆̎̎ ̍̆̓̏̅̔ testCountIsSetAndRead ̃  ̨̋̌́̒ CounterTest. 

˚̤́̄́̅́̍̏ ̨̅̏̍̏̃̌̆̎̏̒̓ ̏̅̏̚ ̘̝̐̏̈̎́̆̎ ̨̍̆̓̏̅̃Ȣ Pharo-̑̏̈̑̏̂̎̉̋̉ ̘́̒̓̏ ̃̉̋̏̑̉̒̓̏-
̟̝̃̔̓ ̈́̐̉̒ ȺClassName >> methodNameȻȟ ̏̂̚ ̃̋́̈́̓̉ ̋̌́̒ȟ ̅̏ ̠̋̏̄̏ ̝̎́̌̆̇̉̓ ̍̆̓̏̅Ȣ 
˚́̐̑̉̋̌́̅ȟ ̨̙̑́̎̆ ̍̉ ̘̃̉̈̎́̉̌̉ ̍̆̓̏̅ count ̔  ̨̋̌́̒ CounterȢ ˜̠̏̒̉̌́̎̎ ̎́ ̝̎̏̄̏ ̍́-
̓̉̍̆ ̠̃̉̄̌̅ ȺCounter >> countȻȢ ˜́̍ȭ̠̓́̊̓̆ȟ ̏̚ ̓́̋̉̊ ̈́̐̉̒ ̎̆ ̤ ̘ ̟́̒̓̉̎̏ ̒̉̎̓́̋̒̉̒̔ 
PharoȢ ˜̑̏̒̓̏ ̍̉ ̠̅̏̍̏̃̉̌̉̒ ̓́̋ ̈́̐̉̒̔̃́̓̉ ̓̆ȟ ̏̚ Ⱥ̍̆̓̏̅ ̠̆̋̈̆̍̐̌̑́ count ̎ ̝́̌̆̇̉̓ 
̅̏ ̋̌́̒̔ CounterȻȢ 

˚̨́̅́̌ ̂̔̅̆̍̏ ̈́̐̉̒̔̃́̓̉ ̨̍̆̎́ ̨̍̆̓̏̅̃ ̔ ̨̓́̋̊ ̨̏̑̍̕ ̏̑́̈̔̚ȟ ̋̏̌̉ ̈̄́̅̔̃́̓̉̍̆̍̏ ̩̖ ̔ 
̨̗̊ ̨̋̎̉̈Ȣ ˔̨̑̏̈̔̍̌̏ȟ ̏̚ ̃́̍ ̎̆ ̨̐̏̓̑̂̎̏ ̅̑̔̋̔̃́̓̉ ̨̍ȭ̠ ̋̌́̒̔ ̘̉ ̈̎́̋ Ⱥ>>Ȼȟ ̋̏̌̉ ̃̉ 
̃̃̏̅̉̓̉̍̆̓̆ ̓̆̋̒̓ ̍̆̓̏̅̔ ̃ ̨̑̆̅́̋̓̏̑ ̋̏̅̔Ȣ ˚̨̝́̓̏̍̒̓ ̠̐̆̑̆̋̏̎́̊̓̆̒ȟ ̏̚ ̎́ ̨̐́̎̆̌ 
̨̋̌́̒̃ ˛̠̘̄̌̅́́ ̃̉̂̑́̎̏ ̎́̌̆̇̎̉̊ ̋̌́̒Ȣ 

˦̏̂ ̈́̐̔̒̓̉̓̉ ̓̆̒̓̏̃̉̊ ̍̆̓̏̅ ̎́ ̠̃̉̋̏̎́̎̎ ̓́ ̠̐̆̑̆̋̏̎́̓̉̒ȟ ̏̚ ̓̆̒̓ ̙̤̝̠̈́̃̆̑̔̓̒ 
̨̖̔̒̐̏̍ȟ ̨̗̝̋̌́̎̓ ̎́ ̨̨̗̋̏̎ ̨̘̌̃̏̑̔ ̨̃̅ ̨̨̍̆̎ ̍̆̓̏̅̔ ɉ̅̉̃Ȣ ̑̉̒Ȣ υȢχɊ ́̂̏ ̃̉̋̏̑̉̒̓́̊̓̆ 
Test Runner ̘ ̆̑̆̈ ̟̍̆̎ World > Browse. 

ˏ̉ ̏̊̎̏̚ ̏̓̑̉̍́̌̉ ̙̐̆̑̉̊ ̈̆̌̆̎̉̊ ̓̆̒̓ ̨ ̅̏̂̑̔ ̎ ́̄̏̅̔ ̈̂̆̑̆̄̓̉ ̩̒̃̏ ̗̟̠̎́̐̑́̃́̎̎Ȣ 

5.7. ˭͔͎͋ͪ͊ͤͤ͜Ύ ͦ͒ͯ͟ ͍ git-͔͙ͪͨͦͭͦͪ͘͜͝ ͘ ͊ ͎͒ͦͨͦͣͦͦΌ Iceberg 

˔̑̏̂̌̆̎̆ ̍̏̇̎́ ̨̈̂̆̑̄́̓̉ ̃ ̨̨̨̍̅̇ PharoȢ ˣ̆ ̖̙̏̑̏̉̊ ̨̒̐̏̒̂ȟ ̐̑̏̓̆ ̎̆ ̨̝̅̆́̌̎̉̊Ȣ ˏ̨̎ ̎̆ 
̨̖̝̐̅̏̅̉̓ ̠̅̌ ̠̎́̌́̄̏̅̇̆̎̎ ̨̨̗̒̐̃̐̑́ ̈ ̨̙̎̉̍̉ ̑̏̈̑̏̂̎̉̋́̍̉ ̓ ́̅ ̠̌ ̙̠̐̏̉̑̆̎̎ ̋̏̅̔Ȣ 
ˎ́̄́̓̏ ̘̖̒̔́̒̎̉ ̨̑̏̈̑̏̂̎̉̋̃ ̐̑̏̄̑́̍̎̏̄̏ ̘̠̈́̂̆̈̐̆̆̎̎ ̨̤̟̝̃̈́̍̏̅̓ ̘̆̑̆̈ Git, ̃ ̨̅̋̑̉-
̓̔ ̨̑̏̈̐̏̅̌̆̎ ̔̒ ̉̒̓̆̍ ̔̋ ̠̆̑̔̃́̎̎ ̨̠̃̆̑̒̍̉ ̨́̊̌̃̕Ȣ ˔̨̂̔̅̏̃́̎ ̨̈ ̠̈́̒̓̏̒̔̃́̎̎̍ Git ̒ ̆̑-
̨̃̒̉ȟ ̨̓́̋ ̠̋ GitHubȟ ̟̝̎́̅́̓ ̑̏̈̑̏̂̎̉̋́̍ ̨̐̑̏̒̓̑ ̠̅̌ ̨̝̒̐̌̎̏̄̏ ̠̃̉̋̏̎́̎̎ ̤̐̑̏̋ ̨̓̃ ̈ 
̨̃̅̋̑̉̓̉̍ ̨̖̃̉̅̎̉̍ ̋̏̅̏̍ ̓ ̖́̋̉ȟ ̎́̐̑̉̋̌́̅ȟ ̠̋ Pharo. 

Pharo ̃ ̨̤̤̈́̍̏̅ ̈ Git ̈ ́ ̟̅̏̐̏̍̏̄̏ ̏̋̑̆̍̏̄̏ ̨̎̒̓̑̔̍̆̎̓ ́ɀ Iceberg. x ̆̊ ̐́̑́̄̑́̕ ̐̑̏-
̤̅̆̍̏̎̒̓̑̔ ̃́̍ȟ ̠̋ ̒̓̃̏̑̉̓̉ ̝̌̏̋́̌̎̉̊ ̨̑̆̐̏̈̉̓̏̑̊ ̠̅̌ ̐̑̏̄̑́̍̎̏̄̏ ̋̏̅̔ȟ ̈́̎̏̒̉̓̉ ̃ 
̝̎̏̄̏ ̨̈̍̎̉ ̓́ ̐̆̑̆̎̏̒̉̓̉ ̩̖ ̅̏ ̨̃̅̅́̌̆̎̏̄̏ ̨̟̑̆̐̏̈̉̓̏̑ȟ ̙̑̏̈̓́̏̃́̎̏̄̏ȟ ̎́̐̑̉̋̌́̅ȟ 
̎́ GitHub. 

 
˝̉̒Ȣ 5.8. ̨ ̠̘̄̌̅́ ̨̩̑̆̐̏̈̉̓̏̑̃ ̨̎̒̓̑̔̍̆̎̓ ́Iceberg, ̃ ̨̅̋̑̉̓̉̊ ̎́ ̨̒̃̇̏̍̔ ̨̏̂̑́̈ Pharo ̐ ̤̏̋́̈̔ 
̤̐̑̏̋̓̉ȟ ̠̅̌ ̠̖̋̉ ̎̆ ̈̎́̊̅̆̎̏ ̨̝̌̏̋́̌̎ ̖̒̏̃̉́̚Ȣ ˵̖ ̓̑̆̂  ́̂ ̔̅̆ ̒̓̃̏̑̉̓̉ȟ ̠̋̏̚ ̃̉ ̖̘̈́̏̆̓̆ 

̨̈̍̎̉̓̉ ̨̟̃̆̑̒ ̒́̍̏̄̏ 0ÈÁÒÏȟ ́̌̆ ̗̆ ̎̆ ̈́̑́̈ 
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ˤ͙͚͔͒ͪͭ͜͟ Iceberg 

ˏ̨̅̋̑̉̊̓̆ Iceberg ̘ ̆̑̆̈ ̟̍̆̎ World > Sources ́ ̂̏ ̨̨̗̤̟̋̏̍̂̎́ ̨̙̋̌́̃ [Cmd + O,I].  

ˏ̉ ̍́̌̉ ̂ ̘̐̏̂́̉̓̉ ̝̏̒̚ ̖̒̏̇̆ ̎́ ̈̏̂̑́̇̆̎̆ ̎́ ̑̉̒Ȣ υȢψ ɀ ̄ ̏̌̏̃̎̆ ̨̃̋̎̏ IcebergȢ ˏ̏̎̏ 
̨̝̍̒̓̉̓ ̤̐̑̏̋ ̓ Pharo ̓ ́ ̨̠̅̆̋ ̨̨̙̎ȟ ̨̏̓̑̉̍́̎ ̑́̈̏̍ ̈ ̏̂̑́̈̏̍ȟ ̓́ ̨̠̤̐̏̃̅̏̍̌ ̠̑̅̋̏̍ 
ȺLocal repository missingȻȟ ̏̚ ̎̆ ̍̏̇̆ ̈̎́̊̓̉ ̨̩̖̎ ̨̝̌̏̋́̌̎ ̨̩̑̆̐̏̈̉̓̏̑Ȣ ˏ̉ ̍̏̇̆̓̆ ̎̆ 
̠̓̔̑̂̔̃́̓̉̒ ̐̑̏ ̤̐̑̏̋ ̓ Pharo ̓ ́ ̊̏̄̏ ̖̒̏̃̉̆̚ȟ ̠̋̏̚ ̎̆ ̤̠̈̂̉̑́̓̆̒ ̂̑́̓̉ ̨̘̔́̒̓ ̃ ̊̏̄̏ 
̨̗̑̏̈̑̏̂Ȣ 

˙̉ ̐̌ ̤́̎̔̍̏ ̒ ̓̃̏̑̉̓̉ ̨̒̃̊ ̃̌́̒̎̉̊ ̎̏̃̉̊ ̤̐̑̏̋ ̓Ȣ 

 
˝̉̒Ȣ 5.9. ˞ ̠̓̃̏̑̆̎̎ ̎̏̃̏̄̏ ̤̐̑̏̋ ̓̔ȟ ̏̚ ̤̝̠̎́̈̉̃́̓̒ MyCounter ̓ ́ ̨̝̍̒̓̉̓ ̨̐̅̋́̓́̌̏̄ src 

 
˝̉̒Ȣ 5.10Ȣ ˚̏̃̏̒̓̃̏̑̆̎̉̊ ̤̐̑̏̋ ̓ ̈ ̎̆̈̂̆̑̆̇̆̎̉̍̉ ̨̈̍̎́̍̉ 

˨͚͔ͦ͒͊ͭ ͭ͊ ͤ͊͊͡΄͚͔ͭͯͭ ͨͪͦΊ͟  ͭ

˦̏̂ ̒̓̃̏̑̉̓̉ ̎̏̃̉̊ ̤̐̑̏̋ ̓ȟ ̨̝̎́̓̉̒̎̓ ̋̎̏̐̋̔ AddȢ ˏ̏̎́ ̨̤̃̅̋̑̉ ̨̃̋̎̏ ̙̠̎́̌́̓̔̃́̎̎ 
̤̐̑̏̋̓̔ ɉ̅̉̃Ȣ ̑̉̒Ȣ υȢωɊȢ ɣ  ̒̐̉̒̋̔ ̨̘̌̃̏̑̔ ̂̔̅̆ ̏̂̑́̎̏ ̠̑̅̏̋ ȺNew repositoryȻ ɉ̠̋̏̚ ̨̎ȟ ̓̏ 
̨̝̏̂̆̑̓ ̊̏̄̏Ɋȟ ́ ̎́̍ ̙̝̠̈́̌̉̉̓̒ ̨̝̓̌̋̉ ̈́̅́̓̉ ̨̍ȭ̠ ̤̐̑̏̋ ̓̔ȟ ̘̔̓̏̎̉̓̉ ̐́̐̋̔ ̠̅̌ ̊̏̄̏ 
̨̠̈̂̆̑̄́̎̎ ̓́ ̃̋́̈́̓̉ ̨̍ȭ̠ ̩̃̋̌́̅̆̎̏ ̐́̐̋̉ ̠̅̌ ̐̑̏̄̑́̍̎̏̄̏ ̋̏̅̔Ȣ ˔́ ̨̟̅̏̍̏̃̌̆̎̒̓ 
̃̏̎́ ̤̝̠̎́̈̉̃́̓̒ ȺsrcȻȢ 

˚̨̝́̓̉̒̎̓ ̋̎̏̐̋̔ ȺOkȻ ̨ ̨̅́̌̏̄ ̤̝̠̈́̋̑̉̓̒ȟ ́ ̃ ̄̏̌̏̃̎̏̍̔ ̨̨̃̋̎ Iceberg ̈ ȭ̠̝̠̃̉̓̒ ̒̓̃̏̑̆-
̎̉̊ ̤̐̑̏̋ ȟ̓ ̠̋ ̎́ ̑̉̒Ȣ υȢρπȢ 

 
˝̉̒Ȣ 5.11Ȣ ˑ̠̏̅́̃́̎̎ ̐́̋̆̓ ́̅ ̏ ̤̐̑̏̋ ̓̔ ̟̋̎̏̐̋̏ Add package 
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˨͚͔ͦ͒͊ͭ ͒ͦ ͨͪͦΊ͟ ͭͯ ͔ͨ͊ͭ͟ 

ˏ̨̍̒̓ ̤̐̑̏̋ ̓̔ ̍̏̇̎́ ̠̐̆̑̆̄̌̎̔̓̉ ̃ ̨̠̘̏̄̌̅́ ̘̩̑̏̂̏̏ ̨̩̋̏̐ ̨̟̑̆̐̏̈̉̓̏̑ ̨̎̒̓̑̔̍̆̎̓ ́
Iceberg. ˦ ̏̂ ̨̃̅̋̑̉̓̉ ̊̏̄̏ȟ ̨̨̘̅̃ ̨̗̝̋̌́̎̓ ̎́ ̠̑̅̋̔ ̈ ̤̐̑̏̋ ̓̏̍ MyCounter ̔  ̄̏̌̏̃̎̏̍̔ 
̨̨̃̋̎ IcebergȢ ˦̏̊̎̏ ̒̓̃̏̑̆̎̉̊ ̤̐̑̏̋ ̓ ̎̆ ̨̝̍̒̓̉̓ ̨̐́̋̆̓̃ȟ ̓̏̍̔ ̃̉ ̘̐̏̂́̉̓̆ ̤̐̏̑̏̇̎ 
̨̃̋̎̏ȟ ̠̋ ̎́ ̑̉̒Ȣ υȢρρȢ ˗̨̗̝̌́̎̓ ̎́ ̨̗̋̎̏̐ Add package ̓ ́ ̨̝̃̉̂̆̑̓ ̐́̋̆̓ MyCounter ̎ ́ 
̨̝̍̏̅́̌̎̊ ̨̐́̎̆̌ȟ ̏̚ ̨̤̝̠̃̅̋̑̉̓̒ ɉ̊̏̄̏ ̌̆̄̋̏ ̨̙̃̅̔̋́̓̉ ̒ ̆̑̆̅ ̝̖̂́̄́̓̏ ̨̐́̋̆̓̃ ̈ ́ 
̟̅̏̐̏̍̏̄̏ ̨̝̌̓̑́̕ɊȢ 

 
˝̉̒Ȣ 5.12. Iceberg ̐ ̤̏̋́̈̔ ̨̈̍̎̉ȟ ̨̠̋ ̎ ̝́̌̆̇̉̓ ̐̆̑̆̎̆̒̓̉ ̅̏ ̖̒̏̃̉́̚ 

˭͔͔͋ͪ͗ͭ͜Έ ͔ͨ͊ͭ͟ 

˛̅̑́̈̔ ̨̠̐̒̌ ̠̅̏̅́̃́̎̎ ̅̏ ̤̐̑̏̋ ̓̔ ̐́̋̆̓ ̍́̓̉̍̆ ̒̓́̓̔̒ ȺUncommitted changesȻȢ ˟́̋ 
Iceberg ̐ ̨̠̤̏̃̅̏̍̌ ̎́̍ȟ ̏̚ ̋̏̅ ̃ ̨̐́̋̆̓ ̨̨̠̤̝̠̃̅̑̈̎̓̒ ̨̃̅ ̓̏̄̏ȟ ̏̚ ̤ ̔ ̨̖̒̏̃̉̚Ȣ ˟́̋ ̨ ̤̍́ 
̂̔̓̉ȟ ́̅̇̆ ̃ ̨̖̒̏̃̉̚ ̆̚ ̎̆̍́ ̤̋ ̏̅̔Ȧ ˔̨̝̂̆̑̆̇̓ ̊̏̄̏ȟ ̗̙̋̌́̎̔̃̉ ̋̎̏̐̋̔ Commit. Iceberg 
̐̏̋́̇̆ ̃́̍  ̔̎ ̏̃̏̍̔ ̨̨̃̋̎ ̨̃̒ ̨̈̍̎̉ȟ ̨̠̋ ̨̐̏̓̑̂̎̏ ̈̂̆̑̆̄̓̉ ɉ̅̉̃Ȣ ̑̉̒Ȣ υȢρςɊȢ ˠ̨̝̃̆̅̓ 
̋̏̑̏̓̋̆ ̠̠̐̏̒̎̆̎̎ ̏̅̏̚ ̨̈̍̒̓̔ ̨̈̍̎  ̨̐ ̨̝̆̑̆̎̆̒̓ ̩̖ ̅̏ ̖̒̏̃̉́̚ ̆̚ ̨̤̟̏̅̎ ̟̋̎̏̐̋̏ 
Commit. 

 
˝̉̒Ȣ 5.13. Iceberg ̐ ̨̤̅̓̃̆̑̅̇̔ȟ ̏̚ ̨̈̍̎̉ ̈̂̆̑̆̇̆̎̏ 

˴ͦ͒ ͔͔͔͋ͪ͗ͤͦ͘ 

ˬ̋ ̨̝̓̌̋̉ ̃̉ ̙̈́̃̆̑̉̓̆ ̨̠̈̂̆̑̄́̎̎ȟ Iceberg ̃ ̨̘̝̅̈̎́̉̓ȟ ̏̚ ̙̃́́ ̒̉̒̓̆̍́ ̨ ̝̌̏̋́̌̎̉̊ 
̨̑̆̐̏̈̉̓̏̑̊ ̨̖̒̉̎̑̏̎̈̏̃́̎ ̨ɉ̑̉̒Ȣ υȢρσɊȢ 
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ː́̑̎́ ̑̏̂̏̓́Ȧ ˚̆̈́̂́̑̏̍ ̍̉ ̘̐̏̂́̉̍̏ȟ ̠̋ ̐̆̑̆̎̆̒̓̉ ̨̈̍̎̉ ̋̏̅̔ ̅̏ ̨̃̅̅́̌̆̎̏̄̏ 
̖̒̏̃̉́̚ȟ ́ ̈́̑́̈ ̠̐̏̃̆̑̎̆̍̏̒ ̅̏ ̙̎́̏̄̏ ̋̌́̒̔ Counter. 

5.8. ˨͍ͦ͒͊͊ͤͤΎ ͍͙ͤͦͻ ͔͍ͣͭͦ͒͜ 

˜̙̆̑ ̨̎̇ ̅̏̅́̓̉ ̅̏ ̋̌́̒̔ Counter ̎ ̨́̒̓̔̐̎ ̍̆̓̏̅̉, ̎ ̙́̐̉̆̍̏ ̓ ̆̒̓̉ȟ ̏̚ ̩̖ ̨̠̟̝̐̆̑̆̃̑̓. 
˜̘̏̎̆̍̏ ̈ ̓̆̒̓̔ ̠̅̌ ̨̠̐̏̃̅̏̍̌̆̎̎ increment. 

CounterTest >> testIncrement  
| c |  
c := Counter new.  
c count: 0; increment; increment.  
self assert: c count equals: 2  

˟̆̐̆̑ ̙̃́́ ̘̆̑̄́Ȧ ˚̨̙̝́̐̉̓ ̘̠̃̉̈̎́̆̎̎ ̍̆̓̏̅̔ increment ̓ ́̋ȟ ̏̂̚ ̗̆̊ ̓̆̒̓ ̙̠̈́̃̆̑̉̃̒ 
̨̖̔̒̐̏̍Ȣ ˗̏̌̉ ̨̘̈́̋̎̉̓̆ȟ ̒̐̑̏̂̔̊̓̆ ̎́̐̉̒́̓̉ ̓̆̒̓ ̠̅̌ ̨̠̐̏̃̅̏̍̌̆̎̎ decrement ̨  ̘̃̉̈̎́-
̓̆ ̃ ̨̋̌́̒ Counter ̍ ̆̓̏̅ȟ ̏̚ ̝̝̈́̅̏̃̏̌̎̉̓ ̊̏̄̏Ȣ ̊ ̨̏̃ ̍̆̓̏̅̉ ̙̑̏̈̓́̔̊̓̆ ̃ ̨̐̑̏̓̏̋̏̌ 
operations. 

˾͍ͦ͘ΩΎͦ͘͟ 

Counter >> increment  
count := count + 1  
 

Counter >> decrement  
count  := count  Ƶ 1 

 
˝̉̒Ȣ 5.14. ɣ  ̋̌́̒̔ Counter ̒ ̓́̌̏ ̨̝̙̂̌̆ ̨̍̆̓̏̅̃ ̨ ̖̈̆̌̆̎̉ ̨̓̆̒̓̃ 

ˤ̉ ̈́̔̃́̇̉̌̉ ̃̉ȟ ̏̚ ̓̆̒̓ ̠̅̌ ̍̆̓̏̅̔ increment ̎ ̤̝̠́̈̉̃́̓̒ testIncrement? x  ̆̎ ̆ ̃̉̐́̅-
̋̏̃̏, ́ ̅̇̆ ̓ ́̋̉̊ ̨̒̐̏̒̂ ̠̎́̊̍̆̎̔̃́̎̎ ̤̅́ ̈̍̏̄̔ ̒̆̑̆̅̏̃̉̔̚ ̐̏̃ȭ̠̈̔̃́̓̉ ̍̆̓̏̅ ̈ ̊̏̄̏ 
̝̍̏̅̔̌̎̉̍ ̓̆̒̓̏̍Ȣ ˬ̋̏̚ ̃̉ ̃̒̆ ̈̑̏̂̉̌̉ ̝̐̑́̃̉̌̎̏ȟ ̓̏ ̨̠̂̌ ̨̍̆̎ ̨̍̆̓̏̅̃ increment ̓ ́ 
decrement ̃  ˛̨̠̘̄̌̅́ ̨̋̌́̒̃ ̈ȭ̠̠̝̠̃̌̓̒ ̓́̋ ̨̇  ̨̐̋̓̏̄̑́̍ȟ̉ ̠̋ ̨̠̂̌ ̨̍̆̓̏̅̃-̨̓̆̒̓̃ ɉ̅̉̃Ȣ 
̑̉̒Ȣ υȢρτɊȢ ˗̨̗̝̌́̎̓ ̎́ ̨̋̏̇̎̊ ̈ ̖̎̉, ̨  ̃  ̉̈ ́̐̔̒̓̉̓  ̆̓ ̆̒̓̉ ̎́ ̠̃̉̋̏̎́̎̎. 

ˏ̨̙́ ̓̆̒̓̉ ̍́̌̉ ̂ ̙̠̈́̃̆̑̉̓̉̒ ̨̖̔̒̐̏̍Ȣ ˴ ̈̎̏̃̔ ̂̔̌̏ ̂ ̘̅̏̑̆̎̏ ̈̂̆̑̆̄̓̉ ̟̒̃̏ ̑̏̂̏̓̔Ȣ 
˔̠̂̆̑̆̇̆̎̎ ̔ ̨̓ ̍̏̍̆̎̓̉ȟ ̋̏̌̉ ̨̃̒ ̓̆̒̓̉ ̨̈̆̌̆̎ȟ ̤ ̖̙̟̏̑̏̏ ̟̐̑́̋̓̉̋̏Ȣ ˦̏̂ ̈̂̆̑̆̄̓̉ 
̨̈̍̎̉ȟ ̨̝̈́̎̆̒̓ ̩̖ ̅̏ ̖̒̏̃̉́̚ ̈́ ̟̅̏̐̏̍̏̄̏ Iceberg. 
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5.9. ˸͔ͭͦ͒ ͤ͜͜ͼ͊͊͘͜͜͡ͼ͜͝ ͔͔ͣͨ͘͟͡Ύͪ͊ 

˚́ ̗̆̊ ̍̏̍̆̎̓ ̘̐̏́̓̋̏̃̆ ̘̠̈̎́̆̎̎ ̙̎́̏̄̏ ̨̘̝̌̉̌̎̉̋́ ̙̤̝̠̈́̌̉́̓̒ ̘̎̆̃̉̈̎́̆̎̉̍Ȣ ˠ 
̗̝̏̍̔ ̌̆̄̋̏ ̠̐̆̑̆̋̏̎́̓̉̒ȟ ̙̃̉̋̏̎́̃̉ ̃̉̑́̈: 

Counter  new count  
>>> nil  

ˑ́̃́̊̓̆ ̙̎́̐̉̆̍̏ ̓̆̒̓ȟ ̠̋̉̊ ̤̒̓̃̆̑̅̇̔ȟ ̏̚ ̎̏̃̉̊ ̠̆̋̈̆̍̐̌̑ ̋̌́̒̔ Counter ̍ ̨̝̒̓̉̓ 
̘̠̈̎́̆̎̎ π ̔ ̨̨̈̍̎̎̊ count: 

CounterTest >> testInitialize  
self assert: Counter new count equals: 0  

˗̨̗̝̌́̎̓ ̎́ ̨̨̐̋̓̏̄̑́̍ ̍̆̓̏̅̔ȟ ̏̂̚ ̈́̐̔̒̓̉̓̉ ̊ ̏̄̏ ̎́ ̠̃̉̋̏̎́̎̎, ̨  ̏̓ ̤̑̉̍́̓̆ ̨̃̋̎̏ ̈ 
̨̠̐̏̃̅̏̍̌̆̎̎̍ ȺGot nil instead of 0Ȼ (̏̓̑̉̍́̎̏ nil  ̈ ̨̝́̍̒̓ 0). x ̆ ̨̃̋̎̏ ̍̏̇̎́ ̐̏̋̉ ̏̚ 
̈́̋̑̉̓̉ȟ ́̌̆ ̈́̔̃́̇̓̆ȟ ̏̚ ̨̐̋̓̏̄̑́̍́ ̒̓́̌́ ̟̇̏̃̓̏. x ̆ ̏̈̎́̋́ ̓̏̄̏ȟ ̏̚ ̓̆̒̓ ̙̈́̃̆̑̉̃-
̠̒ ̎̃̆ ̘̟̅́̆ȡ ̔̒̆ ̂̔̌̏ ̃̉̋̏̎́̎̏ȟ ̐̑̏̓̆ ̠̓̃̆̑̅̇̆̎̎ ̠̠̃̉̃̉̌̏̒ ̖̉̂̎̉̍Ȣ ˟́̋́ ̨̗̠̒̉̓̔́ 
̨̨̠̤̝̠̃̅̑̈̎̓̒ ̨̃̅ ̠̏̓̑̉̍́̎̎ ̘̆̑̃̏̎̏̄̏ ̓ ̆̒̓̔ȟ ̋̏̌̉ ̓̆̒̓ ̎̆ ̤̝̠̃̉̋̏̎̔̓̒ ̘ ̆̑̆̈ ̐̏̍̉̌̋̔ȟ 
̎́̐̑̉̋̌́̅ȟ ̠̋̏̚ ̨̐̏̓̑̂̎̉̊ ̍̆̓̏̅ ̎̆ ̘̃̉̈̎́̆̎̏Ȣ ˚̆̈́̂́̑̏̍ ̍̉ ̘̐̏̂́̉̍̏ ̨ ̨̓́̋Ȣ 

5.10. ʕ ͙ͤ͊͘;͔ͤͤΎ ͔ͣͭͦ͒ͯ ͤ͜͜ͼ͊͊͘͜͜͡ͼ͜͝ 

˟̆̐̆̑ ̨̐̏̓̑̂̎̏ ̎́̐̉̒́̓̉ ̍̆̓̏̅ ̨̨̨̨̨̗̗̩̎́̌̈́ȟ ̠̋̉̊ ̈ ̤́̅́ ̘̐̏́̓̋̏̃̆ ̘̠̈̎́̆̎̎ ̨̩̈̍̎̎̏ 
count ̆ ̠̋̈̆̍̐̌̑́ ̨̘̝̌̉̌̎̉̋́Ȣ ˙̉ ̃̇̆ ̤̈̎́̍̏ȟ ̏̚ ̠̆̋̈̆̍̐̌̑̉ ̟̟̝̒̓̃̏̑̓ ̠̎́̅̒̉̌́̎̎̍ 
̨̋̌́̒̏̃ ̨̠̐̏̃̅̏̍̌̆̎̎ newȢ ˜̗̑̏̆̒ ̙̃̌́̓̏̃́̎̏ ̓́̋ȟ ̏̚ ̋̏̇̆̎ ̎̏̃̏̒̓̃̏̑̆̎̉̊ ̏̂ȭ̤̋̓ ́̃-
̘̓̏̍́̓̉̎̏ ̤̏̓̑̉̍̔ ̨̠̐̏̃̅̏̍̌̆̎̎ initialize . x ̆ ̤̅́ ̎́̄̏̅̔ ̨̠̆̋̈̆̍̐̌̑̏̃ ̙̎́̌́̓̔̃́̓̉ 
̨̒̃̊ ̘̐̏́̓̋̏̃̉̊ ̒̓́̎Ȣ ˏ̉ ̘̈̎́̉̍̏ ̍̆̓̏̅ initializeȟ ̠̋̉̊ ̈́̅́̃́̓̉̍̆ ̝̐̑́̃̉̌̎̆ ̘̐̏́̓̋̏-
̃̆ ̘̠̈̎́̆̎̎ ̨̘̝̌̉̌̎̉̋́Ȣ 

˜̨̠̏̃̅̏̍̌̆̎̎ initialize  ̎ ̟̝́̅̒̉̌́̓ ̆ ̨̠̋̈̆̍̐̌̑̏̃ȟ ̓̏̍̔ ̨̨̃̅̐̏̃̅̎̉̊ ̍̆̓̏̅ ̨̐̏̓̑̂̎̏ 
̃̉ ̘̈̎́̉̓  ̉̎ ́ ̨̒̓̏̑̏̎ ̠̆̋̈̆̍̐̌̑́ ̓ ́̋ ̒́̍̏ȟ ̠̋ ̨̨̙̎ ̍ ̆̓̏̅̉ȟ ̏̚ ̗̝̟̝̏̐̑́̏̃̔̓ ̨̐̏̃̅̏̍-
̠̌̆̎̎ ̅ ̏ ̆̋ ̠̈̆̍̐̌̑́ ɉ̓́̋ ̨̠ ̋ increment ̘ ̉ decrement). ̇ ̆̓̏̅ initialize  ̃ ̨̨̤̅̐̏̃̅́ ̈́ 
̙̠̎́̌́̓̔̃́̎̎ ̘̝̈̎́̆̎ ̈́ ̘̠̈́̍̏̃̔̃́̎̎̍ ̨̖̈̍̎̎̉ ̠̆̋̈̆̍̐̌̑́. 

˛̓̇̆ȟ ̘̃̉̈̎́̓̆ ̃ ̨̋̌́̒ Counter ̎ ́ ̨̒̓̏̑̏̎ ̠̆̋̈̆̍̐̌̑́ ̔ ̨̐̑̏̓̏̋̏̌ initialization  ̈ ̏̂̑́̇̆-
̎̉̊ ̘̎̉̇̆ ̍̆̓̏̅ ɉ̨̓̌̏ ̍̆̓̏̅̔ ̐ ̏̋̉ ̏̚ ̤̐̏̑̏̇̎ȟ ̨̝̈́̐̏̃̎̓ ̊̏̄̏ ̨̒́̍̏̒̓̊̎̏ɊȢ 

Counter >> initialize  
" Set  the initial value of the count  to 0"  
 
"Ȱɥɤ ɞɒɵ ɓɥɤɚ ɔɒɪ ɜɠɖ"  

ˬ̋̏̚ ̃̉ ̃̒̆ ̈̑̏̂̉̌̉ ̝̐̑́̃̉̌̎̏ȟ ̓̏ ̓̆ ̒̓ testInitialize ̓ ̆̐̆̑ ̙̝̠̈́̃̆̑̉̓̒ ̨̖̔̒̐̏̍. ˬ ̋ 
̈́̃̇̅̉ȟ ̨̝̈̂̆̑̆̇̓ ̟̒̃̏ ̑̏̂̏̓̔ ̙̐̆̑ ̨̎̇ ̑ ̖̠̔́̓̉̒ ̨̅́̌Ȣ 

5.11. ʕ ͙ͤ͊͘;͔ͤͤΎ ͔ͣͭͦ͒ͯ ͍͔ͫͭͦͪͤͤΎ ͍͎ͤͦͦͦ ͔͔ͣͨ͘͟͡Ύͪ͊ 

˦̏̊̎̏ ̍̉ ̘̈́̈̎́̉̌̉ȟ ̏̚ ̍̆̓̏̅ initialize  ̃ ̘̟̝̉̈̎́́̓ ̎́ ̨̒̓̏̑̏̎ ̠̆̋̈̆̍̐̌̑́, ̂ ̏ ̊̏̄̏ 
̤̃̉̋̏̎̔ ̎̏̃̏̒̓̃̏̑̆̎̉̊ ̠̆̋̈̆̍̐̌̑ ̋̌́̒̔ CounterȢ ˙̆̓̏̅ initialize  ̤  ̍̆̓̏̅̏̍ ̠̆̋̈̆̍̐̌̑́ 
̨ ̨̟̤̈̍̎ ̘̠̈̎́̆̎̎ ̊̏̄̏ ̨̐̏̌̃Ȣ ˑ́̃́̊̓̆ ̓̆̐̆̑ ̠̑̏̈̄̌̎̆̍̏ ̘̠̃̉̈̎́̆̎̎ ̍̆̓̏̅̔ ̎́ ̨̒̓̏̑̏̎ 
̋̌́̒̔ ɀ ̍ ̆̓̏̅̔ ̋̌́̒̔Ȣ ˙̆̓̏̅ ̋̌́̒̔ ̤̝̠̃̉̋̏̎̔̓̒ ̨̓̏̅ȟ ̋̏̌̉ ̨̠̐̏̃̅̏̍̌̆̎̎ ̏ ̤̓̑̉̍̔ ̒́̍ 
̋̌́̒ȟ ́ ̎̆ ̊̏̄̏ ̠̆̋̈̆̍̐̌̑̉ ɉ̓́̋̉̍ ̨̠̐̏̃̅̏̍̌̆̎̎̍ȟ ̎́̐̑̉̋̌́̅ȟ ̤ new). ˦ ̏̂ ̘̃̉̈̎́̉̓̉ 
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̍̆̓̏̅ ̋̌́̒̔ȟ ̨̐̏̓̑̂̎̏ ̐̆̑̆̍̋̎̔̓̉ ˛̠̘̄̌̅́ ̨̋̌́̒̃ ̎́ ̒̓̏̑̏̎̔ ̋ ̨̌́̒̃Ȣ ˠ̨̨̝̃̍̋̎̓ ̠̅̌ 
̗̝̏̄̏ ̘̐̆̑̆̍̉̋́ Class side. 

ˏ̘̉̈̎́̓̆ ̎̏̃̉̊ ̍̆̓̏̅ ̠̅̌ ̠̒̓̃̏̑̆̎̎ ̨̠̆̋̈̆̍̐̌̑̃ȟ ̏̚ ̤̝̠̎́̈̉̃́̓̒ startingAt:Ȣ ˏ̨̎ 
̤̏̓̑̉̍̔ ̨̗̌̆ ̘̉̒̌̏ ̠̋ ́̑̄̔̍̆̎̓ ̨ ̤̐̏̃̆̑̓́ ̎̏̃̉̊ ̠̆̋̈̆̍̐̌̑ ̋̌́̒̔ Counterȟ ̠̋̉̊ ̔ 
̨̨̈̍̎̎̊ count ̍ ̨̝̒̓̉̓ ̈́̅́̎̆ ̘̉̒̌̏Ȣ 

˔ ̘̏̄̏ ̘̐̏́̓̉ȩ ˔̘̃̉́̊̎̏ ̇ȟ ̈ ̓̆̒̓̔Ȣ 

TestCounter >> testCounterStartingAt5  
self assert: (Counter startingAt: 5) count equals: 5  

˟̔̓ ̨̠̐̏̃̅̏̍̌̆̎̎ startingAt: 5 ̎ ̟̝́̅̒̉̌́̓ ̒́̍̏̍̔ ̨̋̌́̒̏̃ Counter. 

ˏ̙́́ ̨̨̗̠̑̆́̌̈́ ̍̆̓̏̅̔ ̍̏̇̆ ̠̃̉̄̌̅́̓̉ ̠̝̋̏̒ ̓́̋ȡ 

Counter class >> startingAt: anInteger  
^ self new count: anInteger.  

˟̔̓ ̔ ̨̓̆̋̒̓ ̍̉ ̃̉̋̏̑̉̒̓́̌̉ ̘̠̐̏̈̎́̆̎̎ ̠̃̉̄̌̅̔ ȺClassName class >> methodNameȻȟ ̏̂̚ 
̃̋́̈́̓̉ ̎́ ̍̆̓̏̅ ̋̌́̒̔. ̃ ̙̆̑̉̊ ̠̑̅̏̋ ̋̏̅̔ ̘̤̏̈̎́́ ȺstartingAt: ̤  ̍̆̓̏̅̏̍ ̋̌́̒̔ ̔ ̨̋̌́̒ 
CounterȻȢ 

˚́ ̏̚ ̤̃̋́̈̔ self ̔  ̎́̃̆̅̆̎̏̍̔ ̨̋̏̅ȩ ˬ̋ ̈́̃̇̅̉ȟ self ̃ ̤̋́̈̔ ̎́ ̏̂ȭ̤̋̓ȟ ̏̚ ̤̃̉̋̏̎̔ ̍̆̓̏̅ȟ 
̨ ̓̏̍̔ ̓̔̓ ̨̃̎ ̤̃̋́̈̔ ̎́ ̒́̍ ̋̌́̒ Counter. 

ˑ́̃́̊̓̆ ̙̎́̐̉̆̍̏ ̆̚ ̏̅̉̎ ̓̆̒̓ȟ ̏̂̚ ̐̑̏̒̓̏ ̠̐̆̑̆̋̏̎́̓̉̒ȟ ̏̚ ̃̒̆ ̗̟̤̐̑́ ̎́̌̆̇̎̏Ȣ 

CounterTest >> testAlternateCreationMethod  
self assert: ((Counter startingAt: 19) increment; count) equals: 20  

 
˝̉̒Ȣ 5.15Ȣ ˴̎̏̑̍́̓̉̃̎̆̕ ̠̐̑̆̅̒̓́̃̌̆̎̎ ̨̘̝̌̉̌̎̉̋́ 

5.12. ˽ ͦͪ͊͟΅͔ͤͤΎ ͙ͦͨͫͯ ͦ͋ΩΊͭ͊͟ 

˗̏̌̉ ̃̉ ̨̎̒̐̆̋̓̔̃́̓̉̍̆̓̆ ̠̆̋̈̆̍̐̌̑ Counter ́ ̂̏ ˚̘́̌́̄̏̅̇̔̃́̆̍ȟ ́̂̏ ˴̎̒̐̆̋̓̏̑̏̍ȟ 
̨̙̃̅̋̑̉̃̉ ̊̏̄̏ ̟̋̏̍́̎̅̏ [Cmd + I]  ̎ ́ ̨̃̉̑́̈ ȺCounter newȻȟ ́̂̏ȟ ̨̝̎́̃̓ȟ ̋̏̌̉ ̃̉ ̐̑̏̒̓̏ 
̤̃̉̋̏̎́̓̆ ̋̏̍́̎̅̔ ȺPrint itȻ ̎ ́ ̨̃̉̑́̈ ȺCounter newȻȟ ̤̏̓̑̉̍́̓̆ ̅̔̇̆ ̒̐̑̏̆̎̆̚ 
̠̈̏̂̑́̇̆̎̎ ̒̃̏̄̏ ̨̘̝̌̉̌̎̉̋́ȡ ̙̌̉̆ 'a Counter': 

Counter  new 
>>> a Counter  

˙̉ ̂ ̨̖̏̓̌̉ ̍́̓̉ ̨̝̙̂̌ ̨̎̏̑̍́̓̉̃̎̆̕ ̠̈̏̂̑́̇̆̎̎ȟ ̎́̐̑̉̋̌́̅ȟ ̓́̋̆ȟ ̏̚ ̤̐̏̋́̈̔ 
̘̠̈̎́̆̎̎ ̨̘̝̌̉̌̎̉̋́Ȣ ˝̨̆́̌̈̔̊̓̆ ̎́̒̓̔̐̎̉̊ ̍̆̓̏̅ ̔ ̨̐̑̏̓̏̋̏̌ printing  ̋ ̌́̒̔ Counter: 

Counter >> printOn: aStream  
super printOn: aStream.  
aStream nextPutAll: ' with value: ' .  
count printOn: aStream  
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˔́̔̃́̇̓̆ȟ ̏̚ ̨̠̐̏̃̅̏̍̌̆̎̎ printOn: ̏ ̤̓̑̉̍̔ ̋̏̇̆̎ ̏̂ȭ̤̋̓ȟ ̠̋̉̊ ̟̝̅̑̔̋̔̓ ̟̋̏̍́̎̅̏ 
ȺPrint itȻ ɉ̅̉̃Ȣ ̑̉̒Ȣ υȢρυɊȟ ́̂̏ ̠̋̉̊ ̨̟̝̃̅̋̑̉̃́̓ ̔ ˴̨̎̒̐̆̋̓̏̑Ȣ ̝ ́ ̟̅̏̐̏̍̏̄̏ ̘̠̃̉̈̎́̆̎̎ 
̍̆̓̏̅̔ printOn: ̅ ̠̌ ̠̆̋̈̆̍̐̌̑̔ ̋̌́̒̔ Counter ̍ ̉ ̃̌ ̘́̒̎̏̑̔ ̤̈́̅́̍̏ ̒ ̨̐̏̒̂ ̨̃̅̏̂̑́̇̆̎-
̠̎ ̨̘̝̌̉̌̎̉̋́ ̎́ ̨̆̋̑́̎Ȣ ˙̉ ̘̤̐̆̑̆̃̉̈̎́́̍̏ ̔ ̒̐́̅̋̏̃́̎̉̊ ̍̆̓̏̅ Object >> printOn:ȟ ̏̚ 
̨̤̅ ̈́ ̘̠̈́̍̏̃̔̃́̎̎̍ȟ ̨ ̠̋̉̊ ̅̏ ̓̆̐̆̑ ̃̉̋̏̎̔̃́̃ ̟̔̒ ̑ ̏̂̏̓̔Ȣ ˜̨̨̙̈̎̆ ̨̝̙̅̆̓́̌̎̆ ̑̏̈-
̠̄̌̎̆̍̏ ̠̔̒̐́̅̋̔̃́̎̎ ̓́ ̘̠̐̆̑̆̃̉̈̎́̆̎̎ȟ ́ ̓́̋̏̇ ̘̃̉̃̉̍̏ ̠̃̉̋̏̑̉̒̓́̎̎ ̨̐̏̓̏̋̃ ̨ 
̨̩̈̍̎̎̏ super. 

˙̝̏̅̔̌̎̉̊ ̓̆̒̓ ̠̅̌ ̍̆̓̏̅̔ printOn: ̃ ̘̉̈̎́̓̆ ̨̒́̍Ȣ ˜̨̅̋́̈̋́ȡ ̏̂̚ ̏̓̑̉̍́̓̉ ̈̏̂̑́̇̆̎-
̎  ̠̌ ̨̘̝̉̌̎̉̋́ ̔ ̨̠̃̉̄̌̅ ̠̑̅̋́ȟ ̓́̋̆ ̇ȟ ̠̋̆ ̟̤̒̓̃̏̑ ̍̆̓̏̅ printOn:ȟ ̨̨̙̝̎́̅̌̓ ̨̐̏̃̅̏̍-
̠̌̆̎̎ ȺprintStringȻ ̅̏ ȺCounter newȻȢ 

Counter new printString  
>>> a Counter with value: 0  

ˑ́̃́̊̓̆ ̈̎̏̃̔ ̈̂̆̑̆̇̆̍̏ ̟̒̃̏ ̑̏̂̏̓̔ȟ ́̌̆ ̗̝̏̄̏ ̑́̈̔ ɀ ̎ ́ ̨̃̅̅́̌̆̎̏̍̔ Git-̨̒̆̑̃̆̑Ȣ 

5.13. ˭ ͔͎͋ͪ͊ͤͤ͜Ύ ͦ͒ͯ͟ ͤ͊ ͍͔͒͒͊ͤͦͣͯ͜͡ ͔͍͔ͫͪͪ͜ 

ˑ̏ ̓̆̐̆̑ ̃̉ ̨̈̂̆̑̄́̌̉ ̨̒̃̊ ̋̏̅ ̎́ ̝̌̏̋́̌̎̏̍̔ ̅̉̒̋̔ ̋̏̍̐ȭ̟̓̆̑́Ȣ ˔́̑́̈ ̍̉ ̐̏̋́̇̆̍̏ȟ ̠̋ 
̊̏̄̏ ̈̂̆̑̆̄̓̉ ̔ ̨̃̅̅́̌̆̎̏̍̔ ̨̩̑̆̐̏̈̉̓̏̑ȟ ̠̋̉̊ ̃̉ ̍̏̇̆̓̆ ̒̓̃̏̑̉̓̉ ̎́ GitHub 
https://github.com  ́ ̂̏ GitLab. 

˿͍ͭͦͪͭ͜Έ ͨͪͦΊ͟ ͭ ͤ͊ ͍͔͒͒͊ͤͦͣͯ͜͡ ͔͍͔ͫͪͪ͜ 

˞̘̐̏́̓̋̔ ̃́̍ ̓̑̆̂́ ̒ ̓̃̏̑̉̓̉ ̨̑̆̐̏̈̉̓̏̑̊ ̎́ ̨̃̅̅́̌̆̎̏̍̔ Git-̨̒̆̑̃̆̑Ȣ ˔̨̙̝́̌̉̓ ̊̏̄̏ 
̨̐̏̑̏̇̎̍ȟ ̏̂̚ ̎̆ ̃̉̎̉̋́̌̏ ̐̌̔̓́̎̉̎̉Ȣ ˚̨̝́̈̃̓ ̊̏̄̏ ̠̝̋̏̒ ̐̑̏̒̓̏ ̊ ̨̈̑̏̈̔̍̌̏ȟ ̎́̐̑̉̋-
̌́̅ȟ ȺCounterȻ ́̂̏ ȺPharo-CounterȻȢ ˣ̆ ̓̆ ̨̗̍̒̆ȟ ̋̔̅̉ ̍̉ ̤̐̌́̎̔̍̏ ̃ ̨̅̐̑́̃̉̓̉ ̙̎́ 
̤̐̑̏̋̓ ̈ Iceberg. 

 
˝̉̒Ȣ 5.16Ȣ ˛̠̘̄̌̅́ ̨̩̑̆̐̏̈̉̓̏̑̃ ̙̃́̏̄̏ ̤̐̑̏̋ ̓̔ 

˨͚͔ͦ͒͊ͭ ͍͔͙͚͒͒͊ͤ͜͡ ͔͙͚ͪͨͦͭͦͪ͘͜ 

ˠ ̄̏̌̏̃̎̏̍̔ ̨̨̃̋̎ Iceberg ̅ ̨̨̘̃ ̨̗̝̋̌́̎̓ ̎́ ̠̑̅̋̔ ̈ ̙̃́̉̍ ̤̐̑̏̋̓̏  ̍MyCounterȟ ̏̂̚ 
̨̃̅̋̑̉̓̉ ̠̘̏̄̌̅́ ̘̩̑̏̂̏̏ ̨̩̋̏̐ ̨̟̑̆̐̏̈̉̓̏̑Ȣ ˟ ̨̏̅ ̨̗̝̋̌́̎̓ ̎́ ̨̗̋̎̏̐ Repository ɉ̃̏̎́ 
̏̈̅̏̂̌̆̎́ ̨̟̐̋̓̏̄̑́̍̏ ̈ ̠̈̏̂̑́̇̆̎̎̍ ̠̉̋́̚ɊȢ ˏ̏̎́ ̨̤̃̅̋̑̉ ̠̘̏̄̌̅́ ̨̩̑̆̐̏̈̉̓̏̑̃ 
̤̐̑̏̋̓̔ MyCounterȟ ̠̋ ̐̏̋́̈́̎̏ ̎́ ̑̉̒Ȣ υȢρφȢ 

https://github.com/
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˟̨̏̅ ̃́̍ ̐̑̏̒̓̏ ̨̐̏̓̑̂̎̏ ̅̏̅́̓̉ ̨̃̅̅́̌̆̎̆ ̖̒̏̃̉̆̚ ̠̅̌ ̤̐̑̏̋ ̓̔ȟ ̏̚ ̓́̋ ̒́̍̏ ̐̑̏̒̓̏ȟ 
̠̋ ̋̌ ̗́̎̔̓̉ ̋̎̏̐̋̔ Add remoteȢ ˏ́̍ ̟̝̈́̐̑̏̐̏̎̔̓ ̃ ̋́̈́̓̉ ̨̍ȭ̠ ̨̃̅̅́̌̆̎̏̄̏ ̖̒̏̃̉́̚ ̨  
̊̏̄̏ URL-́̅̑̆̒̔Ȣ ˴̍ȭ̠ ̍̏̇̎́ ̃̋́̈́̓̉ ̨̝̅̏̃̌̎̆ȟ ̃̏̎̏ ̤ ̙̌̉̆ ̨̟̍̓̋̏ȟ ̠̋̔ Git  ̃ ̉̋̏̑̉̒̓̏-
̤̃̔ ̝̌̏̋́̌̎̏ ̠̅̌ ̨̨̨̗̩̅̆̎̓̉̋́̕Ȣ ̱ ̅̑̆̒́ ̇ ̤̍́ ̂ ̔̓̉ ̘̟̓̏̎̏ ̨ ̃̆̒̓̉ ̅̏ ̒̓̃̏̑̆̎̏̄̏ ̐̆̑̆̅ 
̗̉̍ ̨̃̅̅́̌̆̎̏̄̏ ̨̟̑̆̐̏̈̉̓̏̑Ȣ ˏ ̉ ̍̏̇̆̓̆ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̅̏̒̓̔̐ (4403 ɉ52,-́̅̑̆̒́ȟ 
̠̋́ ̘̤̝̠̐̏̉̎́̓̒ ̈ ÈÔÔÐÓȡȾȾÇÉÔÈÕÂȢÃÏÍ ̠̅̌ 'ÉÔ(ÕÂɊ ́̂̏ ̅̏̒̓̔̐ 33( ɉ52,-́̅̑̆̒́ȟ ̠̋́ 
̘̤̝̠̐̏̉̎́̓̒ ̈ ÇÉÔͽÇÉÔÈÕÂȢÃom). SSH ̐ ̏̓̑̆̂̔̃́̓̉̍̆ ̎ ̙̠́̌́̓̔̃́̎̎ ́ ̄̆̎̓́ 33( ̎́ ̙̃́̏̍̔ 
̋̏̍̐ǫ̟̃̄̓̆̑ ̈ ̝̐̑́̃̉̌̎̉̍̉ ̨̏̂̌̋̏̃̉̍̉ ̅́̎̉̍̉ ɉ̝̂̔̅ ̌́̒̋́ȟ ̨̝̠̈̃̆̑̎̓̒ ̅̏ ̒̃̏̄̏ 
̘̝̐̏̒̓́́̌̎̉̋́ Gitȟ ̏̂̚ ̨̠̅̈̎́̓̉̒ȟ ̠̋ ̗̝̏̄̏ ̠̅̏̒̄̓̉Ɋ. 

 
˝̉̒Ȣ 5.17. HTTPS ́ ̅̑̆̒́ ̙̎́̏̄̏ ̨̟̑̆̐̏̈̉̓̏̑ ̎́ GitHub 

 

 
˝̉̒Ȣ 5.18. ˏ ̠̉̋̏̑̉̒̓́̎̎ HTTPS ́ ̅̑̆̒̉ ̈ GitHub 

˙̉ ̤̃̉̋̏̑̉̒̓́̍̏ HTTPS ̅ ̏̒̓̔̐Ȣ ˍ̅̑̆̒̔ ̨̟̤̒̋̏̐̍̏ ̨̈ ̨̒̓̏̑̎̋̉ ̨̟̑̆̐̏̈̉̓̏̑ ̎́ GitHub 
(̑̉̒Ȣ υȢρχɊ ̨ ̃̋́̇̆̍̏ ̩̩ ̃ ̝̍̏̅́̌̎̏̍̔ ̨̨̅́̌̏̈ Add remote ɉ̑̉̒Ȣ υȢρψɊȢ 

 
˝̉̒Ȣ 5.19. ̃ ̨̆̑̆̌̋ ̝̈̂̆̑̆̇̆̎ȟ ̨̠̋ ̂̔̅̆ ̐̆̑̆̎̆̒̆̎̏ ̎́ ̨̃̅̅́̌̆̎̉̊ ̒̆̑̃̆̑ 
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˽͔͔͔ͪͤͫͭ͜Έ ͨͪͦΊ͟ ͭ ͯ ͍͔͔͒͒͊ͤ͜͡ ͫͻ͍͙ͦ΅͔ 

ˬ̋ ̨̝̓̌̋̉ ̃̉ ̃̋́̇̆̓̆ ̟̒̐̑́̃̇̎ ́ ̅̑̆̒̔ ̨̃̅̅́̌̆̎̏̄̏ ̒̆̑̃̆̑́ȟ Iceberg ̃ ̨̝̅̏̂̑́̈̉̓ ̎́ 
̨̗̋̎̏̐ Push ̐ ̨̏̍̓̎̉̊ ̘̆̑̃̏̎̉̊ ̨̎̅̉̋́̓̏̑Ȣ ˏ̨̎ ̨̤̒̉̄̎́̌̈̔ȟ ̏̚ ̔ ̙̃́̏̍̔ ̝̌̏̋́̌̎̏̍̔ 
̨̖̒̏̃̉̚ ̤ ̨̈̍̎̉ȟ ̆̚ ̎̆ ̨̐̆̑̆̎̆̒̆̎ ̅̏ ̨̃̅̅́̌̆̎̏̄̏ ̖̒̏̃̉́̚Ȣ ˏ̒̆ȟ ̏̚ ̨̐̏̓̑̂̎̏ ̈̑̏̂̉̓̉ȟ 
̗̋̌́̎̔̓̉ ̎́ ̋ ̨̗̎̏̐ Push. Iceberg ̐ ̏̋́̇̆ ̃́̍ ̒̐̉̒̏̋ ̖̈̂̆̑̆̇̆̎̉ ̨̈̍̎ ɉcommitsɊȟ ̨̠̋ 
̂̔̅̆ ̐̆̑̆̎̆̒̆̎̏ ̎́ ̒̆̑̃̆̑ ɉ̑̉̒Ȣ υȢρωɊȢ ˏ́̍ ̓̑̆̂́ ̎́̓̉̒̎̔̓̉ ̆̚ ̏̅̎̔ ̋̎̏̐̋̔ Push. 

˗̏̌̉ ̃̉ ̈̑̏̂̉̓̆ ̗̆ ̙̃̐̆̑̆ȟ (4403 ̤̈́̇́̅́ ̨̃̅ ̃́̒ ̃̃̆̒̓̉ ̨̍ȭ̠ ̘̋̏̑̉̒̓̔̃́́ ̎́ GitHub ̓ ́ 
̓̏̋̆̎ ̅̏̒̓̔̐̔. PharÏ ̈̂̆̑̆̇  ̩̆ ̖ ̠̅̌ ̃́̒ ̎ ́ ̤̍́̊̂̔̓̎. 

˟̆̐̆̑ ̃̉ ̨̒̐̑́̃̅ ̈ ̂̆̑̆̄̌̉ ̨̒̃̊ ̋̏̅ ̨ ̈̍̏̇̆̓̆ ̏̎̏̃̉̓̉ ̊ ̏̄̏ ̈ ̨̙̩̎̏ ̙̍́̉̎̉ ́̂̏ ̨̗̠̍̒Ȣ 
ˣ̆ ̃̍ ̨̠̎̎ ̅ ́̒̓ ̝̈ ̍̏̄̔ ̃ ́̍ ̗̟̐̑́̃́̓̉ ̨̃̅̅́̌̆̎̏ȟ ́ ̓́̋̏̇ ̨̠̅̌̉̓̉̒ ̐ ̑̏̄̑́̍́̍̉ ̓ ́ 
̨̗̟̒̐̃̐̑́̃́̓̉ ̈ ̨̙̎̉̍̉ ̑ ̏̈̑̏̂̎̉̋́̍̉. 

ǁȅǣ ǮǤǯǤǩǪǟǣǟǶǟ. ǒȖǴǽǵǴǰǲǽǰ GitHub  ǿǵȀǵȁȂǰǲ ǽǰǴǰǲǰȂǸ ǴǾȁȂȃǿ Ǵǻȏ ȁȂǾȀǾǽǽȖȅ ǿȀǾǳȀǰǼ ȇǵȀǵǷ 

ȖǼˏȏ ǺǾȀǸȁȂȃǲǰȇǰ Ȃǰ ǿǰȀǾǻȌ, ǽǰȂǾǼȖȁȂȌ ǿǾȂȀȖǱǽǾ ǲǸǺǾȀǸȁȂǾǲȃǲǰȂǸ ȖǼˏȏ Ȗ ǿǵȀȁǾǽǰǻȌǽǸǹ 

ȂǾǺǵǽ ǴǾȁȂȃǿȃ. ǟǵȀȈ ǽȖǶ ǿǵȀǵǽǾȁǸȂǸ ǿȀǾȔǺȂ ǽǰ GitHub, ǷǳǵǽǵȀȃǹȂǵ ȁǾǱȖ ȂǰǺǸǹ ȂǾǺǵǽ: 

ȃǲȖǹǴȖȂȌ ȃ ȁǲȖǹ ǾǱǻȖǺǾǲǸǹ ǷǰǿǸȁ, ǲȖǴǺȀǸǹȂǵ ȁȂǾȀȖǽǺȃ ǽǰǻǰȈȂȃǲǰǽȌ (Settings), ȃ ȁǰǼǾǼȃ 

ǽǸǷȃ ǻȖǲǾȗ ǿǰǽǵǻȖ ȁȂǾȀȖǽǺǸ ǲȖǴȈȃǺǰǹȂǵ ǿǾȁǸǻǰǽǽȏ ǽǰ ǿȖǴȀǾǷǴȖǻ ǽǰǻǰȈȂȃǲǰǽȌ ȀǾǷȀǾǱ-

ǽǸǺǰ (Developer settings) Ȗ ǲȖǴǺȀǸǹȂǵ ǹǾǳǾ. ǢȃȂ ǲǸ ǷǽǰǹǴǵȂǵ ǿȖǴȀǾǷǴȖǻ ǺǵȀȃǲǰǽǽȏ ȂǾǺǵǽǰǼǸ 

ǴǾȁȂȃǿȃ (Personal access tokens), Ǵǵ ǾǱǻȖǺǾǲǰǽǾ ǲȁȖ ǽǰȏǲǽȖ ȂǾǺǵǽǸ Ȃǰ ǼǾǶǽǰ ǷǳǵǽǵȀȃǲǰȂǸ ǽǾǲȖ. 

ǗǲǵȀǽȖȂȌ ȃǲǰǳȃ ǽǰ Ȃǵ, ȉǾ ǷǳǵǽǵȀǾǲǰǽǸǹ ȂǾǺǵǽ ǽǵ ǼǾǶǽǰ ǿǾǱǰȇǸȂǸ ǴǲȖȇȖ. ǯǺ ȂȖǻȌǺǸ ǲǸ 

ǷǰǺȀǸȔȂǵ ȁȂǾȀȖǽǺȃ, ȂǵǺȁȂǾǲǵ ǷǾǱȀǰǶǵǽǽȏ ȂǾǺǵǽǰ ǷǽǸǺǽǵ, Ȗ ǲǸ ǽǵ ǷǼǾǶǵȂǵ ǲȖǴǺȀǸȂǸ ǹǾǳǾ 

ǷǽǾǲȃ. ǢǾǼȃ ǾǴȀǰǷȃ ǷǱǵȀǵǶȖȂȌ ǹǾǳǾ ǲ ǾǺȀǵǼǾǼȃ ȄǰǹǻȖ ǰǱǾ ǿǵȀǵǽǵȁȖȂȌ ǾǴȀǰǷȃ ǴǾ Pharo. 

ǣǲǵȁȌ ǿȀǾȆǵȁ ǳǵǽǵȀȃǲǰǽǽȏ ǴǾǺǻǰǴǽǾ ǾǿǸȁǰǽǸǹ ȃ ǴǾǺȃǼǵǽȂǰȆȖȗ, ǴǾȁȂȃǿǽȖǹ Ƿǰ ǰǴȀǵȁǾȎ 

https://docs.github.com/en/authentication/keeping -your-account-and-data-secure/creating-a-

personal-access-token 

5.14. ˽ ͙͒ͫͯͣ͜͟ ͪͦ͒ͯ͘͜͡ 

ˠ ̗̝̏̍̔ ̨̐̑́̋̓̉̋̔̍ ̃ ̉ ̨̠̅̈̎́̌̉̒ȟ ̠̋ ̘̃̉̈̎́́̓̉ ̐́̋̆̓̉ȟ ̋̌́̒̉ȟ ̍̆̓̏̅̉ ̓́ ̓̆̒̓̉Ȣ ˏ̨̎ ̂̔̃ 
̙̐̆̑̉̍ȟ ̓̏̍̔ ̍̉ ̃̉ ̋̏̑̉̒̓́̌̉ ̨̗̓̑́̅̉̊̎̉̊ ̅ ̌  ̠̂ ̨̨̝̙̌̏̒̓ ̍̏̃ ̠̐̑̏̄̑́̍̔̃́̎̎ ̐ ̗̑̏̆̒ 
̑̏̈̑̏̂̋̉ ̐̑̏̄̑́̍Ȣ ˛̅̎́̋ ̔ 0ÈÁÒÏ ̑̏̈̑̏̂̎̉̋̉ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̨̙̎̉̊ ̘̑̏̂̏̉̊ ̗̐̑̏̆̒, 
̑̏̈̔̍̎̉  ̨̊  ̄ ̘̎̔̋̉̊ȡ ̑̏̈̑̏̂̋ȟ̔ ̋̆̑̏̃́̎ ̔̓ ̠̆̒̓̔̃́̎̎̍ ɉ4$$ɊȢ ˙̉ ̤̐̑̏̐̏̎̔̍̏ ̃́̍ 
̐̏̃̓̏̑̉̓̉ ̟̃̒ ̗̟ ̃̐̑́̃̔ ̃  ̨̒̓̉̌ TDD: ̒ ̘̐̏́̓̋̔ ̘̃̉̈̎́̓ ̆̓ ̆̒̓ȟ ̨̝̈́̐̔̒̓̓ ̊ ̏̄̏ȟ 
̏̓̑̉̍́̊̓̆ ̨̠̐̏̃̅̏̍̌̆̎̎ ̐̑̏ ̐̏̍̉̌̋̔ ̓́ ̃ ̘̉̈̎́̓ ̆̍ ̆̓̏̅ ̔ ̨̘̎́̌́̄̏̅̇̔̃́ȟ ́ ̨̐̏̓̍ 
̐̏̃̓̏ ̨̑̓ ̝ ̨̓́̋ ̇ ̨̩̅ ̠̅̌ ̎́̒̓̔̐̎̏̄̏ ̍̆̓̏̅̔Ȣ ˜̠̝̆̑̆̄̌̎̓̆ ̅̑̔̄̆ ̨̃̅̆̏ Ⱥ#ÏÕÎÔÅÒȻ ̔ Pharo 
-//#ȟ ̅̏̒̓̔̐̎̆ ̎́ http://mooc.pharo.orgȟ ̏̂̚ ̋̑́̆̚ ̨̈̑̏̈̔̍̓̉ ̘̑̏̂̏̉̊ ̗̐̑̏̆̒Ȣ 

  

https://docs.github.com/en/authentication/keeping-your-account-and-data-secure/creating-a-personal-access-token
https://docs.github.com/en/authentication/keeping-your-account-and-data-secure/creating-a-personal-access-token
http://mooc.pharo.org/
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˾ͦ͒͘͜͡ с  

˿͍͔ͭͦͪͤͤΎ ͔͍͔͙ͤͦ͟͡͝ ͎͙ͪ 

ˠ ̗̝̏̍̔ ̑ ̨̨̏̈̅̌ ̍̉ ̒̓̃̏̑̉̍̏ ̐̑̏̒̓̔ ̄̑̔ Lights Out (https://en.wikipedia.org/wiki /Lights_ 

Out_(game)). ɣ  ̨̗̐̑̏̆̒ ̑ ̏̂̏̓̉ ̍̉ ̑̏ ̙̈̉̑̉̍̏ ̙̎́̆ ̈̎́̊̏̍̒̓̃̏ ̈  ̨ ̠̘̄̌̅́̆  ̍̋ ̨̌́̒̃ȟ ˴̎̒-
̐̆̋̓̏̑̏  ̍̏ ̂ǫ̤̃̄̋̓̃ȟ ˚̘́̌́̄̏̅̇̔̃́̆̍ ̨ ̟̒̉̒̓̆̍̏ ̟̋̏̎̓̑̏̌ ̨̃̆̑̒̊ Iceberg. ˏ ́̇̌̉̃̏ ̅̏̂̑̆ 
̨̏̃̏̌̏̅̓̉ ̗̉̍̉ ̏̒̎̏̃̎̉̍̉ ̨̎̒̓̑̔̍̆̎̓́̍̉Ȣ ˠ 0ÈÁÒÏ ̍ ̏̇̎́ ̐̑̏̄̑́̍̔̃́̓̉ ̔ ̨̘̈̃̉̎̊ 
̨̍́̎̆̑ȡ ̘̃̉̈̎́̉̓̉ ̋̌́̒ȟ ̨̐̏̓̍ ̊̏̄̏ ̠̐̏̌ ̓́ ̍̆̓̏̅̉Ȣ ˛̅̎́̋ ̔ Pharo ̐ ̗̑̏̆̒ ̑̏̈̑̏̂̋̉ 
̍̏̇̆ ̂̔̓̉ ̨̝̙̂̌ ̐̑̏̅̔̋̓̉̃̎̉̍Ȧ ˏ ̉ ̍̏̇̆̓̆ ̘̃̉̈̎́́̓̉ ̨̨̈̍̎̎ ̠̆̋̈̆̍̐̌̑́ ̓́ ̍̆̓̏̅̉ ̎́ 
̝̌̏̓̔ȟ ̐ ̉̒́̓̉ ̋̏̅ ̔ ˚̨̘́̌́̄̏̅̇̔̃́, ̃ ̟̘̉̋̏̑̉̒̓̏̃̔̉ ̘̓̏̎̉̊ ̋̏̎̓̆̋̒̓ ̏̂ǫ̤̃̄̋̓̃ȟ ̏̚ 
̨̟̝̒̎̔̓ ̎́ ̘̐̏̓̏̎̉̊ ̍̏̍̆̎̓. ˟ ̏̍̔ ̍ ̉ ̈̎ ̏̃̔ ̖̘̈́̏̏̔̃́̓̉̍̆̍̏ ̃́̒ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ 
̑̏̈̑̏̂̋̔ȟ ̋̆̑̏̃́̎̔ ̠̓̆̒̓̔̃́̎̎̍ȟ ̨̐̅ ̘́̒ ̠̎́̐̉̒́̎̎ ̨̗̤̩ ̄̑̉Ȣ 

˗̨̝̌̋́ ̨̒̌̃ ̠̐̏̐̆̑̆̅̇̆̎̎ȡ ̗̆̊ ̨̑̏̈̅̌ ̨̝̍̒̓̉̓ ̨̝̋̌̋́ ̖̎́̃̍̉̒̎̉ ̐̏̍̉̌̏̋ȟ ̖̈̑̏̂̌̆̎̉ 
̠̅̌ ̓̏̄̏ȟ ̏̂̚ ̐̑̏̅̆̍̏̎̒̓̑̔̃́̓̉ȟ ̠̋ ̠̏̂̑̏̂̌̓̉ ̐̏̍̉̌̋̉ȟ ̏̚ ̠̓̑́̐̉̌̉̒ ̨̐̅ ̘́̒ 
̠̃̉̋̏̎́̎̎ȟ ̓́ ̖̈̎́̏̅̉̓̉ ̩̖ ̃ ̨̋̏̅Ȣ ˏ̘̉̂́̓̆ȟ ̠̋̏̚ ̗̆ ̃́̒ ̖̓̑̏̉ ̘̤̑̏̈́̑̔ȟ ́̌̆ ̍̔̒̉̍̏ 
̘̐̏̂́̉̓̉ ̨̗ ̨̃́̇̌̉̃ ̨̨̖̘̓̆̎̎ ̐̑̉̊̏̍̉ ̃ ̨̩̅ȟ ̓̏̍̔ ̠̎́̍́̄́̊̓̆̒ ̠̅̏̓̑̉̍̔̃́̓̉̒ ̙̖̎́̉ 
̨̨̗̎̒̓̑̔̋̊Ȣ 

 
˝̉̒Ȣ 6.1. ̃ ̏̌̆ ̄̑̉ Lights Out 

6.1. ˥ͪ͊ Lights Out 

˴̄̑̏̃̆ ̐̏̌̆ ɀ ̗ ̆ ̠̐̑̍̏̋̔̓̎̉̋ȟ ̈́̐̏̃̎̆̎̉̊ ̇̏̃̓̉̍̉ ̨̋̌̓̉̎̋́̍̉Ȣ ˚̠́̓̉̒̋́̎̎ ̎́ ̏̅̎̔ ̈ 
̖̎̉ ̤̐̆̑̆̍̉̋́ ̨̋̏̌̑ ̘̝̖̏̓̉̑̏ ̨̨̖̒̔̒̅̎ȟ ̨ ̃̏̎̉ ̟̝̒̓́̓ ̨̒̉̎̍̉ ɉ̑̉̒Ȣ φȢρɊȢ ˜̏̃̓̏̑̎̆ ̎́̓̉̒-
̠̋́̎̎ ̎́ ̨̋̌̓̉̎̋̔ ̈̎̏̃̔ ̨̝̈̍̎̉̓ ̨̋̏̌̑ ̨̨̒̔̒̅̃ȡ ̃̏̎̉ ̝̒̓́̎̔̓ ̇̏̃̓̉̍̉Ȣ ˙̆̓́ ̄̑̉ ɀ ̏ ̓̑̉-
̍́̓̉ ̠̋̏̍̏̄́ ̨̝̙̂̌̆ ̨̖̒̉̎ ̨̋̌̓̉̎̏̋Ȣ 

ȺLights OutȻ ̍ ̤́ ̅̃́ ̓̉̐̉ ̏̂ǫ̤̃̄̋̓̃ȡ ̨̄̑̏̃̆ ̐̏̌̆ ̓́ ρππ ̖̏̋̑̆̍̉ ̨̋̌̓̉̎̏̋Ȣ ˜̑̏̄̑́̍̎̉̊ 
̋̏̅ȟ ̏̚ ̨̤̑̆́̌̈̔ ̄̑̔ȟ ̨̍̒̓̉̓̉̍̆ ̅̃́ ̋̌́̒̉ȡ ̏̅̉̎ ̠̅̌ ̄̑̉ȟ ̨̙̎̉̊ ɀ ̅ ̠̌ ̨̋̌̓̉̎̏̋Ȣ 

6.2. ˿͍͔ͭͦͪͤͤΎ ͍͎ͤͦͦͦ ͨ͊ ͔ͭ͟ ͊͟ ͍͊ͫ͜͡ 

˚́̍ ̨̐̏̓̑̂̎̏ ̒̓̃̏̑̉̓̉ ̎̏̃̉̊ ̐́̋̆̓Ȣ ˬ̋ ̨ ̨̙̑́̎̆ȟ ̈̑̏̂̉̍̏ ̗̆ ̃ ˛̨̠̘̄̌̅́Ȣ ˬ̋̏̚ ̎̆ 
̤̐̑̉̄́̅̔̓̆ȟ ̠̋ ̟̟̝̒̓̃̏̑̓ ̐́̋̆̓̉ȟ ̠̝̐̆̑̆̄̌̎̓̆ ̆̚ ̑́̈ ̨̑̏̈̅̌ σ Ⱥ˥̃̉̅̋̉̊ ̠̏̄̌̅ PharoȻ 
̓́ ̨̑̏̈̅̌ υ Ⱥ˝̏̈̑̏̂̋́ ̐̑̏̒̓̏̄̏ ̨̘̝̌̉̌̎̉̋́ȻȢ 

˙̉ ̎́̈̃̆̍̏ ̐́̋̆̓ PBE-LightsOutȢ ˟́̋ ̃̉ ̈̍̏̇̆̓̆ ̙̃̉̅̋̏ ̈̎́̊̓̉ ̊̏̄̏ ̒̆̑̆̅ ̨̖̔̒ ̨̙̖̎̉ȡ 
̐̑̏̒̓̏ ̎́̅̑̔̋̔̊̓̆ ȺPBEȻ ̃ ̠̑̅̋̔ ̨̝̌̓̑́̕ȟ ̨ ̘̂́̉̓̉̍̆̓̆ ̨̝̓̌̋̉ ̊̏̄̏Ȣ 

https://en.wikipedia.org/wiki/Lights_%20Out_(game)
https://en.wikipedia.org/wiki/Lights_%20Out_(game)
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˝̉̒Ȣ 6.2. ˏ ̨̨̝̠̅̌̓̑̏̃̔̃́̎̎̕ ̨̐́̋̆̓̃ ̠̅̌ ̨̙̩̆̆̋̓̉̃̎̏̕ ̑̏̂̏̓̉ 

6.3. ˤ͙ͤ͊͘;͔ͤͤΎ ͊ͫͯ͟͡ LOCell 

˔́̑́̈ ̔ ̎̏̃̏̍̔ ̨̐́̋̆̓ȟ ̨̈̃̒̎̏ȟ ̤̎̆̍́ ̨̋̌́̒̃Ȣ ˜̑̏̓̆ ̃ ̨̎̉̇̎̊ ̨̐́̎̆̌ ˛̠̘̄̌̅́́ȟ ̨̐́̎̆̌ 
̠̑̆̅́̄̔̃́̎̎ȟ ̨̤̝̠̃̅̏̂̑́̇́̓̒ ̙́̂̌̏̎ ̠̅̌ ̠̒̓̃̏̑̆̎̎ ̎̏̃̏̄̏ ̋̌́̒̔ ɉ̅̉̃Ȣ ̑̉̒Ȣ 6.2). 
ˑ́̃́̊̓̆ ̈́̐̏̃̎̉̍̏ ̊̏̄̏ ̨̖̎̆̏̂̅̎̉̍̉ ̅́̎̉̍̉Ȣ 

˶͙͎ͫͭͤ͜ 6.1. ʕ ͙ͤ͊͘;͔ͤͤΎ ͊ͫͯ͟͡ LOCell 

SimpleSwitchMorph  subclass : # LOCell  
   instanceVariableNames: 'mouseAction'  
   classVariableNames: ''  
   package: 'PBE - LightsOut'  

6.4. ˿͍͔ͭͦͪͤͤΎ ͍͎ͤͦͦͦ ͊ͫͯ͟͡ 

˘̨̒̓̉̎̄ 6.1 ̍ ̨̝̒̓̉̓ ̘̠̃̉̈̎́̆̎̎ ̎̏̃̏̄̏ ̋ ̌́̒̔ȟ ̠̋̆ ̍̉ ̤̐̌́̎̔̍̏ ̃ ̉̋̏̑̉̒̓̏̃̔̃́̓̉. 

ˑ́̃́̊̓̆ ̎́ ̖̃̉̌̉̎̔ ̠̈́̍̉̒̌̉̍̏̒ȟ ̏̚ ̍̉ ̘̂́̉̍̏ ̔ ̨̙́̂̌̏̎ ̃ ̘̠̉̈̎́̆̎̎ ̋̌́̒̔Ȣ ˤ̉ ̗̆ ̤ 
̠̝̋́̒ ̨̗̝̒̐̆́̌̎́ ̏̑̍́̕ȟ ̠̋̔ ̨̐̏̓̑̂̎̏ ̈́̐̏̃̎̉̓̉ȟ ̏̂̚ ̒̓̃̏̑̉̓̉ ̎̏̃̉̊ ̋̌́̒ȩ ˤ̉ ̗̆ ̤ 
̎̏̃̉̊ ̒̉̎̓́̋̒̉̒ȩ ˚̨ȟ ̗̆ ̐̑̏̒̓̏ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̠̋̆ ̟̝̎́̅̒̉̌́̓ ̏̂ǫ̤̃̄̋̓̏̃Ȧ ˏ ̘̠̉̈̎́̆̎̎ 
̋̌́̒̔ ɀ ̗ ̆ ̃̉̑́̈ Pharo, ̠ ̋̉̊ ̤̎́̅̒̉̌́ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̅̏ ̨̟̘̒̎̔̏̄̏ ̋̌́̒̔ SimpleSwitch-
Morph ̈  ̖̠̐̑̏́̎̎̍ ̒̓̃̏̑̉̓̉ ̨̐̅̋̌́̒ LOCell. ˞ ́̍̆ ̐ ̨̠̏̃̅̏̍̌̆̎̎̍ ̤ Ⱥsubclass:instance-
VariableNames:classVariableNames:package:ȻȢ ˏ̏̎̏ ̅̆̏̚ ̨̂́̄́̓̏̒̌̃̎̆. ɣ ̨̒ ́̑̄̔̍̆̎̓̉ ̤ 
̠̑̅̋́̍̉ȟ ̨̋̑̍ ̨̨̍̆̎ ̨̐̅̋̌́̒̔ȟ ̠̋̉̊ ̟̤̒̓̃̏̑̍̏ ɀ ̊ ̏̄̏ ̈́̅́̎̏ ̒̉̍̃̏̌̏̍ #LOCell. ˴ ̍ȭ̠ 
̐́̋̆̓ ̨́ ̠̘̄̌̅́ ̤̃̋́̈̔ ̘́̃̓̏̍́̓̉̎̏ ɀ ̗ ̆ ̙̎́ ̎̏̃̉̊ ̐́̋̆̓, ̃  ̠̋̏̍̔ ̙̤̏̄̏̌̏̔̍̏ ̋ ̌́̒ 
ɉ̅̉̃Ȣ ̑̉̒Ȣ φȢςɊȢ ˴ 'mouseAction' ̤̈́̅́ ̨̍ȭ̠ ̨̩̈̍̎̎̏ ̠̆̋̈̆̍̐̌̑́ȟ ̠̋̔ ̍̉ ̤̃̉̋̏̑̉̒̓́̍̏, ̚ ̏̂ 
̃̋́̈́̓̉ȟ ̠̋́ ̨̠̅ ̨̝̠̃̅̂̔̅̆̓̒ȟ ̋̏̌̉ ̖̝̓̏̒ ̗̋̌́̎̆ ̎́ ̨̨̗̋̌̓̉̎Ȣ 

˟̏ ̘̏ ̍̔ ̍̉ ̨̤̎́̒̌̅̔̍̏ ̨̃̅ SimpleSwitchMorphȟ ́ ̎̆ ̨̃̅ Object? ˑ ̔̇̆ ̒̋̏̑̏ ̍̉ ̘̐̏̂́̉̍̏ 
̐̆̑̆̃́̄̉ ̨̠̎́̒̌̅̔̃́̎̎ ̨̨̗̖̒̐̆́̌̈̏̃́̎̉ ̨̋̌́̒̃  ̨̅ ̨̤̠̏̃̅́̍̏̒ȟ ̠̅̌ ̘̏̄̏ ̨̐̏̓̑̂̎́ ̨̈̍̎̎́ 
̠̆̋̈̆̍̐̌̑́ mouseAction. 

˦̏̂ ̨̠̐̏̃̅̏̍̌̆̎̎ ̨̙̎́̅̊̌̏ ̅̏ ̋̌́̒̔ȟ ̨̝̐̅̓̃̆̑̅̓̆ ̊̏̄̏ ̨̈̍̎̉ ̟̋̏̍́̎̅̏ ̋̏̎̓̆̋̒̓̎̏̄̏ 
̟̍̆̎ ́̂̏ ̨̨̗̤̟̋̏̍̂̎́ [Cmd + S]Ȣ ˜̨̠̏̃̅̏̍̌̆̎̎ ̂̔ ̅̆ ̨̎́̅̒̌́̎̏ȟ ̋̌́̒ ̨̨̝̃̅̋̏̍̐̌̏̃́̎̏ȟ ̨ 
̍̉ ̏̓ ̤̑̉̍́̍̏ ̝̏̒̚ ̓́̋̆ȟ ̠̋ ̎́ ̑̉̒Ȣ φȢσȢ 
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˝̉̒Ȣ 6.3. ̊ ̏̃̏̒̓̃̏̑̆̎̉̊ ̋̌́̒ LOCell 

˚̏̃̉̊ ̋̌́̒ ̈ȭ̠̠̃̉̃̒ ̃ ̨̐́̎̆̌ ̨̋̌́̒̃ ˛̠̘̄̌̅́́ȟ ́ ̝̐́̎̆̌ ̠̑̆̅́̄̔̃́̎̎ ̓̆̐̆̑ ̤̐̏̋́̈̔ 
̘̠̃̉̈̎́̆̎̎ ̋̌́̒̔Ȣ ˠ̎̉̈̔ ̨̃̋̎́ ̃̉̅̎̏ ̨̃̅̄̔̋ ˜̨̘̏̍̎̉̋́ ̈ ̨̠̋̏̒̓: ̃ ̨̎ ̘́̃̓̏̍́̓̉̎̏ 
̤̈́̐̔̒̋́ ̨̐̆̑̆̃̑̋̔ ̐̑́̃̉̌ ̨̠̋̏̒̓ ̎́ ̙̃́̏̍̔ ̨̋̏̅ ̓́ ̨̤̈̃̓̔ ̐̑̏ ̝̑̆̈̔̌̓́̓Ȣ ˙̏̇̆̓̆ ̎̆ 
̈̃̆̑̓́̓̉ ̎́ ̝̎̏̄̏ ̔̃́̄̔ȡ ̖̓̑̏̉ ̈́̂́̄́̓̏ ̠̅̌ ̘̐̏́̓̋̔Ȣ 

6.5. ˽ͪͦ ͔ͦͣͤͭ͊ͪ͟͜ 

Pharo-̑̏̈̑̏̂̎̉̋̉ ̃ ̉̒̏̋̏ ̨̗̟̝̎̔̓ ̎̆ ̨̝̓̌̋̉ ̨̘̝̝̉̓́̂̆̌̎̒̓ ̩̖̝̎̏̄̏ ̋̏̅̔ȟ ́ ̓́̋̏̇ ̨ 
̨̖̙̏̑̏ ̨̨̠̋̒̎ ̨̋̏̍̆̎̓́̑Ȣ 

˴͔ͦͣͤͭ͊ͪ͜ ͒ͦ ͔ͣ ͍ͭͦ͒͜ 

˘̟̠̅̍ ̃̌́̒̓̉̃̏ ̨̃̑̉̓̉ȟ ̏̚ ̅̏̂̑̆ ̨̎́̐̉̒́̎ ̍̆̓̏̅̉ ̎̆ ̏̂̏̃ȭ̠̈̋̏̃̏ ̋̏̍̆̎̓̔̃́̓̉Ȣ ˚̨̂̉ 
̘̠̐̑̉̈̎́̆̎̎ ̓  ́̈ ̨̍̒̓ ̍̆̓̏̅̔ ̍ ̟̝́̓ ̂ ̔̓̉ ̘̏̆̃̉̅̎̉̍̉ ̐ ̨̠̒̌ ̘̠̐̑̏̉̓́̎̎Ȣ ˣ̆ ̖̉̂̎́ 
̅̔̍̋́ȟ ̠̋́ ̖̘̤̈́̏̏̔ ̨̖̝̎̆̏́̊̎̒̓Ȣ ˔̨̃̒̎̏ȟ ̐̏̄́̎̏ ̎́̐̉̒́̎̉̊ ̋̏̅, ̋ ̨̑̍ ̠̋̏̍̆̎̓̔̃́̎̎, 
̨̐̏̓̑̂̎̏ ̃̉̐̑́̃̉̓̉ ̓́ ̐̆̑̆̂̔̅̔̃́̓̉Ȣ ˢ̙̏̑̏̉̊ ̋̏̍̆̎̓́̑ ̎̆ ̤̃̉̐̑́̃̅̏̃̔ ̒̋̌́̅̎̉̊ ̠̅̌ 
̘̠̉̓́̎̎ ̋̏̅. 

˛̘̆̃̉̅̎̏ȟ ̏̚ ̤̎̆̍́ ̨̈̍̒̓̔ ̋̏̍̆̎̓̔̃́̓̉ ̨̨̝̓̑̉̃́̌̎ ̍̆̓̏̅̉Ȣ ̠ ̏̍̆̎̓́̑ ̎̆ ̍́̃ ̂̉ ̂̔̓̉ 
̐̆̑̆̋̌́̅̏̍ ̋̏̅̔ ̟̝̟̌̅̒̋̏ ̟̍̏̃̏ȟ ̨̝̎́̓̏̍̒̓ ̍́̃ ̂̉ ̠̟̐̏̒̎̃́̓̉ȟ ̏̚ ̗̆̊ ̍̆̓̏̅ ̑̏-
̝̂̉̓ȟ ̋̏̎̓̆̋̒̓ ̊̏̄̏ ̠̃̉̋̏̎́̎̎ ́̂̏ ̑̆̈̏̎ ̠̒̓̃̏̑̆̎̎Ȣ ̠ ̏̍̆̎̓́̑ ̤̍́ ̑ ̨̠̏̈̃̓̉ ̨̍̏̇̌̉̃ 
̨̒̔̍̎̃̉ ̘̘̉̓́́ ̏̅̏̚ ̘̠̐̑̉̈̎́̆̎̎ ̋̏̅̔ ̓́ ̠̒̐̑̉̓̉ ̊̏̄̏ ̝̐̑́̃̉̌̎̏̍̔ ̨̟̑̏̈̔̍̎̎Ȣ 

˴͔ͦͣͤͭ͊ͪ͜ ͒ͦ ͍͊ͫ͟͜͡ 

ˏ̉ ̃̇̆ ̨̈̎́̊̏̍ ̈ ̟̃̋̌́̅̋̏ ̋ ̨̏̍̆̎̓́̑̃ ˛̠̘̄̌̅́́ ̋ ̨̌́̒̃Ȣ ˜̨̝̆̑̆̊̅̓ ̎́ ̩̎̆ȟ ̨ ̘̐̏̂́̉̓̆ 
̙́̂̌̏̎ ̠ ̨̋̒̎̏̄̏ ̠̋̏̍̆̎̓́̑ȟ ̎́̅́̎̉̊ ̑̏̈̑̏̂̎̉̋́̍̉ PharoȢ ˜̘̑̏̉̓́̊̓̆ ̊̏̄̏Ȧ ˔̑́̈̏̋ 
̐̏̂̔̅̏̃́̎̏ ̨̈̄̅̎̏ ̈ CRC-̅̉̈́̊̎̏̍3ȟ ̠̋̉̊ ̑̏̈̑̏̂̉̌̉ ˗̆̎̓ ˎ̆̋ ̨ ˠ̏̑̅ ˗̨́̎̎̄̆̍ȟ ̋̏̌̉ 
̗̟̐̑́̃́̌̉ ̎ ́̅ Smalltalk ̔  ψπ-  ̖̑ ̖̏̋́ ̍̉̎̔̌̏̄̏ ̨̠̒̓̏̌̓̓ ɉ̠̝̐̆̑̆̄̌̎̓̆ ̩̖̟̎ ̟̒̓́̓̓4, 
̏̂̚ ̨̠̅̏̃̅́̓̉̒ ̨̝̙̂̌̆ɊȢ ̠ ̏̑̏̓̋̏ ̘̋́̇̔̉ȟ ̋̏̍̆̎̓́̑ ̨̝̋̌̋̏̍́ ̘̠̑̆̆̎̎̍̉ ̤̏̐̉̒̔ 
̨̨̨̝̝̃̅̐̏̃̅́̌̎̒̓ ̋ ̌́̒̔ȟ ̠̐̏̈́̋ ̨̃̎ ̨̤̤̃̈́̍̏̅ ̈  ̨̙̎̉̍̉ ̋̌́̒́̍̉ȟ ̏̂̚ ̨̑̆́̌̈̔̃́̓̉ ̗̟ 
̨̨̨̝̝̃̅̐̏̃̅́̌̎̒̓Ȣ ˑ̏̅́̓̋̏̃̏ ̍̏̇̎́ ̘̈́̈̎́̉̓̉ ̨̎̓̆̑̆̊̒̕ ̋ ̌́̒̔ (̨̏̒̎̏̃̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ 
̨̠̋ ̨̤̑̏̈̔̍ ̠̆̋̈̆̍̐̌̑ ̋̌́̒̔Ɋȟ ̎́̃̆̒̓̉ ̐̑̉̋̌́̅ ̠̃̉̋̏̑̉̒̓́̎̎ ɉ̘̈́̈̃̉́̊ ̔ 0ÈÁÒÏ 

 
3 Class Responsibility Collaborators ɀ Ⱥ˗̌́̒ ˏ̨̨̨̝̝̅̐̏̃̅́̌̎̒̓ ˏ̨̤̠̈́̍̏̅Ȼȟ ̍̆̓̏̅ ̨́̎́̌̈̔ ̐̑̉ ̨̐̑̏̆̋̓̔̃́̎̎ 
̏̂ȭ̤̋̓̎̏-̨̤̏̑̎̓̏̃́̎̏̄̏ ̐̑̏̄̑́̍̎̏̄̏ ̘̠̈́̂̆̈̐̆̆̎̎ 
4 +ÅÎÔ "ÅÃË ÁÎÄ 7ÁÒÄ #ÕÎÎÉÎÇÈÁÍ Ⱥ! Laboratory For Teaching Object-/ÒÉÅÎÔÅÄ 4ÈÉÎËÉÎÇȻ, 
https://dl.acm.org/doi/pdf/10.1145/74878.74879   

https://dl.acm.org/doi/pdf/10.1145/74878.74879
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̘̟̝̃̉̈̎́́̓ ̐̑̉̋̌́̅̉ ̠̋ ̍̆̓̏̅̉ ̋̌́̒̔Ɋ ̓ ́ ̨̠̅̆̋ ̨̅̆̓́̌ ̨̙̝̃̎̔̓̑̎̏ ̄̏ ̙̠̃̌́̓̔̃́̎̎ 
̋̌́̒̔ ̘̉ ̢̠̏̂̑̔̎̓̔̃́̎̎ ̑ ̨̨̗̆́̌̈́.̩ 

6.6. ˨͍ͦ͒͊͊ͤͤΎ ͔͍ͣͭͦ͒͜ ͒ͦ ͊ͫͯ͟͡ 

ˑ́̃́̊̓̆ ̅̏̅́̍̏ ̨̝̋̌̋́ ̨̍̆̓̏̅̃ ̅̏ ̙̎́̏̄̏ ̋̌́̒̔Ȣ ˚́̊̐̆̑ ̙̆ ̅̏̅́̍̏ ̍̆̓̏̅ ̠̆̋̈̆̍̐̌̑́ ̈ 
̨̌̒̓̉̎̄̔ φȢς. 

˶͙͎ͫͭͤ͜ 6.2. ˱ ͤ͜ͼ͊͊͘͜͜͡ͼ͜Ύ ͔͔ͣͨ͘͟͡Ύͪ͊ ͊ͫͯ͟͡ LOCell 

LOCell  >> initialize  
super initialize.  
self label: ''.  
self borderWidth: 2.  
bounds := 0 @ 0 corner: 16 @ 16.  
offColor := Color yellow.  
onColor := Color r:0 g:0.4 b:1.  
self useSquareCorners.  
self turnOff  

˚̤́̄́̅́̍̏ȟ ̏̚ ̍̉ ̤̃̉̋̏̑̉̒̓̏̃̔̍̏ ̈́̐̉̒ ȺClassName >> methodNameȻ ̙̌̉̆ ̠̅̌ ̓̏̄̏ȟ 
̏̂̚ ̃̋́̈́̓̉ȟ ̃ ̠̋̏̍̔ ̨̋̌́̒ ̘̃̉̈̎́̆̎̏ ̍̆̓̏̅Ȣ 

˔́̔̃́̇̓̆ȟ ̏̚ ̒̉̍̃̏̌̉ '' ̔ ̝̓̑̆̓̏̍̔ ̠̑̅̋̔ ɀ ̗ ̆ ̨̅̃ ̨̏̋̑̆̍ ̨̏̅̉̎́̑̎ ̌́̐̋̉ ̂̆̈ ̨̟̑̏̈̅̌-
̘̃́́ ̨̍̇ ̎̉̍̉ȟ ́ ̎̆ ̏̅̎́ ̨̐̏̅̃̊̎́ ̌́̐̋́Ȧ ˟́̋ ̐ ̘̟̝̏̈̎́́̓ ̨̐̏̑̏̇̎̊ ̠̑̅̏̋Ȣ ˴̙̎̉̊ ̨̒̐̏̒̂ 
̒̓̃̏̑̉̓̉ ̨̐̏̑̏̇̎̊ ̠̑̅̏̋ ɀ String new. ̊ ̆ ̝̈́̂̔̅̓̆ ̈̂̆̑̆̄̓̉ ̘̠̃̉̈̎́̆̎̎ ̍̆̓̏̅̔Ȣ 

ˠ ̗̝̏̍̔ ̨̍̆̓̏̅ ̂́̄́̓̏ ̘̏̄̏ ̃ ̨̤̝̠̅̂̔̃́̓̒ȟ ̅́̃́̊̓̆ ̠̑̏̈̂̆̑̆̍̏̒ ̈  ̨̔̒.̍ 

˸͔͙ͭͦ͒ ͤ͜͜ͼ͊͊͘͜͜͡ͼ͜͝ 

˔́ ̔̃́̇̉̍̏ȟ ̏̚ ̗̆̊ ̍̆̓̏̅ initialize  ̃ ̨̨̠̤̝̠̅̑̈̎̓̒ ̨̃̅ ̓̏̄̏ȟ ̠̋̉̊ ̍̉ ̘̂́̉̌̉ ̔ ̨̘̝̌̉̌̎̉̋́ 
̃ ̝̐̏̐̆̑̆̅̎̏̍̔ ̨̨̑̏̈̅̌Ȣ ˚̤́̄́̅́̍̏ȟ ̏̚ ̗̆ ̨̗̝̒̐̆́̌̎̉̊ ̍̆̓̏̅ȟ ̨ ̈ ́̅ ̨̟̏̍̏̃̌̆̎̒̓ ̊̏̄̏ 
̂̔̅̆ ̃̉̋̌̉̋́̎̏ ̏̅̑́̈̔ ̨̠̐̒̌ ̠̒̓̃̏̑̆̎̎ ̏̂ȭ̤̋̓́Ȣ ˛̓̇̆ȟ ̠̋̏̚ ̍̉ ̤̃̉̋̏̎́̍̏ LOCell new, 
̓̏ ̐̏ ̨̠̃̅̏̍̌̆̎̎ initialize  ̂ ̔̅̆ ̘́̃̓̏̍́̓̉̎̏ ̨̃̅̐̑́̃̌̆̎̆ ̅̏ ̎̏̃̏̒̓̃̏̑̆̎̏̄̏ ̏̂ȭ̤̋̓́Ȣ 
˙̆̓̏̅̉ ̨̨̨̨̨̗̗̩̎́̌̈́ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̅ ̠̌ ̙̠̎́̌́̓̔̃́̎̎ ̒ ̓́̎̔ ̏̂ǫ̤̃̄̋̓̃ ̘̈́̈̃̉́̊ȟ ̏̂̚ 
̃̒̓́̎ ̏̃̉̓̉ ̨̩̖̎ ̠̐̏̌ ɀ ̗ ̆ ̒́̍̆ ̓̆ȟ ̏̚ ̍̉ ̓̔̓ ̈̑̏̂̉̌̉Ȣ 

ˤ͙͙͟͟͡ ͤ͜͜ͼ͊͊͘͜͜͡ͼ͜͝ ͤ͊͒͊ͫͯ͟͡ 

˜̙̆̑̆ȟ ̏̚ ̝̑̏̂̉̓ ̗̆̊ ̍̆̓̏̅ ɉ̔ ̅̑̔̄̏̍̔ ̠̑̅̋̔ ̋̏̅̔Ɋ ɀ ̃ ̤̉̋̌̉̋́ ̍̆̓̏̅ initialize  ̒ ̃̏̄̏ 
̎́̅̋̌́̒̔ SimpleSwitchMorph. ̇ ̏̇̆̓̆ ̂̔̓̉ ̨̐̆̃̎ȟ ̏̚ ̝̂̔̅-̠̋̉̊ ̔̒̐́̅̋̏̃́̎̉̊ ̒̓́̎ ̂̔̅̆ 
̝̐̑́̃̉̌̎̏ ̨̎ ̨̨̨̗́̌̈̏̃́̎̏ ̍̆̓̏̅̏̍ initialize  ̎ ́̅̋̌́̒̔Ȣ ˜̨̅̋̌́̒ ̨̤̎́̒̌̅̔ ̨̎́̂̑ ̨̐̏̌̃ ̎́̅-
̋̌́̒̔ȟ ̓̏̍̔ ̈ ́̃̇̅̉ ̃́̑̓̏ ̎ ́̅̒̉̌ ́̓̉ super initialize  ̓ ́ ̨̨̨̨̗̎́̌̈̔̃́̓̉ ̔̒̐́̅̋̏̃́̎̉̊ ̒̓́̎, 
̙̐̆̑ ̨̎̇ ̃ ̉̋̏̎̔̃́̓̉ ̝̂̔̅-̨̠̋ ̨̨̙̎ ̨̩̅Ȣ ˙̉ ̎̆ ̤̈̎́̍̏ ̘̓̏̎̏ȟ ̏̚ ̝̈̑̏̂̉̓ ̍̆̓̏̅ initialize  
̋̌ ́̒̔ SimpleSwitchMorph ɉ̨ ̍̏̇̆̍̏ ̐̑̏ ̗̆ ̎̆ ̠̓̔̑̂̔̃́̓̉̒Ɋȟ ́̌̆ ̈ ̟̃̆̌̉̋̏ ̨̨̨̟̍̏̃̑̎̒̓ 
̨̃̎ ̝̃̒̓́̎̏̃̉̓ ̨̐̆̃̎ ̨̨̗̝̅̏̌̎ ̨̘̐̏́̓̋̏̃ ̘̠̈̎́̆̎̎ ̔̒̐́̅̋̏̃́̎̉̍ ̠̐̏̌̍Ȣ ˟̏̍̔ ̎́̍ 
̋̑́̆̚ ̃̉̋̌̉̋́̓̉ ̊̏̄̏ȟ ̏̂̚ ̎̆ ̨̝̈̓̋̎̔̓̉̒ ̈ ̠̝̋̉̍̏̒ ̨̎̆̃̅̏̍̉̍ ̒̓́̎̏̍ ̍̏̑̉̕Ȣ 

ˑ̨́̌ ̍̆̓̏̅ ̙̤̎́̌́̓̏̃̔ ̒̓́̎ ̠̆̋̈̆̍̐̌̑́Ȣ ˚́̐̑̉̋̌́̅ȟ ̟̘̎́̅̒̉̌́̉ self label: '', ̃ ̨̎ ̝̑̏̂̉̓ 
̨̐̏̑̏̇̎̊ ̠̑̅̏̋ ̎́̐̉̒̏̍ ̗̝̏̄̏ ̏̂ȭ̤̋̓́Ȣ 
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ˏ̉̑́̈ Ⱥ0 @ 0 corner: 16 @ 16Ȼȟ ̤̝̠̈̅́̓̒, ̃ ́̑̓̏ ̠̐̏̒̎̉̓̉ ̨̙̅̏̋̌́̅̎̆Ȣ 0 @ 0 ̒ ̟̤̓̃̏̑ 
̏̂ȭ̤̋̓ ̋̌́̒̔ Point ̈  ̏̂̏̍́ ̋̏̏̑̅̉̎́̓́̍̉ȟ x ̓ ́ y, ̠ ̨̋ ̨̟̟̝̅̏̑̃̎̓ ̎ ̟̔̌Ȣ ˟̨̘̙̏̎̆ȟ 0 @ 0 
̤̎́̅̒̉̌́ ̨̠̐̏̃̅̏̍̌̆̎̎ @ ̘ ̉̒̌̔ 0 ̈  ́̑ ̄̔̍̆̎̓̏̍ 0Ȣ ˠ ̨̝̑̆̈̔̌̓́̓ ̘̉̒̌̏ 0 ̐ ̝̑̏̒̉̓ ̋̌́̒ 
Point ̒ ̓̃̏̑̉̓̉ ̎̏̃̉̊ ̠̆̋̈̆̍̐̌̑ ̈ ̋̏̏̑̅̉̎́̓́̍̉ ɉπ; 0). ˟ ̆̐̆̑ ̍̉ ̨̠̤̃̅̐̑́̃̌̍̏ ̨̗̊ 
̨̎̏̃̏̒̓̃̏̑̆̎̊ ̨̘̗̓̏ ̨̠̐̏̃̅̏̍̌̆̎̎ corner: 16 @ 16, ̚ ̏ ̙̤̈̍̔̔ ̩̩ ̒̓̃̏̑̉̓̉ ̠̆̋̈̆̍̐̌̑ 
Rectangle ̈  ̙̃̆̑̉̎́̍̉ (0; 0) ̓ ́ ɉ16; 16). x ̆̊ ̎̏̃̏̒̓̃̏̑̆̎̉̊ ̠̐̑̍̏̋̔̓̎̉̋ ̂̔̅̆ 
̤̐̑̉̒̃̏̎̏ ̨̨̈̍̎̎̊ bounds, ̔ ̨̒̐́̅̋̏̃́̎̊ ̨̃̅ ̎́̅̋̌́̒̔Ȣ ̝ ̨̍̎̎́ bounds ̃ ̘̤̉̈̎́́ȟ ̠̋̏̄̏ 
̨̑̏̈̍̑̔ ̂ ̔̅̆ ̙̎́ ́̍ ̏̑́̕Ȣ ̃ ̏ ̨̒̔̓ȟ ̍̉ ̒̋́̈́̌̉ȡ Ⱥˎ ̝̔̅ ̋ ̃́̅̑́̓̏̍ ρφ ̎́ ρφ ̨̨̐̋̒̆̌̃ȻȢ 

˔́̔̃́̇̉̍̏ȟ ̏̚ ̘̐̏́̓̋̏̍ ̒̉̒̓̆̍̉ ̋̏̏̑̅̉̎́̓ ̨̃̋̎́ 0ÈÁÒÏ ̤  ̨̌ ̃̉̊ ̨̖̃̆̑̎̊ ̋̔̓ȟ ̋̏̏̑̅̉̎́-
̓́ ̖ ̈ ̤̑̏̒̓́ ̨̈̌̃́ ̎́̐̑́̃̏ȟ ̋̏̏̑̅̉̎́̓́ y ɀ ̈ ̄̏̑̉ ̅̏̎̉̈̔Ȣ 

 
˝̉̒Ȣ 6.4. ̊ ̏̃̏̒̓̃̏̑̆̎̉̊ ̍̆̓̏̅ initialize 

˽ͪͦ ͔ͪ΄ͭͯ 

˝̙̆̓́ ̍̆̓̏̅̔ ̍́̌́ ̂ Ⱥ̄ ̏̃̏̑̉̓̉Ȼ ̒ ́̍́ ̈́ ̒̆̂̆Ȣ ˤ̟́̒̓̉̎̏ ̗̍̉̒̓̆̓̃́ ̠̎́̐̉̒́̎̎ 
̖̙̏̑̏̏̄̏ ̋̏̅̔ 0ÈÁÒÏ ̤  ̨̃̉̂̑ ̖̙̖̏̑̏̉ ̨̍̆̎ ̨̍̆̓̏̅̃ȟ ̏̂̚ ̋̏̅ ̍̏̇̎́ ̂̔̌̏ ̘̉̓́̓̉ ̠̋ 
̌́̍́̎̔ ̨̝́̎̄̌̊̒̋̔Ȣ ˏ̉ ̍̏̄̌̉ ̂ ̠̔̃̉̓̉ ̏̂ȭ̤̋̓ȟ ̠̋̉̊ ̠̤̑̏̈̍̏̃̌ ̒́̍ ̈ ̟̒̏̂̏ ̨ ̋́̇̆ȡ 
Ⱥ˚̟́̋́̈̔ ̨̒̏̂ȡ ̃̉̋̏̑̉̒̓̏̃̔̊ ̨̋̃́̅̑́̓̎ ̋̔̓̉ȦȻȟ Ⱥ˚̟́̋́̈̔ ̨̒̏̂ȡ ̠̃̉̍̋̎̉̒ȦȻȢ 

˔̨̝̃̆̑̎̓ ̔̃́̄̔ ̎́ ̝̍́̌̆̎̋̔ ̟̒̉̎ ̒ ̨̓̑̌̋̔ ̨̠̂̌ ̨̨̍̆̎ ̍̆̓̏̅̔ ɉ̅̉̃Ȣ ̑̉̒Ȣ 6.4ɊȢ ˏ̏̎́ ̘̤̏̈̎́́ȟ 
̏̚ initialize  ̃ ̘̉̈̎́̆̎̉̊ ̔ ̨̎́̅̋̌́̒ ̨ ̘̐̆̑̆̃̉̈̎́̆̎̉̊ ̔ ̙̃́̏̍̔ ̨̋̌́̒Ȣ ˦̆ ̏̅̎́ ̨̠̅ ̨̃̅̂̔-
̠̌́̒ ̂ ̆̈ ̙̩̎́̏ ̨̘̔́̒̓ȡ ̒̆̑̆̅̏̃̉̆̚ ̘́̃̓̏̍́̓̉̎̏ ̘̈́̉̒̌̉̌̏ ̎ ̙́ ̍̆̓̏̅ ̅̏ ̐̑̏̓̏̋̏̌̔ 
initialization . 

6.7. ˱͔͍ͤͫͨͭͯ͊ͤͤ͟Ύ ͦ ͋ΩΊͭ͊͟ 

ˏ̉ ̍̏̇̆̓̆ ̨̎̆̃̅̋̌́̅̎̏ ̃̉̐̑̏̂̔̃́̓̉ ̨̟̅ ̎́̐̉̒́̎̏̄̏ ̋̏̅̔ȟ ̙̒̓̃̏̑̉̃̉ ̎̏̃̉̊ ̏̂ȭ̤̋̓ 
̋̌́̒̔ LOCell ̓ ́ ̨̙̐̑̏̎̒̐̆̋̓̔̃́̃̉ ̊̏̄̏Ȣ ˏ ̨̅̋̑̉̊̓̆ ˝̘̏̂̏̆ ̨̃̋̎̏ ́ ̂̏ ˜̨̘̗̟̒̏̎̉ȟ ̨̝̃̃̆̅̓ 
̃̉̑́̈ ȺLOCell newȻ ̨ ̨̝̏̂̆̑̓ ȺInspect itȻ ̈  ̋̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ ɉ̘̉ ̨̝̎́̓̉̒̎̓ [Cmd + I]). 

˘̨̃̉̊ ̒ ̗̝̓̏̃̐̆ ̃̋̌́̅̋̉ Raw ̨ ̎̒̐̆̋̓̏̑́ ̤̐̏̋́̈̔ ̒̐̉̒̏̋ ̨̐̏̌̃ȟ ́ ̐̑́̃̉̊ ɀ ̩ ̨̖̎ ̘̠̈̎́̆̎̎ 
ɉ̅̉̃Ȣ ̑̉̒Ȣ φ.5). ˴ ̨̙̎ ̃̋̌́̅̋̉ ̟̝̅̆̍̏̎̒̓̑̔̓ ̨̨̙̎ ̒̓̏̑̏̎̉ LOCellȢ ˙̉ ̠̐̆̑̆̄̌̎̆̍̏ ̩̖ ̓́ 
̤̐̏̆̋̒̐̆̑̉̍̆̎̓̔̍̏Ȣ 

ˬ̋̏̚ ̃̉ ̗̋̌́̎̆̓̆ ̎́ ̏̅̎̏̍̔ ̈ ̨̐̏̌̃ȟ ̓̏ ˴̎ ̒̐̆̋̓̏̑ ̨̤̃̅̋̑̉ ̎̏̃̔ ̝̐́̎̆̌ ̈  ̠̅̆̓́̌̍̉ 
̏̂̑́̎̏̄̏ ̠̐̏̌ ɉ̅̉̃Ȣ ̑̉̒Ȣ 6.6). ̝ ́̋̑̉̓̉ ̩̩ ̍̏̇̎́ ̟̋̎̏̐̋̏ ̈ ̖̑̆̒̓̉̋̏̍ ɉ̨̃̄̏̑ ̘̐̑́̃̏̑̔ɊȢ 
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˝̉̒Ȣ 6.5. ˑ ̨̠̏̒̌̅̇̆̎̎ ̠̆̋̈̆̍̐̌̑́ LOCell ̈ ́ ̟̅̏̐̏̍̏̄̏ ˴̎̒̐̆̋̓̏̑́ 

 
˝̉̒Ȣ 6.6. ˦ ̏̂ ̨̐̑̏̎̒̐̆̋̓̔̃́̓̉ ̘̠̈̎́̆̎̎ ̨̩̈̍̎̎̏ ̠̆̋̈̆̍̐̌̑́ ɉ̨̙̎̉̊ ̏̂ȭ̤̋̓Ɋȟ 

̝̅̏̒̓̓́̎  ̏̎ ́ ̨̎̊ ̗̋̌́̎̔̓̉ 

ˤ͙ͦͤ͊ͤͤ͟Ύ ͍͙͍ͪ͊͘͜ 

˚̠̉̇̎ ̝̐́̎̆̌ ̨̎̒̐̆̋̓̏̑́ ̗̟̤̐̑́ ̠̋ ̝̍́̌̆̎̋̆ ̘̑̏̂̏̆ ̨̃̋̎̏Ȣ ˏ̏̎́ ̋̏̑̉̒̎́ ̓̉̍ȟ ̏̚ ̔ ̨̎̊ 
̨̐̒̆̃̅̏̈̍̎̎́ self ̐ ̑̉̃ȭ̠̈́̎́ ̅̏ ̃̉̂̑́̎̏̄̏ ̏̂ȭ̤̋̓́Ȣ 

˜̨̝̆̑̆̊̅̓ ̅̏ ̨̗̤̩ ̨̐́̎̆̌ ̃̎̉̈̔ ̨̃̋̎́ ˴̎̒̐̆̋̓̏̑́ȟ ̨̝̎́̂̆̑̓ ̓́̋̉̊ ̓̆̋̒̓ȡ Ⱥself bounds: 
(100@50 corner: 150@100)Ȼ ̓́ ̃̉̋̏̎́̊̓̆ ȺDo itȻ. ̝ ̘̠̎́̆̎̎ ̨̩̈̍̎̎̏ bounds ̍ ̤́ ̈ ̨̠̍̎̉̓̉̒ 
̃ ˴̨̎̒̐̆̋̓̏̑ ́ ̘̃̓̏̍́̓̉̎̏Ȣ ˬ̋̏̚ ̗̝̏̄̏ ̎̆ ̨̠̃̅̂̔̌̏̒ȟ ̓  ̏̎ ̨̝́̓̉̒̎̓ ̎́ ̋̎̏̐̋̔ Refresh (̐ -́
̑́ ̨̖̒̉̎ ̘̖̈́̋̑̔̆̎̉ ̨̒̓̑̌̏̋Ɋ ̔ ̐̑́̃̏̍̔ ̖̝̃̆̑̎̏̍̔ ̨̋̔̓ ̨̃̋̎́ȟ ̏̂̚ ̐̑ ̉̍̔̒̏̃̏ ̏̎̏̃̉̓̉ 
̨̃̅̏̂̑́̇̆̎̎  ̠̃  ˴̨̎̒̐̆̋̓̏̑Ȣ ˟̆̐̆̑ ̨̝̎́̂̆̑̓ ̓̆̋̒̓ Ⱥself openInWorldȻ ̔  ̑̏ ̨̘̂̏̊ ̨̐́̎̆̌ ̓ ́ 
̃̉̋̏̎́̊̓̆ ̊̏̄̏Ȣ 

˸͔ͤΌ-͔ͦͪͦ͡ 

ˠ ̨̌̃̏̍̔ ̖̝̃̆̑̎̏̍̔ ̨̋̔̓ ̆̋̑́̎́ ̤̍́ ̈ ȭ̠̝̃̉̓̉̒ ̨̋̌̓̉̎̋́ȟ ̠̋ ̐̏̋́̈́̎̏ ̎́ ̑̉̒Ȣ 6.7Ȣ ˏ̏̎́ 
̈ȭ̠̝̃̉̌́̒ ̒́̍̆ ̔ ̨̓̊ ̨̗̩̐̏̈̉ ̨ ̓̏̄̏ ̨̑̏̈̍̑̔ȟ ̏̚ ̨̃̋́̈́̎ ̔ ̨̨̈̍̎̎̊ boundsȡ ̘̎̉̇̆ ̨̃̅ 
̖̝̃̆̑̎̏̄̏ ̟̋̑́ ̨̃̋̎́ ̎́ υπ ̨̨̐̋̒̆̌̃ ̓́ ̨̙̐̑́̃̆ ̨̃̅ ̨̌̃̏̄̏ ̎́ ρππȟ ̙̉̑̉̎́ ̓́ ̃̉̒̏̓́ 
̨̋̌̓̉̎̋̉ ɀ ̐ ̏ υπ ̨̨̐̋̒̆̌̃Ȣ 



˿͍͔ͭͦͪͤͤΎ ͔͍͔͙ͤͦ͟͡͝ ͎͙ͪ 

52 

 
˝̉̒Ȣ 6.7. ˒ ̠̋̈̆̍̐̌̑ LOCell ̃ ̨̅̋̑̉̓̏ ̔ World  

˙̨̗̝̆̓́̋̌́̎̓ ̎́ ̨̨̗̋̌̓̉̎ȟ ̏̂̚ ̨̃̅̋̑̉̓̉ ̩̩ ̟̍̆̎-̏̑̆̏̌Ȣ ˣ̆ ̟̍̆̎ ̤̎́̅́ ̨̝̃̈̔́̌̎̉̊ 
̨̒̐̏̒̂ ̨̤̩̃̈́̍̏̅ ̈ ̠̆̋̈̆̍̐̌̑̏̍ ̋̌́̒̔ Morph ̈ ́ ̟̅̏̐̏̍̏̄̏ ̨̨̠̍́̎̐̔̌̓̏̑̃ȟ ̏̚ ̈ ́̑́̈ 
̘̟̝̏̓̏̔̓ ̍̏̑̕Ȣ ˜̨̠̝̆̑̆̓̄̎̓ ̨̋̌̓̉̎̋̔ ̐̏ ̆̋̑́̎̔ ̘̏̑̎̉̍ ̍ ̨̠́̎̐̔̌̓̏̑̏  ̍ɉ̨̃̄̏̑ ̐̏̒̆̑̆-
̨̅̉̎Ɋȟ ̨̨̝̈̍̎̓ ̨̑̏̈̍̑ ̨̋̌̓̉̎̋̉ ̇̏̃̓̉̍ ̨̠̍́̎̐̔̌̓̏̑̏̍ ɉ̃̎̉̈̔ ̘̐̑́̃̏̑̔ɊȢ ˜̑̏̒̓̆̇̓̆ ȟ ̠̋ 
̨̟̟̝̠̈̍̎̓̒ ̘̠̈̎́̆̎̎ bounds ̃  ˴̨̎̒̐̆̋̓̏̑Ȣ ɉ˙̏̇̌̉̃̏ȟ ̃́̍ ̝̠̅̏̃̆̅̆̓̒ ̎́̓̉̒̎̔̓̉ ̋̎̏̐̋̔ 
Refresh). ̝ ̨̝̃̆̑̎̓ ̔̃́̄̔ ̎́ ̓̆ȟ ̏̚ ̏̊̎̏̚ ̒̓̃̏̑̆̎̉̊ ̍̏̑̕ ̔̇̆ ̤̍́ ̨̐̏̃̆̅̎̋̔ȡ ̨̗̝̋̌́̎̓ 
̎́ ̝̎̏̍̔ȟ ̨ ̨̋̏̌̑ ̨̋̌̓̉̎̋̉ ̨̝̠̈̍̎̉̓̒Ȧ ̝ ́̋̑̉̊̓̆ ̨̋̌̓̉̎̋̔ȟ ̗̙̋̌́̎̔̃̉ ̎́ ̑̏̇̆̃̏̍̔ 
̨̨̠̍́̎̐̔̌̓̏̑ ̈ ̖̑̆̒̓̉̋̏̍Ȣ 

6.8. ˤ͙ͤ͊͘;͔ͤͤΎ ͊ͫͯ͟͡ LOGame 

ˑ́̃́̊̓̆ ̒̓̃̏̑̉̍̏ ̆̚ ̏̅̉̎ ̨̐̏̓̑̂̎̉̊ ̠̅̌ ̄̑̉ ̋̌́̒Ȣ ˚́̈̃̆̍̏ ̊̏̄̏ LOGame. 

˔̨̝̑̏̂̓ ̃̉̅̉̍̉̍ ̙́̂̌̏̎ ̠̒̓̃̏̑̆̎̎ ̋̌́̒̔ ̔ ̨̨̃̋̎ ̠̑̆̅́̄̔̃́̎̎ ̋̏̅̔ ˛̠̘̄̌̅́́ ̨̋̌́̒̃Ȣ 
ˑ̠̌ ̗̝̏̄̏ ̨̗̝̋̌́̎̓ ̎́ ̨̎́̈̃ ̐́̋̆̓́ ɉ́̂̏ ̨̝̃̉̂̆̑̓ ̋̏̍́̎̅̔ ȺAdd ClassȻ ̈ ̋̏̎̓̆̋̒̓̎̏̄̏ 
̟̍̆̎ ̨̐́̎̆̌ ̨̋̌́̒̃). ˏ ̨̅̑̆̅́̄̔̊̓̆ ̋̏̅ȟ ̏̂̚ ̨̃̎ ̠̃̉̄̌̅́̃ȟ ̠̋ ̐̏̋́̈́̎̏ ̃ ̨̌̒̓̉̎̄̔ φȢσȟ ̨ 
̨̝̈̂̆̑̆̇̓ ̊̏̄̏Ȣ 

˶͙͎ͫͭͤ͜ 6.3. ʕ ͙ͤ͊͘;͔ͤͤΎ ͊ͫͯ͟͡ LOGame 

BorderedMorph subclass: #LOGame  
   instanceVariableNames: ''  
   classVariableNames: ''  
   package: 'PBE - LightsOut'  

˟̔̓ ̍̉ ̨̤̎́̒̌̅̔̍̏ ̋̌́̒ BorderedMorph. ̠ ̌́̒ Morph ̤  ̂́̈̏̃̉̍ ̠̅̌ ̨̖̃̒ ̨̘̖̄̑́̎̉̕ ̨̄̔̑̕ ̔ 
Pharo. ̇ ̉ ̃̇̆ ̘̂́̉̌̉ SimpleSwitchMorphȟ ̓́̋̉̊ Morphȟ ̠̋̉̊ ̍̏̇̎́ ̨̔̃̍̋̎̔̓̉ ̓́ 
̃̉̍̋̎̔̓̉Ȣ ̝ ̨́̋̏̎̏̍̑̎̏ȟ ̏̚ BorderedMorph ɀ ̗ ̆ Morphȟ ̠̋̉̊ ̤̍́ ̍̆̇̔Ȣ ˙̉ ̓́̋̏̇ ̍̏̄̌̉ ̂ 
̃̒̓́̃̉̓̉ ̨̍̆̎́ ̨̖̈̍̎̎̉ ̠̆̋̈̆̍̐̌̑́ ̨̍̇ ̌́̐̋́̍̉ ̃ ̅̑̔̄̏̍̔ ̠̑̅̋̔ȟ ́̌̆ȟ ̐̏̋̉ ̏̚ȟ 
̙̈́̌̉̉̍̏ ̗̆̊ ̒̐̉̒̏̋ ̨̐̏̑̏̇̎̍Ȣ 



˱ͤ͜ͼ͊͊͘͜͜͡ͼ͜Ύ ͎͙ͪ 

53 

˶͙͎ͫͭͤ͜ 6.4. ˸ ͔ͭͦ͒ ͤ͜͜ͼ͊͊͘͜͜͡ͼ͜͝ ͎͙ͪ 

LOGame >> initialize  
| sampleCell  width  height  n |  
super initialize.  
n := self cellsPerSide.  
sampleCell := LOCell new.  
width := sampleCell width.  
height := sampleCell height.  
self bounds: (5 @ 5 extent: (width * n) @ (height * n) + (2 * self  
 borderWidth)).  
cells := Array2D  new: n tabulate: [ :i :j | self newCellAt: i at: j ]  

 
˝̉̒Ȣ 6.8. ˏ ̘̠̉̈̎́̆̎̎ ̩̎̏̃̏ ̨̩̈̍̎̎̏ ̠̆̋̈̆̍̐̌̑́ Ⱥ̎́ ̝̌̏̓̔Ȼ 

 
˝̉̒Ȣ 6.9. ̃ ̏̍̉̌̋̉ȟ ̨̈̎́̊̅̆̎ ̃ ̨̓̆̋̒̓ ̍̆̓̏̅̔ ̨̨̨̨̨̗̗̩̎́̌̈́ 

6.9. ˱ͤ͜ͼ͊͊͘͜͜͡ͼ͜Ύ ͎͙ͪ 

˟̆̐̆̑ ̘̃̉̈̎́̉̍̏ ̍̆̓̏̅ initialize  ̅ ̠̌ LOGame. ˏ ̨̝̃̆̅̓ ̋̏̅ ̈  ̨̌̒̓̉̎̄̔ φȢτ ̃  ̨ ̨̠̘̄̌̅́ ̠̋ 
̍̆̓̏̅ ̆ ̠̋̈̆̍̐̌̑́ LOGame, ̨  ̒̐̑̏̂̔̊̓̆ ̈̂̆̑̆̄̓̉ ̊̏̄̏Ȣ x ̆ ̝̅̏̒̉̓ ̏̂ȭ̤̍̎̉̊ ̍̆̓̏̅ȟ ̐̑̏̓̆ 
̎̆ ̐̆ ̑̆̇̉̃́̊̓̆ȟ ̍̉ ̝̅̆̓́̌̎̏ ̠̐̏̒̎̉̍̏ ̋̏̇̆̎ ̊̏̄̏ ̠̑̅̏̋ ̔ ̖̎́̒̓̔̐̎̉ ̖̐́̑́̄̑́́̕Ȣ 

Pharo ̐ ̝̠̏̒̋́̑̇̉̓̒ȟ ̏̚ ̨̃̎ ̎̆ ̤̈̎́ȟ ̏̚ ̘̤̏̈̎́́ cells ɉ̅̉̃Ȣ ̑̉̒Ȣ 6.8Ɋȟ ̨ ̤̈́̐̑̏̐̏̎̔ ̃́̍ 
̨̝̋̌̋́ ̨̒̐̏̒̏̂̃ ̠  ̋̃ ̉̐̑́̃̉̓̉ ̨̗̟̒̉̓̔́Ȣ ˛̨̝̂̆̑̓ ȺDeclare new instance variableȻȟ ̨̝̏̒̋̌̋̉ 
̎́̍ ̨̐̏̓̑̂̎̆ ̐ ̏̌̆ ̅ ̖́̎̉ ̠̆̋̈̆̍̐̌̑́. 

ˏ̨̅̋̑̉̊̓̆ ̃̋̌́̅̋̔ ȺLOGameȻ ˛̠̘̄̌̅́́ ̨ ̠̐̆̑̆̋̏̎́̊̓̆̒ȟ ̏̚ ̃ ̨̙̏̄̏̌̏̆̎̎ ̋̌́̒̔ ̠̋ ̈́ 
̖̐̏̍́̏̍ ̨̘̩́̑̃̎̏ ̘̐́̌̉̋̉ ̈ ȭ̠̠̃̉̌̏̒ ̙̠̏̄̏̌̏̆̎̎ ̨̩̈̍̎̎̏ cellsȢ ˜̨̝̠̏̃̆̑̎̓̒ ̅̏ ̃̋̌́̅̋̉ ̈ 
̙̠̏̄̏̌̏̆̎̎̍ ̍̆̓̏̅̔ initializeȟ ̨ ̃̉ ̘̐̏̂́̉̓̆ȟ ̏̚ ̨̠̋̏̍̐̌̓̏̑ ̠̃̉̃̉̃ ̆̚ ̨̅̃ ̐̑̏̂̌̆̍̉ ̃ 
̨̓̆̋̒̓ ̍̆̓̏̅̔ ɉ̑̉̒Ȣ φȢωɊȢ ˚́̒̓̔̐̎̉̊ ̐́̑́̄̑́̕ ̨̝̑̏̈̐̏̃̒̓ȟ ̠̋̉̍ ̘̎̆̈̃̉̎̉̍ ̒̐̏̒̏̂̏̍ 
̍̏̇̎́ ̩̖ ̈́̌́̄̏̅̉̓̉ȡ ̍̉ ̤̒̐̑̏̂̔̍̏ ̃̉̋̏̎́̓̉ ̐ ̑̏̂̌̆̍̎̉̊ ̋̏̅Ȧ 
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˝̉̒Ȣ 6.10. Pharo ̈ ̙̎́̊̏ ̃̎ ̨̆̃̅̏̍̉̊ ̒̆̌̆̋̓̏̑ 

6.10. ʕ ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔͍͎ͨͪ͊ ˹͎͍͊͊ͦ͒͗ͯ͊͡;͊ 

˚́ ̗̝̏̍̔ ̨̆̓́̐ȟ ̠̋̏̚ ̃̉ ̨̤̃̅̋̑̉̓̆ ˝̘̏̂̏̆ ̨̃̋̎̏, ̃ ̃̆̅̆̓̆ ̑́̄̍̆̎̓̕ ȺLOGame newȻ ̨  ̃̉-
̤̋̏̎́̓̆ ̊̏̄̏ȟ 0ÈÁÒÏ ̐ ̝̠̏̒̋́̑̇̉̓̒ȟ ̏̚ ̊̏̍̔ ̨̎̆̃̅̏̍̉̊ ̨̈̍̒̓ ̠̖̅̆̋̉ ̨̃̉̑́̈̃ ɉ̅̉̃Ȣ ̑̉̒Ȣ 
6.10). ˏ ̨̎ ̨̤̃̅̋̑̉ ˚̘́̌́̄̏̅̇̔̃́ ̨ ̨̝̐̏̃̅̏̍̉̓ȟ ̏̚ ̠̆̋̈̆̍̐̌̑ LOGame ̎ ̆ ̨̤̑̏̈̔̍ ̐ ̨̏̃-
̠̅̏̍̌̆̎̎ cellsPerSize. ̃ ̑̏̓̆ cellsPerSize ̎ ̆ ̤ ̟̐̏̍̉̌̋̏: ̐ ̑̏̒̓̏ ̗̆ ̍̆̓̏̅ȟ ̠̋̉̊ ̆̚ ̎̆ 
̘̃̉̈̎́̉̌̉Ȣ ˔́̑́̈ ̍  ̗̉ ̆ ̈̑̏̂̉̍̏. 

 
˝̉̒Ȣ 6.11. ˞ ̉̒̓̆̍́ ̒̓̃̏̑̉̌́ ̎̏̃̉̊ ̍̆̓̏̅ȟ ̨̓̌̏ ̠̋̏̄̏ ̨̐̏̓̑̂̎̏ ̘̃̉̈̎́̉̓̉ 

˚̆ ̈́̋̑̉̃́̊̓̆ ˚̘́̌́̄̏̅̇̔̃́ȟ ́ ̎ ̨̝́̓̉̒̎̓ ̎́ ̊̏̄̏ ̋̎̏̐̋̔ CreateȢ ˠ ̨̨̝̃̅̐̏̃̅ ̎́ ̈́̐̉̓ 
̐̑̏ ̋̌́̒ȟ ̠̋̉̊ ̨̍̒̓̉̓̉̍̆ ̍̆̓̏̅ȟ ̨̝̏̂̆̑̓ LOGame. ɣ  ̈ ̨́̐̉̓ ̐̑̏ ̐̑̏̓̏̋̏̌ ̍̆̓̏̅̔ ̨̝̃̃̆̅̓ 
ȺaccessingȻ ̨ ̎ ̨̝́̓̉̒̎̓ Ok. ̊ ̘́̌́̄̏̅̇̔̃́ ̝̒̓̃̏̑̉̓ ̍̆̓̏̅ cellsPerSize ̎ ́ ̝̌̏̓̔ ̊ ̏̅̑́̈̔ 
̝̈́̐̔̒̓̉̓ ̊̏̄̏ ̎́ ̠̃̉̋̏̎́̎̎Ȣ ˞̓̃̏̑̆̎́ ̓́̋ ̒̓́̎̅́̑̓̎ ́̑ ̨̨̗̠̆́̌̈́ ̍̆̓̏̅̔ ̨̐̏̍̒̓̉̌́ ̃ 
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̊̏̄̏ ̨̓̌̏ ̨̠̐̏̃̅̏̍̌̆̎̎ Ⱥself shouldBeImplementedȻ. ̟ ̏̄̏ ̠̃̉̋̏̎́̎̎ ̤̈́̐̔̒̋́ ̠̃̉̎̓̏̋ 
 ̨ȣ ̈̎̏̃̔ ̨̤̃̅̋̑̉̃́ ˚̘́̌́̄̏̅̇̔̃́ ̎  ́̃ ̨̘̉̈̎́̆̎̎ ̍ ̆̓̏̅̔ (̑̉̒Ȣ φȢρρ).  

˟̆̐̆̑ ̃̉ ̍̏ ̇̆̓̆ ̎ ́̐̉̒́̓̉ ̃ ̘̠̉̈̎́̆̎̎ ̎̏̃̏̄̏ ̍ ̆̓̏̅Ȣ̔ ˣ̆̊ ̍̆̓̏̅ ̃́̇̋̏ ̈̑̏̂̉̓̉ ̐̑̏̒-
̨̙̓̉̍ȡ ̨̃̎ ̈́̃̇̅̉ ̤̐̏̃̆̑̓́ ̋̏̎̒̓́̎̓̔ ρπȢ 

LOGame >> cellsPerSide  
"The number of cells along each side of the game"  
^ 10  

˛̨̤̟̅̎ ̈ ̐̆̑̆̃́̄ ̠̐̏̅́̎̎ ̋̏̎̒̓́̎̓ ̈́ ̟̅̏̐̏̍̏̄̏ ̨̍̆̓̏̅̃ ̤ ̓̆ȟ ̏̚ ̔ ̃̉̐́̅̋̔ ̑̏̈̃̉̓̋̔ 
̐̑̏̄̑́̍̉ȟ ̋̏̌̉ ̘̠̈̎́̆̎̎ ̩̓́̋̏ ̋̏̎̒̓́̎̓̉ ̤̒̓́ ̈́̌̆̇̎̉̍ ̨̃̅ ̨̙̖̎̉ ̃̌́̒̓̉̃̏̒̓̆̊ȟ 
̍̆̓̏̅ ̍̏̇̎́ ̌̆̄̋̏ ̨̈̍̎̉̓̉ ̠̅̌ ̘̠̏̂̉̒̌̆̎̎ ̗̝̏̄̏ ̘̠̈̎́̆̎̎Ȣ 

 
˝̉̒Ȣ 6.12. ˏ ̘̠̉̈̎́̆̎̎ ̍̆̓̏̅̔ cellsPerSide ̃  ˚̨̘́̌́̄̏̅̇̔̃́ 

˚̆ ̝̈́̂̔̅̓̆ ̨̟̒̋̏̍̐̌̃́̓̉ ̍̆̓̏̅ȟ ̠̋ ̨̝̓̌̋̉ ̙̎́̐̉̆̓̆ ̊̏̄̏, ̈ ́ ̟̅̏̐̏̍̏̄̏ ̃̒̆ ̨̤̩̓ ̇ 
̋̏̍́̎̅̉ ȺAcceptȻȢ ˏ̉ ̍́̌̉ ̂ ̏̓̑̉̍́̓̉ ̒ ̨̗̟̉̓̔́ȟ ̈ ̏̂̑́̇̆̎̔ ̎́ ̑̉.̒ 6.12Ȣ ˬ̋̏̚ ̃̉ 
̎́̓̉̒̎̆̓̆ ̋̎̏̐̋̔ Proceed, ̓ ̏ ̐̑ ̏̄̑́̍́ ̝̐̑̏̅̏̃̇̉̓ ̤̒̃̏ ̠̃̉̋̏̎́̎̎ ̨ ̝̠̈̔̐̉̎̉̓̒ȟ ̂̏ 
̍̉ ̎̆ ̘̃̉̈̎́̉̌̉ ̍̆̓̏̅ newCellAt:at:. 

˙̏̇̆̍̏ ̘̃̉̈̎́̉̓̉ ̊̏̄̏ȟ ̠̋ ̨ ̨̐̏̐̆̑̆̅̎̊ȟ ́̌̆ ̐̏̋̉ ̏̚ ̝̈̔̐̉̎̉̍̏̒ȟ ̏̂̚ ̠̐̏̒̎̉̓̉ 
̨̝̙̅̆̓́̌̎̆ȟ ̏̚ ̃̇̆ ̈̑̏̂̉̌̉Ȣ ̝ ́̋̑̉̊̓̆ ˚̘́̌́̄̏̅̇̔̃́ ̨ ̠̝̐̏̄̌̎̓̆ ̎́ ̘̠̃̉̈̎́̆̎̎ ̋̌́̒̔ 
̆̚ ̑́̈ ɉ̙̎́̓̉̒̎̔̃̉ ̎ ́ LOGame ̎ ́ ̨̐́̎̆̌ ̋ ̨̌́̒̃ ˞ ̉̒̓̆̍̎̏̄̏ ̠̘̏̄̌̅́́ɊȢ ˏ̉ ̘̐̏̂́̉̓̆ȟ ̏̚ 
˛̠̘̄̌̅́ ̅ ̏̐̏̃̎̉̃ ̃ ̘̠̉̈̎́̆̎̎ ̋̌́̒̔ ̓ ́ȟ̋ ̏̚ ̃̏̎̏ ̓̆̐̆̑ ̍ ̨̝̒̓̉̓ ̈ ̨̍̎̎̔ ̠̆̋̈̆̍̐̌̑́ 
cells. ̠ ̨̗̝̌́̎̓ ̎́ ̨̍̆̓̏̅ initialize  ɀ ̓ ̔̓ ̓́̋̏̇ ̨̠̃̅̂̔̌̉̒ ̨̐̆̃̎ ̨̈̍̎̉Ȣ ˗̨̏̌̑ ̨̠̐̏̃̅̏̍̌̆̎̎ 
cellsPerSide ̈ ̨̠̍̎̉̃̒ ̈ ̘̆̑̃̏̎̏̄̏ ̎́ ̘̈̃̉́̊̎̉̊ ̘̏̑̎̉̊ȟ ̨ ̙̐̏̍̆̎́̌̏ ̨̝̐̏̃̅̏̍̌̆̎ ̐̑̏ 
̐̏̍̉̌̋̉ ̨̃̅ ˜̨̘̏̍̎̉̋́ ̈ ̨̠̋̏̒̓Ȣ ˤ̆̑̃̏̎̉̍ ̙̠̈́̌̉̉̌̏̒ ̙̌̉̆ ̨̠̐̏̃̅̏̍̌̆̎̎ 
newCellAt:at:. 

6.11. ʕ ͙͍;͊Ίͣͦ ͔ͣͭͦ͒ initialize 

ˑ́̃́̊̓̆ ̑̏̈̂̆̑̆̍̏ ̍̆̓̏̅ initializeȢ ˑ̠̌ ̨̘̈̑̔̎̏̒̓ ̠̠̐̏̒̎̆̎̎ ̍̉ ̐̆̑̆̎̔̍̆̑̔̃́̌̉ ̊̏̄̏ 
̠̑̅̋̉Ȣ 

˾Ύ͒ͦ͟ н 

ˠ ̠̑̅̋̔ 2 ̃ ̉̑́̈ Ⱥ| sampleCell width height n |Ȼ ̏ ̙̤̄̏̌̏̔ ̘̏̓̉̑̉ ̨̘̓̉̍́̒̏̃ ̨̨̈̍̎̎Ȣ ˵̖ 
̟̝̎́̈̉̃́̓ ̘̓̉̍́̒̏̃̉̍̉ȟ ̓̏̍̔ ̏̚ ̩̖̠̎ ̝̏̂̌́̒̓ ̨̃̉̅̉̍̏̒̓ ̓́ ̨̝̓̑̉̃́̌̒̓ ̠̇̉̓̓ 
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̨̏̂̍̆̇̆̎ ̗̉̍ ̍̆̓̏̅̏̍Ȣ ˟̘̉̍́̒̏̃̉̍ ̨̈̍̎̎̉̍ ̟̝̅́̓ ̐ ̨̠̟̝̏̒̎̃́̌̎ ̨̍̆̎́ȟ ̏̂̚ ̈̑̏̂̉̓̉ 
̋̏̅ ̙̌̆̄̉̍ ̠̅̌ ̠̠̒̐̑̉̊̎̓̓Ȣ ˝̠̅̋̉ τɀχ ̟̝̈́̅́̓ ̘̠̈̎́̆̎̎ ̗̖̉ ̨̖̈̍̎̎̉Ȣ 

1 initialize  
2    | sampleCell  width  height  n |  
3    super initialize.  
4    n := self cellsPerSide.  
5    sampleCell := LOCell new.  
6    width := sampleCell width.  
7    height := sampleCell height.  
8    self bounds: (5 0 @ 50 extent:  
                      (width * n)@(height * n) + (2 * self  borderWidth)).  
9    cells := Array2D  
        new: n  
        tabulate: [ :i :j | self newCellAt: i at: j ]  

˾Ύ͒ͦ͟ п 

ˬ̋̏̄̏ ̨̑̏̈̍̑̔ ̍́̌̏ ̂ ̂̔̓̉ ̐̏̌̆ ̠̅̌ ̄̑̉ȩ ˑ̝̏̒̓́̓̎̏̄̏ȟ ̏̂̚ ̨̃̍̒̓̉̓̉ ̠̅̆̋̔ ̨̎̆̃̅ȭ̤̍̎̔ 
̨̨̝̝̋̌̋̒̓ ̨̋̌̓̉̎̏̋ ̓́ ̟̎́̍́̌̃́̓̉ ̍̆̇̔ ̎́̃̋̏̌̏ ̖̎̉Ȣ ˞̨̝̋̌̋̉ ̨̋̌̓̉̎̏̋ ̤̍́ ̂ ̔̓̉ȩ υȩ ρπȩ 
ρππȩ ˚̨́̑́̈ ̍̉ ̎̆ ̤̈̎́̍̏ȟ ̠ ̋̆ ̘̉̒̌̏ ̃̉̂̑́̓̉ȟ ́̌̆ȟ ̠̋̂̉ ̊ ̈̎́̌̉ȟ ̓̏ ̨̊̍̏̃̑̎̏ ̍̏̄̌̉ ̂ 
̨̈̍̎̉̓̉ ̨̒̃̊ ̨̃̉̂̑ ̨̨̙̐̈̎̆Ȣ ˟̏̍̔ ̍̉ ̤̅̆̌̆̄̔̍̏ ̨̨̨̝̝̃̅̐̏̃̅́̌̎̒̓ ̈́ ̠̈̎́̎̎ ̨̗̤̩ ̨̨̝̋̌̋̏̒̓ 
̎́ ̨̙̎̉̊ ̍̆̓̏̅ȟ ̠̋̉̊ ̤̎́̈̉̃́̍̏ cellsPerSide ɉ̊̏̄̏ ̆̚ ̎̆ ̨̒̎̔̃́̌̏ ̎́ ̍̏̍̆̎̓ ̠̎́̐̉̒́̎̎ 
̍̆̓̏̅̔ ̨̨̨̨̨̗̗̩̎́̌̈́ɊȢ ˚̆ ̠̝̌̋́̊̓̆̒ ̗̝̏̄̏ȟ ̨̎́̒̐̑́̃̅ ̗̆ ̤ ̖̙̟̏̑̏̏ ̟̐̑́̋̓̉̋̏ ̐̉̒́̓̉ 
̋̏̅ȟ ̟̘̝̈̃̆̑̓́̉̒ ̅̏ ̆̚ ̎̆ ̘̖̃̉̈̎́̆̎̉ ̨̍̆̓̏̅̃Ȣ ˤ̏̍̔ȩ ˎ̏ ̐̏̋̉ ̍̉ ̎̆ ̘̐̏́̌̉ ̐̉̒́̓̉ 
̍̆̓̏̅ initializeȟ ̍̉ ̊ ̎̆ ̝̈̅̏̄́̅̔̃́̌̉̒ȟ ̏̚ ̎́̍ ̝̠̈̎́̅̏̂̉̓̒ cellsPerSideȢ ˴  ̗̃ ̆̊ ̍̏̍̆̎̓ 
̍̉ ̍̏̇̆̍̏ ̅́̓̉ ̊̏̍̔ ̨̈̍̒̓̏̃̎̆ ̨̍ȭ̠ ̓́ ̐̑̏̅̏̃̇̔̃́̓̉ȟ ̂̆̈ ̠̐̆̑̆̑̉̃́̎̎ ̗̐̑̏̆̒̔Ȣ ˬ ̋ ̍̉ 
̃̇̆ ̘̂́̉̌̉ȟ ̓́̋̉̊ ̍̆̓̏̅ ̌̆̄̋̏ ̘̃̉̈̎́̉̓̉ ̨̐̅ ̘́̒ ̠̃̉̐̑̏̂̔̃́̎̎ ̏̂ȭ̤̋̓́ȟ ́ ̨̝̍̏̇̌̉̃̒̓ 
̨̃̅̋̌́̒̓̉ ̨̨̗̟̑̆́̌̈́ ̎́ ̨̐̏̓̍ ̤ ̟̒̔̐̆̑̒̉̌̏ Pharo. 

˛̓̇̆ȟ ̠̑̅̏̋ τ ̨̠̤̃̅̐̑́̃̌ ̐ ̨̠̏̃̅̏̍̌̆̎̎ cellsPerSide ̅ ̏ self, ̓ ̏̂̓̏ ̒́̍̏̍̔ ̨̒̏̂Ȣ ˏ̨̨̝̅̐̏̃̅ȟ 
̨̨̝̝̋̌̋̒̓ ̨̋̌̓̉̎̏̋ ̎́ ̨̏̅̎̊ ̨̒̓̏̑̏̎ ̨̄̑̏̃̏̄̏ ̠̐̏̌ ̟̤̝̠̐̑̉̒̃̏̓̒ ̨̨̈̍̎̎̊ n. 

˚̨́̒̓̔̐̎ ̓̑̉ ̠̑̅̋̉ ̟̟̝̒̓̃̏̑̓ ̎̏̃̉̊ ̠̆̋̈̆̍̐̌̑ LOCell, ̐ ̟̟̝̑̉̒̃̏̓ ̊̏̄̏ ̙̉̑̉̎̔ ̨ 
̃̉̒̏̓̔ ̨̨̃̅̐̏̃̅̎̉̍ ̘̓̉̍́̒̏̃̉̍ ̨̈̍̎̎̉̍Ȣ ˚̨́̃̏̚ ̃̒̆ ̗̆ȩ ˝̨̏̈̍̑̉ ̨̋̌̓̉̎̋̉ ̨̨̐̏̓̑̂̎ȟ 
̏̂̚ ̘̏̂̉̒̌̉̓̉ ̨̑̏̈̍̑̉ ̠̐̏̌ȟ ́ ̃ ̋̏̄̏ ̇ ̩̖ ̨̠̅̏̃̅́̓̉̒ȟ ̠̋ ̎̆ ̃ ̩̒́̍̏ ̨̋̌̓̉̎̋̉ȩ 
˚́̊̋̑́̆̚ ̈ ̖̍̏̇̌̉̃̉ ̨̗̝̍̒ ̨̠̈̂̆̑̄́̎̎ ̨̨̑̏̈̍̑̃ ̨̋̌̓̉̎̋̉ ɀ ̆ ̠̋̈̆̍̐̌̑ ̋̌́̒̔ LOCell. 

˾Ύ͒ͦ͟ у 

˝̠̅̏̋ ψ ̤̈́̅́ ̨̍̆̇ ̎̏̃̏̄̏ ̏̂ȭ̤̋̓́ ̄ ̑Ȣ̉ ˚̆ ̟̘̃̎̉̋́̉ ̔ ̨̅̆̓́̌ȟ ̨̐̏̃̑̓̆ȟ ̏̚ ̃̉̑́̈ ̔ 
̅̔ ̖̇̋́ ̟̤̒̓̃̏̑ ̋̃́̅̑́̓ ̈ ̨̌̃̉̍ ̨̖̃̆̑̎̍ ̋̔̓̏̍ ̔ ̨̘̗̓̏ ɉυ0; 50Ɋ ̨ ̐̑́̃̉̍ ̨̎̉̇̎̍ ̋̔̓̏̍ 
̝̅̏̒̓́̓̎̏ ̅́̌̆̋̏ȟ ̏̂̚ ̨̃̍̒̓̉̓̉ ̨̐̏̓̑̂̎̔ ̨̨̝̝̋̌̋̒̓ ̨̋̌̓̉̎̏̋Ȣ 

˻͚ͫͭ͊ͤͤ͜ ͪΎ͒ͦ͟ 

˛̨̒̓́̎̎̊ ̠̑̅̏̋ ̟̤̐̑̉̒̃̏ ̟̐̏̌ cells ̎ ̏̃̏̒̓̃̏̑̆̎̔ ̗̟̍́̓̑̉ȟ ̠̆̋̈̆̍̐̌̑ ̋̌́̒̔ Array2D, ̈  
̝̟̐̑́̃̉̌̎̏ ̨̨̝̟̋̌̋̒̓ ̨̠̑̅̋̃  ̨̒ ̨̗̓̏̃̐̃Ȣ ˙̉ ̒̓̃̏̑̉̌̉ ̗̟̍́̓̑̉ȟ ̨̙̎́̅̒̌́̃̉ ̨̐̏̃̅̏̍-
̠̌̆̎̎ Ⱥnew:tabulate:Ȼ ̅ ̏ ̋̌́̒̔ Array2DȢ ˗̌́̒̉ ̓́̋̏̇ ̤ ̏̂ȭ̤̋̓́̍̉ȟ ̓̏̍̔ ̍̏̇̆̍̏ ̎́̅̒̉̌́-
̓̉ ̩̍ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ˙̉ ̤̈̎́̍̏ȟ ̏̚ Ⱥnew:tabulate:Ȼ ̐ ̤̑̉̊̍́ ̅̃́ ́̑̄̔̍̆̎̓̉ȟ ̂̏ ̨̃̎ ̤̍́ 
̨̅̃ ̅̃̏̋̑́̐̋̉ ɉȡɊ  ̨̃ ̨̍̆̎Ȣ ˍ̑̄̔̍̆̎̓̉ ̟̝̃̋́̈̔̓ ̈̑́̈̔ ̨̠̐̒̌ ̅̃̏̋̑́̐̏̋Ȣ ˬ̋̏̚ ̃̉ ̈̃̉̋̌̉ 
̅̏ ̍̏̃ȟ ̏̚ ̟̝̐̆̑̆̅́̓ ́̑̄̔̍̆̎̓̉ ̨̃̒ ̑́̈̏̍ ̨̃̒̆̑̆̅̉̎ ̅̔̇̏̋ȟ ̓̏ ̗̆ ̘̒̐̏́̓̋̔ ̍̏̇̆ 
̝̃̉̅́̓̉̒ ̅̉̃̎̉̍Ȣ ̱ ̌̆ ̎̆ ̨̐́̎̋̔̊̓̆ȟ ̗̆ ̙̌̉ ̆̒ ̉̎̓́̋̒̉̒Ȣ ˏ̉ ̠̠̤̝̠̃̌̓̒ȟ ̏̚ ̗̆ ̅̔̇̆ ̎ ̨̝́̃̓ 
̖̙̏̑̏̉̊ ̒̉̎̓́̋̒̉̒ȟ ̨̝̏̒̋̌̋̉ ̎́̈̃ ̔̍ ̆̓̏̅̔ ̍̏̇̎́ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̅ ̠̌ ̠̠̐̏̒̎̆̎̎ 



˽ͦ͒͜͡ ͔͍ͣͭͦ͒͜ ͤ͊ ͙ͨͪͦͭͦͦ͟͡ 

57 

̘̠̐̑̉̈̎́̆̎̎ ́ ̨̑̄̔̍̆̎̓̃Ȣ ˚́̐̑̉̋̌́̅ȟ ̨̗̌̋̏̍ ̨̈̑̏̈̔̍̌̏ȟ ̏̚ ȺArray2D rows: 5 columns: 2Ȼ 
̤̍́ υ ̨̠̑̅̋̃  ̨ς ̨̗̒̓̏̃̐ȟ ́ ̎̆ ς ̠̑̅̋̉ ̓́ υ ̨̗̒̓̏̃̐̃Ȣ 

ȺArray2D new: n tabulate: [ :i :j | self newCellAt: i at: j ]Ȼ ̒ ̟̤̓̃̏̑ ̎̏̃̉̊ ̨̅̃̏̃̉̍̑̎̉̊ ̍́̒̉̃ 
(̗̟̍́̓̑̉) nϼn ̓ ́ ̨̨̨̨̗̤̎́̌̈̔ ̩̩ ̆̌̆̍̆̎̓̉Ȣ ˜̘̏́̓̋̏̃̆ ̘̠̈̎́̆̎̎ ̋̏̇̎̏̄̏ ̆̌̆̍̆̎̓́ 
̝̈́̌̆̇̉̓ ̨̃̅ ̊̏̄̏ ̋̏̏̑̅̉̎́̓Ȣ ˒̌̆̍̆̎̓ ̎́ ̨̗̩̐̏̈̉ ɉi, j) ̂̔̅̆ ̨̨̨̨̗̎́̌̈̏̃́̎̏ ̝̑̆̈̔̌̓́̓̏̍ 
̘̠̏̂̉̒̌̆̎̎ Ⱥself newCellAt: i at: jȻ. 

6.12. ˽ ͦ͒͜͡ ͔͍ͣͭͦ͒͜ ͤ͊ ͨ ͙ͪͦͭͦͦ͟͡ 

˜̙̆̑ ̨̎̇ ̘̃̉̈̎́́̓̉ ̨̨̙̎ ̍̆̓̏̅̉ȟ ̠̄̌̎̆̍̏ ̎́ ̟̓̑̆̓ ̝̐́̎̆̌ ̨̔̄̏̑ ˛̠̘̄̌̅́́Ȣ ˟́̋ ̒́̍̏ȟ ̠̋ 
̙̐̆̑́ ̝̐́̎̆̌ ˛̠̘̄̌̅́́ ̤̅́ ̈ ̍̏̄̔ ̎ ́̍ ̨̋̌́̒̉̋̔̃́̓̉̕ ̋̌́̒̉ ̎́ ̐́̋̆̓̉ȟ ̝̐́̎̆̌ ̐̑̏̓̏̋̏-
̨̌̃ ̤̅̏̐̏̍́̄́ ̨̋̌́̒̉̋̔̃́̓̉̕ ̍̆̓̏̅̉ȟ ̏̂̚ ̎̆ ̝̅̏̃̏̅̉̌̏̒ ̗̟̐̑́̃́̓̉ ̈ ̅̔̇̆ ̅̏̃̄̉̍ 
̒̐̉̒̋̏̍ ̨̍̆̎ ̎́ ̨̐́̎̆̌ ̨̍̆̓̏̅̃Ȣ ˟̨́̋ ̄̑̔̐̉ ̨̍̆̓̏̅̃ ̟̝̎́̈̉̃́̓ Ⱥ̐̑̏̓̏̋̏̌́̍̉ȻȢ 

˔́ ̘̠̈́̍̏̃̔̃́̎̎̍ ̃̉ ̍́̓̉̍̆̓̆ ̨̝̃̑̓̔́̌̎̉̊ ̐̑̏̓̏̋̏̌ Ⱥinstance sideȻȟ ̠̋̉̊ ̨̝̍̒̓̉̓ ̨̔̒ 
̍̆̓̏̅̉ ̋̌́̒̔Ȣ 

ˬ̋̏̚ ̃̉ ̃̉̋̏̎̔̃́̌̉ ̐̑̉̋̌́̅ ̒ ̠̓̃̏̑̆̎̎ ̄̑̉, ̓  ̏̐ ̝́̎̆̌ ̨̐̑̏̓̏̋̏̌̃ ̃ ̙́̏̄̏ ˛̠̘̄̌̅́́ 
̍́̌́ ̂ ̍ ̨̒̓̉̓ ̉̐ ̑̏̓̏̋̏̌ ̉ȺinitializationȻ ̓ ́ ȺoverridesȻȢ ˏ̏̎̉ ̟̝̠̅̏̅́̓̒ ̘́̃̓̏̍́̓̉̎̏ȟ 
̋̏̌̉ ̃̉ ̘̤̐̆̑̆̃̉̈̎́́̓̆ ̍̆̓̏̅ ȺinitializeȻȢ ˞̉̒̓̆̍̎̉̊ ̠̘̏̄̌̅́ ̘́̃̓̏̍́̓̉̎̏ ̨̤̏̑̄́̎̈̏̃̔ 
̍̆̓̏̅̉ ̓́ ̤̅̏̅́ ̩̖ ̅̏ ̨̨̃̅̐̏̃̅̎̏̄̏ ̐̑̏̓̏̋̏̌̔ȟ ̋̏̌̉ ̨̝̓̌̋̉ ̍̏̇̌̉̃̏Ȣ 

˔̨̃̅̋̉ ̠̘̏̄̌̅́ ̤̈̎́ȟ ̠̋ ̃̉̂̑́̓̉ ̝̐̑́̃̉̌̎̉̊ ̐̑̏̓̏̋̏̌ȩ ˔́̄́̌̏̍ ̨̃̎ ̎̆ ̤̈̎́ ̎́̐̆̃̎̆ȟ 
́̌̆ ̍̏̇̆ ̑̏̂̉̓̉ ̨̐̆̃̎ ̠̐̑̉̐̔̆̎̎̚Ȣ ˚́̐̑̉̋̌́̅ȟ ̠̋̏̚ ̍̆̓̏̅ initialize  ̃ ̘̉̈̎́̆̎̏ ̃ 
̨̎́̅̋̌́̒ȟ ̓̏ ̨̃̎ ̝̐̑̉̐̔̒̓̉̓ȟ ̏̚ ̙̎́ ̍̆̓̏̅ initialize  ̐ ̨̏̓̑̂̎̏ ̈́ ̘̉̒̌̉̓̉ ̅ ̏ ̓̏̄̏ ̇ 
̐̑̏̓̏̋̏̌̔ȟ ̏̚ ̊ ̍̆̓̏̅, ̠ ̋̉̊ ̨̃̎ ̘̤̐̆̑̆̃̉̈̎́́. 

˜̝́̎̆̌ ̨̐̑̏̓̏̋̏̌̃ ̍̏̇̆ ̓́̋̏̇ ̨̍̒̓̉̓ ̉̐ ̑̏̓̏̋̏̌ Ⱥas yet unclassifiedȻȟ ̅ ̏ ̠̋̏̄̏ 
̝̎́̌̆̇́̓ ̨̔̒ ̨̨̎̆̋̌́̒̉̋̏̃́̎̕ ̍̆̓̏̅̉. ˟ ̨̏̅ȟ ̏̂̚ ̃̉̐̑́̃̉̓̉ ̒ ̨̗̟̉̓̔́ȟ ̏ ̨̝̂̆̑̓ ̋̏̍́̎̅̔ 
Ⱥcategorize all uncategorizedȻ ̈  ̋̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ ̨̐́̎̆̌ ̨̐̑̏̓̏̋̏̌̃ȟ ́̂̏ ̨̋̌́̒̉̋̔̊̓̆̕ 
̋̏̇̆̎ ̍̆̓̏̅ ̃ ̘̑̔̎̔. 

6.13. ˭ ͍͔͊ͪ΄͔ͤͤΎ ͪ ͙ͦͪͦ͋͘͟ ͎ ͙ͪ 

ˍ ̈́̑́̈ ̅́̃́̊̓̆ ̘̃̉̈̎́̉̍̏ ̨̨̙̎ ̍̆̓̏̅̉ȟ ̨̃̉̋̏̑̉̒̓́̎ ̃  LOGame>>initialize . ˏ ̉ ̍̏̇̆̓̆ 
̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̠̅̌ ̗̝̏̄̏ ̨ ˛̠̘̄̌̅́ ̨̋̌́̒̃ȟ ̨ ˚̘́̌́̄̏̅̇̔̃́. ɣ  ̝̂̔̅-̠̋̏̍̔ ̃̉̐́̅̋̔ 
̘̐̏̎̆̍̏ ̈ LOGame>>newCellAt:at: ̔  ̨̐̑̏̓̏̋̏̌ initialization . 

LOGAme >> newCellAt: i at: j  
 

"Create a cell for position (i,j) and add it to my on - screen  
representation at t he appropriate screen position.  
Answer the  new cell"  
 
  | c origin |  
  c := LOCell new.  
  origin := self innerBounds origin.  
  self addMorph: c.  
  c position: ((i -  1) * c width) @ ((j -  1) * c height) + origin.  
  c mouseAction: [ self toggleNeighboursOfCellAt: i at: j ]  

˔̠́̔̃́̇̆̎̎Ȣ ˚́̃̆̅̆̎̉̊ ̋̏̅ ̘̝̒̐̑̉̉̎̉̓ ̃ ̠̉̎̓̏̋ȟ ̨̝̏̒̋̌̋̉ ̨̝̍̒̓̉̓ ̎́̃̍̉̒̎̔ ̐̏̍̉̌̋̔Ȣ 
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͍̅ͦͪͣ͊ͭͯ͊ͤͤΎ 

ˬ̋ ̃̉ ̍̏̇̆̓̆ ̘̂́̉̓̉ȟ ̔ ̨̋̏̅ ̤ ̨̐̏̑̏̇̎ ̠̑̅̋̉ ̓́ ̨̃̅̒̓̔̐̉Ȣ ˑ̠̌ ̓̏̄̏ȟ ̏̂̚ ̝̅̏̓̑̉̍̔̃́̓̉̒ 
̖̏̅̎́̋̏̃̉ ̐̑́̃̉̌ ̠̏̑̍́̓̔̃́̎̎̕ ̋̏̅̔ȟ ̍̏̇̆̓̆ ̠̐̏̋̌́̒̓̉̒ ̎́ ̅̏̐̏̍̏̄̔ Pharo: ̃ ̨̝̉̂̆̑̓ 
̋̏̍́̎̅̔ ȺFormat codeȻ ̈ ̋ ̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ ̨̐́̎̆̌ ̠̑̆̅́̄̔̃́̎̎ ̍̆̓̏̅̔ȟ ́̂̏ 
̃̉̋̏̑̉̒̓́̊̓  ̆[Cmd + Shift + F]. x ̆ ́̃ ̘̓̏̍́̓̉̎̏ ̨̤̃̅̏̑̍́̓̔̕ ̓̆̋̒̓ ̙̃́̏̄ ̏ ̍ ̆̓̏̅.̔ 

ǁȅǣ ǮǤǯǤǩǪǟǣǟǶǟ. ǚǾǼǰǽǴȃ ©Format code¶ ǲȖǴȈȃǺǰȂǸ ǽǵ ȂǰǺ ǿȀǾȁȂǾ: ǲǾǽǰ ȀǾǷȂǰȈǾǲǰǽǰ ǾȁȂǰǽ-

ǽȌǾȎ ǲ ǿȖǴǼǵǽȎ ȀǾǷǴȖǻȃ ©Source code¶ ǺǾǽȂǵǺȁȂǽǾǳǾ ǼǵǽȎ ǿǰǽǵǻȖ ȀǵǴǰǳȃǲǰǽǽȏ ǼǵȂǾǴȃ. 

Ǧǵǹ ȀǾǷǴȖǻ  ̀ǿǵȀȈǸǹ ȀǾǷǴȖǻ ǼǵǽȎ, ǰǻǵ ǷˏȏǲǻȏȔȂȌȁȏ ȂȖǻȌǺǸ ǿȖȁǻȏ ȂǾǳǾ, ȏǺ ǷǱǵȀǵǶǵǽǾ 

ȂǵǺȁȂ ǼǵȂǾǴȃ. ǞȂǶǵ, Ǵǻȏ ȈǲǸǴǺǾǳǾ ȄǾȀǼǰȂȃǲǰǽǽȏ ǲǸǺǾȀǸȁȂǾǲȃǹȂǵ ǳǰȀȏȇȖ ǺǻǰǲȖȈȖ. 

 

˽͔͔͙ͪͣ͊ͤͤ͟Ύ ͍ͫͯͫ͒͜͜ 

ˏ̘̉̈̎́̆̎̉̊ ̃̉̆̚ ̍̆ ̓̏̅ ̟̤̒̓̃̏̑ ̎̏̃̔ LOCell ̓  ́̈ ̤́̅́ ̩̩ ̆̋̑́̎̎̆ ̙̠̑̏̈̓́̔̃́̎̎ ̈́̌̆̇̎̏ 
̨̃̅ ̨̨̎̅̆̋̒̃ (i, j) ̔ ̨̗̍́̓̑̉ ̨̋̌̓̉̎̏̋Ȣ ˛̨̒̓́̎̎̊ ̠̑̅̏̋ ̝̑̏̂̉̓ ̘̠̈̎́̆̎̎̍ ̠̐̏̌ mouseAc-
tion  ̎ ̩̏̃̏ ̨̋̌̓̉̎̋̉ ̂̌̏̋ [ self toggleNeightboursOfCellAt: i at: j ]. ɣ  ̝̎̏̍̔ ̘̃̉̈̎́̆̎̏ 
̨̐̏̃̆̅̎̋̔ ̏̂̑̏̂̎̉̋́ ̨̩̐̏̅ ̗̠̋̌́́̎̎ ̙̟̍̉̋̏ ̎́ ̨̨̗̋̌̓̉̎Ȣ ˏ̨̨̅̐̏̃̅̎̉̊ ̍̆̓̏̅ ̓́̋̏̇ 
̨̐̏̓̑̂̎̏ ̘̃̉̈̎́̉̓̉Ȣ 

˶͙͎ͫͭͤ͜ 6.5. ˸ ͔ͭͦ͒ ͔͔͍͎ͦͨͦͫͪ͒ͦ͊ͤͦͦ͟ ͍͙͙ͯ͟͟͡ 

LOGAme >> toggleNeighboursOfCellAt : i  at : j  
i  > 1  
 ifTrue: [ (cells at: i -  1 at: j) toggleState ].  
i < self cellsPerSide  
 ifTrue: [ (cells at: i + 1 at: j) toggleState ].  
j > 1  
 ifTrue: [ (cells at: i at: j -  1) toggleState ].  
j < self cellsPerSide  
 ifTrue: [ (cells at: i at: j + 1) toggleState ]  

˙̆̓̏̅ toggleNeighboursOfCellAt:at: ̐ ̤̆̑̆̍̉̋́ ̒̓́̎ ̘̝̖̏̓̉̑̏ ̨̨̖̒̔̒̅̎ ̨̋̌̓̉̎̏̋ ̨̔̄̏̑ȟ 
̃̎̉̈̔ȟ ̨̘̌̃̏̑̔ ̨ ̘̐̑́̃̏̑̔ ̨̃̅ ̨̋̌̓̉̎̋̉ (i, j). ˰ ̅̉̎̆ ̠̔̒̋̌́̅̎̆̎̎ ̠̤̐̏̌̄́ ̃ ̓̏̍̔ȟ ̏̚ 
̨̄̑̏̃̆ ̐̏̌̆ ̏̂̍̆̇̆̎̆ȟ ̓̏̍̔ ̙̐̆̑ ̨̎̇ ̐̆̑̆̍̉̋́̓̉ ̒̓́̎ ̨̋̌̓̉̎̋̉ȟ ̨̐̏̓̑̂̎̏ ̐̆̑̆̋̏-
̝̎́̓̉̒ȟ ̏̚ ̃̏̎́ ̨̤̒̎̔Ȣ 

 
˝̉̒Ȣ 6.13 ̃ ̠̠̆̑̆̓̄̔̃́̎̎ ̍̆̓̏̅̔ ̃ ̐̑̏̓̏̋̏̌ 
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˜̨̨̝̏̍̒̓̓ ̗̆̊ ̍̆̓̏̅ ̔ ̎̏̃̉̊ ̐̑̏̓̏̋̏̌ȟ ̏̚ ̤̝̠̎́̈̉̃́̓̒ Ⱥgame logicȻ. ˦ ̏̂ ̅̏̅́̓̉ ̎̏̃̉̊ 
̐̑̏̓̏̋̏̌ȟ ̃̉̋̏̑̉̒̓́̊̓̆ ̨̨̃̅̐̏̃̅̎̔ ̋̏̍́̎̅̔ ̋̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ ̨̐́̎̆̌ ̨̐̑̏̓̏̋̏̌̃Ȣ 
˟̆̐̆̑ȟ ̏̂̚ ̨̐̆̑̆̍̒̓̉̓̉ ̍̆̓̏̅ ̅̏ ̎̏̃̏̄̏ ̐̑̏̓̏̋̏̌̔ȟ ̐̑̏̒̓̏ ̨̠̝̐̆̑̆̓̄̎̓ ̊̏̄̏ ̙̟̍̉̋̏ 
ɉ̅̉̃Ȣ ̑̉̒Ȣ φȢρσɊȢ 

˶͙͎ͫͭͤ͜ 6.6. ́ ͙͍͙͚ͨͦ ͔ͣͭͦ͒-͙ͣͦ͒ͺ͊ͭͦͪ͜͟ 

LOCell >> mouseAction: aBlock  
mouseAction := aBlock  

˶͙͎ͫͭͤ͜ 6.7. ˻ ͙͋ͪͦ͋ͤ͟ ͨͦ͒͜͝ 

LOCell >> mouseUp: anEvent  
mouseAction value  

6.14. ˻ ͫͭ͊ͤͤ͜ ͔͙ͣͭͦ͒ ͊ͫͯ͟͡ LOCell 

ˑ̠̌ ̙̠̈́̃̆̑̆̎̎ ̑̏̈̑̏̂̋̉ ̄̑̉ Lights Out ̎ ́̍ ̨̐̏̓̑̂̎̏ ̘̃̉̈̎́̉̓̉ ̆̚ ̅̃́ ̍̆̓̏̅̉ ̔ ̨̋̌́̒ 
LOCell. x ̝̏̄̏ ̑́̈̔ ̠̅̌ ̏̂̑̏̂̋̉ ̨̐̏̅̊ ̙̍̉̋̉Ȣ 

˜̙̆̑̉̊ ̈ ̖̎̉ȟ ̈̏̂̑́̇̆̎̉̊ ̔ ̨̌̒̓̉̎̄̔ φȢφȟ ̤ ̘̈̃̉́̊̎̉̍ ̍̆̓̏̅̏̍ ̅̏̒̓̔̐̔Ȣ ˏ ̨̎ ̎̆ ̝̑̏̂̉̓ 
̨̘̎̏̄̏ ̏̒̏̂̌̉̃̏̄̏ȟ ̙̌̉̆ ̟̤̐̑̉̒̃̏ ̨̨̈̍̎̎̊ mouseAction ̋ ̨̌̓̉̎̋̉ ̨̒̃̊ ́̑̄̔̍̆̎̓. ̇ ̉ 
̍́̌̉ ̂ ̏̄̏̌̏̒̉̓̉ ̊̏̄̏ ̃ ̨̐̑̏̓̏̋̏̌ ȺaccessingȻȢ 

 
˝̉̒Ȣ 6.14. ̊ ̘́̌́̄̏̅̇̔̃́ ̨̨̘̤̐̅̒̃̔ ̍̆̓̏̅ȟ ̠̋̉̊ ̒ ̘̐̑̉̉̎̉̃ ̐̏̍̉̌̋̔ 

˚́̍ ̙̝̈́̌̉̉̌̏̒ ̘̃̉̈̎́̉̓̉ ̍̆̓̏̅ mouseUp:. ̟ ̏̄̏ ̘́̃̓̏̍́̓̉̎̏ ̃̉̋̌̉̋́̓̉̍̆ ̨̘̄̑́̎̉̊̕ 
̨̎̓̆̑̆̊̒̕ ̘̋̏̑̉̒̓̔̃́́ ̃ ̍̏̍̆̎̓ ̃ ̨̅̐̔̒̋́̎̎ ̠̋ ̎̏̐̋̉ ̙̍̉̋ȟ̉ ̋̏̌̉ ̋̔̑̒̏̑ ̤ ̎́̅ ̟̐̆̃̎̏ 
̨̟̋̌̓̉̎̋̏Ȣ ̃ ̠̝̆̑̆̄̌̎̓̆ ̌ ̨̒̓̉̎̄ φȢχȡ ̍̆̓̏̅ ̤̎́̅̒̉̌́ ̨̠̐̏̃̅̏̍̌̆̎̎ value ̏ ̂ǫ̤̃̄̋̓̏̃ȟ ̏̚ 
̨̤̝̠̈̂̆̑̄́̓̒ ̔ ̨̨̈̍̎̎̊ ̠̆̋̈̆̍̐̌̑́ mouseActionȢ ˏ ̨̍̆̓̏̅ LOGame >> newCellAt:at: ̍ ̉ 
̒̓̃̏̑̉̌̉ ̂̌̏̋ [self toggleNeighboursOfCellAt: i at: j]ȟ ̠̃̉̋̏̎́̎̎ ̠̋̏̄̏ ̤̐̆̑̆̍̉̋́ ̨̖̃̒ 
̨̨̒̔̒̅̃ ̨̋̌̓̉̎̋̉ȟ ̓́ ̩̐̑̉̒̃̏̌̉ ̊̏̄̏ ̨̨̈̍̎̎̊ mouseAction ̋ ̨̌̓̉̎̋̉Ȣ ˛̓̇ȟ̆ ̟̘̎́̅̒̉̌́̉ 



˿͍͔ͭͦͪͤͤΎ ͔͍͔͙ͤͦ͟͡͝ ͎͙ͪ 

60 

̨̠̐̏̃̅̏̍̌̆̎̎ value ̗ ̝̏̍̔ ̨̂̌̏̋̏̃ȟ ̍̉ ̙̤̐̑̉̍̔̔̍̏ ̊ ̏̄̏ ̠̃̉̋̏̎́̓̉̒ ̓́ȟ ̠̋ ̨̎́̒̌̅̏̋ȟ 
̐̆̑̆̍̋̎̔̓̉ ̒̓́̎ ̨̨̖̒̔̒̅̎ ̨̋̌̓̉̎̏̋Ȣ 

6.15. ʕ ͙ͨͪͦ͋ͯΊͣͦ ͟ ͦ͒ 

ˣ̆ ̃̒̆ȡ ̠̒̓̃̏̑̆̎̎ ̄̑̉ ,ÉÇÈÔÓ /ÕÔ ̙̈́̃̆̑̆̎Ȧ̆ ˬ̋̏̚ ̃̉ ̃̉̋̏̎́̌̉ ̨̔̒ ̋̑̏̋̉ȟ ̓  ̏̈ ̍̏̇̆̓̆ 
̨̈̄̑́̓̉ ̔ ̄̑̔ȟ ̏̚ ̤̝̠̒̋̌́̅́̓̒ ̙̌̉̆ ̈ ̖̅̃̏ ̋ ̨̌́̒̃  ̨̒ ̆̍̉ ̍ ̨̆̓̏̅̃Ȣ ˠ ˝̘̏̂̏̏̍̔ ̨̨̃̋̎ ́ ̂̏ 
˜̨̨̘̗̒̏̎̉ ̨̝̎́̂̆̑̓ ȺLOGame new openInHandȻ ̓́  ̃̉̋̏̎́̊̓̆ ɉ̟̋̏̍́̎̅̏ ȺDo itȻ). 

ː̑́ ̨̤̝̠̃̅̋̑̉̓̒ ̐ ̘̑̉̆̐̌̆̎́ ̅̏ ̋̔̑̒̏̑̔ȡ ̃̉ ̈̍̏̇̆̓̆ ̨̐̆̑̆̍̒̓̉̓̉ ̩̩ ̃ ̨̝̅̏̃̌̎̆ ̘̈̑̔̎̆ 
̨̗̍̒̆ ̎́ ̨̆̋̑́̎ ̓́ ̨̈́̋̒̔̃́̓̉̕ ̓́̍ ̗̠̋̌́́̎̎̍Ȣ ˑ̨́̌ ̃̉ ̍́̌̉ ̂ ̋ ̗̌́́̓̉ ̐  ̏̋ ̨̌̓̉̎̋́ ̨̖  
̘̂́̉̓̉ȟ ̠̋ ̔̒̆ ̗̟̤̐̑́Ȣ ˜̨̑̉̎́̊̍̎ ̓́̋ ̃ ̨̩̓̆̏̑ȢȢȢ ˍ̌̆ ̋̏̌̉ ̃̉ ̗̋̌́̎̆̓̆ ̐  ̏̋ ̨̨̗̌̓̉̎ȟ 
̈ȭ̠̝̠̃̉̓̒ ̘̎́̌́̄̏̅̇̔̃́Ȣ ˠ ̨̖̃̆̑̎̊ ̨̘́̒̓̉̎ ̊̏̄̏ ̨̃̋̎́ ̃̉ ̘̐̏̂́̉̓̆ ̒̓̆̋ ̠̃̉̋̏̎́̎̎ȟ ̏̚ 
̤̐̏̋́̈̔ ̨̔̒ ̨́̋̓̉̃̎ ̍̆̓̏̅̉Ȣ ˏ̨̝̉̂̆̑̓ ̂ ̝̔̅-̠̋̉̊ ̈ ̖̎̉ȟ ̨ ̃ ̒ ̨̆̑̆̅̎̊ ̨̐́̎̆̌ ̈ȭ̠̝̠̃̉̓̒ ̋̏̅ȟ 
̏̚ ̤̝̠̃̉̋̏̎̔̓̒ ̔ ̗̝̏̍̔ ̨̍̆̓̏̅Ȣ ˤ́̒̓̉̎́ȟ ̏̚ ̘̒̐̑̉̉̎̉̌́ ̐̏̍̉̌̋̔ȟ ̂̔̅̆ ̨̨̘̐̅̒̃̆̎́. 

˚̨̝́̓̉̒̎̓ ̎́ ̠̑̅̋̔ ̈ ̎́̐̉̒̏̍ ȺLOGame   toggleNeighboursOfCellAt:at:   PBE-LightsOutȻ 
(̨̃̄̏̑ ̒̐̉̒̋̔). ̊ ̘́̌́̄̏̅̇̔̃́ ̐̏̋́̇̆ ̋̏̎̓̆̋̒̓ ̠̃̉̋̏̎́̎̎ ̍̆̓̏̅̔, ̅  ̆̓ ̠̑́̐̉̌́̒ 
̐̏̍̉̌̋́ ɉ̅̉̃Ȣ ̑̉.̒ 6.14). 

ˠ̎̉̈̔ ˚̘́̌́̄̏̅̇̔̃́́ ̤ ̨̠̅̌̎̋́ ̨̖̈̍̎̎̉ȟ ̏̚ ̝̎́̌̆̇́̓ ̅̏ ̋̏̎̓̆̋̒̓̔ ̠̃̉̋̏̎́̎̎Ȣ ˏ̉ 
̍̏̇̆̓̆ ̨̎̒̐̆̋̓̔̃́̓̉ ̏̂ȭ̤̋̓ ɀ ̏ ̘̓̑̉̍̔̃́ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̠̋̆ ̘̒̐̑̉̉̎̉̌̏ ̠̃̉̋̏̎́̎̎ 
̍̆̓̏̅̔ȟ ̘̐̏̈̎́̆̎̏̄̏ ̃ ˚̨̘́̌́̄̏̅̇̔̃́Ȣ ˟̏ ̇ ̃̉ ̍̏̇̆̓̆ ̠̐̆̑̆̄̌̎̔̓̉ ̓̔̓ ̘̠̈̎́̆̎̎ 
̨̖̈̍̎̎̉ ̠̆̋̈̆̍̐̌̑́-̘̏̓̑̉̍̔̃́́Ȣ ˟́̋̏̇ ̍̏̇̆̓̆ ̘̐̏̂́̉̓̉ ̘̠̈̎́̆̎̎ ̨́̑̄̔̍̆̎̓̃ ̍̆̓̏̅̔ 
̓́̋ ̒́̍̏ȟ ̠̋ ̨ ̨̨̐̑̏̍̇̎ ̘̠̈̎́̆̎̎ȟ ̨̏̓̑̉̍́̎ ̨̐̅ ̘́̒ ̠̃̉̋̏̎́̎̎Ȣ 

˔́ ̟̅̏̐̏̍̏̄̏ ˚̘́̌́̄̏̅̇̔̃́́ ̍̏̇̆̓̆ ̐̏̋̑̏̋̏̃̏ ̃̉̋̏̎̔̃́̓̉ ̋̏̅ȟ ̨̎̒̐̆̋̓̔̃́̓̉ 
̐́̑́̍̆̓̑̉ ̨̍̆̓̏̅̃ ̨ ̨̝̌̏̋́̌̎ ̨̨̈̍̎̎ȟ ̃̉̋̏̎̔̃́̓̉ ̑́̄̍̆̎̓̉̕ ̋̏̅̔ ̓́̋ ̒́̍̏ȟ ̠̋ ̔ 
˝̘̏̂̏̏̍̔ ̨̨̃̋̎ȟ ̨ȟ ̏̚ ̨̝̙̎́̊̂̌ ̨̎̆̒̐̏̅̃́̎̏ ̠̅̌ ̨̘̋̏̑̉̒̓̔̃́̃ ̨̙̖̎̉ ̨̘̎́̌́̄̏̅̇̔̃́̃ȟ 
̨̟̈̍̎̃́̓̉ ̒́̍ ̋̏̅ ̨̐̅ ̘́̒ ̊̏̄̏ ̠̎́̌́̄̏̅̇̆̎̎Ȧ ˑ̨̠̆̋ Pharo-̨̐̑̏̄̑́̍̒̓̉ ̍́̊̇̆ ̨̐̏̒̓̊̎̏ 
̗̟̟̝̐̑́̓ ̔ ˚̨̘́̌́̄̏̅̇̔̃́ ɀ ̂ ̨̝̙̌̆ȟ ̨̎̇ ̃ ˛̨̠̘̄̌̅́ ̋ ̨̌́̒̃Ȣ ˜̟̆̑̆̃́̄̏ ̓́̋̏̄̏ ̨̖̐̅̏̅̔ ̤ 
̓̆ȟ ̏̚ ̃̉ ̘̂́̉̓̆ȟ ̠̋ ̂̔̅̆ ̃̉̋̏̎́̎̏ ̍̆̓̏̅ȟ ̠̋̉̊ ̙̐̉̆̓̆ȟ ̨̈ ̨̒̐̑́̃̇̎̍̉ ̐́̑́̍̆̓̑́̍̉ ̓́ 
̃ ̝́̋̓̔́̌̎̏̍̔ ̨̋̏̎̓̆̋̒̓ ̠̃̉̋̏̎́̎̎Ȣ 

ˠ ̙̎́̏̍̔ ̃̉̐́̅̋̔ ̈́̄̏̌̏̃̏̋ ̨̃̋̎́ ˚̘́̌́̄̏̅̇̔̃́́ ɉ̅̉̃Ȣ ̑̉̒Ȣ 6ȢρτɊ ̨̤̎̏̑̍̔̕ȟ ̏̚ 
̨̠̐̏̃̅̏̍̌̆̎̎ toggleState ̎ ̨̙́̅̊̌̏ ̅ ̏ ̠̆̋̈̆̍̐̌̑ ́LOGameȟ ̖̘̏́ ̘̏̆̃̉̅̎̏ȟ ̏̚ ̓̏ ̍́̃ ̂̉ 
̂̔̓̉ ̠̆̋̈̆̍̐̌̑ LOCellȢ ˚̨̝̙́̊̂̌ ̨̊̍̏̃̑̎̏ȟ ̏̚ ̐̑̏̂̌̆̍́ ̤  ̈  ̨̨̨̨̨̗̗̤̟̎́̌̈́ ̨̗̍́̓̑̉ 
̨̋̌̓̉̎̏̋Ȣ ˜̠̙̆̑̆̄̌̎̔̃̉ ̋̏̅ LOGame >> initializeȟ ̘̂́̉̍̏ȟ ̏̚ cells ̈ ́̐̏̃̎̆̎̏ 
̘̠̈̎́̆̎̎̍̉ȟ ̨̠̋ ̐ ̤̏̃̆̑̓́ ̍ ̆̓̏̅ newCellAt:at:ȟ ́̌̆, ̠ ̋̏̚ ̨̙̔̃́̇̎̆ ̠̑̏̈̄̌̎̔̓̉ ̊ ̏̄̏ 
̓̆̋̒̓ȟ ̓̏ ̘̐̏̂́̉̍̏ȟ ̏̚ ̓́̍ ̤̎̆̍́ ̃̉̑́̈̔ ̠̐̏̃̆̑̎̆̎̎Ȧ ˔́ ̘̠̈́̍̏̃̔̃́̎̎̍ ̍ ̆̓̏̅ ̔  Pharo 
̤̐̏̃̆̑̓́ self ɀ ̏ ̘̓̑̉̍̔̃́́ȟ ̠̋̉̊ ̔ ̃̉̐́̅̋̔ newCellAt:at: ̒ ̨̐̑́̃̅ ̤ ̠̆̋̈̆̍̐̌̑̏̍ LOGame. 
ˬ̋ ̍̉ ̔̇̆ ̄̏̃̏̑̉̌̉ȟ ̠̅̌ ̠̐̏̃̆̑̎̆̎̎ ̘̠̈̎́̆̎̎ ̈ ̍̆̓̏̅̔ ̔ Pharo ̃ ̟̝̉̋̏̑̉̒̓̏̃̔̓ ̃̉̑́̈ 
Ⱥ̂ ̈ ̘̠̎́̆̎̎Ȼ. 

˶͙͎ͫͭͤ͜ 6.8. ʕ ͙͍͔ͨͪ͊ͤͤ͡Ύ ͙͙ͨͦͣ͟͡ 

LOGAme >> newCellAt : i  at : j  
 

"Create a cell for position (i,j) and add it to my on - screen  
representation at t he appropriate screen position.  
Answer the  new cell"  
 
  | c origin |  
  c := LOCell new.  
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  origin := self innerBounds origin.  
  self addMorph: c.  
  c position: ((i -  1) * c width) @ ((j -  1) * c height) + origin.  
  c mouseAction: [ self t oggleNeighboursOfCellAt: i at: j ] .  
  ^ c 

˶͙͎ͫͭͤ͜ 6.9. ˽ ͔͔͍͙ͪ͊͘;͔ͤͤΎ ͨͦ͒͜͝ ͔͔ͨͪͣ͜΅͔ͤͤΎ ͙ͣ΄͙͟ 

LOCell >> mouseMove: event  
  "Do nothing"  

˛̓̇̆ȟ ̃̉̐̑́̃̓̆ ̈̎́̊̅̆̎̔ ̐̏̍̉̌̋̔Ȣ ˔́̋̑̉̊̓̆ ̨̃̋̎̏ ˚̘́̌́̄̏̅̇̔̃́́Ȣ ˑ̏̅́̊̓̆  ̃̉̑́̈ Ⱥ ͮcȻ 
̔ ̨̨̗̋̎ ̍̆̓̏̅̔ LOGame>>newCellAt:at:ȟ ̏̂̚ ̨̃̎ ̐̏̃̆̑̓́̃ .̒ ̊ ̆ ̝̈́̂̔̅̓̆ ̨̘̈́̋̎̉̓̉ 
̨̐̏̐̆̑̆̅̎̊ ̠̑̅̏̋ ̟̋̑́̐̋̏ ɉ̅̉̃Ȣ ̨̌̒̓̉̎̄ φȢψɊ. 

ˠ ̝̖̂́̄́̓̏ ̖̃̉̐́̅̋́ ̃̉ ̍̏̇̆̓̆ ̃̉̐̑́̃̉̓̉ ̋̏̅ ̝̂̆̈̐̏̒̆̑̆̅̎̏ ̃ ̨̘̎́̌́̄̏̅̇̔̃́ ̨ȟ ̎́̓̉̒-
̙̎̔̃̉ Proceed, ̐ ̑̏̅̏̃̇̉̓̉ ̠̃̉̋̏̎́̎̎ ̐̑̏̄̑́̍̉Ȣ ˠ ̝̖̂́̄́̓̏ȟ ́̌̆ ̎̆ ̃ ̙̎́̏̍̔. ʕ ̆̑̆̈ 
̓̆ȟ ̏̚ ̐̏̍̉̌̋́ ̂̔̌́ ̃ ̨̨̨̨̨̗̗̩̎́̌̈́ ̏̂ȭ̤̋̓́ȟ ́ ̎̆  ̃̍ ̨̆̓̏̅ȟ ̨̙̎́̊̐̑̏̒̓̆ ̂̔̅̆ ̈́̋̑̉̓̉ 
̨̃̋̎̏ ˚̘́̌́̄̏̅̇̔̃́́ȟ ̈̔̐̉̎̉̓̉ ̈́̐̔̆̎̉̊̚ ̠̆̋̈̆̍̐̌̑ ̄̑̉ ̨ ̒̓̃̏̑̉̓̉ ̎̏̃̉̊Ȣ ˦ ̏̐̑́̃̅́ȟ 
̨̃̅̋̑̉̓̉ ̙̎́̔ ̄̑̔ ̨̙̐̑̏̒̓̆ȟ ̨̎̇ ̈́̋̑̉̓̉Ȣ ˏ̏̎́ ̎̆ ̤̍́ ̋̎̏̐̏̋ ̠̋̆̑̔̃́̎̎ȟ ̓̏̍̔ 
̤̠̒̋̏̑̉̒̓́̍̏̒ ̟̍̆̎-̏̑̆̏̌̏̍Ȣ ˤ̉ ̠̃̅́̌̏̒ ̃́̍ ̗̍̆̓́̋̌́̎̔̓̉ ̎́ ̨̍̆̇ ̨̃̋̎́ ̄̑̉ȟ ̏̚ ̤̍́ 
̓̏̃̉̎̔̚ ̏̅̉̎ ̨̝̐̋̒̆̌ȩ ˬ̋̏̚ ̨̎ȟ ̓̏ ̈́̋̑̉̊̓̆ ̘̒̐̏́̓̋̔ ̍̏̑̔̕ ̝̂̔̅-̠̩̋̏ ̨̋̌̓̉̎̋̉ ɉ̘̆̑̆̈ 
̟̍̆̎-̏̑̆̏̌Ɋȟ ́ ̨̓̏̅ ɀ ̍ ̏̑̔̕ ̠̐̏̌ ̄̑̉Ȣ 

ˏ̉̋̏̎́̊̓̆ ȺLOGame new openInHandȻ ̈ ̎̏̃̔ȟ ̂̏, ̠ ̋̏̚ ̃̉̋̏̑̉̒̓́̓̉ ̒̓́̑̉̊ ̠̆̋̈̆̍̐̌̑ 
̄̑̉ȟ ̓̏ ̗̟̐̑́̃́̓̉̍̆ ̂̌̏̋ ̨̈ ̟̒̓́̑̏ ̨̟̌̏̄̋̏Ȣ 

˔́̑́̈ ̄̑́ ̤̍́ ̐ ̗̟̑́̃́̓̉ ̝̐̑́̃̉̌̎̏ȢȢȢ ́̂̏ ̍́̊̇̆ ̝̐̑́̃̉̌̎̏Ȣ ˬ̋̏̚ ̍̉ ̖̤̐̏̑̔́̍̏ ̙̍̉̋̔ 
̔ ̨̐̑̏̍̇̏̋ ̘́̒̔ ̨̍̇ ̠̎́̓̉̒̋́̎̎̍ ̋̎̏̐̋̉ ̓́ ̨̠̃̅̐̔̒̋́̎̎̍ȟ ̨̓̏̅ ̨̋̌̓̉̎̋́ȟ ̎́̅ ̠̟̋̏ 
̐̆̑̆̂̔̃́̌́ ̙̍̉̋́ȟ ̓́̋̏̇ ̨̝̈̍̎̉̓ ̨̒̃̊ ̒̓́̎Ȣ ˏ̠̠̤̝̠̉̃̌̓̒ȟ ̗̆ ̨̐̏̃̆̅̎̋́ȟ ̔̒̐́̅̋̏̃́̎́ ̨̃̅ 
SimpleSwitchMorph. ̇ ̉ ̍̏̇̆̍̏ ̃̉̐̑́̃̉̓̉ ̐̏̍̉̌̋̔ȟ ̐̑̏̒̓̏ ̘̙̐̆̑̆̃̉̈̎́̉̃̉ ̍̆̓̏̅ 
mouseMove: ̓ ́ȟ̋ ̏̂̚ ̨̃̎ ̨̘̎̏̄̏ ̎̆ ̑̏̂̉̃ ɉ̅̉̃Ȣ ̨̌̒̓̉̎̄ φȢωɊȢ ̝ ́̔̃́̇̉̍̏ ̓́̋̏̇ȟ ̏̚ ̍̆̓̏̅̉ 
̗̟̠̏̐̑́̃́̎̎ ̨̐̏̅̊ ̙̍̉̋  ̉̃ ́̑̓̏ ̘̈́̉̒̌̉̓̉ ̅ ̏ ̐̑̏̓̏̋̏̌̔ Ⱥevent handlingȻȢ 

˚̨̙́̑̆̓ ̍̉ ̨̘̈́̋̎̉̌̉Ȧ 

6.16. ˨ ͍͔ͦͣͦͤͦͫͭ͜͡ ΅ͦ͒ͦ ͚͔͍ͤ͊ͣͤͯ͊ͤͤΎ ͔͍ͣͭͦ͒͜ ͒ͦͫͭͯͨͯ 

ˬ̋̏̚ ̃̉ ̃̉̋̏̑̉̒̓̏̃̔̃́̌̉ ̍̆̓̏̅̉-̒̆̌̆̋̓̏̑̉ ̓ ́ ̍̆̓̏̅̉-̨̍̏̅̉̋́̓̏̑̉̕ ̃  ̨ ̙̖̎̉ ̖̍̏̃́ 
̠̐̑̏̄̑́̍̔̃́̎̎ȟ ̓̏ ̍̏̇̆̓̆ ̨̘̏̋̔̃́̓̉ȟ ̏̚ ̍̆̓̏̅̉ ̅̏̒̓̔̐̔ ̅̏ ̨̩̈̍̎̎̏ ̠̆̋̈̆̍̐̌̑́ 
mouseAction ̎ ̝̠́̈̉̃́̓̉̍̔̓̒ getMouseAction ̓ ́ setMouseActionȢ ˍ̌̆  ̔Pharo ̅ ̨̤ ̨̙̎́ 
̨̝̅̏̍̏̃̌̆̎̒̓ ̐̑̏ ̨̠̍̆̎̔̃́̎̎. ˞ ̆̌̆̋̓̏̑ ̈ ́̃̇̅̉ ̤̍́ ̓́̋̆ ̒́̍̆ ̨̍ȭ̠ȟ ̠̋ ̨ ̨̈̍̎̎́ȟ ̠̋̔ ̨̃̎ 
̤̐̏̃̆̑̓́ȟ ́ ̨̍̏̅̉̋́̓̏̑̕ ̍ ̤́ ̓́̋̆ ̇ ̨̍ȭ̠ȟ ́̌̆ ̈ ̟̅̃̏̋̑́̐̋̏ ̎ ̨̨̗́̐̑̉̋̎ȡ mouseAction ̓ ́ 
mouseAction:, ̃ ̨̨̅̐̏̃̅̎̏. ˞ ̆̌̆̋̓̏̑̉ ̨ ̨̍̏̅̉̋́̓̏̑̉̕ ̑́̈̏̍ ̟̝̎́̈̉̃́̓ ̍̆̓̏̅́̍̉ ̅̏̒̓̔-
̐̔ (accessor methods) ̨ ̈́ ̨̟̅̏̍̏̃̌̆̎̒̓ ̩ ̖ ̈ ̘̠̟̝́̉̒̌̓ ̅ ̏ ̐̑̏̓̏̋̏̌̔ accessingȢ ˠ 0ÈÁÒÏ 
̨̃̒ ̨̨̈̍̎̎ ̏̂ȭ̤̋̓́ ̤  ̐̑̉̃́̓̎̉̍̉ ̠̅̌ ̎ ̝̏̄̏ȟ ̓̏̍̔ ̨̨̙̎ ̏ ̂ȭ̤̋̓ ̉̍ ̝̏̇̔̓ ̘ ̉̓́̓̉ ̘̉ ̈́̐̉̒̔-
̃́̓̉ ̨̗ ̨̨̈̍̎̎ ̟̘̃̉̋̌̎̏ ̘ ̆̑̆̈ ̍̆̓̏̅̉ ̅̏̒̓̔̐̔ȟ ̠̋ ̨̓ȟ ̏̚ ̏ ̨̐̉̒́̎ ̃̉̆̚. ̝ ̘̃̉́̊̎̏ȟ ̏̂ȭ̤̋̓ 
̤̍́ ̨̝̃̌̎̉̊ ̅̏̒̓̔̐ ̅̏ ̨̖̃̒ ̖̔̒̐́̅̋̏̃́̎̉ ̨̐̏̌̃ȟ ́̌̆ ̃̉ ̨̎̋̏̌̉ ̎̆ ̈̍̏̇̆̓̆ ̠̅̏̒̓̔̐̉̓̉̒ 
̅̏ ̨̖̈̍̎̎̉ ̨̙̎̏̄̏ ̏̂ȭ̤̋̓́ȟ ̨̝̎́̃̓ȟ ̠̋̏̚ ̨̃̎ ̤ ̠̆̋̈̆̍̐̌̑̏̍ ̙̃́̏̄̏ ̋̌́̒̔ ́̂̏ ̒́̍̉̍ 
̋̌́̒̏̍Ȣ 
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6.17. ˽ ͪͦ ͎͍ͤ͊͊ͦ͒͗ͯ͊͡; 

˗̏ ̌̉ ̠̤̝̠̓̑́̐̌̓̒ ̐̏̍̉̌̋́ ̔ 0ÈÁÒÏȟ ̒̉̒̓̆̍́ ̈́ ̘̠̈́̍̏̃̔̃́̎̎̍ ̃ ̨̤̅̏̂̑́̇́ 
̘̎́̌́̄̏̅̇̔̃́Ȣ ˜̑̏̓̆ ̍̉ ̍̏̇̆̍̏ ̨̟̐̏̃̎̒̓ ̟̋̏̎̓̑̏̌̃́̓̉ ̗̟ ̨̐̏̃̆̅̎̋̔Ȣ ˚́̐̑̉̋̌́̅ȟ 
̍̏̇̆̍̏ ̈́̐̉̒́̓̉ ̐̏̍̉̌̋̔ ̔ ́̊̌̕Ȣ ˙̏̇̆̍̏ ̨̝̎́̃̓ ̨̨̒̆̑́̌̈̔̃́̓̉ ̒̓̆̋ ̠̃̉̋̏̎́̎̎ ̅  ̏
́̊̌̔̕ȟ ̨̖́̑̃̔̃́̓̉ ̨ ̨̃̅̋̑̉̓̉ ̊̏̄̏  ̨̃ ̙̎̏̍ ̔ ̏ ̨̂̑́̈ ̒̉̒̓̆̍̉. ̃ ̨̅ ̘́ ̒̑ ̏̈̑̏̂̋̉ ̐ ̑̏̄̑́̍ 
˚̘́̌́̄̏̅̇̔̃́ ̤̅́ ̎́̍ ̈̍̏̄̔ ̑ ̖̝̔́̓̉̒ ̓́̋ ̙̃̉̅̋̏ȟ ̠̋ ̗ ̆ ̍̏̇̌̉̃̏Ȣ ˜̑̏̓̆ ̔ ̄ ̖̏̓̏̃̉ 
̖̒̉̒̓̆̍́ ̑ ̏̈̑̏̂̎̉̋̉ ̘́̒̓̏ ̙̟̝̎́̌́̓̏̃̔̓ ̘̎́̌́̄̏̅̇̔̃́ ̓ ́ȟ̋ ̏̂̚ ̨̩̖̎ ̐ ̏̍̉̌̋̉ ̎̆ 
̈́̃́̇́̌̉ ̈́̎́̅̓̏ ̝̒̉̌̎̏ ̨̑̏̂̏̓ ̨̩̖̖̎ ̋ ̨̘̏̑̉̒̓̔̃́̃. 

̒͟΅ͦ ͍͔ͫ ͨ ͜΄ͦ͡ ͔ͤ ͭ͊͟ 

˜̆̑̆̅ ̨̔̒̍ ̎ ̆ ̎̆̑̃̔̊̓̆Ȧ ˣ̨̌̋̏̍ ̝̎̏̑̍́̌̎̏ ̓̃̏̑̉̓̉ ̂̆̈̌́̅ ̨̐̅ ̘́̒ ̠̎́̐̉̒́̎̎ ̐̑̏̄̑́̍Ȣ 
ˬ̋̏̚ ̏̚ȟ ̓̏ ̗̆ ̐̑́̃̉̌̏ȟ ́ ̎̆ ̠̃̉̎̓̏̋Ȣ ̊ ́̐̆̃̎̏ȟ ̨̤̙̎́̊̎̆̐̑̉̍̎̆ȟ ̏̚ ̍̏̇̆ ̠̓̑́̐̉̓̉̒ȟ 
̋̏̌̉ ̃̉ ̘̤̐̏̉̎́̓̆ ̆̋̒̐̆̑̉̍̆̎̓̔̃́̓̉ ̈ ̨̘̄̑́̎̉̍̉̕ ̆̌̆̍̆̎̓́̍̉ ̃ 0ÈÁÒÏȟ ɀ ̗ ̆ ̓̆ȟ ̏̚ 
̆̋̑́̎ ̖̟̝̈́́̑́̔̓̚ ̨̎̆̈̎̉̆̎̎̚, ̈ ̠̅́̃́̌̏̒ ̂ȟ ̍̏̑̉̕. ̊ ̆ ̨̐́̎̋̔̊̓̆Ȣ ˞̐̑̏̂̔̊̓̆ 
̏̓̑̉̍́̓̉ ̨̎̒̐̆̋̓̏̑́ ̎́ ̨̏̅̎̊ ̈ ̖̎̉ȡ ̨̗̝̍̆̓́̋̌́̎̓ ̎́ ̨̎̊ȟ ̏̂̚ ̨̃̅̋̑̉̓̉ ̟̍̆̎-̏̑̆̏̌ȟ 
̨̝̃̉̂̆̑̓ ̂̔̈̋̏̃̉̊ ̨̠̍́̎̐̔̌̓̏̑ ̈ ̄́̊̋̏̃̉̍ ̟̘̋̌̆̍ ̎́ ̝̎̏̍̔ ɀ ̗ ̆ ȺdebugȻȟ ̨̝̏̂̆̑̓ ̈ 
̊̏̄̏ ̟̍̆̎ ̋̏̍́̎̅̔ Ⱥinspect morphȻȢ ˬ̋ ̨̝̓̌̋̉ ̃̉ ̨̤̃̅̋̑̉̓̆ ˴̎̒̐̆̋̓̏̑́ȟ ̃̉ ̐̆̑̆̍̏̄̌̉Ȧ 
˦̏̂ ̈́̋̑̉̓̉ ̄̑̔ȟ ̨̝̎́̂̆̑̓ ̔ ̨̐́̎̆̌ ̑̆̅́̋̓̏̑́ ̃ ˴̨̎̒̐̆̋̓̏̑ ̓́ ̃̉̋̏̎́̊̓̆ȡ 

¶ ̠̋̏̚ ̃̉ ̨̤̎̒̐̆̋̓̔̓̆ ̠̆̋̈̆̍̐̌̑ ̄̑̉ȟ ̓̏ Ⱥself deleteȻȠ 

¶ ̠̋̏̚ ̃̉ ̨̤̎̒̐̆̋̓̔̓̆ ̨̋̌̓̉̎̋̔ ̄̑̉ȟ ̓̏ Ⱥself owner deleteȻȢ 

ǁȅǣ ǮǤǯǤǩǪǟǣǟǶǟ. ǜǵȂǰǺǻǰȆǰǽǽȏ  ̀Ȇǵ ȉǵ Ȃǵ ǷǰǲǴǰǽǽȏ! ǒǸǺǾȀǸȁȂǰǽǽȏ ǾȀǵǾǻȃ ȀȖǷǽǾǺǾǻȖȀǽǸȅ 

ǼǰǽȖǿȃǻȏȂǾȀȖǲ ǽȖ ǽǰ ȉǾ ǽǵ ȁȅǾǶǵ. ǥǾȂȖǻǾȁȏ Ǳ ǼǰȂǸ ȏǺǸǹȁȌ ǷǲǸȇǽǸǹ Ȗ ǽǰǴȖǹǽǸǹ ȁǿǾȁȖǱ 

ǺǾǽȂȀǾǻȎ ǷǰǿȃȁǺȃ Ȃǰ ǷǰǲǵȀȈǵǽǽȏ ǳȀǸ, ǽǰǿȀǸǺǻǰǴ, Ƿǰ ǴǾǿǾǼǾǳǾȎ ǼǵǽȎ. ǝǰȁȂȃǿǽǸǹ 

ǿǰȀǰǳȀǰȄ ǾǿǸȁȃȔ, ȏǺ Ȇǵ ǷȀǾǱǸȂǸ. ǣǴǾȁǺǾǽǰǻǵǽǽȏ ǳȀǸ ȁȂǰǽǵ ȅǾȀǾȈǾȎ ǽǰǳǾǴǾȎ ǿȀǾǴǵ-

ǼǾǽȁȂȀȃǲǰȂǸ ǽǾǲȖ ǺǾȀǸȁǽȖ ǼǾǶǻǸǲǾȁȂȖ Pharo. 

 

 
˝̉̒Ȣ 6.15. ̃ ̨̆̑̆̌̋ ̨̖̈̍̎̎̉ ̠̆̋̈̆̍̐̌̑́ ̋̌́̒̔ LOGame 
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6.18. ̂ ͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͎͙ͪ5 

˙̉ ̏̊̎̏̚ ̨̘̈́̋̎̉̌̉ȟ ́ ̃̇̆ ̃̉̎̉̋̌̉ ̅̔̍̋̉ ̏̅̏̚ ̔ ̠̅̏̒̋̏̎́̌̆̎̎ ̙̎́̏̄̏ ̐̑̏̅̔̋̓̔Ȣ ˤ̉ 
̅̔̇̆ ̘̈̑̔̎̏ ̃́̍ ̈́̋̑̉̃́̓̉ ̄̑̔ ̨̠̍́̎̐̔̌̓̏̑̏̍  ̟̍̆̎-̏̑̆̏̌́ȩ ˚́̍ ̓̆̇ ̨̎Ȣ ˚̨̠̋ ̎̆ 
̤̝̠̃̅́̓̒ ̨̗̐̏̌̉̓̉ ̨̃̋́̈̃̎̉̋̏̍ ̙̍̉̋̉ ̃ ̍̆̇̔ ̠̐̏̌ ̄̑̉ȣ ˔̤̝̠̅́̓̒ȟ ̃́̑̓̏ ̈̑̏̂̉̓̉ ̩̩ 
̙̙̟̉̑̏Ȣ ˍ̌̆ ̙̉̑̏̋́ ̘̏̑̎́ ̑́̍̋́ ̠̃̉̄̌̅́̓̉̍̆ ̒̔̍̎̏ȟ ̓̏ ̇ ̨̈̍̎̉̍̏ ̓́̋̏̇ ̨ ̩̩ ̨̋̏̌̑Ȣ 
˦̏̂ ̠̅̏̒̄̓̉ ̂́̇́̎̏̄̏ȟ ̝̠̅̏̃̆̅̆̓̒ ̐̑̏̃̆̒̓̉ ̎̆̃̆̌̉̋̆ ̨̠̅̏̒̌̅̇̆̎̎ ̨̨̤̖̩̑́̑ ̨̋̌́̒̃ȟ ̈ 
̠̩̋̏ ̨̤̎́̒̌̅̔ ̋̌́̒ LOGame. 

˭ͣͤ͊͜ ͔ͣͭͦ͒ͯ ͤ͜͜ͼ͊͊͘͜͜͡ͼ͜͝ 

˔̘̠̎́̆̎̎ ̓̏̃̉̎̉̚ ̨̍̆̇ ̓́ ̩̩ ̝̋̏̌̏̑̔ ̍́̌̉ ̂ ̝̅̆̒ ̨̠̈̂̆̑̄́̓̉̒Ȣ ˑ́̃́̊̓̆ ̈ȭ̠̤̒̔̍̏ȟ ̨̠̋ 
̠̐̏̌ ̖̅́̎̉ ̔̒̐́̅̋̔̃́̃ LOGameȢ ˏ̨̅̋̑̉̊̓̆ ˛̠̘̄̌̅́ ̨̋̌́̒̃ ̎́ LOGame ̨  ̨̝̏̂̆̑̓ Vars ̎ ́ 
̨̘̐̆̑̆̍̉̋́ Methods/ Vars ̨ ̠̘̄̌̅́́ ɉ̘̎̉̇̆ ̨̃̅ ̨̐́̎̆̌ ̨̐̑̏̓̏̋̏̌̃). ̃ ̝́̎̆̌ ̨̐̑̏̓̏̋̏̌̃ 
̨̝̃̅̏̂̑́̈̉̓ ̐ ̨̆̑̆̌̋ ̨̖̔̒ ̨̖̈̍̎̎̉ ̠̆̋̈̆̍̐̌̑́ȟ ̒̓̑̔̋̓̔̑̏̃́̎̉ ̊̈ ́ ̋̌́̒́̍̉ȟ ̃ ̠̖̋̉ ̨̗ 
̠̐̏̌ ̨̙̏̄̏̌̏̆̎ȟ ̠̋ ̎́ ̑̉̒. φȢρυȢ ˎ̘́̉̍̏ȟ ̏̚ ̎́̅̋̌́̒ LOGame ̍ ̨̝̒̓̉̓ ̒́̍̆ ̨̓ ̠̐̏̌ȟ ̨̠̋ 
̎́̍ ̨̨̐̏̓̑̂̎ȡ borderColor ̨  borderWidth. 

ˏ̨̅̑́̈̔ ̤̃̉̎̉̋́ ̒̐̏̋̔̒́ ̈́̅́̓̉ ̗̉̍ ̨̈̍̎̎̉̍ ̨̂́̇́̎ ̘̠̈̎́̆̎̎ ̃ ̨̍̆̓̏̅ LOGame >> ini-
tializeȢ ˚́̐̑̉̋̌́̅ȟ ̓́̋ȡ 

initialize  
  | sampleCell width height n |  
  super initialize.  
  borderColor := Color blue.  
  borderWidth  := 3.  
  n := self  cellsPerSide .  
  . . .  

 
˝̉̒Ȣ 6.16. ˴ ̨̤̖̠̑́̑ ̨̠̎́̒̌̅̔̃́̎̎ ̋̌́̒̔ LOGame 

ˬ̋̏̚ ̈̂̆̑̆̄̓̉ ̨̈̑̏̂̌̆̎ ̨̈̍̎̉ ̨ ̈́̐̔̒̓̉̓̉ ̄̑̔ȟ ̓̏ ̘̐̏̂́̉̍̏ȟ ̏̚ ̃̒̆ ̗̟̤̐̑́ȟ ̄̑́ ̎́̂̔̌́ 
̒́̍̆ ̓́̋̏̄̏ ̠̃̉̄̌̅̔ȟ ̠̋ ̎́ ̑̉̒. 6ȢρȢ ˍ̌̆ ̎̆ ̃̒̆ ̓́̋ ̅̏̂̑̆ȟ ̠̋ ̍̏̇̆ ̠̃̉̅́̓̉̒ ̎́ ̙̐̆̑̉̊ 
̠̐̏̄̌̅Ȣ ˍ̅̇̆ ̠̐̏̌ borderColor ̨  borderWidth ̏ ̨̙̄̏̌̏̆̎ ̃ ̨̋̌́̒ BorderedMorphȟ ̨ ̒́̍̆ ̨̃̎ 
̤̍́ ̈ ́̅́̃́̓̉ ̨̩̖̎ ̨̘̐̏́̓̋̏̃ ̘̠̈̎́̆̎̎Ȣ ˞̖̏̇̆ȟ ̍̉ ̈́̐̑̏̄̑́̍̔̃́̌̉ ̐̏̃̓̏̑̎̔ ̨̨̨̨̗̎́̌̈́-
̨̗̟ ̨̖̈̍̎̎̉ borderColor ̨  borderWidthȢ ˣ̆ ̨̨̘̅̃ ̝̎̆̐̑́̃̉̌̎̏ȡ ̤̝̠̃̉̋̏̎̔̓̒ ̈́̊̃́ ̑̏̂̏̓́ȟ ̨ 

 
5 x ̆̊ ̐́̑́̄̑́̕ ̎́̐̉̒́̃ ̘̐̆̑̆̋̌́̅́ ̋̎̉̄̉Ȣ 
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̨̎̏̃ ̘̠̈̎́̆̎̎ȟ ̨̈́̅́̎ ̃ ̨̨̐̅̋̌́̒ȟ ̝̍̏̇̔̓ ̘̒̐̑̉̉̎̉̓̉ ̨̨̎̆̒̐̏̅̃́̎ ̐̏̍̉̌̋̉Ȣ ˑ́̃́̊̓̆ 
̐̑̏̅̏̃̇̉̍̏ ̨̠̅̏̒̌̅̇̆̎̎ ̋̏̅̔ ̨ ̤̐̑̉̅̔̍́̍̏ ̋̑́̉̊̚ ̨̒̐̏̒̂ȟ ̏̂̚ ̠̅̏̒̄̓̉ ̂́̇́̎̏̄̏Ȣ 

˔̘̠̎́̆̎̎ ̨̐̏̌̃ borderColor ̨  borderWidth ̍ ́̃ ̂̉ ̈́̅́̃́̓̉ ̍̆̓̏̅ BorderedMorph >> ini-
tializeȢ ˔̎́̊̅̆̍̏ ̊̏̄̏ ̃ ˛̨̠̘̄̌̅́ ̨̋̌́̒̃Ȣ ˚̘̉̇̆ ̨̃̅ ̐ ̨́̎̆̌ ̨̋̌́̒̃ ˛̠̘̄̌̅́́ ̤ ̐ ̘̆̑̆̍̉̋́ 
Flat / Hier .ȟ ̏̚ ̖̤̐̑̉̏̃̔ ́̂̏ ̤̃̍̉̋́ ̨̠̃̅̏̂̑́̇̆̎̎ ̃  ̨̐́̎̆̌ ̨̨̤̖̑́̑ ̩̎ ̨̠́̒̌̅̔̃́̎̎ ̨̋̌́̒̃ 
̎̆̈́̌̆̇̎̏ ̨̃̅ ̩̖̝̩̎̏ ̨̎́̌̆̇̎̏̒̓ ̅̏ ̨̐́̋̆̓̃Ȣ ˛̨̝̂̆̑̓ Hier .ȟ ̨̐̏̒̌̅̏̃̎̏ ̨̗̝̋̌́̎̓ ̎́ ̋̌́̒ ̨
BorderedMorph, ̐ ̨̑̏̓̏̋̏̌ initializationȟ ̍̆̓̏̅ ̨initializeȢ ˏ̉ ̍́̌̉ ̂ ̐̆̑̆̊̓̉ ̅̏ ̍̆̓̏̅̔ 
̨̨̨̨̨̗̗̩̎́̌̈́ ̎́̅̋̌́̒̔ȟ ̠̋ ̈̏̂̑́̇̆̎̏ ̎́ ̑̉̒. 6.16. 

˔ ̓̆̋̒̓̔ ̍̆̓̏̅̔ ̌̆̄̋̏ ̠̈̅̏̄́̅́̓̉̒ȟ ̏̚ ̨̈̍̎̎̉̍̉ borderColor ̨  borderWidth ̈ ̤̝̠́̊̍́̓̒ 
̍̆̓̏̅ BorderedMorph >> initializeBorderȢ ˍ ̃̇̆ ̃ ̊̏̄̏ ̨̨̓̌ ̈̎́̊̅̆̍̏ȡ 

BorderedMorph  >> i nitialize Border  
   " I nitialize the receiver state related to border . "  
 
   borderColor:= self defaultBorderColor.  
   borderWidth := self defaultBorderWidth  

˟̆̐̆̑ ̃̒̆ ̨̈̑̏̈̔̍̌̏ȡ ̘̠̈̎́̆̎̎ ̝̋̏̌̏̑̔ ̨ ̓̏̃̉̎̉̚ ̨̍̆̇ ̟̝̈́̅́̓ ̨̨̨̃̅̐̏̃̅̎ ̍̆̓̏̅̉ ̋̌́-
̒̔ BorderedMorphȢ ˬ̋̏̚ ̍̉ ̖̘̏̆̍̏ ̈́̅́̃́̓̉ ̨̨̙̎ ̘̠̈̎́̆̎̎ ̃ ̙̎́̏̍̔ ̨̨̐̅̋̌́̒ȟ ̓̏ ̤̍́̍̏ 
̘̐̆̑̆̃̉̈̎́̉̓̉ ̍̆̓̏̅̉ defaultBorderColor ̨  defaultBorderWidth. ̊ ̤́̄́̅́̍̏ȟ ̏̚ ̃ ̨̍̏̃ 
Pharo ̐ ̨̒̆̃̅̏̈̍̎̎́ self ̃ ̤̋́̈̔ ̎́ ̘̏̓̑̉̍̔̃́́ ̨̠̐̏̃̅̏̍̌̆̎̎ ɉ̗̠̃̉̋̏̎́̃ ̍̆̓̏̅̔Ɋ ̨ 
̤̒̌̔̄̔ ̨̎̒̓̑̔̍̆̎̓̏̍ȟ ̈́ ̟̅̏̐̏̍̏̄̏ ̠̋̏̄̏ ̋̌́̒ ̍̏̇̆ ̐̆̑̆̅́̃́̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎ ̩̒̃̏̍ 
̨̐̅̋̌́̒́̍ȟ ̨̝̎́̃̓ȟ ̆̚ ̎̆ ̎́̐̉̒́̎̉̍Ȣ 

˛̓̏̇ ̅̏̅́̍̏ ̅̏ ̐̑̏̓̏̋̏̌̔ initialization  ̋̌́̒̔ LOGame ̅̃́ ̨̎̏̃ ̍̆̓̏̅̉ ɉ́ ̤̠̐̑̉̒̃̏̎̎ 
̨̈̍̎̎̉̍ ̃ ̨̍̆̓̏̅ LOGame >> initialize  ̃ ̘̉̌̔̉̍̏ɊȢ 

LOGame >> defaultBorderColor  
   "answer the default border color for the game board"  
   ^ Color blue  
 

LOGame >> defaultBorderWidth  
   "answer the default border width for the g ame board"  
   ^ 3  

˟̆̐̆̑ ̄̑́ ̗̟̤̐̑́ ̓́̋ȟ ̠̋ ̓̑̆̂́ȟ ́ ̍̉ ̈́̊̃̉̊ ̑́̈ ̠̐̆̑̆̋̏̎́̌̉̒ȟ ̏̚ ̈́̅́̃́̓̉ ̋̏̎̒̓́̎̓̉ 
̈́ ̟̅̏̐̏̍̏̄̏ ̨̍̆̓̏̅̃ ɀ ̗ ̆ ̝̐̑́̃̉̌̎̉̊ ̨̨̖̐̅̅Ȣ ˟̨́̋ ̘̠̈̎́̆̎̎ ̌̆̄̋̏ ̨̍̏̅̉̋̔̃́̓̉̕ ̃ 
̨̖̐̅̋̌́̒́ȟ ̎̆ ̙̟̘̐̏̑̔̔̉ ̋̏̅ ̨̙̖̎̉ ̨̍̆̓̏̅̃Ȣ 

˭ͣͤ͊͜ ͫͨͦͫͦ͋ͯ ͊ͨͯͫͯ͘͟ 

ˠ̨̒ ̨̒̋̌́̅̏̃ ̘́̒̓̉̎̉ Pharo ̍ ̏̇̎́ ̈́̐̔̒̓̉̓̉ ̐̑̏̄̑́̍̎̏ȟ ́̂̏ ̟̋̏̍́̎̅̏ ̟̍̆̎ȟ ́̂̏ȟ 
̨̝̎́̃̓ȟ ̨̨̗̤̟̋̏̍̂̎́ ̨̙̋̌́̃Ȣ ˍ ̙̎́̔ ̄̑̔ ̍̉ ̤̈́̐̔̒̋́̍̏ ̨̝̓̌̋̉ ̐̑̏̄̑́̍̎̏ ɉ̈ ˜̨̨̘̗̒̏̎̉). 
ˑ́̃́̊̓̆ ̃̉̐̑́̃̉̍̏ ̗̟ ̨̝̎̆̒̐̑́̃̆̅̌̉̃̒̓ ̨ ̅̏̅́̍̏ ̨̨̃̅̐̏̃̅̎̔ ̋̏̍́̎̅̔ ̅̏ ̠̝̋̏̄̏̒ 
̟̍̆̎Ȧ ˚́̐̑̉̋̌́̅ȟ ̅ ̏ World MenuȢ ˙̉ ̆̚ ̎̆ ̨̤̃̍̍̏ ̗̝̏̄̏ ̑̏̂̉̓̉ȟ ́̌̆ Pharo ɀ ̃ ̨̅̋̑̉̓́ 
̒̉̒̓̆̍́ȟ ̓̏̍̔ ̤̒̐̑̏̂̔̍̏Ȣ 

ˏ̨̅̋̑̉̊̓̆ ˚̨́̃̅̎̉̋́ ̨  ̃ ̠̑̅̋̔ ̙̐̏̔̋̔ ̨̝̎́̂̆̑̓ Ⱥworld menuȻȢ ˜̙̆̑̆ ̇ ̠̐̏̒̉̌́̎̎ ̒̆̑̆̅ 
̨̝̑̆̈̔̌̓́̓ ̃̐ ̙̏̔̋̔ ɀ Breakpoint class>>#debugWorldMenuOn: ɀ ̐ ̤̏̋́̈̔ȟ ̠̋ ̋̌́̒̉ ̒̉̒̓̆-
̍̉ ̟̝̅̏̅́̓ ̋̏̍́̎̅̉ ̅̏ ̟̍̆̎Ȣ ˚̨̨̗́̐̑̉̋̎ ̒̐̉̒̋̔ ̨̝̑̆̈̔̌̓́̓̃ ̤ ̠̐̏̒̉̌́̎̎ ̎́ ̨̑̏̈̅̌ 
ȺWorld Menu ItemsȻ ̅̏ ̨̩̃̅̋̏̃̏ ̒̉̒̓̆̍̉ ɀ ̗ ̆ ̒́̍̆ ̓̆ȟ ̏̚ ̨̐̏̓̑̂̎̏. ˞ ́̍ ˚̨́̃̅̎̉̋ ̅ ̨̏̃̅̋̉ 
̎̆ ̨̤̃̅̋̑̉ȟ ́̌̆ ̎́̍ ̎̆ ̂̔̅̆ ̃́̇̋̏ ̈̎́̊̓̉ ̊̏̄̏ ̘̆̑̆̈ ̋̏̍́̎̅̔ ȺHelp > Help browserȻ ̄̏-
̌̏̃̎̏ ̄̏ ̟̍̆̎Ȣ ˠ ̑ ̨̨̏̈̅̌ ̎ ́̐̉̒́̎̏ȟ ̏̚ ̠̅̌ ̓̏̄̏ȟ ̏̂̚ ̅̏̅́̓̉ ̎̏̃̉̊ ̐̔̎̋̓ ̅̏ ̄̏̌̏̃̎̏̄̏ 
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̟̍̆̎ȟ ̨̐̏̓̑̂̎̏ ̘̃̉̈̎́̉̓̉ ̍̆̓̏̅ ̋̌́̒̔ȟ ̠̋̉̊ ̤̝̠̎́̈̉̃́̓̒ menuCommandOn:Ȣ ˑ̨̏̃̅̋́ 
̤̎́̅́ ̓́̋̏̇ ̐̑̉̋̌́̅ ̉̏ ̙̠̄̏̌̏̆̎̎ ̓́̋̏̄̏ ̍̆̓̏̅̔ ̃ ̠̅̆̋̏̍̔ ̃̉̄́̅́̎̏̍̔ ̋ ̨̌́̒Ȣ ˚̆ 
̈́̊̃̉̍ ̂̔̅̆ ̓́̋̏̇ ̙̐̏̔̋́̓̉ ̃ Pharo ̒ ̨̐̑́̃̇̎ ̋̌́̒̉ȟ ̨̠̋ ̨̟̝̑̆́̌̈̔̓ ̍̆̓̏̅ 
menuCommandOn:ȟ ̨ ̠̐̏̅̉̃̉̓̉̒ȟ ̠̋ ̃̏̎̏ ̈̑̏̂̌̆̎̏Ȣ 

 
˝̉̒Ȣ 6.17. ˏ ̘̠̉̈̎́̆̎̎ ̍̆̓̏̅̔ ̋̌́̒̔ 

ˑ́̃́̊̓̆ ̨̤̐̏̍̑̋̔̍̏ȟ ̘̏̄̏ ̍̉ ̖̘̏̆̍̏ ̨̃̅ ̋̏̍́̎̅̉ ̟̍̆̎Ȣ ˏ̏̎́ ̍́̌́ ̂ ̃̉̋̏̎̔̃́̓̉ ̓̏̊ 
̋̏̅ȟ ̠̋̉̊ ̍̉ ̎́̂̉̑́̌̉ ̃ ˜̨̨̘̗̒̏̎̉ȟ ̨ ̈́̐̔̒̋́̓̉ ̄̑̔ Lights OutȢ ˍ̌̆ ̅̏̂̑̆ ̂̔̌̏ ̂ ̍́̓̉ 
̓́̋̏̇ ̋̏̍́̎̅̔ ̠̅̌ ̠̈́̋̑̉̃́̎̎ ̄̑̉Ȣ ˔́̊̍́̓̉ ̅̃́ ̠̑̅̋̉ ̄̏̌̏̃̎̏̄̏ ̟̍̆̎ ɀ ̈ ́̃̆̌̉̋́ 
̨̙̑̏̈̋ȟ ̓̏̍̔ ̏̂ȭ̤̤̅̎́̍̏ ̋̏̍́̎̅̉ ̨̠̃̅̋̑̉̃́̎̎ ̓́ ̠̈́̋̑̉̃́̎̎ ̃ ̏̅̎̆ ̨̟̐̅̍̆̎Ȣ 

˗̨̗̝̌́̎̓ ̃ ˛̨̠̘̄̌̅́ ̨̋̌́̒̃ ̎́ ̨̨̍̆̎ LOGame ̨  ̏̂ ̨̝̆̑̓ Class side ̃  ̨̘̐̆̑̆̍̉̋́ Inst . 
side/ Class side ɉ̅̉̃Ȣ ̑̉̒Ȣ 6ȢρχɊȢ ˛̠̘̄̌̅́ ̨̝̃̅̏̂̑́̈̉̓ ̨̐̆̑̆̌̋ ̨̍̆̓̏̅̃ ̋̌́̒̔ LOGame ɉ̨̃̎ 
̐̏̋̉ ̏̚ ̨̐̏̑̏̇̎̊ɊȢ ˗̌́̒̉ Pharo ɀ ̓ ́̋̏̇ ̏̂ȭ̤̋̓̉ȟ ̨̠̋ ̝̍̏̇̔̓ ̍́̓̉ ̨̃̌́̒̎ ̍̆̓̏̅̉Ȣ ˚́̍ 
̨̐̏̓̑̂̎̏ ̏̄̏̌̏̒̉̓̉ ̍ ̆̓̏̅ȟ ̘̈́̈̎́̆̎̉̊ ̃ ̨̌̒̓̉̎̄̔ φȢρπȢ 

˶͙͎ͫͭͤ͜ 6.10. ˨ ͍ͦ͒͊͊ͤͤΎ ͙ͦͣ͊ͤ͒͟ ͒ͦ ͎͍͎ͦͦͤͦͦ͡ ͔ͣͤΌ 

LOGame class  >> menuCommandOn: aBuilder  
   <worldMenu> 
   ( aBuilder  item : # LightsOut )  
      order : 5.0;  
      withSeparatorAfter ;  
      with : [ ( aBuilder  item: #Run)  
            order: 0;  
            action: [ self open ].  
         (aBuilder item: # Quit )  
            order: 1;  
            action: [ self close ] ]  

˟̔̓ ̐̑́̄̍́ <worldMenu> ̃ ̤̋́̈̔ ̎́ ̨̗̒̐̆̉̋̔̕ ̍̆̓̏̅̔ ɉ̐̑̏ ̐̑́̄̍̉ ̍̉ ̐̏̄̏̃̏̑̉̍̏ 
̈̄̏̅̏̍Ɋȟ ̨̠̐̏̃̅̏̍̌̆̎̎ item: ̒ ̟̤̓̃̏̑ ̐̔̎̋̓ ̟̍̆̎ ̈ ̟̎́̈̃̏ ȺLightsOutȻȟ ́ ̨̃̒ ̨̨̙̎ 
̨̠̐̏̃̅̏̍̌̆̎̎ ̖̠̝̎́̅̏̅̓ ̅̏ ̗̝̏̄̏ ̐̔̎̋̓̔ ̟̍̆̎Ȣ ˔̨̝̃̆̑̎̓ ̔̃́̄̔ ̎́ ̓̆ȟ ̏̚ ̠̑̅̋̉ ̋̏̅̔ 
̙̟̝̠̈́̃̆̑̔̓̒ ̟̋̑́̐̋̏ ̈ ̟̋̏̍̏Ȣ ˟́̋ ̔ Pharo ̈ ̟̝́̅́̓ ̋́̒̋́̅ ̨̝̐̏̃̅̏̍̌̆̎ȟ ̨̠̋ ̖̎́̅̏-
̠̝̅̓ ̅̏ ̓̏̄̏ ̒́̍̏̄̏ ̏ ̘̓̑̉̍̔̃́́ ɉ̅̏ ̐̔̎̋̓ ̔̍ ̟̆̎ ̃ ̙̎́̏̍̔ ̃̉̐́̅̋̔ɊȢ ˜̨̠̏̃̅̏̍̌̆̎̎ 
order: ̈ ̤́̅́ ̙̠̑̏̈̓́̔̃́̎̎ ̃ ̟̍̆̎ȟ withSeparatorAfter ̃ ̨̟̤̅̏̋̑̆̍̌ ̐̔̎̋̓ ̨̃̅ ̨̙̖̎̉ 
̘́̒̓̉̎ ̟̍̆̎ȟ ́ with: ̈ ̤́̅́ ̒̓̑̔̋̓̔̑̔ ̃̋̌́̅̆̎̏̄̏ ̟̍̆̎Ȣ ˜̔̎̋̓̉ ̨̟̐̅̍̆̎ ̟̝̏̐̉̒̔̓ 
̨̐̏̅̂̎̏ȟ ̨̝̓̌̋̉ ̨̝̈́̍̒̓ with: ̃ ̉̋̏̑̉̒̓́̎̏ action: aBlock ̅ ̠̌ ̓̏̄̏ȟ ̏̂̚ ̈́̅́̓̉ ̨̗̟̑̆́̋ 
̟̍̆̎ ̎́ ̨̃̉̂̑ ̋ ̏̍́̎̅̉Ȣ 
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˝̉̒Ȣ 6.18. ˞ ̠̓̃̏̑̆̎̎ ̍̆̓̏̅̔ ̋̌́̒̔ ̃ ˚̨̘́̌́̄̏̅̇̔̃́ 

˔̨̑̏̈̔̍̌̏ȟ ̏̚ ̋̏̍́̎̅́ ̟̍̆̎ ȺRunȻ ̍́ ̤ ̃ ̉̋̌̉̋́̓̉ LOGame class >> openȟ ́ ̋̏̍́̎̅́ 
ȺQuitȻ ɀ LOGame class >> close. ̇ ̉ ̆̚ ̎̆ ̘̃̉̈̎́̉̌̉ ̖̓́̋̉ ̨̍̆̓̏̅̃ ̋̌́̒̔ȟ ́̌̆ ̍̏̇̆̍̏ 
̈̑̏̂̉̓̉ ̗̆ ̃ ˚̨̘́̌́̄̏̅̇̔̃́ȟ ̠̋ ̘̃̉̈̎́́̌̉ ̍̆̓̏̅̉ ̠̆̋̈̆̍̐̌̑́ ̨̙̑́̎̆Ȣ ˟̏ ̇ ̘̃̉̋̌̉̆̍̏ 
̄̏̌̏̃̎̆ ̟̍̆̎ ̒̉̒̓̆̍̉ ̨ ̃̉̂̆̑̆̍̏ ȺLightsOut > RunȻȦ ˜̑̏̄̎̏̈̏̃́̎̏ ̎́̒ Ⱥ̨̤̐̑̉̃̓́Ȼ ̨̃̋̎̏ 
˚̘́̌́̄̏̅̇̔̃́́ ̐ ̨̠̏̃̅̏̍̌̆̎̎̍ ̐̑̏ ̐̏̍̉̌̋̔Ȣ ˙̉ ̤̈̎́̍̏ȟ ̅̆ ̃̏̎́ ̠̓̑́̐̉̌́̒ȟ ̓̏̍̔ 
̍̏̇̆̍̏ ̨̃̅̑́̈̔ ̎́̓̉̒̎̔̓̉ ̋̎̏̐̋̔ ȺCreateȻȟ ̃̋́̈́̓̉ ̋̌́̒ ȺLOGame classȻ ɉ̅̉̃Ȣ ̑̉̒Ȣ φȢρψɊȟ 
̐̑̏̓̏̋̏̌ Ⱥinstance creationȻ ̨ ̃̃̆̒̓̉ ̓̆̋̒̓ ̍̆̓̏̅̔Ȣ 

˔̎́̊̏̍̉̊ ̎́̍ ̋̏̅ ȺLOGame new openInHandȻ ̟̤̒̓̃̏̑ ̨̂̆̈̍̆̎̎̉̊ ̏̂ȭ̤̋̓ȟ ̈ ̠̋̉̍ ̍̏̇̎́ 
̨̤̠̃̈́̍̏̅̓̉ ̨̖̂́ ̏̚ ̎́ ̨̆̋̑́̎ ̈́ ̟̅̏̐̏̍̏̄̏ ̙̍̉̋̉Ȣ ˬ̋ ̇̆ ̊̏̄̏ ̈̎́̊̅̆ ̋̏̍́̎̅́ 
̠̈́̋̑̉̃́̎̎ȩ ˔̤̝̠̅́̓̒ȟ ̨̐̏̓̑̂̎̏ ̨̈̂̆̑̄́̓̉ ̠̐̏̒̉̌́̎̎ ̎́ ̠̆̋̈̆̍̐̌̑ ̄̑̉ȟ ̏̂̚ ̍̏̇̎́ 
̂̔̌̏ ̎́̅̒̉̌́̓̉ ̊̏̍̔ ̨̠̐̏̃̅̏̍̌̆̎̎ ̐̑̏̄̑́̍̎̏Ȣ ˏ̤̉̋̏̑̉̒̓́̍̏ ̠̅̌ ̗̝̏̄̏ ̨̈̍̎̎̔ ̋̌́̒̔ 
ɉ̔ ̨̋̌́̒̃ Pharo ̤  ̒̃ ̩̏ ̨̨̈̍̎̎ȦɊȟ ̠̋̔ ̎́̈̃̆̍̏ ȺTheGameȻȢ 

ˠ ̨̨̃̋̎ ̠̑̆̅́̄̔̃́̎̎ ̋̏̅̔ ˚̘́̌́̄̏̅̇̔̃́́ ̨̝̃̃̆̅̓ ̓̆̋̒̓ ̍̆̓̏̅̔ ̈  ̨̌̒̓̉̎̄̔ φȢρρȢ 

˶͙͎ͫͭͤ͜ 6.11. ˿ ͍͔ͭͦͪͤͤΎ ͔͔ͣͨ͘͟͡Ύͪ͊ ͎͙ͪ 

LOGame class  >> open 
TheGame if Nil :  [  
   TheGame := self new.  
   TheGame openInHand ]  

˶͙͎ͫͭͤ͜ 6.12. ˭ ͙ͤ΅͔ͤͤΎ ͔͔ͣͨ͘͟͡Ύͪ͊ ͎͙ͪ 

LOGame class  >> close  
TheGame ifNot Nil :  [  
   TheGame delete .  
   TheGame := nil  ]  

˔̨̝̂̆̑̆̇̓ ̃̃̆̅̆̎̉̊ ̓̆̋̒̓ȟ ̨ ˚̘́̌́̄̏̅̇̔̃́ ̤̐̆̑̆̐̉̓́ȟ ̠̋ ̏̄̏̌̏̒̉̓̉ ̨̍ȭ̠ TheGameȢ ˏ̉̂̆-
̨̝̑̓ ȺDeclare new class variableȻȢ ˙̆̓̏̅ ̘̃̉̈̎́̆̎̏ ̓́̋ȟ ̏̚ ̍̏̇̎́ ̂̔̅̆ ̨̃̅̋̑̉̓̉ ̙̌̉̆ 
̏̅̉̎ ̠̆̋̈̆̍̐̌̑ ̄̑̉Ȣ ˜̠̏̒̉̌́̎̎ ̎́ ̝̎̏̄̏ ̨̈̂̆̑̄́̓̉̍̆ ̨̈̍̎̎́ ̋̌́̒̔Ȣ ˑ̏ ̨̘̑̆ȟ ̨̝̈̎́̊̅̓ ̔ 
˛̠̄̌̅ ̨̘́ ̙̠̏̄̏̌̏̆̎̎ ̋̌́̒̔ LOGame (̨̐̏̓̑̂̎̏ ̠̐̏̃̆̑̎̔̓̉̒ ̅̏ Inst . side) ˏ ̏̎̏ ̍́̌̏ ̂ 
̍́̓̉ ̠̃̉̄̌̅ȡ 
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BorderedMorph subclass: #LOGame  
   instanceVariableNames: 'cells'  
   classVariableNames: 'TheGame'  
   package: 'PBE - LightsOut'  

˚̘́̌́̄̏̅̇̔̃́ ̅̏̅́̃ ̅̏ ̙̠̏̄̏̌̏̆̎̎ ̔ ̝̓̑̆̓̏̍̔ ̠̑̅̋̔ ̨̍ȭ̠ TheGame ̈ ̨̩̍̎̎̏ ̋̌́̒̔Ȣ 

˚̨̝́̓̉̒̎̓ ̎́ ̋̎̏̐̋̔ Proceed ̊ ̘́̌́̄̏̅̇̔̃́́ȟ ̨ ̨̃̎ ̤̝̠̈́̋̑̉̓̒ȟ ̨̝̎́̓̏̍̒̓ ̈ȭ̠̝̠̃̉̓̒ 
̨̃̋̎̏ ̄̑̉Ȧ ˜̠̏̄̑́̊̓̆̒ ̖̝̃̉̌̋̔ȟ ́̌̆ ̎́̍ ̓̑̆̂́ ̘̃̉̈̎́̉̓̉ ̆̚ ̏̅̉̎ ̍̆̓̏̅Ȣ ˛̓̏̇ ̨̝̃̉̂̆̑̓ 
ȺWorld > LightsOut > QuitȻȢ ˞ ̓́̑̉̊ ̈̎́̊̏̍̉̊ ˚̘́̌́̄̏̅̇̔̃́ ̈̎̏̃̔ ̨̝̐̏̃̅̏̍̉̓ ̐̑̏ 
̨̨̃̅̒̔̓̎̊ ̍̆̓̏̅ ̨ ̅̏̐̏̍̏̇̆ ̊̏̄̏ ̒̓̃̏̑̉̓̉ ɉ̅̉̃Ȣ ̨̌̒̓̉̎̄ φȢρςɊ. ̇ ̆̓̏̅ ̍̏̇̎́ ̘̈́̉̒̌̉̓̉ 
̅̏ ̐̑̏̓̏̋̏̌̔ releasing. 

˔̎̏̃̔ ̨̝̎́̓̉̒̎̓ ̎́ Proceed ɀ ̈ ̤̝̠́̋̑̉̓̒ ̨ ˚̘́̌́̄̏̅̇̔̃́ȟ ̨ ̄̑́Ȣ ˟̆̐̆̑ ̋̏̍́̎̅̉ ̄̏̌̏̃̎-̏
̄̏ ̟̍̆̎ ̗̟̝̐̑́̃́̓̉̍̔̓ ̠̋ ̓̑̆̂́. ̇ ̏̇̆̓̆ ̃̉̐̑̏̂̔̃́̓̉ ̩̖̟̎ ̨̟̅ ɉ̅̉̃Ȣ ̑̉̒Ȣ 6.19). 

ˤ̉ ̙̈́̃̆̑̆̎̏ ̑̏̂̏̓̔ ̎́̅ ̟̄̑̏ȩ ˙̏̇̌̉̃̏ȟ ̏̚ ̓́̋Ȣ ˍ̌̆ ̃̉ ̍̏̇̆̓̆ ̨̖̈́̏̓̓̉ ̃̆̒̓̉ 
̒̓́̓̉̒̓̉̋̔ ̄̑̉ȡ ̖̑́̔̃́̓̉ ̨̨̝̝̋̌̋̒̓ ̖̃̉̋̏̎́̎̉ ̨̖̏̅̃ȟ ̨̨̝̝̋̌̋̒̓ ̨̖̔̃̍̋̎̔̓̉ ̨̋̌̓̉̎̏̋ 
̓̏̏̚Ȣ ˎ̔̌̏ ̂ ̅̏̂̑̆ ̓ ́̋̏̇ ̨̃̅̏̂̑́̇́̓̉ ̗̟ ̒̓́̓̉̒̓̉̋̔ ̎ ́ ̨̆̋̑́̎ȟ ́̌̆ ̍̉ ̙̈́̌̉̉̍̏ 
̨̝̙̐̏̅́̌ ̠̔̅̏̒̋̏̎́̌̆̎̎ ̄̑̉ ̘̘̉̓́́̍ ̠̋ ̃̐̑́̃̔Ȣ 

 
˝̉̒Ȣ 6.19 ˑ ̏̐̏̃̎̆̎̆ ̄̏̌̏̃̎̆ ̟̍̆̎ Pharo ̓ ́ ̄̑́ 

˙̉ ̨̙̔̒̐̎̏ ̅̏̐̏̃̎̉̌̉ ̄̏̌̏̃̎̆ ̟̍̆̎ ̟̋̏̍́̎̅̏ ȺLightsOutȻȟ ́̌̆ ̠̋ ̓̆̐̆̑ ̐̏̃̆̑̎̔̓̉ 
̊̏̄̏ ̅̏ ̝̐̏̐̆̑̆̅̎̏̄̏ ̠̃̉̄̌̅̔ȩ ˤ̆̑̆̈ ̠̅̆̋̉̊ ̘́̒ȟ ̙̝̎́̄̑́̃̉̒ȟ ̃̉ ̘̓̏̎̏ ̖̘̈́̏̆̓̆ 
̈̑̏̂̉̓̉ ̗̆Ȣ ˏ̠̠̤̝̠̉̃̌̓̒ȟ ̏̚ ̅̏ ̝̒̓́̓̎̏ ̈́̋̏̍̆̎̓̔̃́̓̉ ̐̑́̄̍̔ <menuWorld> ̔  ̨̨̓̌ 
̍̆̓̏̅̔ LOGame class >> menuCommandOn:Ȣ ˚̆ ̨̐̏̓̑̂̎̏ ̨̘̎̏̄̏ ̘̃̉̌̔́̓̉ȟ ̐̑̏̒̓̏ 
̖̐̑̉̏̃́̊̓̆ ̐̑́̄̍̔Ȣ ̝ ̖̘́̏̆̓̆ ̈̎̏̃̔ ̐̏̃̆̑̎̔̓̉ ̋̏̍́̎̅̔ ̃ ̟̍̆̎ ɀ ̈ ̨̎̍̆̓̆ ̋̏̍̆̎̓́̑Ȣ 

6.19. ˭ ͔͎͋ͪ͊ͤͤ͜Ύ ͭ͊ ͨͦ΄͙͔ͪͤͤΎ ͦ͒ͯ͟ tƘŀǊƻ 

˟̆̐̆̑ȟ ̋̏̌̉ ̄̑́ ,ÉÇÈÔÓ /ÕÔ ̗̟̤̐̑́ȟ ̃̉ ̎́̐̆̃̎̏ ̖̘̈́̏̆̓̆ ̠̝̋̏̒ ̩̩ ̈̂̆̑̆̄̓̉ȟ ̏̂̚ ̍́̓̉ 
́̊̌̕ ̄̑̉ ̓́ ̈̍̏̄̔ ̨̠̅̌̉̓̉̒ ̎̉̍ ̈ ̠̅̑̔̈̍̉Ȣ ˔̨̃̒̎̏ȟ ̃ ̉ ̍̏̇̆̓̆ ̈̂̆̑̆̄̓̉ ̝̃̆̒ ̏̂̑́̈ 0ÈÁÒÏ 
̨ ̐̏̋́̈̔̃́̓̉ ̙̃́̔ ̙̐̆̑̔ ̐̑̏̄̑́̍̔ȟ ̟̘̈́̐̔̒̋́̉ ̊̏̄̏Ȣ ˍ̌̆ ̨̙̃́ ̨̅̑̔̈ȟ ̎́̐̆̃̎̏ȟ ̟̝̍́̓ 
̃̌́̒̎̉̊ ̋̏̅ ̔ ̖̏̂̑́̈́ ̩̖̒̃̏ ̒̉̒̓̆̍ ̨ ̎̆ ̖̘̝̈́̏̔̓ ̘̃̓̑́́̓̉ ̊̏̄̏ȟ ̙̃̉̋̏̑̉̒̓́̃̉ ̙̃́ 
̏̂̑́̈Ȣ ˑ ̠̌ ̨̠̈̂̆̑̄́̎̎ ̋̏̅̔ ̨ ̨̃̅̒̓̆̇̔̃ ̠́̎̎ ̨̃̆̑̒̊ ̔ ̠̒ ̨̝̒̐̌̎̏̓́ Pharo ̃ ̤̉̋̏̑̉̒̓̏̃̔ Git 
̨ Iceberg ɀ ̐ ̏̓̔̇̎̉̊ ̨̎̒̓̑̔̍̆̎̓ ̔ ̨̒̋̌́̅ Pharoȟ ̠̋̉̊ ̖̤̐̑̉̏̃̔ ̨̃̅ ̘̋̏̑̉̒̓̔̃́́ 
̨̨̝̎̉̈̋̏̑̃̎̆̃ ̨̅̆̓́̌Ȣ 

ˤ͙͙͍͚͔ͦͪͫͭͦͯͭ͟ Iceberg ͜  Git ͒ ͡Ύ ͦͤͭͪͦ͟͡Ό ͍͔ͪͫ͜ ͚ͫ ͍͎ͦͦ ͦ͒ͯ͟ 

˜̨̅ ̘́̒ ̑̏̈̑̏̂̋̉ ̨̘̝̌̉̌̎̉̋́ ̃ ̝̐̏̐̆̑̆̅̎̏̍̔ ̨̨̑̏̈̅̌ ̍̉ ̃̇̆ ̠̟̐̏̒̎̃́̌̉ ̃́̍ ̏̒̎̏̃̉ 
̠̃̉̋̏̑̉̒̓́̎̎ Iceberg ̓ ́ Git ̅ ̠̌ ̨̠̈̂̆̑̄́̎̎ȟ ̙̠̐̏̉̑̆̎̎ ̓́ ̟̋̏̎̓̑̏̌ ̨̃̆̑̒̊ ̙̖̃́̉ 
̨̤̐̑̏̋̓̃Ȣ ˏ̉ ̍̏̇̆̓̆ ̃̉̋̏̑̉̒̓́̓̉ ̩̖ ̈̎̏̃̔ ̠̅̌ ̩̒̓̃̏̑̆̎̏ ̄̑̉Ȣ ˬ̋̏̚ ̃́̍ ̅̔̇̆ ̎̆ 
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̝̠̓̆̑̐̉̓̒ ̨̠̅̈̎́̓̉̒ ̨̝̙̂̌̆ ̐̑̏ Iceberg, ̓ ̏ ̐̆ ̖̝̑̆̏̅̓̆ ̏̅̑́̈̔ ̅̏ ̨̑̏̈̅̌̔ 7. ̱ ̌̆ ̠̋̏̚ ̃̉ 
̃̒̆ ̆̚ ̓̔̓ȟ ̓̏ ̠̐̏̅̉̃̉̍̏̒ȟ ̠̋ ̆̋̒̐̏̑̓̔̃́̓̉ ̐̑̏̄̑́̍̎̉̊ ̋̏̅ Pharo ̅ ̏ ̨́̊̌̃̕Ȣ 

 
˝̉̒Ȣ 6.20. ˏ ̠̉̃̆̅̆̎̎ ̐́̋̆̓ ́̋ ̨̌́̒̃ ̅̏ ́̊̌̕ ̔

˭͔͎͋ͪ͊ͤͤ͜Ύ ͦ͒ͯ͟ ͒ͦ ͺ͚͊ͯ͡ ό͍͒ͦ͒͊ͭͦͦ͟ύ 

˚́̊̋̑́̉̊̚ ̨̒̐̏̒̂ ̨̠̈̂̆̑̄́̎̎ ̋̏̅̔ ɀ ̃ ̉̋̏̑̉̒̓́̓̉ Git. ̊ ̨̙́̊̐̑̏̒̓̉̊ ̨̒̐̏̒̂ ̏̓̑̉̍́̓̉ 
̓̆̋̒̓ ̖̒̓̃̏̑̆̎̉ ̨̋̌́̒̃ ɀ ̗ ̆ ̈́̐̉̒́̓̉ ̐́̋̆̓ ̅̏ ́̊̌̔̕Ȣ x ̆ ̑̔̅̉̍̆̎̓́̑̎̉̊ ̨̒̐̏̒̂ȟ ̠̋̉̊ 
̨̎́̒̐̑́̃̅ ̎̆ ̨̤̃̅̒̓̆̇̔  ̨̃̆̑̒̊ȟ ́̌̆ ̍̏̇̆ ̠̠̃̉̃̉̓̉̒ ̘̈̑̔̎̉̍ ̈́ ̖̐̆̃̎̉ ̏̂̒̓́̃̉̎Ȣ 
˞̨̝̐̌̎̏̓̉ ̨̨̐̑̏̄̑́̍̒̓̃ ̎́ Pharo ̓  ́Squeak ̎ ̟̝́̈̉̃́̓ ̩̩ Ⱥfiling  outȻȢ ̃ ̘̏̈̎́̓̆ ̃ ̨̐́̎̆̌ 
̨̐́̋̆̓̃ ˞̉̒̓̆̍̎̏̄̏ ̠̘̏̄̌̅́́ PBE-LightsOut ̨  ̨̝̃̉̂̆̑̓ ̋̏̍́̎̅̔ ȺExtra > File OutȻ ̋̏̎-
̓̆̋̒̓̎̏̄̏ ̟̍̆̎ ɉ̅̉̃Ȣ ̑̉̒Ȣ 6ȢςπɊȢ ˏ̏̎́ ̃̉̃̆̅̆ ̝̃̆̒ ̐́̋̆̓ ̅̏ ́̊̌̕ ̔ȺPBE-LightsOut.stȻȟ 
̒̓̃̏̑̆̎̏̄̏ ̃ ̨̓̊ ̨̗̐́̐ȟ ̅̆ ̨̤̝̠̈̂̆̑̄́̓̒ ̏̂̑́̈ ̒̉̒̓̆̍̉. ˏ ̨̎ ̨̝̙̂̌-̙̍̆̎ ̘̝̉̓́̂̆̌̎̉̊ȟ 
́̌̆ ̘̐̑̉̈̎́̆̎̉̊ ̎́̊̐̆ ̙̑̆ ̠̅̌ ̋̏̍̐ǫ̟̃̄̓̆̑̃ȟ ́ ̎̆ ̠̅̌ ̟̌̅̆̊Ȣ ˏ̉ ̍̏̇̆̓̆ ̨̎́̅̒̌́̓̉ ̗̆̊ 
́̊̌̕ ̠̅̑̔̈̍ ̨ ̃̏̎̉ ̈̍ ̝̏̇̔̓ ̨̟̎̒̓́̌̃́̓̉ ̊ ̏̄̏ ̔ ̃̌́̒̎̉̊ ̏̂̑́̈ 0ÈÁÒÏ. 

 
˝̉̒Ȣ 6.21. ˴ ̠̍̐̏̑̓̔̃́̎̎ ̋̏̅̔ ̈́ ̟̅̏̐̏̍̏̄̏ ̠̘̏̄̌̅́́ ̨́̊̌̃̕ 

˜̠̝̆̑̆̄̌̎̓̆ ̏̓̑̉̍́̎̉̊ ́̊̌̕ ̈́ ̟̅̏̐̏̍̏̄̏ ̑̆̅́̋̓̏̑́ ̨̓̆̋̒̓̃ȟ ̏̂̚ ̨̈̑̏̈̔̍̓̉ȟ ̠̋ 
̠̤̃̉̄̌̅́ ̓̆̋̒̓ ̐́̋̆̓ ́̋ ̨̌́̒̃ ̔ ̨́̊̌̕Ȣ ˬ̋̏̚ ̃̉ ̖̘̏̆̓̆ ̠̐̆̑̆̄̌̎̔̓̉ ̨̃̍̒̓ ́̊̌̔̕ ̎̆ 
̟̘̐̏̋̉̅́̉ Pharo, ̓ ̏ ̒̑̐ ̏̂̔̊̓̆ ̎ ́̅̑̔̋̔̃́̓̉ ̠̑̅̏̋ Ⱥ'PBE-LightsOut.st' asFileReferenceȻ ̃  
˜̨̨̘̗̒̏̎̉ ̓ ́ ̨̐̑̏̎̒̐̆̋̓̔̃́̓̉ ̊ ̏̄̏Ȣ 
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ˏ̨̅̋̑̉̊̓̆ ̎̏̃̉̊ ̏̂̑́̈ 0ÈÁÒÏ ̓ ́ ̈́ ̟̅̏̐̏̍̏̄̏ ̠̘̏̄̌̅́́ ̨́̊̌̃̕ ɉWorld > System > File 
Browser) ̈ ̨̝̎́̊̅̓ ̕ ́̊̌ PBE-LightsOut.stȟ ̨̃̅̋̑̉̊̓̆ ̊̏̄̏ ̋̏̎̓̆̋̒̓̎̆ ̟̍̆̎ ̓́ ̨̝̃̉̂̆̑̓ 
ȺInstall into the imageȻ (̅̉̃Ȣ ̑̉̒Ȣ 6.21). ̃ ̠̆̑̆̋̏̎́̊̓̆̒ȟ ̏̚ ̄̑́ ̗̟̤̐̑́ ̔ ̎̏̃̏̍̔ ̨̏̂̑́̈Ȣ 
˚̨́̅́̌ ̃̉̋̏̑̉̒̓̏̃̔̊̓̆ Git! 

ǁȅǣ ǮǤǯǤǩǪǟǣǟǶǟ. ǆǽȁǿǵǺȂȃǲǰǽǽȏ ©'PBE -LightsOut.st' asFileReference¶ ǼǾǶǵ ǽǵ ȁǿȀǰȆȎǲǰȂǸ. 

ǜǾǶǻǸǲǾ, ǲǰǼ ǴǾǲǵǴǵȂȌȁȏ ǲǺǰǷǰȂǸ ǿǾǲǽǵ ȖǼˏȏ Ƿ ǼǰȀȈȀȃȂǾǼ ǴǾ ǽȌǾǳǾ. Ǘǰ ȂǰǺǸȅ ȃǼǾǲ 

ǲǼȖȁȂ Ȅǰǹǻȃ ǿȀǾȁȂȖȈǵ ǿǵȀǵǳǻȏǽȃȂǸ ǲ ǾǳǻȏǴǰȇȖ ȄǰǹǻȖǲ Pharo. ǟǾǴǸǲȖȂȌȁȏ ǽǰ ȀǸȁ. 6.21: 

ǽǰǹǱȖǻȌȈǰ ǿǰǽǵǻȌ ǾǳǻȏǴǰȇǰ ǲǶǵ ǲȖǴǾǱȀǰǶǰȔ ǲǼȖȁȂ Ȅǰǹǻȃ! ǟǵȀǵǲǰǳǰ ȖǽȁǿǵǺȂǾȀǰ ǻǸȈǵ ǲ 

ȂǾǼȃ, ȉǾ ǲȖǽ ǲǸǺǾǽǰȔ ȁǸǽȂǰǺȁǸȇǽǵ ǿȖǴȁǲȖȇȃǲǰǽǽȏ ȂǵǺȁȂȃ. ǔǾ ȀǵȇȖ, ȖǽȁȂǰǻȎǲǰȂǸ Ȅǰǹǻ 

ǼǾǶǽǰ ǽǵ ǻǸȈǵ ǺǾǼǰǽǴǾȎ ǺǾǽȂǵǺȁȂǽǾǳǾ ǼǵǽȎ, ǰ ǹ ǺǽǾǿǺǾȎ Install  ǾǳǻȏǴǰȇǰ ȄǰǹǻȖǲ. 

 

6.20. ̂  Pharo ͍ ͙ ͔ͤ ͔͔ͣͦ͗ͭ ͍͙ͭͪ͊ͭͭ ͙͟ ͦ͒6 

˜̑̉̋̑̏ȟ ́̌̆ ̨̠́̃́̑ Pharo ̗ ̨̌̋̏̍ ̍̏̇̌̉̃.́ Pharo ɀ ̆ ̝̋̒̐̆̑̉̍̆̎̓́̌̎́ ̒̉̒̓̆̍́ȟ ̠̋́ ̅ ̤́ 
̈̍̏̄̔ ̍ ̨̠̎̓̉ ̃̒̆ ̟̘̃̋̌̎̏ ̈ ̘ ́̒̓̉̎́̍̉ȟ ̨̠̋ ̨̨̖̎̆̏̂̅̎ ̠̅̌ ̨̗̠̔̎̋̏̎̔̃́̎̎̕ ̒ ́̍̏̄̏ Pharo! 

ˢ̨̙̏̑̏ ̎̏̃̉̎̉ ̃ ̓̏̍̔ȟ ̏̚ ̃̉ ̨̎̋̏̌̉ ̎̆ ̈́̄̔̂̉̓̆ ̙̃́̔ ̑̏̂̏̓̔ȟ ̨̝̎́̃̓ ̠̋̏̚ ̝̠̓̑́̐̉̓̒ 
̨̠́̃́̑ Pharo, ̨  ̃̏̎ ̏̃ ̨̝̠̅̋̏̓̉̓̒ ̅̏ ̝̩̐̏̐̆̑̆̅̎̏ ̘̩̑̏̂̏̏ ̨̩̃̆̑̒ȟ ̠̋́ ̒̓̃̏̑̆̎́ȟ ̍̏̇̌̉̃̏ȟ 
̄̏̅̉̎̔ ̓̏̍̔ ̎́̈́̅Ȣ ˠ̃ ̝̆̒ ̋̏̅, ̃ ̉̋̏̎́̎̉̊ ̃́̍̉ ̃  ˛̨̠̘̄̌̅́ ̓́ ̃ ˚̨̘́̌́̄̏̅̇̔̃́ȟ ̨̈̂̆̑̄́-
̤̝̠̓̒ ̃ Ȣchange ̕ ̨́̊̌, ̋ ̏̅ ̈  Playground ̈ ̨̤̝̠̂̆̑̄́̓̒ ̃ ̖̏̋̑̆̍̉ ̖́̊̌́̕ ̔ ̨̗̐́̐ /pharo -
local/playchace ɀ ̊ ̏̄̏ ̍̏̇̎́ ̠̐̆̑̆̄̌̎̔̓̉ ̘̈̃̉́̊̎̉̍ ̑̆̅́̋̓̏̑̏̍ ̨̓̆̋̒̓̃. 

ˡ́̊̌ ̨̈̍̎ ̓́̋̏̇ ̍̏̇̎́ ̨̃̅̋̑̉̓̉ ̘̈̃̉́̊̎̉̍ ̑̆̅́̋̓̏̑̏̍ ̨̓̆̋̒̓̃ȟ ́̌̆ ̨̤̠̈̏̑̎̓̔̃́̓̉̒ ̃ 
̝̎̏̍̔ ̂̔̅̆ ̒̋̌́̅̎̏ȟ ̨̝̏̒̋̌̋̉ ̨̑̏̈̍̑̉ ́̊̌̔̕ ̨̨̎̏̅ ̨̟̟̝̠̃̉̍̑̓̒ ̍̆̄́̂́̊̓́̍̉Ȣ ˑ̨̗̝̏̌̎̏ 
̃̉̋̏̑̉̒̓́̓̉ ̨̗̝̒̐̆́̌̎̉̊ ̠̘̏̄̌̅́ ̨̈̍̎ȟ ̅̏̒̓̔̐̎̉̊ ̈́ ̟̋̏̍́̎̅̏ ̄̏̌̏̃̎̏̄̏ ̟̍̆̎ 
World > Sources > Code Changes. ɣ  ̊̏̄̏ ̨̨̌̃̊ ̨̐́̎̆̌ ̃̉ ̘̐̏̂́̉̓̆ ̐̏̃̎̉̊ ̒̐̉̒̏̋ ̨̨̈̎̍̋̃ 
̒̉̒̓̆̍̉ȟ ̔ ̨̐̑́̃̊ ɀ ̐ ̨̆̑̆̌̋ ̨̐̏̅̊ ̃̉̂̑́̎̏̄̏ ̨̈̎̍̋́ȟ ́ ̃ ̨̎̉̇̎̊ ɀ ̈ ̨̍̒̓ ̩̃̉̂̑́̎̏ ̨̩̐̏̅Ȣ 
ˏ̉̋̏̑̉̒̓̏̃̔̊̓̆ ̋̏̍́̎̅̉ ̋̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ ̠̅̌ ̐̏̃̓̏̑̎̏̄̏ ̠̃̉̋̏̎́̎̎ ̖̂́̇́̎̉ ̨̈̍̎Ȣ 

6.21. ˽ ͙͒ͫͯͣ͜͟ ͪͦ͒ͯ͘͜͡ 

ˣ̆̊ ̨̑̏̈̅̌ ̨̅̏̐̏̍̄ ̎́̍ ̐̏̄̌̉̂̉̓̉ ̨̈̅̏̂̔̓ ̨̙̑́̎̆ ̠̈̎́̎̎ ̐̑̏ Pharo ̐ ̨̅ ̘́̒ ̑̏̈̑̏̂̋̉ 
̩̐̑̏̒̓̏ ̄̑̉ȟ ̏̚ ̤̃̉̋̏̑̉̒̓̏̃̔ ̨̨̂̂̌̏̓̆̋̔ ̨̘̖̄̑́̎̉̕ ̨̆̌̆̍̆̎̓̃ ɉ̍̏̑̕ɊȢ ˙̉ ̘̠̎́̃̉̌̉̒ 
̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ˚̘́̌́̄̏̅̇̔̃́ ̠̅̌ ̃̉ ̠̐̑́̃̌̆̎̎ ̐̏̍̉̌̏̋ ̨ ̠̎́̐̉̒́̎̎ ̋̏̅̔ Ⱥ̎́ 
̝̌̏̓̔Ȼȡ ̓́̋ ̍̉ ̙̏̄̏̌̏̔̃́̌̉ ̍̆̓̏̅̉ ̠̆̋̈̆̍̐̌̑́ȟ ̍̆̓̏̅̉ ̋̌́̒̔ ̓́ ̨̨̈̍̎̎ ̋̌́̒̔Ȣ 

˙̉ ̨̃̅̋̑̉̃́̌̉ ̟̍̆̎-̏̑̆̏̌ ̎́̃̋̏̌̏ ̨̘̄̑́̎̏̄̏̕ ̆̌̆̍̆̎̓́ȟ ̏̂̚ ̨̟̍́̎̐̔̌̃́̓̉ ̎̉̍ȟ ̓́ȟ 
̏̚ ̃́̇̌̉̃̏ȟ ̏̂̚ ̠̐̏̈̂̔̓̉̒ ̊̏̄̏Ȣ 

˙̉ ̠̐̆̑̆̋̏̎́̌̉̒ȟ ̏̚ ̙̏̄̏̌̏̔̃́̓̉ ̋̏̎̒̓́̎̓̔ ̠̋ ̝̑̆̈̔̌̓́̓ ̠̃̉̋̏̎́̎̎ ̍̆̓̏̅̔ ̤ 
̖̙̟̏̑̏̏ ̟̐̑́̋̓̉̋̏ȟ ̓́ ̤̅̏̐̏̍́̄́ ̌̆̄̋̏ ̙̎́̌́̓̔̃́̓̉ ̨̐̏̃̆̅̎̋̔ ̨̐̅̋̌́̒̔Ȣ 

˚̆̃̆̌̉̋̆ ̨̠̅̏̒̌̅̇̆̎̎ ̓́ ̨̒̍̌̉̃̉̊ ̆̋̒̐̆̑̉̍̆̎̓ ̅̏̐̏̍̏̄̌̉ ̎́̍ ̨̃̉̅̏̈̍̎̉̓̉ 
̎̆̅̏̓̏̑̋́̎̔ȟ ̠̈̅́̃́̌̏̒ ̂ȟ ̘́̒̓̉̎̔ ̒̉̒̓̆̍̉ ɀ ̩ ̩ ̄̏̌̏̃̎̆ ̟̍̆̎Ȣ 

˙̉ ̓́̋̏̇ ̘̠̎́̃̉̌̉̒ ̨̈̂̆̑̄́̓̉ ̐́̋̆̓ ̨̋̌́̒̃ ̅̏ ̓̆̋̒̓̏̃̏̄̏ ́̊̌̔̕ ̓́ ̨̟̎̒̓́̌̃́̓̉ ̊̏̄̏ 
̅̏ ̏̂̑́̈̔ Pharo ̅ ̠̌ ̙̃̉̅̋̏̄̏ ̙̠̐̏̉̑̆̎̎ ̖̄̏̓̏̃̉ ̐̑̏̄̑́̍Ȣ  

 
6 x ̆̊ ̐́̑́̄̑́̕ ̘̐̆̑̆̋̌́̅́ ̅̏̅́̃ ̈ ̝̩̐̏̐̆̑̆̅̎̏ ̨̩̃̆̑̒ ̨̏̑̉̄̎́̌̔. 
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˾ͦ͒͘͜͡ т  

˽ͯ͋͊͜͟͡ͼ͜Ύ ͍͊΄͎ͦͦ ͔ͨͪ΄͎ͦͦ ͨͪͦΊ͟ ͭͯ Pharo 

ˠ ̗̝̏̍̔ ̨̨̑̏̈̅̌ ̍̉ ̨̝̙̅̆̓́̌̎̆ ̠̐̏̒̎̉̍̏ȟ ̠̋ ̃̉ ̍̏̇̆̓̆ ̈́ ̟̅̏̐̏̍̏̄̏ Iceberg ̏ ̨̐̔̂̌̋̔-
̃́̓̉ ̨̒̃̊ ̤̐̑̏̋ ̓ ̎́ GitHub. Iceberg ɀ ̗ ̆ ̨̎̒̓̑̔̍̆̎̓ ̨ ̨̨̂̂̌̏̓̆̋́ȟ ̏̚ ̤̅́ ̈̍̏̄̔ ̋̆̑̔̃́̓̉ 
Git-̖̒̏̃̉́̍̉̚. ˏ ̨̎ ̝̑̏̂̉̓ ̨̝̙̂̌̆ȟ ̨̎̇ ̐̑̏̒̓̏ ̨̤̈̂̆̑̄́ ̓́ ̨̤̐̔̂̌̋̔ ̨̙̃́ ́̊̌̉̕Ȣ ˟̨̏̅ ̍̉ 
̋̏̑̏̓̋̏ ̐̏̋́̇̆̍̏ȟ ̠̋ ̠̐̆̑̆̋̏̎́̓̉̒ȟ ̏̚ ̨ ̃̉ ̍ ̏̇̆̓̆ȟ ̊ ̨̨̙̎ ̑̏̈̑̏̂̎̉̋̉ ̝̍̏̇̔̓ ̈́ ̃́̎-
̓́̇̉̓̉ ̙̃́ ̋̏̅ȟ ̎̆ ̨̟̘̑̏̈̔̍̉ ̊̏̄̏ ̨̨̙̖̃̎̔̓̑̎ ̈́̌̆̇̎̏̒̓̆̊Ȣ 

˔́̔̃́̇̉̍ȟ̏ ̏̚ ̗̆̊ ̨̑̏̈̅̌ ̎́̐̉̒́̎̏ ̠̅̌ ̎̆̈́̌̆̇̎̏̄̏ ̘ ̠̉̓́̎̎ȟ ̓̏̍̔ ̝̍̏̇̔̓ ̓ ̠̑́̐̌̓̉-
̒ ̠̐ ̠̏̃̓̏̑̆̎̎ ̍ ̨́̓̆̑́̌̔ ̨ ̙̖̎̉ ̨̨̑̏̈̅̌̃Ȣ 

˙̉ ̎̆ ̂̔̅̆̍̏ ̠̟̐̏̒̎̃́̓̉ ̖̓́̋̉ ̖̂́̈̏̃̉ ̠̝̐̏̎̓ ̠̋ commit ɉ̈́̐̉̒ ̅̏ ̖̒̏̃̉́̚Ɋȟ push 
(̠̃̉̃́̎̓́̇̆̎̎ ̅̏ ̖̒̏̃̉́̚Ɋȟ pull ɉ̠̈́̃́̎̓́̇̆̎̎ ̨̈ ̖̒̏̃̉́̚Ɋȟ ̘̉ ̠̋̌̏̎̔̃́̎̎ ̖̒̏̃̉́̚Ȣ ˔́ 
̐̏̓̑̆̂̉ ̨̝̠̈̃̆̑̎̓̒ ̅̏ ̨̐̏̒̂̎̉̋́ ̈ GitȢ ˑ̠̌ ̘̠̉̓́̎̎ ̗̝̏̄̏ ̑ ̨̏̈̅̌̔ ̃ ́̇̌̉̃̏ȟ ̏̚ ̂̃ ̉ ̍́ ̌̉ 
̨̝̍̏̇̌̉̃̒̓ ̈  ̋̏̍́̎̅̎̏̄̏ ̠̑̅̋́ ̨̐̔̂̌̋̔̃́̓̉ ́̊̌̉̕ ̎́ ̙̃́̏̍̔ ̨̃̅̅́̌̆̎̏̍̔ ̒ ̨̨̆̑̃̒ Git. 
ˬ̋̏̚ ̔ ̃́̒ ̎̆̍́ ̤̓ ̩́̋̏ ̨̍̏̇̌̉̃̏̒̓ȟ ̓̏ ̎̆ ̨̠̒̐̏̅̃́̊̓̆̒ȟ ̏̚ Iceberg ̎ ̝́̅́̒̓ ̩̩Ȣ ˬ̋̏̚ ̔ ̃́̒ 
̃̉̎̉̋̌̉ ̐̑̏̂̌̆̍̉ ̈ ̨̨̗̤̟̋̏̎̄̔̑́̕ ̐ ̑̏̓̏̋̏̌̔ 33( ɉ̠̋̉̊ ̤ ̒̐̏̒̏̂̏̍ ̈́ ̘̠̈́̍̏̃̔̃́̎̎̍ 
̠̃̉̃́̎̓́̇̆̎̎ ̎́ GitHub), ̓ ̏ ̍̏ ̇̆̓̆ ̃̉̋̏̑̉̒̓́̓̉ ̨̝̈́̍̒̓ ̝̎̏̄̏ HTTPSȟ ́̂̏ ̘̐̑̏̉̓́̓̉ 
̘̋̎̉̇̆̋̔ ȺManage your code with  IcebergȻȟ ̠̋̔ ̍̏̇̎́ ̈̎́̊̓̉ ̎́ http :// books.pharo.org. 
ˑ́̃́̊̓̆ ̐ ̘̏̎̆̍̏Ȣ 

 
˝̉̒Ȣ 7.1. Git ɀ ̑ ̨̏̈̐̏̅̌̆̎́ ̒̉̒̓̆̍́ ̟̋̏̎̓̑̏̌ ̨̃̆̑̒̊ 

7.1. ˨͡Ύ ͔͔ͤͭͪͨ͡Ύ;͙ͻ 

ˬ̋̏̚ ̃̉ ̎̆ ̖̘̏̆̓̆ ̘̉̓́̓̉ ̃̒̆ ̎́̐̉̒́̎̆ ̘̎̉̇̆ȟ ̨ ̨̘̤̃̅̔̃́̓̆ ̒̆̂̆ ̝̅̏̒̉̓ ̃̐̆̃̎̆̎̏ȟ ̝̏̒ 
̒̓̉̒̌̉̊ ̐ ̨̆̑̆̌̋ ̨̋̑̏̋̃ ̠̅̌ ̓ ̏̄̏ȟ ̏̚ ̂̏ ̨̐̔̂̌̋̔̃́̓̉ ̨̒̃̊ ̋̏̅ȡ 

¶ ̒̓ ̨̝̃̏̑̓ ̖̒̏̃̉̆̚ ̎́ GitHub ́ ̂̏ ̝̂̔̅-̨̠̋̊ ̨̨̙̎̊ Git-̨̐̌́̓̏̑̍̕Ƞ 

¶ [̎̆ ̏̂̏̃ȭ̠̈̋̏̃̏]  ̎ ̙́̌́̓̔̊̓̆ Iceberg ̎ ́ ̠̃̉̋̏̑̉̒̓́̎̎ ̨̗̝̖̒̐̆́̌̎̉ ̨̟̘̋̌̃ 33(; 

¶ ̅̏̅́̊̓̆ ̤̐̑̏̋ ̓ ̅̏ Iceberg; 

¶ ɍ̎̆ ̏̂̏̃ȭ̠̈̋̏̃̏ȟ ́̌̆ ̅̔̇̆ ̑̆̋̏̍̆̎̅̏̃́̎̏Ɏ ̒ ̨̝̓̃̏̑̓ ̔ ̙̃́̏̍̔ ̝̌̏̋́̌̎̏̍̔ 
̨̖̒̏̃̉̚ ̐́̐̋̔ ̈ ̨̍̆̎̆̍ ȺsrcȻ ɀ ̗ ̆ ̝̐̑́̃̉̌̎́ ̝̈́̄́̌̎́ ̨̝̅̏̍̏̃̌̆̎̒̓Ƞ 

¶ ̨̃̅̋̑̉̊̓̆ ̨̒̃̊ ̤̐̑̏̋ ̓ ̔ Iceberg ̨  ̅̏̅́̊̓̆ ̅̏ ̝̎̏̄̏ ̐́̋̆̓̉ ɉ̨̋̌́̒̃ɊȠ 

¶ ̨̙̝̈́̐̉̓ ̨̒̃̊ ̤̐̑̏̋ ̓ ɉ̃̉̋̏̎́̊̓̆ commit); 

¶ ɍ̎̆ ̏̂̏̃ȭ̠̈̋̏̃̏Ɏ ̅̏̅́̊̓̆ ̅ ̏ ̤̐̑̏̋ ̓̔ ̨̂́̈̏̃ ̐́̑́̍̆̓̑̉Ƞ 

ˏ̙́ ̋̏̍̐ȭ̟̓̆̑ 

˝̘̏̂̏́ ̨̠̋̏̐ 

˘̝̏̋́̌̎̆ 
̖̒̏̃̉̆̚ 

˞̖̏̃̉̆̚ 
GitHub 

Commit 

github.com 

Push/Pull 

˘̨ ̨̠̎ ̈̃ȭ̠̈̋̔ 

http://books.pharo.org/
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¶ ̃̉̃́̎̓́̇̓̆ ̨̈̍̎̉ ̅̏ ̨̃̅̅́̌̆̎̏̄̏ ̖̒̏̃̉́̚Ȣ 

˴ ̃̉ ̨̘̈́̋̎̉̌̉! ̱  ̓̆̐̆̑ ̅́̃́̊̓̆ ̠̐̏̒̎̉̍̏ ̨̗ ̋̑̏̋̉ ̨̨̙̒̐̏̋̊̎̆. 

7.2. ˣ͍͊ͦ͊͘ ͊ͪͻ͔ͭͭͯͪ͊͜͟ 

˛̨̝̒̋̌̋̉ Git ̤  ̨̟̑̏̈̐̏̅̌̆̎̏ ̟̒̉̒̓̆̍̏ ̟̋̏̎̓̑̏̌ ̨̃̆̑̒̊ȟ ̓̏ ̃́ ̍ ̨̐̏̓̑̂̎̏ ̍́̓̉ ̝̌̏̋́̌-
̎̉̊ ̋̌̏̎ ̨̃̅̅́̌̆̎̏̄̏ ̖̒̏̃̉́̚ ̓́ ̘̑̏̂̏̔ ̨̟̋̏̐ ̤̐̑̏̋ ̓̔Ȣ ˘̝̏̋́̌̎̆ ̖̒̏̃̉̆̚ ̓́ ̘̑̏̂̏́ 
̨̠̋̏̐ ̘̈́̈̃̉́̊ ̙̟̝̠̑̏̈̓́̏̃̔̓̒ ̎́ ̨̙̃́̊ ̨̙̍́̉̎Ȣ ˔̨̑̏̂̌̆̎ ̃́̍̉ ̨̈̍̎̉ ̃ ̨̘̑̏̂̏̊ ̨̩̋̏̐ 
̝̂̔̅̔̓ ̨̈́̐̉̒́̎ ̅̏ ̝̌̏̋́̌̎̏̄̏ ̖̒̏̃̉́̚ ̐̆̑̆̅ ̠̃̉̃́̎̓́̇̆̎̎̍ ̅̏ ̨̃̅̅́̌̆̎̏̄̏ ̖̒̏̃̉́̚ 
̘̉ ̖̒̏̃̉̚ ɉ̅̉̃Ȣ ̑̉̒Ȣ χȢρɊȢ ˙̉  ̤̃̉̋̏̑̉̒̓̏̃̔̍̏ Iceberg ̓ ̏̍̔ȟ ̏̚ 0ÈÁÒÏ ̖̓̑̏̉ ̟̤̔̒̋̌́̅̎ 
̗̐̑̏̆̒ ̨̠̈̂̆̑̄́̎̎. ̃ ̠̏̒̎̉̍̏ ̔ ̅ ̖̃̏ ̖̒̌̏̃́ȟ ̘̉̍ ̒́̍̆ȡ ̋̌́̒̉ ̓́ ̍̆̓̏̅̉ 0ÈÁÒÏ ɀ ̗ ̆ 
̏̂ȭ̤̋̓̉ȟ ̨̠̋ ̨̟̟̝̠̈̍̎̓̒ ̎́ ̝̌̏̓̔Ȣ ˗̏̌̉ ̃̉ ̨̟̤̈̍̎̓̆ ̨̖̃̉̅̎̉̊ ̋̏̅ ̋̌́̒̔ȟ ̘̑̏̂̏́ ̨̠̋̏̐ 
Git ̎ ̆ ̨̟̤̝̠̈̍̎̓̒ ̘́̃̓̏̍́̓̉̎̏Ȣ ˠ ̃́̒ ̨̎̂̉ ̤ ̨̅̃ ̨̘̑̏̂̏ ̨̩̋̏̐ȡ ̏̅̎́ ɀ ̏ ̂ȭ̤̋̓̎́ ̃ ̨̏̂̑́̈ 
̙̩̃́̏ ̒ ̉̒̓̆̍̉ȟ ̨ ̙̎́ ɀ ̎ ́ ̨̏̒̎̏̃ Git-́̊̌̔̕Ȣ Iceberg ̒ ̓̃̏̑̆̎̏ ̅ ̠̌ ̓̏̄̏ȟ ̏̂̚ ̅̏̐̏̍̏̄̓̉ 
̨̖̒̉̎̑̏̎̈̔̃́̓̉ ̩̖ ̓ ́̋ ̆̑̔̃́̓̉ ̎̉̍̉ ̏ ̂̏̍́. 

 
˝̉̒Ȣ 7.2. ˞ ̠̓̃̏̑̆̎̎ ̎̏̃̏̄̏ ̖̒̏̃̉́̚ ̎́ GitHub 

˿͍͔ͭͦͪͤͤΎ ͍͎ͤͦͦͦ ͫͻ͍͙ͦ΅͊ ͤ͊ GitHub 

ˏ́̍ ̨̐̏̓̑̂̎̏ ̒̓̃̏̑̉̓̉ ̅̃́ ̖̒̏̃̉́̚ȡ ̝̌̏̋́̌̎̆ ̓́ ̨̃̅̅́̌̆̎̆Ȣ ˠ ̨̨̑̏̈̅̌ υ ̍̉ ̘̐̏̉̎́̌̉ ̈ 
̝̌̏̋́̌̎̏̄̏ȟ ́ ̓̆̐̆̑ ̐̏̋́̇̆̍̏ȟ ̠̋ ̙̒̐̆̑̔ ̒̓̃̏̑̉̓̉ ̨̑̆̐̏̈̉̓̏̑̊ ̎́ GitHub. ʕ ̨̝̆̑̄̏̃̒̓ 
̎̆ ̤̍́ ̏̒̏̂̌̉̃̏̄̏ ̘̠̈̎́̆̎̎ȟ ́̌̆ȟ ̠̋̏̚ ̃̉ ̘̐̏́̌̉ ̈ GitHubȟ ̓̏ ̝̠̅̏̃̆̅̆̓̒ ̃̉̋̏̎́̓̉ 
̨̅̏̅́̓̋̏̃ ̋̑̏̋̉ ̔ Pharo, ̐ ̑̏ ̨̠̋ ̈́̑́̈ ̐̏̄̏̃̏̑̉̍̏Ȣ 

˜̨̅ ̘́̒ ̠̒̓̃̏̑̆̎̎ ̖̒̏̃̉́̚ ̎́ GitHub ̐ ̨̏̓̑̂̎̏ ̈́̅́̓̉ ̊̏̄̏ ̨̍ȭ̠ȟ ̏̐̉̒  ̨̅ ̏̅́̓̉ ́̊̌̕ 
README (̅̉̃Ȣ ̑̉̒Ȣ χȢςɊȢ 
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˹͊͊͡΄͍ͭͯ͊ͤͤΎ SSHΥ ͍͔ͨͦ͒ͦͣͭ͜ Iceberg ͫ ͍ͦ͝ ͟͡Ό;͜ 

˦̏̂ ̍́̓̉ ̈̍ ̏̄  ̔̈ ̨̂̆̑̄́̓̉ ̋̏̅ ̔ ̨̖̒̏̃̉̚ ̎́ GitHubȟ ̃̉ ̨̐̏̃̉̎̎ ̃̉̋̏̑̉̒̓́̓̉ ̠̅̌ ̅̏̒̓̔̐̔ 
́̂̏ (4403ȟ ́̂̏ SSH. ɣ  ̙̐̆̑̏̍̔ ̃̉̐́̅̋̔ȟ ̠̋ ̔̇̆ ̂̔̌̏ ̒̋́̈́̎̏ ̃ ̐Ȣ υȢρσȟ ̃́̍ ̂̔̅̆ ̨̐̏̓̑̂̆̎ 
̝̐̆̑̒̏̎́̌̎̉̊ ̓̏̋̆̎ ̅̏̒̓̔̐̔ȟ ̔ ̅̑̔̄̏̍̔ ɀ ̐ ̨̏̓̑̂̎̏ ̂̔̅̆ ̙̎́̌́̓̔̃́̓̉ ̨̨̅̊̒̎ ̨̨̏̂̌̋̏̃ 
̨̅́̎ ̔ ̨̙̃́̊ ̨̒̉̒̓̆̍Ȣ ˬ̋̏̚ ̃̉ ̤̃̉̋̏̑̉̒̓̏̃̔̓̆ 33( ɉ̨̒̐̏̒̂ ̈́ ̘̠̈́̍̏̃̔̃́̎̎̍Ɋȟ ̓̏ ̃́ ̍ 
̨̐̏̓̑̂̎̏ ̂̔̅̆ ̠̐̆̑̆̋̏̎́̓̉̒ȟ ̏̚ ̨̗ ̨̟̘̋̌ ̨̅̏̒̓̔̐̎ ̠̅̌ ̙̃́̏̄̏ ̨̏̂̌̋̏̃̏̄̏ ̈́̐̉̒̔ 
'ÉÔ(ÕÂȟ ́ ̨̗̏̐̆̑́̊̎́ ̒̉̒̓̆̍́ ̅ ̏̅́̌  ̩́ ̖ ̅̏ ̨̤̋̌̎̓́ SSH ̅ ̠̌ ̈̃ȭ̠̈̋̔ ̈ ̒̆̑̃̆̑̏̍Ȣ 

 
˝̉̒Ȣ 7.3 ̊ ̙̠́̌́̓̔̃́̎̎ ̨̟̘̋̌̃ SSH 

ˏ̨̅̋̑̉̊̓̆ ̠̘̏̄̌̅́ ̙̝̎́̌́̓̔̃́̎ ̟̋̏̍́̎̅̏ ̟̍̆̎ ȺPharo > SettingsȻ ̨  ̃ ̨̝̃̆̅̓ ̔ ̠̑̅̋̔ 
̙̐̏̔̋̔ ȺUse custom SSH keysȻ ɀ ̓ ́̋ ̃̉ ̙̃̉̅̋̏ ̐̆̑̆̊̅̆̓̆ ̅̏ ̨̖̐̏̓̑̂̎̉ ̙̝̎́̌́̓̔̃́̎ȟ ̏̚ 
̨̙̑̏̈̓́̏̃́̎ ̝̅̆̒ ̨̨̗̎́̐̑̉̋̎ ̝̃̒̏̄̏ ̒̐̉̒̋̔Ȣ ˏ̨̝̃̆̅̓ ̠̐̏̒̉̌́̎̎ ̎́ ́̊̌̉̕ ̈ ̙̃́̉̍̉ 
̟̘̋̌́̍̉ȟ ̠̋ ̐̏̋́̈́̎̏ ̎́ ̑̉̒Ȣ χȢσȢ 

˚̙̠́̌́̓̔̃́̎̎ ̍̏̇̎́ ̓́̋̏̇ ̃̉̋̏̎́̓̉ ̐̑̏̄̑́̍̎̏ȡ ̃̉̋̏̎́̊̓̆ ̃ ˝̘̏̂̏̏̍̔ ̨̨̃̋̎ ̓́̋̉̊ 
̑́̄̍̆̎̓̕ ̋̏̅̔ 

IceCredentialsProvider useCustomSsh: true.  
IceCredentialsProvider sshCredentials  
   publicKey: 'path \ to \ ssh\ id_rsa.pub';  
   privateKey: 'path \ to \ ssh\ id_rsa'  

˔̠́̔̃́̇̆̎̎. ˑ ̠̌ ̨̠̈̂̆̑̄́̎̎ ̨̟̘̋̌̃ ̍̏̇̎́ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ́̊̌̉̕ ̈ ̎̆̒̓́̎̅́̑̓̎̉̍̉ 
̨̍̆̎́̍̉Ȣ ˠ ̗̝̏̍̔ ̃̉̐́̅̋̔ ̨̐̏̓̑̂̎̏ ̨̈́̍̎̉̓̉ Ⱥid_rsaȻ ̃ ̨̋̏̅ ɉ̘̉ ̃ ̙̠̖̎́̌́̓̔̃́̎̎Ɋ 
̨̍̆̎̆̍ ̙̃́̏̄̏ ́̊̌̔̕Ȣ 

˟̆̐̆̑ ̍̉ ̨̄̏̓̏̃ ̠̐̏̄̌̎̔̓̉ ̎́ ̓̆ȟ ̠̋ Iceberg ̋ ̤̆̑̔ Git ̔  0ÈÁÒÏȢ 

ǁȅǣ ǮǤǯǤǩǪǟǣǟǶǟ. ǞǿǵȀǰȆȖǹǽǰ ȁǸȁȂǵǼǰ Windows 10 ȃǶǵ ǼȖȁȂǸȂȌ ǳǾȂǾǲǾǳǾ ǺǻȖȔǽȂǰ SSH. ǒǰǼ 

ǴǾǲǵǴǵȂȌȁȏ ǻǸȈǵ ǷǳǵǽǵȀȃǲǰȂǸ ǺǻȎȇȖ Ȃǰ ǴǾǴǰȂǸ ȗȅ ǴǾ ǺǻȖȔǽȂǰ ǲ ȀǵǶǸǼȖ ǺǾǼǰǽǴǽǾǳǾ 

ȀȏǴǺǰ. ǔǾǺǻǰǴǽǸǹ ǾǿǸȁ ȃȁȖȅ ǺȀǾǺȖǲ ȉǾǴǾ ȁȂǲǾȀǵǽǽȏ ǺǻȎȇȖǲ Ȃǰ ǿȀǸȔǴǽǰǽǽȏ ȗȅ ǴǾ 

ǾǱǻȖǺǾǲǾǳǾ ǷǰǿǸȁȃ GitHub  ǼǾǶǽǰ ǷǽǰǹȂǸ ǲ ǿǾȁȖǱǽǸǺȃ Ƿǰ ǰǴȀǵȁǾȎ 

https://docs.github.com/en/authentication/connecting -to-github-with -ssh, ǰ ǾǿǸȁ ǲǸǿȀǰǲ-

ǻǵǽǽȏ ǿǾȈǸȀǵǽǸȅ ǿǾǼǸǻǾǺ  ̀https://docs.github.com/en/authentication/troubleshooting -ssh. 

ǯǺȉǾ ǲǰǼ ǽǵ ǲǴǰǻǾȁȏ ǽǰǻǰȈȂȃǲǰȂǸ ǴǾȁȂȃǿ ȇǵȀǵǷ ǺǻȖȔǽȂǰ SSH, ȂǾ ǽǵ ǿǵȀǵǶǸǲǰǹȂǵ, ǿȀǾǴǾǲǶȃǹȂǵ 

ǲǸǺǾȀǸȁȂǾǲȃǲǰȂǸ HTTPS   ̀ǲȖǽ ȇȃǴǾǲǾ ǿȀǰȆȎȔ. 

 

https://docs.github.com/en/authentication/connecting-to-github-with-ssh
https://docs.github.com/en/authentication/troubleshooting-ssh
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˝̉̒Ȣ 7.4. ̨ ̠̘̄̌̅́ ̨̩̑̆̐̏̈̉̓̏̑̃ Icebergȟ ̨̃̅̋̑̉̓̉̊ ̃ ̎̏̃̏̍̔ ̨̏̂̑́̈ ̒ ̉̒̓̆̍̉ 

7.3. ˽ͪͦ ͎ͦ͡Ύ͒͊; ͔͙͍ͪͨͦͭͦͪ͘͜͝ Iceberg 

˚́ ̑̉̒. χȢτ ̈̏̂̑́̇̆̎̏ ̄̏̌̏̃̎̆ ̨̃̋̎̏ IcebergȢ ˏ̏̎̏ ̨̝̍̒̓̉̓ ̨̐̆̑̆̌̋ ̨̖̃̅̏̍̉ ̤̐̑̏̋ ̨̓̃ 
ɉ̖̒̏̃̉̚ɊȢ ˞̆̑̆̅ ̖̎̉ ̤ ̒̓̃̏̑̆̎̉̊ ̎́̍̉ ̔ ̨̨̑̏̈̅̌ υ Pharo-Counter ̨  ̋ ̨̝̌̋́ ̤̐̑̏̋ ̨̓̃ȟ 
̖̏̓̑̉̍́̎̉ ̈ ̏̂̑́̈̏̍ Pharo ̐ ̨̅ ̘́̒ ̠̃̒̓́̎̏̃̌̆̎̎ ̒̉̒̓̆̍̉ȟ ̎́̐̑̉̋̌́̅ȟ pharoȢ ˚́̐̉̒ 
̘̆̑̃̏̎̏̄̏ ̝̋̏̌̏̑̔ ȺLocal repository missingȻ ̘̤̏̈̎́́ȟ ̏̚ Iceberg ̎ ̆ ̍̏̇̆ ̈̎́̊̓̉ 
̨̨̃̅̐̏̃̅̎̆ ̝̌̏̋́̌̎̆ ̖̒̏̃̉̆̚Ȣ 

˜̨̆̑̆̅̔̒̍ ̎ ̆ ̖̃ ̟̠̉̌̊̓̆̒ ̐̑̏ ̨̨̃̅̒̔̓̎̊ ̨̑̆̐̏̈̉̓̏̑̊ ̠̅̌ 0ÈÁÒÏȡ ̨̃̎ ̃́̍ ̝̠̈̎́̅̏̂̉̓̒ȟ 
̙̌̉̆ ̠̋̏̚ ̖̘̈́̏̆̓̆ ̈̑̏̂̉̓̉ ̃̎̆̒̏̋ ̔ ̑̏̈̑̏̂̋̔ ̍ ̏̃̉ 0ÈÁÒÏ. ̝ ̘̃̉́̊̎̏ȟ ̍̉ ̨̖̔̒ ̙̈́̐̑̏̔-
̤̍̏ ̘̠̅̏̌̔́̓̉̒ ̅̏ ̤̐̑̏̋ ̓ȟ̔ ́̌̆ȟ ̎́̐̆̃̎̆ȟ ̅́̃́̊̓̆ ̘̒̐̏́̓̋̔ ̨̘̈́̋̎̉̍̏ ̗̆̊ ̨̑̏̈̅̌Ȣ ˛̝̒ 
̏̚ ̨̤̝̠̃̅̂̔̃́̓̒ȡ Iceberg ̐ ̤̏̐̆̑̆̅̇́ȟ ̏̚ ̒ ̉̒̓̆̍́ 0ÈÁÒÏ ̎̆ ̤̈̎́ȟ ̅̆ ̨̑̏̈̍̆̎̉̊̚ ̃ ̨̅̐̏-
̨̃̅̎̉̊ ̨̑̆̐̏̈̉̓̏̑̊ Git ̅ ̠̌ ̩̩ ̨̋̌́̒̃Ȣ ˍ̌̆ ̃̉ ̨̃ ̝̌̎̏ ̍ ̏̇̆̓̆ ̠̐̆̑̆̄̌̅́̓̉ ̨̒̉̒̓̆̍̎ ̋̌́̒̉ 

 ̊̍ ̆̓̏̅̉, ̃ ̎̏̒̉̓̉ ̨̈̍̎̉, PhaÒÏ ̘̔̅̏̃̏ ̗̟̤̐̑́ ̂̆̈ ̝̌̏̋́̌̎̏̄̏ ̖̒̏̃̉́̚ȟ ̂  ̏̍ ̤́ ̃̂̔̅̏̃́-
̎̔ ̒̉̒̓̆̍̔ ̠̋̆̑̔̃́̎̎ ̨̠̃̆̑̒̍̉ ̋̏̅̔Ȣ ˣ̆ ̠̐̏̐̆̑̆̅̇̆̎̎ ̨̘̝̒̃̅̉̓ ̌ ̙̉̆ ̐̑̏ ̓ ̆ȟ ̏̚ ̠̋̏̚ 
̃̉ ̖̘̏̆̓̆ ̋̆̑̔̃́̓̉ ̨̠̃̆̑̒̍ ̉̒ ̉̒̓̆̍̎̏̄̏ ̋̏̅̔ 0ÈÁÒÏ ̈́ ̟̅̏̐̏̍̏̄̏ Gitȟ ̓̏ ̃̉ ̍̔ ̒̉̓̆ 
̨̐̏̃̅̏̍̉̓̉ ̨̒̉̒̓̆̍ȟ ̅̆ ̎́ ̨̙̃́̊ ̨̝̌̏̋́̌̎̊ ̨̙̍́̉̎ ̨̈̂̆̑̆̇̆̎ ̌ ̝̏̋́̌̎̉̊ ̋̌̏̎ ̨ ̘̑̏̂̏́ 
̨̠̋̏̐ 0ÈÁÒÏȢ ˬ̋ ̏̚ ̃̉ ̎̆ ̤̐̌́̎̔̓̆ ̨̟̈̍̎̃́̓̉ ̒̉̒̓̆̍̎̉ ̊̋ ̏̅ 0ÈÁÒÏ ̓ ́ ̨̠̅̌̉̓̉̒ ̎ ̉,̍ ̓  ̏
̎̆ ̃́̑̓̏ ̐̑̏ ̗̆  ̓ ̠̔̑̂̔̃́̓̉̒. 

 
˝̉̒Ȣ 7.5. ̠ ̠̌̏̎̔̃́̎̎ ̤̐̑̏̋ ̓̔ ̈ GitHub ̘ ̆̑̆̈ SSH ́ ̂̏ HTTPS 

7.4. ˨͍ͦ͒͊͊ͤͤΎ ͍͎ͤͦͦͦ ͨͪͦΊ͟ ͭͯ ͒ͦ Iceberg 

˞̘̐̏́̓̋̔ ̅̏̅́̊̓̆ ̤̐̑̏̋ ̓ ̅̏ Iceberg. 

¶ ˚́ ̨̝̓̉̒̎̓ ̋̎̏̐̋̔ Addȟ ̙̑̏̈̓́̏̃́̎̔ ̨̃̄̏̑ ̘̐̑́̃̏̑̔ ̔ ̄̏̌̏̃̎̏̍̔ ̨̨̃̋̎ Iceberg. 

¶ ˏ̨̝̋́̇̓ ̙̠̑̏̈̓́̔̃́̎̎ ̨̟̑̆̐̏̈̉̓̏̑Ȣ ˙̉ ̨̟̤̋̏̐̍̏ ̨̑̆̐̏̈̉̓̏̑̊ ̈ GitHubȟ ̓̏̍̔ 
̨̐̏̓̑̂̎̏ ̃̉̂̑́̓̉ ̨̨̃̅̐̏̃̅̎̔ ̨̗̟̏̐, ̃ ̋́̈́̓̉ ̨̍ȭ̠ ̃̌́̒̎̉̋́ ̨ ̎́̈̃̔ ̨̟̑̆̐̏̈̉̓̏̑Ȣ 
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˚̤́̄́̅̔̍̏ȟ ̏̚ ̃̉ ̍̏̇̆̓̆ ̃̉̋̏̑̉̒̓́̓̉ ̏̅̉̎ ̈ ̨̐̑̏̓̏̋̏̌̃ȡ SSH ́ ̂̏ HTTPS ɉ̑̉̒Ȣ χȢυɊȢ 

˔̨́̅́̎ ̐́̑́̍̆̓̑̉ ̟̝̃̋́̈̔̓ Iceberg ̋ ̌̏̎̔̃́̓̉ ̨̑̆̐̏̈̉̓̏̑̊ȟ ̠̋̉̊ ̍̉ ̏̊̎̏̚ ̒̓̃̏̑̉̌̉ 
̎́ GitHubȢ ˙̉ ̈́̅́̌̉ ̃̌́̒̎̉̋́ȟ ̨̍ȭ̠ ̖̒̏̃̉́̚ȟ ̙̠̖̌ ̅̏ ̐́̐̋̉ ̎́ ̅̉̒̋̔ ̒̃̏̄̏ ̋̏̍̐ȭ̟̓̆̑́ȟ 
̅̆ ̙̟̝̠̑̏̈̓́̔̓̒ ̝̌̏̋́̌̎̉̊ ̋̌̏̎ ̨ ̘̑̏̂̏́ ̨̠̋̏̐ ̖̒̏̃̉́̚Ȣ 

 
˝̉̒Ȣ 7.6. ̨ ̅̑́̈̔ ̨̠̐̒̌ ̠̋̌̏̎̔̃́̎̎ ̝̐̏̑̏̇̎̏̄̏ ̨̟̑̆̐̏̈̉̓̏̑ Iceberg ̐ ̨̠̤̏̃̅̏̍̌ȟ 

̏̚ ̃ ̤̐̑̏̋ ̨̓ ̤̂̑́̋̔ ̨̨̗̩̎̏̑̍́̕ 

˟̆̐̆̑ Iceberg ̅ ̝̏̅́̒̓ ̈́̅́̎̉̊ ̨̑̆̐̏̈̉̓̏̑̊ ̅̏ ̒̐̉̒̋̔ ̖̋̆̑̏̃́̎̉ ̤̐̑̏̋ ̨̓̃ ̨ ̤̋̌̏̎̔ 
̨̐̏̑̏̇̎̊ ̨̑̆̐̏̈̉̓̏̑̊ ̎́ ̝̌̏̋́̌̎̉̊ ̅̉̒̋Ȣ ˏ ̉ ̍́̌̉ ̂ ̘̐̏̂́̉̓̉ ̝̏̒̚ ̖̒̏̇̆ ̎́ ̑̉̒Ȣ χȢφȢ 
˔̨́̋̏̎̏̍̑̎̏ȟ ̏̚ ̤̐̑̏̋ ̓ ̤̍́ ̒̓́̓̔̒ ȺNo Project FoundȻȟ ́̅̇̆ ̨̃̎ ̨̐̏̑̏̇̎̊ȟ ̨ Iceberg ̎ ̆ 
̍̏̇̆ ̈̎́̊̓̉ ̊̏̄̏ ̨̍̆̓́̅́̎Ȣ ˔́̑́̈ ̃̉̐̑́̃̉̍̏ ̗̟ ̐̏̍̉̌̋̔Ȣ 

˔̄̏̅̏̍ȟ ̋̏̌̉ ̃̉ ̈̂̆̑̆̇̆̓̆ ̨̈̍̎̉ ̅̏ ̒̃̏̄̏ ̤̐̑̏̋ ̓̔ ̨ ̖̘̈́̏̆̓̆ ̈́̃́̎̓́̇̉̓̉ ̊ ̏̄̏ ̅̏ 
̨̙̎̏̄̏ ̏̂̑́̈̔ȟ ̙̋̌̏̎̔̃́̃̉ ̊̏̄̏ ̆̚ ̑́̈ȟ ̃̉ ̘̐̏̂́̉̓̆ȟ ̏̚ Iceberg ̐ ̨̝̏̃̅̏̍̉̓ ̨̙̎̉̊ 
̒̓́̓̔̒ȡ ȺNot loadedȻ ɀ ̐ ̤̑̏̋̓ ̤ ̈ ̨̔̒̍́ ̅́̎̉̍̉ȟ ̐̑̏̓̆ ̆̚ ̎̆ ̒̓́̃ ̘̟́̒̓̉̎̏ ̏̂̑́̈̔Ȣ 

 
˝̉̒Ȣ 7.7. ˑ ̨̠ ̠̒̓̃̏̑̆̎̎ ̖̍̆̓́̅́̎̉ ̤̐̑̏̋ ̓̔ ̓́ ̩̩ ̠̠̐̏̒̎̆̎̎ 

˾Ύ͍͔ͭͤ͜ ͍͍͔͒ͤͦͤͤ͜͡Ύ 

Iceberg ɀ ̗ ̆ ̝̅̏̒̉̓ ̑̏̈̔̍̎̉̊ ̨̎̒̓̑̔̍̆̎̓ȟ ̈̅́̓̎̉̊ ̅̏̐̏̍̏̄̓̉ ̃́̍ ̨̙̃̉̑̉̓̉ ̐̑̏̂̌̆̍̉ȟ 
̨̠̋ ̝̍̏̇̔̓ ̠̓̑́̐̉̓̉̒ ̨̐̅ ̘́̒ ̑̏̂̏̓̉ ̈ GitȢ ˔́̄́̌̏̍ȟ ̋̏̌̉ ̃̉ ̘̂́̉̓̆ ̒̓́̓̔̒ ̨̟̑̆̐̏̈̉̓̏̑ȟ 
̨̃̅̏̂̑́̇̆̎̉̊ ̘̆̑̃̏̎̉̍ ɉ̎́̐̑̉̋̌́̅ȟ ȺNo Project FoundȻȟ ́̂̏ ȺDetached Working CopyȻ), 
̨̝̐̏̐̑̏̒̓ Iceberg ̃ ̉̐̑́̃̉̓̉ ̨̗̟̒̉̓̔́ ̈́ ̟̅̏̐̏̍̏̄̏ ̋̏̍́̎̅̉ ȺRepair repositoryȻ 
̋̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ ̤̐̑̏̋ ̓̔. 

Iceberg ̎ ̆ ̍̏̇̆ ̃̉̐̑́̃̉̓̉ ̨̃̒ ̐̏̍̉̌̋̉ ̘́̃̓̏̍́̓̉̎̏ȟ ̨̝̎́̓̏̍̒̓ ̨̃̎ ̤̈́̐̑̏̐̏̎̔ ̃́̍ 
̨̍̏̇̌̉̃ ̙̠̖̌̉ ̨̙̠̃̉̑̆̎̎ ̓́ ̠̝̐̏̒̎̉̓ ̋̏̇̆̎ ̈ ̖̎̉Ȣ ˙̨̏̇̌̉̃ ̨̩̅ ̂̔̅̆ ̠̃̐̏̑̅̋̏̃́̎̏ ̨̃̅ 
̨̨̍̏̃̑̎̏ ̨̝̙̂̌ ̝̖̐̑́̃̉̌̎̉ ̅̏ ̙̍̆̎Ȣ ˗̏̇̎̔ ̨̟̅ ̤̒̔̐̑̏̃̏̅̇̔ ̠̠̐̏̒̎̆̎̎ȟ ̏̚ ̃̏̎́ 
̝̑̏̂̉̓ȟ ̓́ ̠̋ ̩̩ ̈́̒̓̏̒̏̃̔̃́̓̉Ȣ ˔́̃̇̅̉ ̃́̑̓̏ ̘̉̓́̓̉ ̨̓́̋ ̠̠̐̏̒̎̆̎̎Ȣ ˬ̋̏̚ ̝̐̑́̃̉̌̎̏ 
̙̎́̌́̓̔̃́̓̉ ̨̑̆̐̏̈̉̓̏̑̊ȟ ̓̏ ̅̔ ̇̆ ̃́̇̋̏ ̃̓̑́̓̉̓̉ ̝̂̔̅-̠̋̉̊ ̑́̄̍̆̎̓̕ ̋̏̅̔ ̈ Iceberg ̨  
Pharoȟ ̨̝̏̒̋̌̋̉ Pharo ̈ ̨̤̂̆̑̄́ ̃̌́̒̎̔ ̨̟̋̏̐ ̋̏̅̔Ȣ ˑ ̔̇̆ ̃́̇̋̏ȟ ̐̑̏̓̆ȣ ̍̏̇̌̉̃̏Ȣ ˟̏̍̔ 
̝̂̔̅̓̆ ̨̔̃́̇̎Ȧ 
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˿͍͔ͭͦͪͤͤΎ ͔͙ͣͭ͊͒͊ͤͻ ͨͪͦΊ͟ ͭͯ 

Iceberg ̐ ̨̠̤̏̃̅̏̍̌ȟ ̏̚ ̨̃̎ ̎̆ ̍̏̇̆ ̈̎́̊̓̉ ̤̐̑̏̋ ̓ȟ ̨̝̏̒̋̌̋̉ ̤̎̆̍́ ̅ ̠̆̋̉  ̖̊ ̏̄̏ ̍̆̓́̅́-
̎̉ ȟ̖ ̨̓́̋ ̠̋ ̨̒̐̏̒̂ ̠̋̏̅̔̃́̎̎ ́̊̌̔̕ ̓́ ̐̑̉̋̌́̅ ̙̠̑̏̈̓́̔̃́̎̎ ̨̃̒̆̑̆̅̉̎ ̨̟̑̆̐̏̈̉̓̏̑Ȣ 
˗̏̌̉ ̍̉ ̈́̐̔̒̓̉̍̏ ̋̏̍́̎̅̔ ̨̠̃̅̎̏̃̌̆̎̎ ̖̒̏̃̉́̚ȟ ̓̏ ̘̐̏̂́̉̍̏ ̎̏̃̆ ̨̃̋̎̏ȟ ̈̏̂̑́̇̆̎̆ 
̎́ ̑̉̒Ȣ χȢχȢ ˛̨̝̂̆̑̓ ̔ ̝̎̏̍̔ ̨̟̅ ȺCreate project metadataȻ ̓́ ̘̐̑̏̉̓́̊̓̆ ̠̠̐̏̒̎̆̎̎Ȣ 

 
˝̉̒Ȣ 7.8. ̇ ̨̗̒̆ ̨̠̈̂̆̑̄́̎̎ ̖̍̆̓́̅́̎̉ 

̨ ̏̕ ̑̍́̓ ̤̐̑̏̋ ̓̔ 

 
˝̉̒Ȣ 7.9. ˑ ̠̏̅́̃́̎̎ ̐́̐̋̉ 
̠̅̌ ̨̠̈̂̆̑̄́̎̎ ̋ ̏̅̔ 

˗̏̌̉ ̃̉ ̨̐̅̓̃̆̑̅̉̓̆ ̨̒̃̊ ̨̃̉̂̑ȟ Iceberg ̐ ̏̋́̇̆ ̒̓̑̔̋̓̔̑̔ ̐́ ̐̏̋ ̙̃́̏̄̏ ̤̐̑̏̋ ̓̔ ̓́ ̊̏-
̄̏ ̏̑̍́̓̕ȟ ̠̋ ̎́ ̑̉̒Ȣ χȢψȢ ˎ́̇́̎̉̍ ̏̑̍́̓̏̍̕ ̤̐̑̏̋ ̨̓̃ Pharo ̤  Tonel, ̂  ̏̊ ̏̄̏ ̑̏̈̑̏̂̌̆̎̏ 
̨̗̝̒̐̆́̌̎̏ ̠̅̌ ̠̃̉̋̏̑̉̒̓́̎̎ ̃ ̨̖̑̈̎̉ ̖́̊̌̏̃̉̕ ̖̒̉̒̓̆̍́Ȣ ˡ̏̑̍́̓ Tonel ̍ ̏̇̎́ 
̨̈̍̎̉̓̉ ̎́ Filetree, ̐ ̑̏̓̆ ̨̝̑̏̂̓ ̓́̋ ̙̌̉̆ ̨̓̏̅ȟ ̋̏̌̉ ̃̏̎̏ ̃́̍ ̨̒̐̑́̃̅ ̨̐̏̓̑̂̎̏Ȣ 

˦̆ ̏̅̉̎ ̎̆ ̈́̊̃̉̊ ̋̑̏̋ ɀ ̅ ̏̅́̓̉ ̅̏ ̤̐̑̏̋ ̓̔ ̐́̐̋̔ ̠̅̌ ̨̠̈̂̆̑̄́̎̎ ̋̏̅̔Ȣ ˔́ ̨̅̏̍̏̃̌̆̎̒-
̟̓ ̩̩ ̟̝̎́̈̉̃́̓ ȺsrcȻȢ ˚̨̝́̓̉̒̎̓ ̋̎̏̐̋̔ ̈ ̈̆̌̆̎̉̍ ̈̎́̋̏̍ ̟̐̌̒  ̨̃ ̨̝̃̆̅̓ ̨̍ȭ̠ ̐́̐̋̉ ̔ 
̨̨̃̋̎ ̨̅́̌̏̄̔ȟ ̠̋ ̐̏̋́̈́̎̏ ̎́ ̑̉̒Ȣ χȢωȢ ˞ ̏̑̍̏̃́̎̔̕ ̒̓̑̔̋̓̔̑̔ ̐́̐̏̋ ̤̐̑̏̋ ̓̔ ̐̏̋́̈́̎̏ ̎́ 
̑̉̒Ȣ χȢρπȢ ̊ ̆ ̝̈́̂̔̅̓̆ ̘̐̏̈̎́̉̓̉ ̎̏̃̏̒̓̃̏̑̆̎̔ ̐́̐̋̔ ɀ ̓ ̨̝̌̋̉ ̓́̋ ̃̉ ̨̒̐̑́̃̅ ̃̋́̇̆̓̆, 
̏̚ ̋̏̅ ̨̐̏̓̑̂̎̏ ̨̈̂̆̑̄́̓̉ ̃ ȺsrcȻȢ ˟ ̨̝̉̒̎̓ ̆̚ ̑́̈ Okȟ ̨ ̨̠̃̅̎̏̃̌̆̎̎ ̖̍̆̓́̅́̎̉ ̂̔̅̆ 
̙̈́̃̆̑̆̎̏Ȣ ˚́̈̃̔ ̤̐̑̏̋ ̓̔ ̘̐̏̈̎́̆̎̏ ̨̘̟̈̑̏̋̏ ̓́ ̈̆̌̆̎̉̍ ̝̋̏̌̏̑̏̍ ɉ̅̉̃Ȣ ̑̉̒Ȣ χȢρρɊȟ ̂  ̏
̨̃̎ ̨̝̍̒̓̉̓ ̨̎̆̈̂̆̑̆̇̆̎ ̨̈̍̎̉Ȣ ˏ ̉̋̏̎́̊̓̆ ̋̏̍́̎̅̔ ȺCommitȻ ̋ ̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ 
̤̐̑̏̋̓̔. Iceberg ̐ ̏̋́̇̆ ̨̅̆̓́̌ ̨̗̩̏̐̆̑́ ɉ̑̉̒Ȣ χȢρςɊȟ ́ ̒́̍ ̤̐̑̏̋ ̓ ̎́̂̔̅̆ ̠̃̉̄̌̅̔ȟ ̠̋ ̎́ 
̑̉̒Ȣ 7.13. 

 
˝̉̒Ȣ 7.10. ˞ ̏̑̍̏̃́̎́̕ ̒̓̑̔̋̓̔̑́ ̤̐̑̏̋ ̓̔ 

 
˝̉̒Ȣ 7.11. ̃ ̨̠̒̌ ̨̠̃̅̎̏̃̌̆̎̎ ̖̍̆̓́̅́̎̉ ̤̐̑̏̋ ̓ 

̨̝̍̒̓̉̓ ̨̎̆̈̂̆̑̆̇̆̎ ̨̈̍̎̉ 
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˝̉̒Ȣ 7.12. ˑ ̨̆̓́̌ ̠̈̂̆̑̆̇̆̎̎ ̖̍̆̓́̅́̎̉ 

 

 
˝̉̒Ȣ 7.13. ̃ ̨̠̒̌ ̨̠̃̅̎̏̃̌̆̎̎ ̖̍̆̓́̅́̎̉ ̤̐̑̏̋ ̓ 

̨̝̍̒̓̉̓ ̨̎̆̈̂̆̑̆̇̆̎ ̨̈̍̎̉ 
 

˜̨̠̒̌ ̓̏̄̏ȟ ̠̋ ̃̉ ̈̂̆̑̆̇̆̓̆ ̨̍̆̓́̅́̎ȟ )ÃÅÂÅÒÇ ̐̏̋́̇̆ ̃́̍ȟ ̏̚ ̤̐̑̏̋ ̓ ̨̃̅̎̏̃̌̆̎̏ȟ ́̌̆ ̎̆ 
̈́̃́̎̓́̇̆̎̏ȟ ̠̋ ̐̏̋́̈́̎̏ ̎́ ̑̉̒Ȣ χȢρσȢ ˣ̆ ̝̎̏̑̍́̌̎̏ȟ ̨̝̏̒̋̌̋̉ ̍̉ ̆̚ ̎̆ ̅̏̅́̌̉ ̅̏ 
̤̐̑̏̋̓̔ ̖̇̏̅̎̉ ̨̐́̋̆̓̃Ȣ ˑ̨́̌ȟ ̠̋̏̚ ̖̘̏̆̓̆ȟ ̍̏̇̆̓̆ ̨̎́̅̒̌́̓̉ ̨̈̂̆̑̆̇̆̎ ̨̈̍̎̉ ̅̏ ̒̃̏̄̏ 
̨̃̅̅́̌̆̎̏̄̏ ̖̒̏̃̉́̚ ̈ ́ ̟̅̏̐̏̍̏̄̏ ̋̏̍́̎̅̉ ȺPushȻ ̋̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ ̤̐̑̏̋ ̓̔. 

ˏ̙́̆ ̝̌̏̋́̌̎̆ ̖̒̏̃̉̆̚ ̄̏̓̏̃̆ȟ ̅́̃́̊̓̆ ̐̆̑̆̊̅̆̍̏ ̅̏ ̩̎́̒̓̔̐̎̏ ̘́̒̓̉̎̉Ȣ 

 
˝̉̒Ȣ 7.14. ˑ ̠̏̅́̃́̎̎ ̐́̋̆̓ ́̈ ́ ̟̅̏̐̏̍̏̄̏ ̠̘̏̄̌̅́́ ̘̩̑̏̂̏̏ ̨̩̋̏̐ 

7.5. ˨͚͔ͦ͒͊ͭ ͜ ͔͔͋ͪ͗ͭ͘͜Έ ͔ͨ͊ͭ͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͎ͦ͡Ύ͒͊;͊ ͪͦ͋ͦ;ͦ͝ ͦͨ͟͜͝ 

˛̨̝̒̋̌̋̉ ̙̃́ ̤̐̑̏̋ ̓ ̔̇̆ ̨̝̍̒̓̉̓ ̨̍̆̓́̅́̎ȟ ̓̏ ̓̆̐̆̑ Iceberg ̌ ̆̄̋̏ ̈̍̏̇̆ ̋̆̑̔̃́̓̉ ̎̉̍Ȣ 
ˑ̨̨̘̃ ̨̗̝̋̌́̎̓ ̎́ ̨̨̍̆̎ ̤̐̑̏̋ ̓̔ȟ ̏̂̚ ̨̃̅̋̑̉̓̉ ̊̏̄̏ ̃ ̨̠̘̏̄̌̅́ ̘̩̑̏̂̏̏ ̨̩̋̏̐Ȣ ˛̠̘̄̌̅́ 
̨̤̃̅̏̂̑́̇́ ̨̐̆̑̆̌̋ ̨̐́̋̆̓̃ȟ ̈ ̠̖̋̉ ̤̝̠̒̋̌́̅́̓̒ ̤̐̑̏̋ ̓Ȣ ˠ ̃́̒ ̨̃̎ ̐̏̋̉ ̏̚ ̨̐̏̑̏̇̎̊Ȣ 
ˑ̏̅́̊̓̆ ̐́̋̆̓ ȺPBE-LightsOutȻ ̈́ ̟̅̏̐̏̍̏̄̏ ̋̎̏̐̋̉ Add packageȟ ̠̋ ̐̏̋́̈́̎̏ ̎́ ̑̉̒Ȣ 
7.14. Iceberg ̈ ̎̏̃̔ ̨̤̐̑̏̒̉̄̎́̌̈̔ ̈̆̌̆̎̉̍ ̝̋̏̌̏̑̏̍ ̨ ̨̘̟̈̑̏̋̏ ̐̆̑̆̅ ̨̍̆̎̆̍ ̤̐̑̏̋ ̓̔ 
̐̑̏ ̓̆ȟ ̏̚ ̨̃̎ ̍ ̨̝̒̓̉̓ ̨̎̆̈̂̆̑̆̇̆̎ ̨̈̍̎̉ ɉ̅̉̃Ȣ ̑̉̒Ȣ χȢρυɊ. 

˭͔͔͋ͪ͗ͭ͜Έ ͙ͣͤ͘͜ 

˔̨̝̂̆̑̆̇̓ ̨̈̍̎̉ ̅̏ ̝̌̏̋́̌̎̏̄̏ ̖̒̏̃̉́̚ȟ ̗̙̋̌́̎̔̃̉ ̋̎̏̐̋̔ Commitȟ ̠̋ ̈̏̂̑́̇̆̎̏ ̎́ 
̑̉̒. 7.15. Iceberg ̅ ̤̆̍̏̎̒̓̑̔ ̨̃̒ ̘́̒̓̉̎̉ ̋̏̅̔ȡ ̋̌́̒̉ ̊ ̍̆̓̏̅̉ȟ ɀ ̠ ̨̋ ̈́̈̎́̌̉ ̨̈̍̎Ȣ ˔́ 
̘̠̈́̍̏̃̔̃́̎̎̍ ̨̔̒ ̃̏̎̉ ̨̘̐̏̈̎́̆̎ ̠̅̌ ̨̠̈̂̆̑̄́̎̎Ȣ ˔́ ̐̏̓̑̆̂̉ ̃̉ ̍̏̇̆̓̆ ̨̈̍̎̉̓̉ ̨̗ 
̘̐̏̈̎́̋̉ ̎ ́ ̃̌́̒̎̉̊ ̑̏̈̒̔̅ȡ ̗̆ ̎̆̏̂̏̃ȭ̠̈̋̏̃́ȟ ̐̑̏̓̆ ̃́̇̌̉̃́ ̨̝̍̏̇̌̉̃̒̓Ȣ ̃ ̨̠̒̌ ̈̂̆̑̆-
̠̇̆̎̎ Iceberg ̈ ̨̝̍̎̉̓ ̨̋̏̌̑ ̨̨̍̆̎ ̤̐̑̏̋ ̓̔ ̎́ ̘̏̑̎̉̊ ̓́ ̏̐̉̒ ̒̓́̎̔ ̎́ Ⱥ1 not publishedȻȢ 
ˣ̆ ̘̤̏̈̎́́ȟ ̏̚ ̏̂̑́̈ ̒̉̒̓̆̍̉ ̓́ ̘̑̏̂̏̔ ̨̟̋̏̐ ̨̖̒̉̎̑̏̎̈̏̃́̎̏ ̈ ̝̌̏̋́̌̎̉̍ ̖̒̏̃̉̆̍̚ȟ 
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́̌̆ ̃̏̎̏ ̨̨̠̤̝̠̃̅̑̈̎̓̒ ̨̃̅ ̨̃̅̅́̌̆̎̏̄̏ȡ ̨̈̍̎̉ ̆̚ ̎̆ ̨̏̐̔̂̌̋̏̃́̎̏ ̎́ GitHub. ̝ ́ ̐̏̓̑̆̂̉ 
̃̉ ̍̏̇̆̓̆ ̨̈̂̆̑̄́̓̉ ̨̈̍̎̉ ̅̏ ̝̌̏̋́̌̎̏̄̏ ̒̆̑̆̅̏̃̉́̚ ̨̝̋̌̋́ ̨̑́̈̃ ̨̠̐̅̑̅Ȣ 

 
˝̉̒Ȣ 7.15. Iceberg ̓ ́ ̠̘̏̄̌̅́ ̘̩̑̏̂̏̏ ̨̩̋̏̐ ̨̟̝̒̉̄̎́̌̈̔̓ȟ ̏̚ ̃ ̤̐̑̏̋ ̨̓ ̤ ̨̎̆̈̂̆̑̆̇̆̎ 
̨̈̍̎̉ ɀ ̅ ̏̅́̎̉̊ ̎́̍̉ ̐́̋̆̓Ȣ ˜̨̅ ̘́̒ ̠̃̉̋̏̎́̎̎ ̋̏̍́̎̅̉ Commit ̃ ̉ ̍̏̇̆̓̆ ̃̉̂̑́̓̉ȟ 

̨̠̋ ̒́̍̆ ̘́̒̓̉̎̉ ̋̏̅̔ ̈̂̆̑̆̄̓̉ 
 

 
˝̉̒Ȣ 7.16. ˏ ̠̉̃́̎̓́̇̆̎̎ ̖̈̂̆̑̆̇̆̎̉ ̨̈̍̎ 

ˤ͙͍͔͊ͤͭ͊͗ͭ ͙ͣͤ͘͜ ͒ͦ ͍͔͎͒͒͊ͤͦͦ͜͡ ͫͻ͍͙ͦ΅͊ 

˚̨̝́̓̉̒̎̓ ̋̎̏̐̋̔ Push ̏ ̠̘̄̌̅́́ ̘̩̑̏̂̏̏ ̨̩̋̏̐ȟ ̏̂̚ ̐̆̑̆̎̆̒̓̉ ̨̈̂̆̑̆̇̆̎ ̨̈̍̎̉ ̈ ̌̏-
̝̋́̌̎̏̄̏ ̖̒̏̃̉́̚ ̅̏ ̨̃̅̅́̌̆̎̏̄̏Ȣ ˗̎̏̐̋̔ ̌̆̄̋̏ ̨̐̏̍̓̉̓̉ȟ ̨̝̏̒̋̌̋̉ Iceberg ̐ ̑̉̋̑́̒̉̃ ̩̩ 
̘̟̆̑̃̏̎̏ ̘̟̐̏̈̎́̋̏ ̈ ̨̨̝̟̋̌̋̒̓ ̨̈̍̎ȟ ̨̠̋ ̘̟̝̆̋́̓ ̎́ ̨̠̏̐̔̂̌̋̔̃́̎̎Ȣ ˠ ̃́̒ ̩̖ ̍̏̇̆ ̂̔̓̉ 
̨̅̃ȟ ̠̋̏̚ ̃̉ ̎̆ ̃̉̋̏̎̔̃́̌̉ ȺPushȻ ̠̅̌ ̖̍̆̓́̅́̎̉ ̤̐̑̏̋ ̓̔Ȣ ˜̆̑̆̅ ̠̃̉̃́̎̓́̇̆̎̎̍ Ice-
berg ̐ ̏̋́̇̆ ̨̃̒ ̨̨̎̆̏̐̔̂̌̋̏̃́̎ ̨̈̍̎̉ ɉ̅̉̃Ȣ ̑̉̒Ȣ χȢρφɊȟ ́ ̨̓̏̅ ̐̆̑̆̎̆̒̆ ̩̖ ̎́ ̨̃̅̅́̌̆̎̉̊ 
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̒̆̑̃̆̑Ȣ ˏ̨̎ ̓́̋̏̇ ̍̏̇̆ ̐̆̑̆̐̉̓́̓̉ ̃́̒ ̨̍ȭ̠ ̘̋̏̑̉̒̓̔̃́́ ̓́ ̓̏̋̆̎ ̅̏̒̓̔̐̔ȟ ̠̋ ̏̚ ̃̉ 
̃̉̋̏̑ ̤̉̒̓̏̃̔̓̆ HTTPS ̨  ̤̃̉̋̏̎̔̓̆ ȺPushȻ ̙̃̐̆̑̆Ȣ 

˟̆̐̆̑ ̃̉ ̨̝̙̈̅̆̂̌̏̄̏ ̈ ̨̘́̋̎̉̌̉Ȣ ̃ ̤̑̏̋̓ LightsOut-Game ̎ ́̂̔̃ ̒̓́̓̔̒̔ ȺUp to dateȻȟ ́ ̃ ̉ 
̤̈̎́̓̆ ̨̏̒̎̏̃̎ ́̒̐̆̋̓̉ ̠̋̆̑̔̃́̎̎ ̩̒̃̏̍ ̋̏̅̏̍ ̈́ ̟̅̏̐̏̍̏̄̏ GitHub, ́ ̂̏ ̝̂̔̅-̠̋̏̄̏ ̨̎-
̙̏̄̏ ̨̃̅̅́̌̆̎̏̄̏ ̨̒̆̑̃̒̔ Git. Iceberg ̑ ̏̈̑̏̂̌̆̎ȟ̏ ̏̂̚ ̅̏̐̏̍́̄́̓̉ ̃ ́̍ȟ ̓̏̍̔ȟ ̝̂̔̅ ̌́̒̋́ȟ 
̖̐̑̉̒̌̔́̊̓̆̒ ̠̅ ̏ ̝̎̏̄̏ȟ ̠̋̏̚ ̎̆ ̤̈̎́̓̆ȟ ̏̚ ̑̏̂̉̓Ȣ̉ ˟̆̐̆̑ ̃̉ ̨̄̏̓̏̃ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ 
̐̏̒̌̔̄̉ȟ ̨̠̋ ̐ ̑̏̐̏̎̔ ̤GitHubȟ ̠̅̌ ̠̐̏̋̑́̆̎̎̚ ̨̠̋̏̒̓ ̓́ ̟̋̏̎̓̑̏̌ ̋̏̅̔Ȧ 

 
˝̉̒Ȣ 7.17. ˞ ̠̓̃̏̑̆̎̎ ̝̌̏̋́̌̎̏̄̏ ̖̒̏̃̉́̚ ̔ ̃̉̐́̅̋̔ȟ ̋̏̌̉ ̨̃̅̅́̌̆̎̏̄̏ ̆̚ ̎̆̍́ ̤

7.6. ̋ͦ ͙͙ͪͦ͋ͭΣ Ύ͟΅ͦ ͍͔͙͒͒͊ͤ͜͡  ͚ͪ ͔͙͚ͨͦͭͦͪ͘͜ ͔ͤ ͍ͫͭͦͪΌ͍͙͊͡? 

˙̉ ̘̐̏́̌̉ ̨̈ ̠̒̓̃̏̑̆̎̎ ̨̃̅̅́̌̆̎̏̄̏ ̖̒̏̃̉́̚ ̎́ GitHubȟ ́ ̐ ̨̏̓̍ ̐̏̐̑̏̒̉̌̉ Iceberg 
̅̏̅́̓̉ ̤̐̑̏̋ ̓ȟ ̙̋̌̏̎̔̃́̃̉ ̊̏̄̏ ̨̈̃̅̓̉. ɣ  ̨̝̑̆̈̔̌̓́̓ ̏̓̑̉̍́̌̉ ̨̃̅̅́̌̆̎̆ ̖̒̏̃̉̆̚ȟ 
̝̌̏̋́̌̎̆ ̖̒̏̃̉̆̚ ̨ ̘̑̏̂̏̔ ̨̟̋̏̐ ̤̐̑̏̋ ̓̔Ȣ ˜̑̏̓̆ ̨̠̅̓̉ ̍̏̇̎́ ̨ ̃ ̨̙̎̏̍̔ ̠̐̏̑̅̋̔Ȣ 
˙̏̇̎́ ̒̓̃̏̑̉̓̉ ̝̌̏̋́̌̎̆ ̖̒̏̃̉̆̚ ̨ ̨̈̂̆̑̄́̓̉ ̋̏̅ ̔ ̝̎̏̍̔Ȣ ˔̄̏̅̏̍ȟ ̋̏̌̉ ̂̔̅̆ ̒̓̃̏̑̆̎ ̏
̖̒̏̃̉̆̚ ̎́ ̨̠̝̋̊̒ Git-̨̐̌́̓̏̑̍̕ȟ ̋̏̅ ̍̏̇̎́ ̂̔̅̆ ̐̆̑̆̎̆̒̓̉ ̓̔̅̉Ȣ ˞̠̓̃̏̑̆̎̎ ̨̃̅̅́̌̆-
̎̏̄̏ ̖̒̏̃̉́̚ ̎̆ ̖̝̃̏̅̉̓ ̔ ̋̏̌̏ ̏̂̏̃ǫ̠̃̄̈̋̃ IcebergȢ ˑ̝̏̒̓́̓̎̏ȟ ̏̚ ̨̃̎ ̨̤̔̍ ̋̆̑̔̃́̓̉ 
̨̠̈̂̆̑̄́̎̎̍ ̨ ̠̈́̃́̎̓́̇̆̎̎̍ ̋̏̅̔Ȣ 

˟  ̠̏ ̋ ̎́̍ ̠̅̏̒̄̓̉ ̓́̋̏̄̏ ̒́̍̏̄̏ ̑ ̝̆̈̔̌̓́̓̔, ́ ̌̆ ̃ ̏̂̆̑̎̆̎̏̍̔ ̠̐̏̑̅̋̔ȟ ̨̟̘̐̔̂̌̋̔̉ 
̙̎́ ̝̌̏̋́̌̎̉̊ ̤̐̑̏̋ ̓ ̂̆̈ ̝̐̏̐̆̑̆̅̎̏̄̏ ̨̃̅̅́̌̆̎̏̄̏ ̖̒̏̃̉́̚Ȣ ˚̨́̒̐̑́̃̅ ̗̆ ̝̅̏̒̉̓ 
̐̑̏̒̓̏ȟ ̨  ̍̉ ̃̇̆ ̓́̋ ̑̏̂̉̌̉ ̃ ̨̨̑̏̈̅̌ υȟ ̓ ̏̍̔ ̅́̃́̊̓̆ ̤̐̑̉̄́̅́̍̏. 

 
˝̉̒Ȣ 7.18. ̨ ̠̘̄̌̅́ ̨̟̑̆̐̏̈̉̓̏̑ ̤̅́ ̈̍̏̄̔ ̅̏̅́̃́̓̉ ̨̄̌ ̋̉ ̓́ ̨̨̃̅̅́̌̆̎ ̖̒̏̃̉́̚ȟ 

̨̠̐̆̑̆̍́̓̉̒̚ ̨̍̇ ̎̉̍̉ 

˿͍ͭͦͪͭ͜Έ ͍͙͚ͤͦ ͔͙͚ͪͨͦͭͦͪ͘͜ 

˦̏̂ ̘̐̏́̓̉ ̈ ̝̌̏̋́̌̎̏̄̏ ̨̟̑̆̐̏̈̉̓̏̑, ̃ ̉̋̏̑̉̒̓́̊̓̆ ̨̗̟̏̐ New repository  ̋ ̏̍́̎̅̉ 
ȺAddȻ Icebergȟ ̠̋ ̐̏̋́̈́̎̏ ̎́ ̑̉̒Ȣ χȢρχ (́̂̏ υȢω)Ȣ ˙̉ ̒̓̃̏̑̉̍̏ ̠̅̆̋̉̊ ̔̍̏̃̎̉̊ ̑̆̐̏̈̉-



̋ͦ ͙͙ͪͦ͋ͭΣ Ύ͟΅ͦ ͍͔͙͚͒͒͊ͤ͜͡ ͔͙͚ͪͨͦͭͦͪ͘͜ ͔ͤ ͍ͫͭͦͪΌ͍͙͊͡Κ 

79 

̨̓̏̑̊ ̈́̑́̅̉ ̨̗̩̅̆̍̏̎̒̓̑́Ȣ ˏ ̉ȟ ̨̝̎́̃̓ȟ ̍̏̇̆̓̆ ̅̏̅́̓̉ ̅̏ ̝̎̏̄̏ ̠̝̋̉̊̒ ̐́̋̆̓ ̨̋̌́̒̃ȟ ̠̋ 
̍̉ ̗̆ ̃̇̆ ̑̏̂̉̌̉ ̨̙̑́̎̆Ȣ ˜̨̠̒̌ ̠̒̓̃̏̑̆̎̎ ̨̝̈̂̆̑̆̇̓ ̨̈̑̏̂̌̆̎ ̨̈̍̎̉ ̟̋̏̍́̎̅̏ 
ȺCommitȻȢ 

 

 
˝̉̒Ȣ 7.19. SSH ́ ̅̑̆̒́ ̨̃̅̅́̌̆̎̏̄̏ ̖̒̏̃̉́̚ ̎́ GitHub 

˨͚͔ͦ͒͊ͭ ͍͔͙͚͒͒͊ͤ͜͡ ͔͙͚ͪͨͦͭͦͪ͘͜ 

ˬ̋̏̚ ̃̉ ̖̘̏̆̓̆ ̃̉̃́̎̓́̇̔̃́̓̉ ̨̈̍̎̉ ̅ ̏ ̨̃̅̅́̌̆̎̏̄̏ ̖̒̏̃̉́̚ȟ ̓̏ ̃́ ̍ ̝̠̅̏̃̆̅̆̓̒ 
̅̏̅́̓̉ ̊̏̄̏ ̈́ ̟̅̏̐̏̍̏̄̏ ̠̘̏̄̌̅́́ ̑ ̨̆̐̏̈̉̓̏̑.̟ ˏ ̨̅̋̑̉̓̉ ̊ ̏̄̏ ̍̏̇̆̓̆ ̟̋̏̍́̎̅̏ 
ȺOpen RepositoryȻ ̋ ̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ ̤̐̑̏̋ ̓̔ ́̂̏ ̟̋̎̏̐̋̏ Repository  ̏ ̠̘̄̌̅́́ ̘̩̑̏̂̏̏ 
̨̩̋̏̐. ̨ ̠̘̄̌̅́ ̒ ̖̏̃̉́̚ ̤̎́̅́ ̃́̍ ̅̏̒̓̔̐ ̅̏ ̐̏̃ȭ̠̖̈́̎̉ ̈ ̙̃́̉̍ ̤̐̑̏̋ ̓̏̍ ̖̒̏̃̉̚ Git: 
̃̉ ̍̏̇̆̓̆ ̏̓̑̉̍́̓̉ ̅̏̒̓̔̐ ̅̏ ̨̄̌ ̏ȟ̋ ̋̆̑̔̃́̓̉ ̎̉̍̉ȟ ́ ̓́̋̏̇ ̅̏̅́̃́̓̉ ́̂̏ ̘̃̉̌̔́̓̉ 
̨̨̃̅̅́̌̆̎ ̨̩̑̆̐̏̈̉̓̏̑Ȣ ˚́ ̑̉̒. 7.18 ̐ ̏̋́̈́̎̏ ̠̘̏̄̌̅́ ̒ ̖̏̃̉́̚ ̙̎́̏̄ ̏̐ ̤̑̏̋̓̔. 

  
˝̉̒Ȣ 7.20. ˑ ̠̏̅́̃́̎̎ ̨̃̅̅́̌̆̎̏̄̏ ̨̟̑̆̐̏̈̉̓̏̑ ̃ ̨̠̘̏̄̌̅́ ̒ ̖̏̃̉́̚ 

(SSH ̃ ̨́̑́̎̓ ̨̘̌̃̏̑̔ ̓́ HTTPS ɀ ̐ ̘̑́̃̏̑̔Ɋ 

ˏ̨̅̅́̌̆̎̆ ̖̒̏̃̉̆̚ ̟̝̅̏̅́̓ ̟̋̎̏̐̋̏ Add remote . ˏ ̏̎́ ̨̤̃̅̋̑̉̃́ ̎̆̃̆̌̉̋̉̊ ̨̅́̌̏̄ȟ 
̏̂̚ ̃̉ ̍̏̄̌̉ ̃̃̆̒̓̉ ̊̏̄̏ ̋̏̏̑̅̉̎́̓̉Ȣ ˙̉ ̘̐̏̉̎́̌̉ ̨̈ ̠̒̓̃̏̑̆̎̎ ̝̌̏̋́̌̎̏̄̏ ̖̒̏̃̉́̚ȟ 
̓̏̍̔ ̒́̍̆ ̘́̒ ̈́̊̓̉ ̎́ GitHub ̨  ̒̓̃̏̑̉̓̉ ̎̏̃̉̊ ̨̐̏̑̏̇̎̊ ̨̑̆̐̏̈̉̓̏̑̊ ̓  ́̅ ̨̠̏̃̅́̓̉̒ 
̊̏̄̏ ̋̏̏̑̅̉̎́̓̉ ɉ̅̉̃Ȣ ̑̉̒Ȣ χȢρωȟ ́̂̏ υȢρχɊȢ ˞ ̨̐̑́̃̅ȟ ̎̆ ̅̏̅́̃́̊̓̆ ̅̏ ̖̒̏̃̉́̚ ̨̠̖̎̋̉ 
̨́̊̌̃̕ȟ ̨̝̎́̃̓ READMEȟ ́̅̇̆ ̍̉ ̠̅̏̍̏̃̉̌̉̒ ̘̐̏̉̎́̓̉ ̈ Pharo. ̊ ̨̝́̓̉̒̎̓ Add remote  ̨  
̨̝̃̋́̇̓ ̋̏̏̑̅̉̎́̓̉ ̖̒̏̃̉́̚ȟ ̠̋ ̎́ ̑̉̒Ȣ χȢςπȢ 
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ˤ͙͍͔͊ͤͭ͊͗ͭ ͨͪͦΊ͟ ͭ ͯ ͍͔͙͚͒͒͊ͤ͜͡ ͔͙͚ͪͨͦͭͦͪ͘͜ 

˟̆̐̆̑ ̃̉ ̍̏̇̆̓̆ ̃̉̃́̎̓́̇̉̓̉ ̨̔̒ ̨̈̂̆̑̆̇̆̎ ̃ ̝̌̏̋́̌̎̏̍̔ ̨̖̒̏̃̉̚ ̨̈̍̎̉ ̅̏ ̨̃̅̅́̌̆̎̏-
̄̏ ɀ ̐ ̑̏̒̓̏ ̨̝̎́̓̉̒̎̓ ̋̎̏̐̋̔ PushȢ ˛̅̑́̈̔ ̨̠̐̒̌ ̠̃̉̃́̎̓́̇̆̎̎ ̃̉ ̘̐̏̂́̉̓̆ ̃ ̨̠̘̏̄̌̅́ 
̖̒̏̃̉́̚ȟ ̏̚ ̔ ̙̃́̏̄̏ ̤̐̑̏̋ ̓̔ ̈ȭ̠̠̃̉̃̒ ̨̃̅̅́̌̆̎̉̊ ̨̑̆̐̏̈̉̓̏̑̊ȟ ̠̋ ̎́ ̑̉.̒ 7.21. 

 
˝̉̒Ȣ 7.21 ˏ ̉ ̃̉̃́̎̓́̇̉̌̉ ̤̐̑̏̋ ̓ ̔ ̨̃̅̅́̌̆̎̆ ̖̒̏̃̉̆̚ 

ǁȅǣ ǮǤǯǤǩǪǟǣǟǶǟ. ǞǴǽǵ Ƿ ǿȀǰǲǸǻ GitHub   ̀ǴǾǴǰǲǰȂǸ ǴǾ ǺǾǶǽǾǳǾ ȀǵǿǾǷǸȂǾȀȖȎ Ȅǰǹǻ README . 

ǜǾǶǻǸǲǾ, ǲǸ ǲȖǴǳȃǺǽǵȂǵȁȏ ǽǰ ǽǰǿǾǻǵǳǻǸǲȖ ǿȀǾǿǾǷǸȆȖȗ GitHub  Ȗ ȁȂǲǾȀǸȂǵ ȂǰǺǸǹ Ȅǰǹǻ. 

ǢǾǴȖ ǲȖǴǴǰǻǵǽǵ ȁȅǾǲǸȉǵ ǾȂȀǸǼǰȔ ǾǽǾǲǻǵǽǽȏ, ǰ ǻǾǺǰǻȌǽǵ  ̀ǽȖ. ǩǾǱ ȗȅ ȁǸǽȅȀǾǽȖǷȃǲǰȂǸ, 

ǿǾȂȀȖǱǽǾ ǲǸǺǾǽǰȂǸ ǺȖǻȌǺǰ ǿȀǾȁȂǸȅ ǺȀǾǺȖǲ: ǽǰȂǸȁǽȖȂȌ ǺǽǾǿǺȃ Pull  ǲ ǾǳǻȏǴǰȇȖ ȀǾǱǾȇǾȗ 

ǺǾǿȖȗ (ǲǾǽǰ ȀǾǷȂǰȈǾǲǰǽǰ ǿȀǰǲǾȀȃȇ ǲȖǴ Push), ȃ ǲȖǺǽȖ ǴȖǰǻǾǳȃ ǷǰǲǰǽȂǰǶǵǽǽȏ ǷǼȖǽ 

ǽǰȂǸȁǽȖȂȌ ǺǽǾǿǺȃ Fetch, ȉǾǱ ǾȂȀǸǼǰȂǸ ǿǵȀǵǻȖǺ ǷǼȖǽ Ƿ ǲȖǴǴǰǻǵǽǾǳǾ ȁǵȀǲǵȀǰ, Ȗ ǽǰȂǸȁǽȖȂȌ 

ǺǽǾǿǺȃ Pull  ǴȖǰǻǾǳȃ. ǢǵǿǵȀ ȁȅǾǲǸȉǰ ǷǽǾǲȃ ȁǸǽȅȀǾǽȖǷǾǲǰǽȖ! 

 

7.7. ˴ͦͤͺ͎͍ͯͪͯ͊ͤͤ͜Ύ ͍ ͊΄͎ͦͦ ͨͪͦΊ͟ ͭͯ 

˗̝̏̎̓̑̏̌ ̨̃̆̑̒̊ ̋ ̏̅̔ ɀ ̗ ̆ ̙̌̉̆ ̙̐̆̑́ ̘́̒̓̉̎́ ̑̏̂̏̓̉ȟ ̏̚ ̂̃ ̉ ̓́ ̨̨̙̎ ̑̏̈̑̏̂̎̉̋̉ 
̍̏̄̌̉ ̈ ́̃́̎̓́̇̉̓̉ ̓́ ̃̉̋̏̑̉̒̓́̓̉ ̙̃́ ̋ ̏̅Ȣ ˟̆̐̆̑ ̙̏̐̉̆̍̏ȟ ̠̋ ̘̃̉̈̎́̉̓̉ Baseline: 
̋́̑̓̔ ̤̐̑̏̋ ̓̔ȟ ̠̋̔ ̃̉ ̂̔̅̆̓̆ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̠̅̌ ̘̠̃̉̈̎́̆̎̎ ̈́̌̆̇̎̏̒̓̆̊ ̔ ̙̃́̏̍̔ 
̨̤̐̑̏̋̓ ̓́ ̊̏̄̏ ̈́̌̆̇̎̏̒̓̆̊ ̨̃̅ ̨̙̖̎̉ ̤̐̑̏̋ ̨̓̃Ȣ 

ˤ͙ͤ͊͘;͔ͤͤΎ BaselineOf 

Baseline ̏ ̤̐̉̒̔ ̨̖́̑̓̆̋̓̔̑̔ ̤̐̑̏̋ ̓̔Ȣ ˏ̉̑́̈̉̓̉ ̨̈́̌̆̇̎̏̒̓ ̨̍̇ ̙̃́̉̍̉ ̐́̋̆̓́̍̉ ̓́ 
̨̙̎̉̍̉ ̤̐̑̏̋ ̓́̍̉ ̨̐̏̓̑̂̎̏ ̠̅̌ ̓̏̄̏ȟ ̏̂̚ ̘̋̏̑̉̒̓̔̃́ ̨̍̄ ̈́̃́̎̓́̇̉̓̉ ̙̃́ ̤̐̑̏̋ ̓ ̂̆̈ 
̘̠̃̉̃̆̎̎ ̖̈́̌̆̇̎̉ ̤̐̑̏̋ ̨̓̃ ̘̉ ̈̃ǫ̠̃̄̈̋̃ ̨̍̇ ̎̉̍̉Ȣ 

˗́̑̓́ ̤̐̑̏̋ ̓̔ ̤̍́ ̂̔̓̉ ̨̐̅̋̌́̒̏̍ BaselineOfȟ ̨̑̏̈̍̆̎̉̚ ̍̃  ̨̐́̋̆̓ ȺBaselineOfXXXȻȟ ̅̆ 
Ⱥs ˢȻs ɀ ̎ ́̈̃́ ̙̃́̏̄̏ ̤̐̑̏̋ ̓̔Ȣ ˠ ̝̐̏̐̆̑̆̅̎̏̍̔ ̨̐́̑́̄̑́̕ ̍̉ ̒̓̃̏̑̉̌̉ ̐̑̏̒̓̉̊ ̤̐̑̏̋ ̓ 
JustASamle ̂ ̆̈ ̈́̌̆̇̎̏̒̓̆̊Ȣ ˖̏̄̏ ̋́̑̓̔ ̍̏̇̎́ ̃̉̑́̈̉̓̉ ̨̈̏̃̒̍ ̐̑̏̒̓̏ȡ 

BaselineOf  subclass : # BaselineOfJustASample  
   instanceVariableNames : ''  
   classVariableNames: ''  
   package: 'BaselineOfJustASample'  

 



˭͍͔͊͊ͤͭ͊͗ͤͤΎ ͘ ͤ͊Ύ͍͎ͤͦͦ ͔͙ͪͨͦͭͦͪ͘͜Ό 

81 

BaselineOfJustASample >> baseline: spec  
   <baseline>  
   spec 
      for: #common  
      do: [ spec package: 'My Sample'  ]  

ˬ̋ ̨̝̓̌̋̉ ̃̉ ̘̃̉̈̎́̉̌̉ ̋́̑̓̔ ̤̐̑̏̋ ̓̔ȟ ̨̐̏̓̑̂̎̏ ̅̏̅́̓̉ ̩̩ ̅̏ ̤̐̑̏̋ ̓̔ ̈́ ̟̅̏̐̏̍̏̄̏ 
̠̘̏̄̌̅́́ ̘̩̑̏̂̏̏ ̋̏̐ ̨̩ȟ ̠̋ ̃̇̆ ̂̔̌̏ ̏̐̉̒́̎̏Ȣ ˠ ̨̐̅̒̔̍̋̔ ̃̉ ̍́̌̉ ̂ ̏̓̑̉̍́̓̉ ̝̏̒̚ ̖̒̏̇̆ 
̎́ ̈̏̂̑́̇̆̎̆ ̎́ ̑̉̒Ȣ χȢςςȢ 

ˑ̨́̌ ̨̝̈̂̆̑̆̇̓ ̨̈̍̎̉ ̅̏ ̝̌̏̋́̌̎̏̄̏ ̖̒̏̃̉́̚ ̓́ ̃̉̃́̎̓́̇̓̆ ̩̖ ̅̏ ̨̃̅̅́̌̆̎̏̄̏Ȣ 

ˎ̨̝̙̌̆ ̨̨̗̩̎̏̑̍́̕ ̐̑̏ ̨̍̏̇̌̉̃̏̒̓ ̠̃̉̋̏̑̉̒̓́̎̎ Baseline ̍ ̏̇̎́ ̈̎́̊̓̉ ̎́ Pharo ̃ ̨̨̋ ̈́ 
̟́̅̑̆̒̏ https://github.com/pharo -open-documentation/pharo -wiki/ . 

 
˝̉̒Ȣ 7.22. ˑ ̠̏̅́̃́̎̎ ̐́̋̆̓ ́̈  ̟̋́̑̓̏ ̐ ̤̑̏̋̓̔ ̈́ ̟̅̏̐̏̍̏̄̏ ̠̘̏̄̌̅́́ ̘̩̑̏̂̏̏ ̨̩̋̏̐ 

7.8. ˭͍͔͊͊ͤͭ͊͗ͤͤΎ ͘ ͤ͊Ύ͍͎ͤͦͦ ͔͙ͪͨͦͭͦͪ͘͜Ό 

˔́̃́̎̓́̇̉̓̉ ̨̏̐̔̂̌̋̏̃́̎̉̊ ̋̏̅ ̅̏ ̎̏̃̏̄̏ ̏̂̑́̈̔ Pharo ̍ ̏̇̎́ ̨̝̋̌̋̏̍́ ̒̐̏̒̏̂́̍̉Ȣ 

˭͍͔͊͊ͤͭ͊͗ͤͤΎ ;͔͔ͪ͘ Baseline 

˗̌̏̎̔ ̊̓̆ ̃ Iceberg ̃ ̨̅̅́̌̆̎̆ ̖̒̏̃̉̆̚ȟ ̠̋ ̍̉ ̃̇̆ ̑̏̂̉̌̉ ̃ ̐Ȣ χȢτȟ ́̌̆ ̒ ̟̓̃̏̑̃́̓̉ 
̨̍̆̓́̅́̎ ̎̆ ̝̠̅̏̃̆̅̆̓̒Ȣ ˦̏̂ ̈́̃́̎̓́̇̉̓̉ ̤̐̑̏̋  ̓̃  ̨̎̓̆̑́̋̓̉̃̎̏̍̔ ̨̑̆̇̉̍, ̍ ̏̇̆̓̆ 
̠̒̋̏̑̉̒̓́̓̉̒ ̟̋̏̍́̎̅̏ ȺMetacelloȻ ̋ ̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎ ɉ̋̏̎̓̆̋̒̓̏ ̨̗̝̋̌́̎̓  ̎́ ̎ ́̈̃ ̨
̋̌̏̎̏̃́̎̏̄̏ ̒ ̖̏̃̉́̚ ̃ Icebergȟ ̨ ̐ ̘̏̂́̉̓̆ ̊̏̄̏ɊȢ ˏ̏̎  ́̈ ́̃́̎̓́̇̔ ̤̋ ́̑̓̔ ̤̐̑̏̋ ̓̔ ̓ ́ 
̃̉̋̏̎̔ ̤̩ ̩ ̠̅̌ ̠̈́̃́̎̓́̇̆̎̎ ̨̐́̋̆̓̃ ̤̐̑̏̋ ̓̔Ȣ ˟́̋ ̃̉ ̂̔̅̆̓̆ ̨̃̐̆̃̎̆̎ȟ ̏̚ ̨̃̒ ̨̨̖̎̆̏̂̅̎ 
̨̤̐̅̐̑̏̋ ̓̉ ̓́̋̏̇ ̨̈́̃́̎̓́̇̆̎Ȣ 

˭͍͔͊͊ͤͭ͊͗ͤͤΎ ͍ͪͯ;ͤͯ 

˴̨̎̏̅ ̍̏̇̆ ̃̉̎̉̋̎̔̓̉ ̐̏̓̑̆̂́ ̝̂̆̈̐̏̒̆̑̆̅̎̏ ̈́̃́̎̓́̇̉̓̉ ̐̆̃̎̉̊ ̐́̋̆̓Ȣ ˬ̋ ̗̆ ̈̑̏̂̉-
̓̉ȩ ˞̖̟̏̇̏ ̤ ̨̗̠̒̉̓̔́ ̈ ̠̈́̃́̎̓́̇̆̎̎̍ ̤̐̑̏̋ ̓̔ȟ  ̠̃ ̋̏̍̔ ̎̆ ̘̃̉̈̎́̆̎̏ BaselineȢ ˦̏̂ 
̈́̃́̎̓́̇̉̓̉ ̋̏̎̋̑̆̓̎̉̊ ̐́̋̆̓ ̈́ ̟̅̏̐̏̍̏̄̏ Icebergȟ ̨̐̏̓̑̂̎̏ ̃̉̋̏̎́̓̉ ̨̓́̋ ̋̑̏̋̉ȡ 

¶ ̅̏ ̅́̊̓̆ ̤̐̑̏̋ ̓ ̔ Icebergȟ ̠̋ ̍̉ ̠̟̐̏̒̎̃́̌̉ ̨̙̑́̎̆; 

¶ ̨̃ ̅̋̑̉̊̓̆ ̠̘̏̄̌̅́ ̘̩̑̏̂̏̏ ̨̩̋̏̐ ̨̐̏̅̃̊̎̉̍ ̗̠̋̌́́̎̎̍ ̎́ ̨̨̍̆̎ ̤̐̑̏̋ ̓̔; 

¶ ̘̐̏̈̎́̓̆ ̨̐̏̓̑̂̎̉̊ ̐́̋̆̓ ̨ ̨̝̏̂̆̑̓ ̋̏̍́̎̅̔ ȺLoadȻ ̈ ̊̏̄̏ ̋̏̎̓̆̋̒̓̎̏̄̏ ̟̍̆̎Ȣ 

https://github.com/pharo-open-documentation/pharo-wiki/
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˽͎͔ͪͦͪ͊ͣͤ ͍͔͊͊ͤͭ͊͗ͤͤ͘Ύ 

˦̆ ̏̅̉̎ ̨̒̐̏̒̂ ̠̈́̃́̎̓́̇̆̎̎ ̠̤̐̏̌̄́ ̃ ̐̑̏̄̑́̍̎̏̍̔ ̨̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ȟ ̠̋ ̔ 
̨̑́̄̍̆̎̓̕ ̘̎̉̇̆ȟ ̨̠̆̋̈̆̍̐̌̑̏̃ ̋̌́̒̔ Metacello: 

Metacello new  
   baseline: ' JustASample ';  
   repository:  ' https://github.com/LNUitTutor/JustASample / src' ;  
   load  

ˣ̆ ̃̒̆ȟ ̏̚ ̨̐̏̓̑̂̎̏ ̈̑̏̂̉̓̉ȟ ̏̂̚ ̈́̃́̎̓́̇̉̓̉ ̤̐̑̏̋ ̓ ̈ ̘̟̃̉̈̎́̆̎̏ ̟̋́̑̓̏ ɉ̠̋ ̓̏̊ȟ ̏̚ 
̍̉ ̒̓̃̏̑̉̌̉ ̃ ̗̝̏̍̔ ̨̐́̑́̄̑́̕ɊȢ ˔̨̝̃̆̑̎̓ ̔̃́̄̔ ̎́ ̓̆ȟ ̏̚ ̃ ̙̠̖̌̔ ̅̏ ̖̒̏̃̉́̚ ̍̉ 
̃̋́̈́̌̉ ̐́̐̋̔ȟ ̅̆ ̨̤̝̠̈̂̆̑̄́̓̒ ̋̏̅ ɀ ȺsrcȻ ̔ ̙̎́̏̍̔ ̃̉̐́̅̋̔Ȣ 

7.9. ˻͎͡Ύ͒͊Ό;͙ͫΈ ͤ͊͊͒͘Χ 

ˏ̉ ̍̔̒̉̓̆ ̐́̍ȭ̠̓́̓̉ȟ ̏̚ ̋̏̌̉ ̗̟̤̐̑́̓̆ ̔ Pharo ̓ ́ ̨̟̤̈̍̎̓̆ ̨̃̍̒̓ ̐́̋̆̓ȟ́ ̋̆̑̏̃́̎̏̄̏ 
Icebergȟ ̓̏ ̨̎́̒̐̑́̃̅ ̨̤̍̏̅̉̋̔̓̆̕ ̏̂ȭ̤̋̓̉ȟ ̏̚ ̠̟̝̐̑̆̅̒̓́̃̌̓ ̋̌́̒̉ ̨ ̍̆̓̏̅̉ ̃ ̨̏̂̑́̈ 
̒̉̒̓̆̍̉ȟ ́ ̎̆ ̨̟̤̈̍̎̓̆ ̝̂̆̈̐̏̒̆̑̆̅̎̏ ̘̑̏̂̏̔ ̨̟̋̏̐ ̤̐̑̏̋ ̓̔Ȣ x ̆ ̠̤̃̉̄̌̅́ ̓́̋ȟ ̨̎̂̉ ̔ ̃́̒ 
̤ ̨̅̃ ̨̘̑̏̂̏ ̨̩̋̏̐ȡ ̏̂̑́̈ Pharoȟ ̈́̃́̎̓́̇̆̎̉̊ ̔ ̨̝̃̑̓̔́̌̎̔ ̙̍́̉̎ ̔ȟ ̨ ̘̑̏̂̏́ ̨̠̋̏̐ Git ̎ ́ 
̅̉̒̋̔Ȣ 

˗̏̌̉ ̤̃̉̋̏̑̉̒̓̏̃̔̓̆ Git ̅ ̠̌ ̠̋̆̑̔̃́̎̎ ̩̒̃̏̍ ̤̐̑̏̋ ̓̏̍ ̈́ ̍̆̇́̍̉ 0ÈÁÒÏ ̓́ Iceberg, 
̎́̐̑̉̋̌́̅ȟ ̈́ ̟̅̏̐̏̍̏̄̏ ̨̎̒̓̑̔̍̆̎̓́ ̋̏̍́̎̅̎̏̄̏ ̠̑̅̋́ gitȟ ̃ ̉̍ ̔̒̉̓̆ ̐ ́̍ȭ̠̓́̓̉ȟ ̏̚ 
̋̏̅ ̤ ̃ ̨̏̂̑́̈ 0ÈÁÒÏ ̓  ́̃  ̑̏ ̨̘̂̏̊ ̨̩̋̏̐ ɉ̨ ̆̚ ̤ ̋̏̅ ̔ ̙̃́̏̍̔ ̌ ̝̏̋́̌̎̏̍̔ ̋ ̨̌̏̎ ̖̒̏̃̉́̚). 
˦̏̂ ̏̎̏̃̉̓̉ ̏̂̑́̈ ̒̉̒̓̆̍̉, ̒ ̘̐̏́̓̋̔ ̐ ̨̏̓̑̂̎̏ ̏̎̏̃̉̓̉ ̘̑̏̂̏̔ ̨̟̋̏̐ Gitȟ ́ ̨̐̏̓̍ 
̈́̃́̎̓́̇̉̓̉ ̋̏̅ ̈ ̘̩̑̏̂̏̏ ̨̩̋̏̐ ̃ ̏̂̑́̈Ȣ ˦̏̂ ̈̂̆̑̆̄̓̉ ̨̒̃̊ ̋̏̅ȟ ̃́̍ ̘̒̐̏́̓̋̔ ̓ ̑̆̂  ́
̈̂̆̑̆̄̓̉ ̋̏̅ ̔ ̨̏̂̑́̈ ̠ ̋ ́̊̌̉̕ȟ ̨̐̏̓̍ ̅ ̏̅́̓̉ ̩̖ ̅̏ ̘̩̑̏̂̏̏ ̨̩̋̏̐ Gitȟ ́ ̨̐̏̓̍ ̈ ̂̆̑̆̄̓̉ ̩ ̖ 
̔ ̤̒̃̏̍̔ ̨̋̌̏̎Ȣ 

˜̑̉̃́ ̨̝̂̌̉̃̒̓ Iceberg ̐ ̠̤̏̌̄́ ̃ ̓̏̍̔ȟ ̏̚ ̨̃̎ ̐̑̏̈̏̑̏ ̤̋̆̑̔ ̨̃̒̍ ̗̉̍ ̈́ ̃́̒Ȣ ˠ̒ ̠ 
̃̉̒̎́̇̌̉̃́ ̨̨̖̗̠̒̉̎̑̏̎̈́ ̨̍̇ ̅̃̏̍́ ̘̑̏̂̏̉̍̉ ̨̠̋̏̐̍̉ ̤̝̠̃̉̋̏̎̔̓̒ ̈́ ̙̌́̓̔̎̋́̍̉Ȣ 

ˍ̨̖̑̓̆̋̓̔̑́ Iceberg ̃ ̠̤̉̄̌̅́ ̓́̋ȡ 

¶ ̃́  ̙̋ ̏̅ ̨̤̝̠̈̂̆̑̄́̓̒ ̃  ̏ ̨̂̑́̈ Pharo; 

¶ Pharo ̐ ̗̟̤̑́ ̠̋ ̘̑̏̂̏́ ̨̠̋̏̐ ɉ̨̃̎ ̨̝̍̒̓̉̓ ̎ ̠́̐̏̃̎̆̎̎ ̝̌̏̋́̌̎̏̄̏ ̖̒̏̃̉́̚ Git); 

¶ Iceberg ̋ ̤̆̑̔ ̨̠̈̂̆̑̄́̎̎̍ ̙̃́̏̄̏ ̋̏̅̔ ̅̏ ̘̩̑̏̂̏̏ ̨̩̋̏̐ Git ̓ ́ ̝̌̏̋́̌̎̏̄̏ 
̖̒̏̃̉́̚; 

¶ Iceberg ̋ ̤̆̑̔ ̠̃̉̃́̎̓́̇̆̎̎̍ ̙̃́̏̄̏ ̋̏̅̔ ̅̏ ̨̖̃̅̅́̌̆̎̉ ̖̒̏̃̉̚; 

¶ Iceberg ̋ ̤̆̑̔ ̟̐̏̃̓̏̑̎̏ ̨̨̖̗̤̟̒̉̎̑̏̎̈́ ̙̃́̏̄̏ ̏̂̑́̈̔ Pharo ̈  ̝̌̏̋́̌̎̉̍ 
̖̒̏̃̉̆̍̚ Gitȟ ̨̃̅̅́̌̆̎̉̍ ̖̒̏̃̉̆̍̚ ̨ ̘̟̑̏̂̏̏ ̨̤̟̋̏̐ Git. 

7.10. ˽ ͒ͫͯͣͦ͜͟ ͪ ͦ͒ͯ͘͜͡ 

ˠ ̗̝̏̍̔ ̨̨̑̏̈̅̌ ̐̏̅́̎̏ ̎ ̨̨̙́̊̃́̇̌̉̃ ́̒̐̆̋̓̉ ̓̏̄̏ȟ ̠̋ ̝̐̑́̃̉̌̎̏ ̨̑̏̈̍̒̓̉̓̉ ̒ ̨̃̊ ̋̏̅ ̔ 
̖̐́̋̆̓́ ̓́ ̨̏̐̔̂̌̋̔̃́̓̉ ̊ ̏̄̏Ȣ ˣ̆ ̅̏̐̏̍̏̇̆ ̃́̍ ̈́̃́̎̓́̇̔̃́̓̉  ̊̏̄̏ ̃ ̨̨̙̎ ̏ ̂̑́̈̉ ̓ ́ 
̨̗̟̒̐̃̐̑́̃́̓̉ ̈ ̨̙̎̉̍̉ ̑̏̈̑̏̂̎̉̋́̍̉ 0ÈÁÒÏȢ 
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˾ͦ͒͘͜͡ у  

˨͍  ͊ͫ ͍ͦ͊͡ ͨ ͪͦ ͫ ͙͙ͤͭ͊ͫͫ͟ 

˞̉̎̓́̋̒̉̒ Pharo ̅ ̔̇̆ ̝̂̌̉̈̋̉̊ ̅̏ ̒̉̎̓́̋̒̉̒̔ ̊̏̄̏ ̐̑̆̅̋́ Smalltalk. 

˞̉̎̓́̋̒̉̒ ̍̏̃̉ ̤̒̐̑̏̋ ̓̏̃́̎̏ ̓́̋ȟ ̏̚ ̋̏̅ ̐̑̏̄̑́̍̉ ̨̐ ̅ ̘́̒ ̘ ̉̓́̎̎ ̠̈ ̘̝̃̔̉̓ ̠̋ 
̒̐̑̏̆̎̚ ́́ ̨̝̎̄̌̊̒̋.́ ̃ ̑̉̋̌́̅ ̒̉̎̓́̋̒̉̒̔ ̤̅̆̍̏̎̒̓̑̔ ̎́̃̆̅̆̎̉ ̊̎ ̘̉̇̆ ̍ ̆̓̏̅ ̋̌́̒̔ 
WeekȢ ˏ̨̎ ̨̠̤̐̆̑̆̃̑ ̘̉ DayNames ̍ ̨̝̒̓̉̓ ́̑̄̔̍̆̎̓ȟ ̓̏̂̓̏ ̘̉ ́̑̄̔̍̆̎̓ ̤ ̝̟̐̑́̃̉̌̎̏ 
̟̎́̈̃̏ ̠̅̎ ̠̓̉̇̎Ȣ ˬ̋̏̚ ̓́̋ȟ ̓̏ ̗̆̊ ́̑̄̔̍̆̎̓ ̟̟̐̑̉̒̃̏̓ ̝ ̨̨̈̍̎̎̊ ̋ ̌́̒̔ StartDayȟ ́ ̃ 
̐̑̏̓̉̌̆̇̎̏̍̔ ̃̉̐́̅̋̔ ̟̝̄̆̎̆̑̔̓ ̨̠̐̏̃̅̏̍̌̆̎̎ ̐̑̏ ̐̏̍̉̌̋̔Ȣ 

startDay: aSymbol  
 
   (DayNames includes: aSymbol)  
      ifTrue: [ StartDay := aSymbol ]  
      ifFalse: [ self error: aSymbol,  
                 ' is not a recognized  day name' ]  

ˠ ̒̉̎ ̓́̋̒̉̒ ̨Pharo ̤  ̨̨̍̎̍̔̍ ̃̉̍̏̄Ȣ ˜̏ ̨̒̔̓ȟ ̝̃̆̒ ̒̉̎̓́̋̒̉̒ ̠̤̐̏̌̄́ ̔ ̎ ̨́̅̒̉̌́̎̎ ̐ ̨̏̃-
̅̏̍̌̆̎ ̝(̔ ̨̐̏̂̔̅̏̃ ̨̃̉̑́̈)̃. ˏ ̉̑́̈̉ ̒̋ ̟̝̠̌́̅́̓̒ ̈ ̎̆̃̆̌̉̋̏ ̩̋ ̨̨̝̌̋̏̒̓ ̐ ̨̖̑̉̍̓̉̃̎̉ 
̨̆̌̆̍̆̎̓̃ ɉ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ȟ ̤̠̐̑̉̒̃̏̎̎ȟ ̠̈́̍̉̋́̎̎ȟ ̠̐̏̃̆̑̎̆̎̎ ̝̑̆̈̔̌̓́̓̔ 
̓̏̏̚ɊȢ ˰ ̙̌̉̆ ̨̙̝̒̓ ̈ ̖́̑̆̈̆̑̃̏̃́̎̉ ̒ ̨̌̃ȟ ̚ ̏ ̘̟̝̐̏̈̎́́̓ ̨̨̐̒̆̃̅̏̈̍̎̎ȟ ̨  ̤̎̆̍́ ̨̗̒̐̆-
̝́̌̎̏̄̏ ̒̉̎̓́̋̒̉̒̔ ̐ ̏̂̔̅̏̃̉ ̒ ̓̑̔̋̓̔̑ ̠̋̆̑̔̃́̎̎ ̘  ̉̒ ̠̓̃̏̑̆̎̎ ̖̎̏̃̉ ̨̋̌́̒̃Ȣ ˔̨̝́̍̒̓ 
̗̝̏̄̏ ̟̃̉̋̏̑̉̒̓̏̃̔̓ ̝ ̎́ ̠̅̒̉̌́̎̎ ̐ ̨̝̏̃̅̏̍̌̆̎ ̏̂ȭ̤̋̓́̍Ȣ 

˚́̐̑̉̋̌́̅ȟ ̈ ̨̝́̍̒̓ ̒̓̑̔̋̓̔̑ ̉̋ ̠̆̑̔̃́̎̎ Ⱥif-then-elseȻ ̄́ ̠̌̔̇̆̎̎ ̈ ̟̝̏̂̑́̇́̓ ̐ ̨̏̃̅̏̍-
̠̌̆̎̎̍ ɉ̓́̋̉̍ ̠̋ ifTrue:) ̅ ̏ ̏̂ȭ̤̋̓́ ̠̆̋̈̆̍̐̌̑́ ̋̌́̒̔ BooleanȢ ˚̏̃̉  ̊̋ ̌́̒ ̟̟̝̒̓̃̏̑̓ 
̠̎́̅̒̉̌́̎̎̍ ̨̠̐̏̃̅̏̍̌̆̎̎ ̊̏̄̏ ̂́̈̏̃̏̍̔ ̋̌́̒̔Ȣ ˎ ̝̔̅-̠̋̉̊ ̨̐̏̓̋ ̠̋̆̑̔̃́̎̎  ̔Pharo 
̐̑̏̒̓̏ ̃ ̟̉̑́̇́̓ ̝ ̨̠̐̏̃̅̏̍̌̆̎̎̍ ȟ̉ ̓̏̍̔ ̗̆̊ ̨̑̏̈̅̌ ̎̆ ̈̍̏̇̆ ̖̏̏̐̉̓̉ ̨̖̃̒, ̚ ̏ ̂
̨̐̆̑̆̌̋ ̎ ̆ ̒̓́̃ ̈ ́̎́̅̓̏ ̅̏̃̄̉̍Ȣ ˠ̃́̄̔ ̈ ̏̒̆̑̆̅̇̆̎ ̏̎ ́ ̎́ ̨̙̊̃́̇̌̉̃̏̍̔, ̓ ̏̍̔ ̘ ̘̉̓́ 
̍́̃ ̂̉ ̐ ̘̑̏̉̓́̓̉ ̎́̒̓̔̐̎̉̊ ̨̑̏̈̅̌ ̐̑̏ ̨̂̔̌̆̃ ̘̠̈̎́̆̎̎ȟ ̨̗̩̋̏̌̆̋ ̓ ́̂ ̌̏̋̉Ȣ 

8.1. ˿͙͙ͤͭ͊ͫ͟;ͤ͜ ͔͔͔͙ͣͤͭ͡ 

ˏ̉̑́̈̉ ̟̝̒̋̌́̅́̓ ̈  ̓ ́̋̉  ̖̒ ̘̖̉̎̓́̋̒̉̎̉ ̆ ̨̌̆̍̆̎̓̃. 

1. ˥̨̝̒̓ ̨̖̐̒̆̃̅̏̈̍̎̎̉: self, super, nil, true, false ̓  ́thisContext. 

2. ˗̨̏̎̒̓́̎̓̎ ̃̉̑́̈̉ ́ ̂̏ ̠̈̏̂̑́̇̆̎̎ ̏ ̂ǫ̤̃̄̋̓̃-̨̨̌̓̆̑́̌̃: ̘ ̉̒̌́ȟ ̨̌̓̆̑̉ȟ ̠̑̅̋̉ȟ 
̒̉̍̃̏̌̉ ̓́ ̍́̒̉̃̉. 

3. ˛̙̠̄̏̌̏̆̎̎ ̨̩̈̍̎̎̏ ɉ̘̩̓̉̍́̒̏̃̏ ̨̩̈̍̎̎̏ɊȢ 

4. ˜̤̠̑̉̒̃̏̎̎Ȣ 

5. ˎ̌̏̋ ̋̏̅̔ ɉ̘̒̉̎̓́̋̒̉̎̆ ̠̈́̍̉̋́̎̎ɊȢ 

6. ˜̨̠̏̃̅̏̍̌̆̎̎Ȣ 

7. ˜̠̏̃̆̑̎̆̎̎ ̝̑̆̈̔̌̓́̓̔ ̠̃̉̋̏̎́̎̎ ̍̆̓̏̅̔Ȣ 

˚̘̉̇̆ ̎́̃̆̅̆̎̏ ̗̟̓́̂̌̉ ̈ ̐̑̉̋̌́̅́̍̉ ̨̖̑̈̎̉ ̘̖̒̉̎̓́̋̒̉̎̉ ̨̆̌̆̍̆̎̓̃Ȣ 
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ˏ̉̑́̈ ˦̏ ̘̤̏̈̎́́ 

startPoint  ˴̍ȭ̠ ̈ ̨̩̍̎̎̏ 

Transcript  ˴̍ȭ̠ ̄ ̝̩̌̏̂́̌̎̏ ̨̩̈̍̎̎̏ 

self  ˜̒ ̨̆̃̅̏̈̍̎̎́  

1 ˑ̆ ̠̒̓̋̏̃̆ ̨̗̌̆ ̘̉̒̌̏ 

2r101  ˑ̃ ̨̊̋̏̃̆ ̨̗̌̆ ̘̉̒̌̏ 

1.5  ˑ̨ ̊̒̎̆ ̘̉̒̌̏ 

2.4e7  ˑ̨̊̒̎̆ ̘̉̒̌̏ ̃ ̆̋̒̐̏̓̆ ̨̗̎̊̎̏̍̔ ̈ ́̐̉̒ ̨

$a ˘̨ ̓̆̑́ ' '́ 

' Hello '  ˝̠ ̅̏̋ ȺHelloȻ 

#Hello  ˞̉ ̍̃̏̌ ȺHelloȻ 

#(1 2 3)  ˘̨ ̓̆̑́̌ ̍́̒̉̃ ̔

{ 1  . 2  . 1  + 2 }  ˑ̉ ̨̘̎́̍̎̉̊ ̍́̒̉̃ 

" a comment"  ˗̏ ̍̆̎̓́̑  

|  x y |  ˛̙̠̄̏̌̏̆̎̎ ̈ ̨̖̍̎̎̉ ̖ ̓ ́ ̔  

x :=  1 ˜̑ ̤̉̒̃̏̎ ̠̎ ̈ ̘̠̎́̆̎̎ ρ ̨̨̈̍̎̎̊  ̖ 

[  :x  |  x + 2 ]  ˎ̌ ̏̋ ̈  ̐́̑́̍̆̓̑̏̍, ̚  ̏̏ ̘̟̤̂̉̒̌  ̖+ 2 

<primitive: 1>  ˍ̨̗̠̎̏̓́ ̍̆̓̏̅̔ ɉ̓̔̓ ɀ ̐ ̨̑̉̍̓̉̃̎̏̄̏Ɋ 

3 factorial  ˠ̎ ́̑̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ factorial 

3 + 4  ˎ̨ ̎́̑̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ + 

2 raisedTo: 6 modul o:  10 ˗̌ ̟̘̏̃̆ ̨̠̐̏̃̅̏̍̌̆̎̎ raisedto:modulo: 

^ true  ˜̏ ̠̃̆̑̎̆̎̎ ̘̠̈̎́̆̎̎ true 

x := 5 . y := x * 2  ˑ̃́ ̃ ̉̑́̈̉ ̨̑̏̈̅̌̆̎̏ ̟̋̑́̐̋̏ (.) 

Transcript show: 'H ello ' ;  cr  ˑ̃́ ̋ ́̒̋́̅̎ ̨̐ ̨̠̏̃̅̏̍̌̆̎̎ ̨̃̅̏̋̑̆̍̌̆̎̏ 
̟̋̑́̐̋̏ ̈ ̟̋̏̍̏ (;) 

 
˘̨̝̏̋́̌̎ ̨̨̈̍̎̎Ȣ startPoint ɀ ̗ ̆ ̨̍ȭ̠ ̨̩̈̍̎̎̏ ́̂̏ ̨̨̅̆̎̓̉̋́̓̏̑̕Ȣ ˔́ ̨̟̅̏̍̏̃̌̆̎̒̓ 
̨̨̅̆̎̓̉̋́̓̏̑̉̕ ̟̟̝̔̓̃̏̑̓ ̈ ̨ ̨̒̌̃ ̔ Ⱥ̄ ̏̑̂́̓̏̍̔ ̨̨̑̆̄̒̓̑Ȼ, ̓ ̏̂̓̏ ̋̏̇̎̆ ̒̌̏̃̏ȟ ̨̋̑̍ 
̙̐̆̑̏̄̏ȟ ̘̤̝̠̐̏̉̎́̓̒ ̈ ̩̃̆̌̉̋̏ ̨̌̓̆̑̉Ȣ ˜̙̆̑́ ̨̌̓̆̑́ ̨̨̍̆̎ ̨̩̈̍̎̎̏ ̠̆̋̈̆̍̐̌̑,́ 
́̑̄̔̍̆̎̓̔ ̍ ̆̓̏̅ ̘̔  ̉̂ ̌̏̋́, ̓ ̘̩̉̍́̒̏̃̏ ̨̩̈̍̎̎̏ ̤̍́ ̂ ̔̓̉ ̟̍́̌̏Ȣ ˣ̆ ̨̐̅̋́ ̤̈̔ ̨̘̘̉̓́̆̃ȟ 
̏̚ ̨̈̍̎̎́ ̤̐̆̑̆̂̔̃́ ̃ ̨̐̑̉̃́̓̎̊ ̨̏̂̌́̒̓ ̨̃̉̅̉̍̏̒̓Ȣ 

˞̨̝̐̌ ̨̎ ̨̨̈̍̎̎. ̝  ̃ ̩̆̌̉̋̏ ̨̌̓̆̑̉ ̘̟̝̠̐̏̉̎́̓̒ ̨̅ ̨̆̎̓̉̋́̓̏̑̉̕ ̝̄̌̏̂́̌̎̉  ̖̈ ̨̍̎̎̉ ,̖ 
̨̈̍̎̎̉  ̖̋ ̌́̒̔ȟ ̨̝̖̒̐̌̎̉ ̨̒̌̏̃̎̉̋ ̨̃  ̎ ́̈̃̉ ̨̋̌́̒̃Ȣ Transcript ̤  ̝̟̄̌̏̂́̌̎̏ ̨̟̈̍̎̎̏, 
̠̆̋̈̆̍̐̌̑̏̍ ̋̌́̒̔ TranscriptStream. 

˛̘̓̑̉̍̔̃́ ̐ ̨̠̏̃̅̏̍̌̆̎̎. ̃ ̨̒̆̃̅̏̈̍̎̎́ self ̐ ̤̝̠̏̒̉̌́̓̒ ̎́ ̏̂ȭ̤̋̓ȟ ̏̚ ̏̓̑̉̍́ ̃̐ ̨̏̃-
̠̅̏̍̌̆̎̎Ȣ ˦ ̏ ̂̏ ̗̟̐̑́̃́̓  ̉̐ ̨̠̏̃̅̏̍̌̆̎̎, ̏ ̂ȭ̤̋̓ ̤̃̉̋̏̎̔ ̐̆ ̃̎̉̊ ̍ ̆̓̏̅ȟ ̔ ̨̨̓̌ ̠̋̏̄̏ 
̗̆̊ ̏̂ȭ̤̋̓ ̨ ̤ selfȢ ˣ̆ ̤̅́ ̎́̍ ̈̍̏̄̔ ̎́̅̒̉̌́̓̉ ̃ ̨̨̓̌ ̍̆̓̏̅̔ ̨̎̏̃ ̨̠̐̏̃̅̏̍̌̆̎̎ ̏̓̑̉̍̔-
̘̃́̔. ̇ ̉ ̤̎́̈̉̃́̍̏ self Ⱥ̏̓̑̉̍̔ ̘̃́̆̍Ȼȟ ̓̏̍̔ ̏̚ ̗̆̊ ̏̂ȭ̤̋̓ ̤̏̓̑̉̍̔  ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̚  ̏
̝̐̑̉̈̃̏̅̉̓ ̅̏ ̃ ̠̉̋̏̎́̎̎ ̍̆̓̏̅̔Ȣ ̊ ̨̙́̑̆̓ȟ self ̎ ̤̝̠́̈̉̃́̓̒ Ⱥ̨̟̐̒̆̃̅̏̈̍̎̎̏Ȼȟ ̨̝̏̒̋̌̋̉ 
̍̉ ̎̆ ̍̏̇̆̍̏ ̝̂̆̈̐̏̒̆̑̆̅̎̏ ̨̈̍̎̉̓̉ ̩̩ ̈ ̘̠̎́̆̎̎ ́̂̏ ̃̉̋̏̎́̓̉ ̤̠̐̑̉̒̃̏̎̎Ȣ 

ˣ̨̨̌ ̘̉ ̒̌́Ȣ ˏ ̠̅̏̐̏̃̎̆̎̎ ̅̏ ̘̖̈̃̉́̊̎̉ ̠̖̅̆̒̓̋̏̃̉ ̨̗̖̌̉ ̘̉̒̆̌ȟ ̠̋ 42, ̎ ́̐̑̉̋̌́̅, 
Pharo ̐ ̨̤̅̓̑̉̍̔ ̈́̐̉̒ ̨̈  ̘̠̈́̈̎́̆̎̎̍ ̏̒̎̏̃̉ ̒ ̉̒̓̆̍̉ ̘̠̉̒̌̆̎̎Ȣ 2r101 ɀ ̗ ̆ ρπρ ̔ 
̨̨̅̃̊̋̏̃̊ ̨̒̉̒̓̆̍ ̘̠̉̒̌̆̎̎ ɉ̨̂̎́̑̎̆ ̨̗̌̆), ̚  ̏̅ ̨̟̏̑̃̎  ̤̅ ̠̆̒̓̋̏̃̏̍̔ ̘̉̒̌̔ υȢ 
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ˑ̨̨̊̒̎ ̘̉̒̌́ ̍ ̨̠̝̒̓̓ ̔ ̨̈́̐̉̒ ̠̅̆̒̓̋̏̃̔ ̋̑́̐̋̔Ȣ ˵ ̖ ̍̏̇̎́ ̓́̋̏̇ ̈ ́̐̉̒̔̃́̓̉ ̔  ̨̏̑̍́̓̕ ̈  
̟̘̟̐̌́̃́̏ ̟̋̑́̐̋̏: 2.4e7 ɀ ̗ ̆ ς,τ ϼ ρπ7. 

˘̨̓̆̑̉ ɀ ̆ ̠̋̈̆̍̐̌̑ ̉̋ ̌́̒̔ Character. ̃ ̆̑̆̅ ̨̟̌̓̆̑̏ ̟̝̈́̐̉̒̔̓ ̈̎́̋ ̅̏̌́̑́Ȣ ˚́̐̑̉̋-
̌́̅, $a ̤  ̠̈̏̂̑́̇̆̎̎̍ ̨̌̓̆̑̉ 'a'Ȣ ˚̨̆̅̑̔̋̏̃́̎ ̨̌̓̆̑̉ ̍ ̏̇̎́ ̏̓̑̉̍́̓̉ ̈́ ̟̅̏̐̏̍̏̄̏ 
̨̨̃̅̐̏̃̅̎̏̄̏ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̋̌́̒̔ Characterȟ ̓́̋̉  ̖̠ ̋ Character space ́ ̂̏ Character tab. 

˝̠̅̋̉ ̤  ̆̋ ̠̈̆̍̐̌̑́̍  ̉̋ ̌́̒̔ String. ˑ ̠̌ ̘̠̐̏̈̎́̆̎̎ ̩̖ ̝̂̆̑̔̓ ̃ ̨̏̅̉̎́̑̎ ̌́̐̋̉Ȣ ˬ̋̏̚ 
̨̐̏̓̑̂̎̏ ̨̐̏̍̒̓̉̓̉ ̏ ̅̉̎́̑̎̔ ̌́̐̋̔ ̃̒ ̆̑̆̅̉̎̔ ̑ ̠̅̋́ȟ ̓̏ ̩̩ ̓̑̆̂  ́̐ ̟̑̏̅̔̂̌̃́̓̉ȟ 
̎́̐̑̉̋̌́̅, 'G''day'. 

˞̉̍̃̏̌̉ ̒ ̨̖̏̇ ̎́ ̑ ̠̅̋̉ȟ ̂̏  ̨̍ ̠̝̒̓̓ ̨̨̐̏̒̌̅̏̃̎̏̒̓ ̨̌̓̆̑. ̃ ̑̏̓̆ȟ ̎́ ̨̨̃̅̍̎̔ ̨̃̅ ̨̠̑̅̋̃, 
̒̉̍̃̏̌̉ ̔ ̨̝̎̋́̌̎ȡ̨ ̋̏̇̆̎ ̈ ̖̎̉ ̄́̑́̎̓̏̃́̎̏ ̨̨̠̤̝̠̃̅̑̈̎̓̒ ̨̃̅ ̨̖̔̒ ̨̙̖̎̉. ɣ  ̒ ̨̉̒̓̆̍ 
̍̏̇̆ ̂̔̓̉ ̨̝̓̌̋̉ ̏̅̉̎ ̏̂ȭ̤̋̓ #Hello, ̆ ̠̋̈̆̍̐̌̑ ̋̌́̒̔ Symbol, ́  ̨̠̑̅̋̃ȟ ̨̠̆̋̈̆̍̐̌̑̃ 
̋̌́̒̔ Stringȟ ̨̈ ̘̠̈̎́̆̎̎̍ 'Hello' ɀ ̒ ̨̝̋̌̋̉ ̈́̃̄̏̅̎̏Ȣ 

˙́̒̉̃̉ȟ ̨̠̋ ̒ ̟̟̝̓̃̏̑̓̒  ̠̎ ́ ̨̆̓́̐ ̨̨̠̗̩̋̏̍̐̌, ̃ ̘̟̝̉̈̎́́̓ ̈́ ̟̅̏̐̏̍̏̄̏ #( )ȟ ̏̚ 
̠̟̝̏̂̑́̍̌̓ ̨̨̝̐̏̒̌̅̏̃̎̒̓ ̨̨̌̓̆̑́̌̃ȟ ̨̖̑̏̈̅̌̆̎̉ ̐̑̏̐̔̒̋́̍̉. ̇ ̨̇ ̅̔̇̋́̍̉ ̍ ̏̇̎́ 
̈́̐̉̒̔̃́̓̉ ̟̘̃̉̋̌̎̏ ̋̏̎̒̓́̎̓̉, ̠ ̨̋ ̍̏̇̎́ ̒̓̃̏̑̉̓̉ ̎ ́ ̨̆̓́̐ ̋ ̨̨̠̗̩̏̍̐̌Ȣ ˚́̐̑̉̋̌́̅ȟ 
#(27 (true) abc 1+2) ̤  ̨̌̓̆̑́̌̏̍ ̍́̒̉̃̔ȟ ̏̚ ̤̝̠̒̋̌́̅́̓̒ ̈ ̙̆̒̓̉ ̆ ̨̌̆̍̆̎̓̃ȡ ̨̗̌̏̄̏ ̘̉̒̌́ 
ςχȟ ̍́̒̉̃̔ ̆ ̓́̐̔ ̨̨̠̗̩̋̏̍̐̌ ̈ ̏̅̎̏̄̏ ̆̌̆̍̆̎̓ ́true ɀ ̎ ̨̆̈̍̎̎̏̄̏ ̌ ̨̘̏̄̎̏̄̏ ̏ ̂ȭ̤̋̓,́ 
̒̉̍̃̏̌̔ #abcȟ ̨̗̌̏̄̏ 1ȟ ̒̉̍̃̏̌̔ #+ ̨  ̨̗̌̏̄̏ 2Ȣ ˣ̆̊ ̒́̍̉̊ ̐̑̉̋̌́̅ ̍̏̇̎́ ̈́̐̉̒́̓̉ ̐̏-
̨̙̎̏̍̔ȡ #(27 #(true) #abc 1 #+ 2). 

˙́̒̉̃̉ȟ ̚  ̏̒ ̟̟̝̠̓̃̏̑̓̒ ̎́ ̨̆̓́̐ ̠̃̉̋̏̎́̎̎Ȣ ˡ̨̨̄̔̑̎ ̅̔̇̋̉ { }  ̃ ̘̟̝̉̈̎́́̓ ̨̘̅̉̎́̍-
̎̉̊ ̍́̒̉̃, ̆ ̌̆̍̆̎̓́̍̉ ̠ ̋̏̄̏ ̤ ̃ ̉̑́̈̉ȟ ̨̨̑̏̈̅̌̆̎ ̋ ̟̑́̐̋̏Ȣ ˚́̐̑̉̋̌́̅ȟ { 5 factorial . 99 . 
7 * 8 }  ̃ ̘̤̉̈̎́́ ̍́̒̉̃ ̈ ̝̖̓̑̏ ̨̆̌̆̍̆̎̓̃ȡ ρ20, 99 ̨  υφ ɀ ̐ ̙̆̑̉̊ ̓́ ̨̏̒̓́̎̎̊ ̏̓̑̉̍́̎̏ ̃ 
̨̝̑̆̈̔̌̓́̓ ̘̠̏̂̉̒̌̆̎̎ ̨̃̉̑́̈̃. 

˗̨̏̍̆̎̓́̑ ̏ ̠̟̝̂̑́̍̌̓ ̐ ̨̏̅̃̊̎̉̍ ̉̌ ́̐̋́̉̍ Ȣ "hello" ɀ ̗ ̆ ̋̏̍̆̎̓́̑ȟ ́ ̎̆  ̠̑̅̏̋. ̠ ̨̏̍̐-
̠̌̓̏̑ 0ÈÁÒÏ ̨̤̄̎̏̑̔ ̃ ̨̒ ̨̋̏̍̆̎̓́̑. ˏ ̏̎̉ ̍ ̝̏̇̔̓ ̈́̊̍́̓̉ ̋ ̨̝̌̋́ ̨̠̑̅̋̃ȟ ́̌̆ ̎̆ ̝̍̏̇̔̓ 
̂̔̓̉ ̨̃̋̌́̅̆̎. 

ˏ̘̠̉̈̎́̆̎̎ ̝̖̌̏̋́̌̎̉ ̨̖̈̍̎̎̉Ȣ ˏ̨̝̆̑̓̉̋́̌̎ ̑̉̒̋̉ | | ̠̟̝̏̂̑́̍̌̓ ̏ ̙̠̄̏̌̏̆̎̎ 
̨̤̩̏̅̎ ̘̉ ̨̝̖̋̌̋̏ ̝̖̌̏̋́̌̎̉ ̨̖̈̍̎̎̉ ̎́ ̘̐̏́̓̋̔ ̍ ̆̓̏̅ ̘̔ ̉ ̨̓̌  ́̂ ̌̏̋́. 

˜̤̑̉̒̃̏̎ ̎ ̠̐ ̘̤̝̠̏̈̎́́̓̒ ̟̐́̑̏ ̨̒̉̍̃̏̌̃ :=. ̃ ̨̠̒̌ ̠̃̉̋̏̎́̎̎ ̃̉̑́̈̔ variable := object 
̨̈̍̎̎́ variable ̍ ̨̝̒̓̉̓ ̠̐̏̒̉̌́̎̎ ̎́ ̏̂ȭ̤̋̓ object. 

ˎ̌̏̋̉. ̝ ́ ̟̅̏̐̏̍̏̄̏ ̋̃́̅̑́̓̎̉  ̖̅ ̔̇̏̋  [ ]  ̃ ̘̟̝̉̈̎́́̓ ̂̌̏̋ȟ ̓́̋̏̇ ̨̃̅̏̍̉̊ ̠̋ ̂̌̏̋̏̃̆ 
̠̈́̍̉̋́̎̎ ́̂̏ ̘̌̆̋̒̉̎̆ ̠̈́̍̉̋́̎̎. ˎ ̌̏̋ ̤  ̏̂ȭ̤̋̓̏̍ ̙̐̆̑̏̄̏ ̋̌́̒̔7ȟ ̏̚ ̠̤̐̑̆̅̒̓́̃̌ 
̨̗̟̔̎̋̕Ȣ ˔̄̏̅̏̍ ̐ ̘̏̂́̉̍̏ȟ ̏̚ ̂̌ ̏̋̉ ̝̍̏̇̔̓ ̐̑̉̊̍́̓̉ ́̑̄̔̍̆̎̓̉ ɉ[:i | ȣ]Ɋ ̨ ̝̍̏̇̔̓ 
̍́̓̉ ̨̝̌̏̋́̌̎ ̨̨̈̍̎̎ ɉ[| x | ȣ]ɊȢ ˎ̌̏̋̉ ̟̝̈́̍̉̋́̓ ̨̍̆̎́ ̨̈ ̒ ̃̏̄̏ ̒ ̆̑̆̅̏̃̉̚ ́̃ ̘̠̉̈̎́̆̎̎ȟ 
̓̏̂̓̏ ̃̏̎̉ ̝̍̏̇̔̓ ̠̐̏̒̉̌́̓̉̒ ̎́ ̨̨̈̍̎̎ȟ ̨̠̋ ̂̔̌̉ ̨̅̏̒̓̔̐̎ ̎́ ̍̏̍̆̎̓ ̩̖ ̘̠̃̉̈̎́̆̎̎Ȣ 

˜̑ ́̄̍̉ ̓́ ̨̐̑̉̍̓̉̃̉. <primitive: ȣ> ̤  ̨̗̤̟́̎̏̓́ ̍̆̓̏̅̔Ȣ ˚́̃̆̅̆̎̉̊ ̐̑̉̋̌́̅ ̘̤̐̏̈̎́́ 
̃̉̋̌̉̋ ̐ ̨̑̉̍̓̉̃8̔ ̃ ̨̝̩̑̓̔́̌̎̏ ̙̍́̉̎̉Ȣ ˬ̋̏̚ ̨̠̐̒̌ ̐ ̨̑̉̍̓̉̃̔ ̈́̐̉̒́̎̏ ̐̑̏̄̑́̍̎̉̊ 
̋̏̅ȟ ̓  ̏̃ ̨̎ ́̂̏ ̠̟̤̐̏̒̎ȟ ̏̚ ̝̑̏̂̉̓ ̨̐̑̉̍̓̉̃ ɉ̠̅̌ ̏̒̎̏̃̎̏̄̏ ̐ ̨̑̉̍̓̉̃Ɋ̔ȟ ́̂̏ 
̤̝̠̃̉̋̏̎̔̓̒ ̙̌̉̆ ̨̓̏̅ȟ ̋̏̌̉ ̐ ̨̑̉̍̓̉̃ ̙̠̈́̃̆̑̉̃̒ ̟̐̏̍̉̌̋̏ ɉ̠̅̌ ̎̆̏̂̏̃ȭ̠̈̋̏̃̏̄̏ 

 
7 ̨ ̂ȭ̤̋̓̏̍ ̙̐̆̑̏̄̏ ̋̌́̒̔ ̎ ̟̝́̈̉̃́̓ ̨̝̒̔̓̎̒̓ ̐̑̏̄̑́̍̉ ɉ̎̆ ̏̂̏̃ȭ̠̈̋̏̃̏ ̏̂ȭ̤̋̓ ̔ ̨̒̆̎̒ ˛˛˜Ɋȟ ̠̋̔ ̍̏̇̎́ 
̩̐̑̉̒̃̏̓̉ ̨̨̈̍̎̎̊ȟ ̐̆̑̆̅́̓̉ ̔ ̨̗̟̔̎̋̕ ̠̋ ́̑̄̔̍̆̎̓ȟ ̏̓̑̉̍́̓̉ ̈ ̨̗̩̔̎̋̕ ̠̋ ̝̑̆̈̔̌̓́̓ȟ ̨̠̐̏̑̃̎̓̉ ̎́ 
̨̨̘̝̅̆̎̓̉̎̒̓ (̐̑̉̍. ɀ ˬ ̙̑̏̋̏ ˞Ȣ). 

8 ʕ ́̒̓̉̎́ ̨̍̆̓̏̅̃ Pharo ̈ ́̑́̅̉ ̨̆̆̋̓̉̃̎̏̒̓̕ ̨̨̑̆́̌̈̏̃́̎ ̠̋ ̨̐̑̉̍̓̉̃̉ ̨̝̩̃̑̓̔́̌̎̏ ̙̍́̉̎̉ (̐̑̉̍. ɀ 
ˬ̙̑̏̋̏ ˞Ȣ). 
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̨̐̑̉̍̓̉̃̔ɊȢ ˟̏̊ ̒́̍̉̊ ̒̉̎̓́̋̒̉̒ Ⱥ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̃ ̋̔̓̏̃ ̖̉ ̖̅̔̇̋́ < >Ȼ ̃ ̉̋̏̑̉̒̓̏̃̔-
̟̓ ̝ ̓́ ̋̏̇ ̠̅̌ ̨̙̖̎̉ ̨̓̉̐̃ ̨̗́̎̏̓́̊ ̨̍̆̓̏̅̃ȟ ̨̠̋ ̚  ̆̎ ̟̝́̈̉̃́̓ ̐̑́̄̍́̍̉Ȣ 

ˠ̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̒ ̟̝̠̋̌́̅́̓̒ ̈ ̏̅̎̏̄̏ ̒̌̏̃́ ɉ̎́̐̑̉̋̌́̅ȟ factorialɊȟ ̠̋̆ ̎́̅̒̉̌́-
̟̓ ̝̏ ̘̓̑̉̍̔̃́̔ ɉ̎́̐̑̉̋̌́̅ȟ ̏̂ȭ̤̋̓̔ 5ɊȢ ˠ ̨̃̉̑́̈ Ⱥ5 factorialȻ 5 ɀ ̏ ̘̓̑̉̍̔̃́, ́  factorial ɀ 
̒̆̌̆̋̓̏̑ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

ˎ̨̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ˣ̆ ̨̠̐̏̃̅̏̍̌̆̎̎ ̈ ̏ ̅̎̉̍ ́ ̑̄̔̍̆̎̓̏̍  ̨ ̒̆̌̆̋̓̏̑̏̍ȟ ̏̚ ̖̒̏̇̉̊ 
̎́ ̘̍́̓̆̍́̓̉̎̉̊ ̏̐̆̑́̓̏̑ȟ ̎́̐̑̉̋̌́̅ȟ ϹȢ ˠ ̨̃̉̑́̈ 3 + 4 ̏ ̘̓̑̉̍̔̃́ 3ȟ ̒̆̌̆̋̓̏̑ ̨̐̏̃̅̏̍-
̠̌̆̎̎ Ϲ ̨ ́̑̄̔̍̆̎̓ 4. 

˗̨̟̘̌̏̃ ̨̠̐̏̃̅̏̍̌̆̎̎ ̍ ̟̝́̓ ̒̆̌̆̋̓̏̑ȟ ̏̚ ̤̝̠̒̋̌́̅́̓̒ ̈ ̏̅̎̏̄̏ ̘̉ ̨̝̖̋̌̋̏ ̨̒̌̃ 
ɉ̎́̐̑̉̋̌́̅ȟ raisedTo: modulo:Ɋȟ ̋̏̇̎̆ ̈ ̠̖̋̉ ̨̘̤̝̠̈́̋̎̔̓̒ ̟̅̃̏̋̑́̐̋̏ ̨ ̤̐̑̉̊̍́ ̏̅̉̎ 
́̑̄̔̍̆̎̓Ȣ ˠ ̨̃̉̑́̈ Ⱥ2 raisedTo: 6 modulo: 10Ȼ ̒̆̌̆̋̓̏̑ ̨̠̐̏̃̅̏̍̌̆̎̎ ȺraisedTo:modulo:Ȼ 
̤̐̑̉̊̍́ ̅̃́ ́̑̄̔̍̆̎̓̉ 6 ̨  10, ̋ ̏̇̆̎ ̈ ̠̋̉  ̖̑ ̏̈̓́ ̙̏̃́̎̏ ̐ ̨̠̒̌ ̅̃̏̋̑́̐̋̉Ȣ ˜̨̏̃̅̏̍̌̆̎-
̠̎ ̎́ ̨̅̒̌́̎̏ ̏ ̘̓̑̉̍̔̃́̔ 2. 

˜̨̨̏̒̌̅̏̃̎̏̒̓ ̝̓̃̆̑̅̇̆̎Ȣ ˗̑́̐̋́ ɉȢɊ ̤ ̨̟̘̑̏̈̅̌̃́̆̍ ̝̓̃̆̑̅̇̆̎Ȣ ˬ̋̏̚ ̨̍̇ ̅̃̏̍́ 
̃̉̑́̈́̍̉ ̐̏̒̓́̃̉̓̉ ̋̑́̐̋̔ȟ ̓̏ ̃̏̎̉ ̠̐̆̑̆̓̃̏̑̓ ̝̠̒ ̎́ ̅̃ ́ ̨̎̆̈́̌̆̇̎ ̠̓̃̆̑̅̇̆̎̎ ́̂̏ 
̨̨̗̩̎̒̓̑̔̋Ȣ ˚́̐̑̉̋̌́̅ȟ ̔ ̨̑́̄̍̆̎̓̕ Ⱥx := 5 . y := x * 2Ȼ ̍ ̉ ̘̒̐̏́̓̋̔ ̟̤̐̑̉̒̃̏̍̏ ̘̠̈̎́̆̎̎ 
2 ̈ ̨̨̍̎̎̊ ȟ̖ ́ ̨̓̏̅ ̟̤̐̏̅̃̏̍̏ ̊̏̄̏ ̨ ̨̤̐̏̍́̍̏̚ ̝̑̆̈̔̌̓́̓ ̃ .̔ 

˗̨́̒̋́̅̎ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ˗̑́̐̋ ̔̈  ̟̋̏̍̏ ɉȠɊ ̟̃̉̋̏̑̉̒̓̏̃̔̓ ̝ ̠̅̌ ̏̂ȭ̤̠̅̎́̎̎ ̃ ̋́̒̋́̅ 
̨̝̖̋̌̋̏ ̨̝̐̏̃̅̏̍̌̆̎ ̓̏̍̔ ̒́̍̏̍̔ ̏ ̘̓̑̉̍̔̃́̔Ȣ ˠ ̨̃̉̑́̈ ȺTranscript show: 'hello'; crȻ 
̘̒̐̏́̓̋̔ ̤̎́̅̒̉̌́̍̏ ̟̘̋̌̏̃̆ ̐ ̨̠̏̃̅̏̍̌̆̎̎ show: 'hello' ̏ ̘̓̑̉̍̔̃́̔ Transcript, ́  ̨̓̏̅ 
̤̎́̅̒̉̌́̍̏ ̔̎́̑̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ cr ̓ ̏̍̔ ̇ ̘̏̓̑̉̍̔̃́̔Ȣ 

˜̠̏̃̆̑̎̆̎̎ ̈ ̍̆̓̏̅Ȣ̔ ˛̐̆̑́̓̏̑ ^ ̃ ̟̉̋̏̑̉̒̓̏̃̔̓ ̝ ̠̅̌ ̠̐̏̃̆̑̎̆̎̎ ̘̠̈̎́̆̎̎ ̈  ̍̆̓̏̅.̔  

ˎ̨́̈̏̃ ̋̌́̒̉ Number, Character, String ̨  Boolean ̏ ̨̐̉̒́̎ ̔ ̨̨̑̏̈̅̌ ρ3. 

8.2. ˽͔͍ͫ͒ͦͣͤͤ͘͜͜ 

ˠ Pharo ̤  ̨̙ ̝̒̓ ̐ ̨̖̒̆̃̅̏̈̍̎̎̉ȡ nil, true, false, self, super ̓ ́ thisContext. ˵  ̖̎ ̟̝́̈̉̃́̓ ̐̒̆̃-
̨̅̏̈̍̎̎̉̍̉ ̓ ̏̍̔ȟ ̏̚ ̩̖̎ ̨̈ ̘̠̎́̆̎̎ ̎́̐̆̑̆̅ ̨̘̃̉̈̎́̆̎ ̨ ̎̆ ̝̍̏̇̔̓ ̂̔̓̉ ̨̨̈̍̎̆̎Ȣ true, 
false i nil  ̤  ̋̏̎̒̓́̎̓́̍̉ȟ ́ ̘̠̈̎́̆̎̎ self, super ̓ ́ thisContext ̈ ̨̟̟̝̠̍̎̓̒ ̨̘̅̉̎́̍̎̏ 
̈́̌̆̇̎̏ ̨̃̅ ̃̉̋̏̎̔̃́̎̏̄̏ ̋ ̏̅̔Ȣ 

¶ true ̨  false ɀ ̤ ̨̅̉̎ ̆ ̠̋̈̆̍̐̌̑̉ ̨̋̌́̒̃ True ̓ ́ False ̃ ̨̨̅̐̏̃̅̎̏ȟ ́ ̨̓ ̤ ̨̐̅̋̌́̒́̍̉ 
̋̌́̒̔ Boolean. ˑ ̨̝̙̆̓́̌̎̆ ̃̏̎̉ ̨̏̐̉̒́̎ ̔ ̨̨̑̏̈̅̌ ρσ Ⱥˎ̨́̈̏̃ ̋̌́̒̉Ȼ. 

¶ self ̈ ́̃̇̅̉ ̤̝̠̐̏̒̉̌́̓̒ ̎́ ̘̏̓̑̉̍̔̃́́ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̨ ̘̤̐̏̈̎́́ ̏̂ȭ̤̋̓ȟ ̠̅̌ ̠̋̏̄̏ 
̂̔̅̆ ̃̉̋̏̎́̎̏ ̨̨̃̅̐̏̃̅̎̉̊ ̍̆̓̏̅. ˟ ̏̍̔ ̘̠̈̎́̆̎̎ self ̅ ̨̘̉̎́̍̎̏ ̨̟̤̝̠̈̍̎̓̒ ̨̐̅ 
̘́̒ ̠̃̉̋̏̎́̎̎ ̐̑̏̄̑́̍̉ȟ ́̌̆ ̊̏̍̔ ̨̘̎̏̄̏ ̎̆ ̍̏̇̎́ ̩̐̑̉̒̃̏̓̉ ̃ ̨̋̏̅Ȣ 

¶ super ̓ ́̋̏̇ ̤̝̠̐̏̒̉̌́̓̒ ̎́ ̘̏̓̑̉̍̔̃́́ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ́̌̆ ̨̖̍̆́̎̈̍ ̙̐̏̔̋̔ 
̍̆̓̏̅̔ ̠̅̌ ̗̟̠̏̐̑́̃́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨̎́̅̒̌́̎̏̄̏ ̅̏ superȟ ̗̟̤̐̑́ ̨̙̎́̋̆ȡ ̨̃̎ 
̘̤̐̏̉̎́ ̙̐̏̔̋ ̈ ̎́̅̋̌́̒̔ ̓ ̏̄̏ ̋̌́̒̔ȟ ̃ ̨̍̆̓̏̅ ̠̋̏̄̏ ̠̓̑́̐̉̌̏̒ ̨̠̐̏̃̅̏̍̌̆̎̎. ̝  ́
̨̝̙̟̅̆̓́̌̎̏  ̨ ̨̗̤̎̏̑̍́̕  ̟̈ ̨̝̠̃̆̑̎̓̒ ̅̏ ̑ ̨̏̈̅̌ ̔10 Ⱥ̨ ȭ̤̂ ̋̓̎́ ̝̍̏̅̆̌ PharoȻ. 

¶ nil ɀ ̗ ̆ ̘̎̆̃̉̈̎́̆̎̉̊ ̏̂ȭ̤̋̓Ȣ ˏ̨̎ ̤ ̅̉̎̉ ̊̆ ̠̋̈̆̍̐̌̑ ̋̌́̒̔ UndefinedObjectȢ ˔̨̨̍̎̎ 
̨̠̆̋̈̆̍̐̌̑̃ȟ ̨̋̌́̒̃ ̨ ̨̝̌̏̋́̌̎ ̨̨̈̍̎̎ ̈́ ̘̠̈́̍̏̃̔̃́̎̎̍ ̨̐ ̅ ̘́̒ ̨ ̨̨̨̨̗̗̩̎́̌̈́ 
̟̝̏̓̑̉̍̔̓ ̈ ̘̠̎́̆̎̎ nil. 
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¶ thisContext ɀ ̗ ̆ ̨̐̒̆̃̅̏̈̍̎̎́ȟ ̠̋́ ̠̤̐̑̆̅̒̓́̃̌ ̙̃̆̑̉ ̎̔ ̒̓̆̋̔ ̨̃̉̋̌̉̋̃ ̨ ̤̎́̅́ 
̅̏̒̓̔̐ ̅̏ ̘̩̐̏̓̏̎̏ ̘̓̏̋̉ ̠̃̉̋̏̎́̎̎. ˑ ̠̌ ̨̨̝̙̂̌̏̒̓ ̨̨̐̑̏̄̑́̍̒̓̃ ̈ ̨̍̎̎́ 
thisContext ̈ ̘́̈̃̉́̊ ̎ ̆ ̨̗ ̋́̃́ȟ ́̌̆ ̩̩ ̤̒̔̓̓̃̏ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̠̅̌ ̒ ̓̃̏̑̆̎̎ ̠
̨̨̎̒̓̑̔̍̆̎̓̃ ̑̏̈̑̏̂̋̉, ̎ ́̐̑̉̋̌́̅ȟ ̘̎́̌́̄̏̅̇̔̃́ ́̓ ́ ̠̅̌ ̗̟̠̏̐̑́̃́̎̎ ̨̠̃̉̎̓̋̃ 
̨ ̨̨̗̩̑̆́̌̈́ ̨̖̃̅̋̌́̅̆̎̉ ̘̝̏̂̉̒̌̆̎. 

8.3. ˽͍͔ͦ͒ͦͣͤͤ͜͡Ύ ͜ ͙ͤ͊͒ͫ͊ͤͤ͡Ύ ͨ ͍͔ͦ͒ͦͣͤ͜͡Έ 

ˬ̋ ̍̉ ̃̇̆ ̐̉̒́̌̉ȟ ̔ 0ÈÁÒÏ ̤ ̓̑ ̉ ̓̉̐̉ ̨̝̐̏̃̅̏̍̌̆̎ ̈  ̘̃̉̈̎́̆̎̉̍ ̨̐̑̏̑̉̓̆̓̏̍Ȣ ˠ ̨̖̑̈̎̉ 
̨̓̉̐̃ ̨̝̐̏̃̅̏̍̌̆̎ ̨̐̑̏̑̉̓̆̓̉ ̈̑̏̂̌̆̎̏ ̨̑̈̎̉̍̉ȟ ̏̂̚ ̙̈̍̆̎̉̓̉ ̨̨̝̝̋̌̋̒̓ ̏̂̏̃ȭ̠̈̋̏-
̖̃̉ ̅̔̇̏̋Ȣ 

˟̔̓ ̎́̃̆̅̆̍̏ ̋̏̑̏̓̋̉̊ ̠̏̄̌̅ ̨̓̉̐̃ ̨̝̐̏̃̅̏̍̌̆̎ȟ ̨̒̐̏̒̏̂̃ ̩̖̝̎̏̄̏ ̠̎́̅̒̉̌́̎̎ ̓́ 
̠̃̉̋̏̎́̎̎Ȣ ˑ̝̆̓́̌̎̉̊ ̏̐̉̒ ̍̏̇̎́ ̈̎́̊̓̉ ̃ ̨̑̏̈̅̌ ̨ω Ⱥ˝̨̠̏̈̔̍̎̎ ̒̉̎̓́̋̒̉̒̔ ̨̐̏̃̅̏̍-
̝̌̆̎Ȼ. 

1. ˠ̨̎́̑̎ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̎̆ ̟̝̍́̓ ́ ̨̑̄̔̍̆̎̓̃Ȣ ˠ ̨̃̉̑́̈ Ⱥ1 factorialȻ ̏̂ȭ̤̋̓̏̃ ̨ 1 ̎ ́̅-
̟̝̒̉̌́̓ ̐ ̨̠̏̃̅̏̍̌̆̎̎ factorial. ˞ ̆̌̆̋̓̏̑̉ ̖̔̎́̑̎̉ ̨̝̐̏̃̅̏̍̌̆̎ ̟̝̠̒̋̌́̅́̓̒ ̈ 
̂̔̋̃ȟ ̗̉̑̕ȟ ̨̌̓̆̑̉ '_' ̨  ̘̟̝̠̐̏̉̎́̓̒ ̈ ̩̍́̌̏ ̂̔̋̃̉Ȣ 

2. ˎ̨̨̎́̑̎ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̈́̃̇̅̉ ̟̝̐̑̉̊̍́̓ ̏ ̅̉̎  ́̑ ̄̔̍̆̎̓Ȣ ˠ ̨̃̉̑́̈ Ⱥ1 + 2Ȼ ̏̂ȭ̤ -̋
̓̏ ̨̃ 1 ̎ ̟̝́̅̒̉̌́̓ ̐ ̨̠̏̃̅̏̍̌̆̎̎ + ̈  ́̑ ̄̔̍̆̎̓̏̍ 2. ˞ ̆̌̆̋̓̏̑̉ ̨̖̂̎́̑̎̉ ̨̐̏̃̅̏̍-
̝̌̆̎ ̟̝̠̒̋̌́̅́̓̒ ̈ ̨̤̩̏̅̎ ́̂̏ ̨̝̙̂̌̆ ̨̌̓̆̑ ̈ ̎́̂̏̑̔ Ⱥ + - / * ~ < > = @ % | & ? , ȻȢ 

3. ˗̨̟̘̌̏̃ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̟̝̐̑̉̊̍́̓ ̅ ̨̝̏̃̌̎ ̔̋ ̨̨̝̌̋̒ ̝̓ ́ ̨̑̄̔̍̆̎̓̃Ȣ ˠ ̨̃̉̑́̈ 
Ⱥ2 raisedTo: 6 modulo: 10Ȼ ̏̂ ǫ̤̃̄̋̓̏̃ 2 ̎ ̟̝́̅̒̉̌́̓ ̐ ̨̠̏̃̅̏̍̌̆̎̎ȟ ̠̋̆ ̤̝̠̒̋̌́̅́̓̒ 
̈ ̒̆̌̆̋̓̏̑́ raisedTo:modulo: ̨  ́̑ ̨̄̔̍̆̎̓̃ 6 ̓ ́ 10. ˞ ̆̌̆̋̓̏̑̉ ̟̘̖̋̌̏̃̉ ̨̐̏̃̅̏̍-
̝̌̆̎ ̟̝̠̒̋̌́̅́̓̒ ̈ ̏̅̎̏̄̏ ́̂̏ ̨̝̙̂̌̆ ̋ ̟̘̖̌̏̃̉ ̨̒̌̃ȟ ̋̏̇̎̆ ̈ ̠̖̋̉ ̤̝̠̒̋̌́̅́̓̒ ̈ 
̂̔̋̃ ̨  ̗ ̉̑̕, ̐ ̘̤̝̠̏̉̎́̓̒ ̈ ̍́ ̩̌̏ ̂ ̔̋̃ ̨̉  ̨̘̤̝̠̈́̋̎̔̓̒ ̟̅̃̏̋̑́̐̋̏Ȣ 

˽͙͔ͪͦͪͭͭ͜ ͍͔ͨͦ͒ͦͣͤ͜͡Έ 

ˠ̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̟̝̍́̓ ̎́̊̃̉ ̉̊̚ ̨̐̑̏̑̉̓̆̓ȟ ̨̅́̌ ̝̊̅̔̓ ̨̨̂̎́̑̎ȟ ́ ̔ ̋ ̟̘̌̏̃̉  ̖
̨̝̐̏̃̅̏̍̌̆̎ ̨̐̑̏̑̉̓̆̓ ̘̎́̊̎̉̇̉̊. ˦ ̏̂ ̨̈̍̎̉̓̉ ̠̐̏̑̅̏̋ ̘̠̏̂̉̒̌̆̎̎ ̨̃̉̑́̈̃ȟ 
̘̃̉̈̎́̆̎̉̊ ̨̐̑̏̑̉̓̆̓́̍̉ȟ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̨̋̑̔̄̌ ̅̔̇̋̉. 

˛̓̇ȟ̆ ̔ ̎́̃̆̅̆̎̏̍̔ ̘̎̉̇̆ ̨̐̑̉̋̌́̅ ̍̉ ̘̒̐̏́̓̋̔ ̤̎́̅̒̉̌́̍̏ ̨̠̐̏̃̅̏̍̌̆̎̎ factorial 
̏̂ǫ̤̃̄̋̓̏̃ 3ȟ ̏̚ ̤̅́ ̎́̍ 6Ȣ ˑ̨́̌ ̤̎́̅̒̉̌́̍̏ + 6 ̏ ̂ǫ̤̃̄̋̓̏̃ 1ȟ ̨̈̃̅̋̉ ̤̏̓̑̉̍̔̍̏ 7Ȣ ˴ ̨̙̎́̑̆̓ȟ 
̤̎́̅̒̉̌́̍̏ ̏̂ȭ̤̋̓̔ ς ̨̠̐̏̃̅̏̍̌̆̎̎ raisedTo: 7. 

2 raisedTo : 1 + 3 factorial  
>>> 128  

˜̨̠̏̃̅̏̍̌̆̎̎ ̏̅̎̏̄̏ ̓̉̐̔ ̟̝̍́̓ ̏̅̎́̋̏̃̉̊ ̨̐̑̏̑̉̓̆̓ȟ ̩̖ ̈́̃̇̅̉ ̟̝̃̉̋̏̎̔̓ ̈ ̨̌̃́ ̎́-
̐̑́̃̏. ˟ ̏̍̔ ̎ ́̃̆̅̆̎̉̊ ̘̎̉̇̆ ̃̉̑́̈ȟ ̏̚ ̨̝̍̒̓̉̓ ̅̃́ ̨̨̂̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̐̏̃̆̑̎̆ 9ȟ ́ 
̎̆ 7. 

1 + 2 * 3  
>>> 9  

ˑ̠̌ ̨̈̍̎̉ ̠̐̏̑̅̋̔ ̘̠̏̂̉̒̌̆̎̎ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̨̋̑̔̄̌ ̅̔̇̋̉ȡ 

1 + (2 * 3)  
>>> 7  
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8.4. ˽͍ͦͫ͒ͦͤͦͫͭ͜͜͡ ͭ͊ ͙͊ͫ͊͒͟͟ 

ˠ̨̒ ̃̉̑́̈̉ ̍̏̇̎́ ̏̂ȭ̤̅̎̔̃́̓̉ ̃ ̨̨̐̏̒̌̅̏̃̎̏̒̓ȟ ̨̟̟̘̃̅̏̋̑̆̍̌̉ ̩̖ ̟̋̑́̐̋̏Ȣ ˚̠́̅̒̉̌́̎̎ 
̨̝̐̏̃̅̏̍̌̆̎ ̓́̋̏̇ ̍̏̇̎́ ̏̂ȭ̤̅̎̔̃́̓̉ ̃ ̋́̒̋́̅ȟ ̙̈́̐̉̒́̃̉ ̩̖ ̘̆̑̆̈ ̋̑́̐̋̔ ̈ ̟̋̏̍̏Ȣ 
˗̏̇̆̎ ̃̉̑́̈ ̔ ̨̨̐̏̒̌̅̏̃̎̏̒̓ ̨̖̃̅̏̋̑̆̍̌̆̎̉ ̟̋̑́̐̋̏ ̨̃̉̑́̈̃ ̤̝̠̃̉̋̏̎̔̓̒ ̘̐̏̆̑̄̏̃̏ȟ 
̏̅̉̎ ̨̠̐̒̌ ̏̅̎̏̄̏ȟ ̠̋ ̏̋̑̆̍́ ̨̨̗̠̎̒̓̑̔̋. 

Transcript  cr .  
Transcript show: 'H ello world ' .  
Transcript cr.  

˟̔̓ ̙̐̆̑́ ̨̨̗̠̎̒̓̑̔̋ ̤̎́̅̒̉̌́ ̨̠̐̏̃̅̏̍̌̆̎̎ cr ̏ ̂ȭ̤̋̓̔ Transcript, ̅ ̑̔̄́ ̤̎́̅̒̉̌́ ̅̏ 
Transcript ̐ ̨̠̏̃̅̏̍̌̆̎̎ show: 'Hello world', ̨  ̏̒ ̠̓́̎̎ ̈̎̏̃̔ ̤̎́̅̒̉̌́ cr. 

˗̏̌̉ ̨̨̝̐̏̒̌̅̏̃̎̒̓ ̨̐̏̃̅̏̍̌̆̎ ̝̎ ̟̝́̅̒̉̌́̓ ̓ ̏̍̔ ̒́̍̏̍̔ ̏ ̘̓̑̉̍̔̃́̔ȟ ̓̏ ̗̆ ̌̆ ̙̄̆ 
̃̉̑́̈̉̓̉ ̋ ́̒̋́̅̏  ̍̐ ̨̏̃̅̏̍̌̆̎.̝ ̨ ̘̓̑̉̍̔̃́ ́̈ ̘̟̝́̈̎́́̓ ̏ ̅̉̎ ̑́̈ȟ ́ ̨̨̝̐̏̒̌̅̏̃̎̒̓ 
̨̝̐̏̃̅̏̍̌̆̎ ̟̝̈́̐̉̒̔̓ ̘̆̑̆̈ ̋ ̑́̐̋ ̔̈  ̟̋̏̍̏ȟ ̠̋ ̔ ̨̐̑̉̋̌́̅ ̘̎̉̇̆Ȣ 

Transcript  
   cr;  
   show: 'H ello world ' ;  
   cr  

ˣ̆̊ ̋́̒̋́̅ ̤̃̉̋̏̎̔ ̓́̋̔ ̒́̍̔ ̑ ̏̂̏̓̔ȟ ̠̋ ̨ ̨̨̝̐̏̒̌̅̏̃̎̒̓ ̔ ̝̐̏̐̆̑̆̅̎̏̍̔ ̨̐̑̉̋̌́̅Ȣ 

8.5. ˿͙͙ͤͭ͊ͫͫ͟ ͔ͣͭͦ͒ͯ 

˙̉ ̃̇̆ ̤̈̎́̍̏ȟ ̏̚ ̃̉̑́̈̉ ̍̏̇̎́ ̃̉̋̏̎̔̃́̓̉ ̝̂̔̅-̅̆ ̔ Pharo (̎́̐̑̉̋̌́̅ȟ ̔ ˜̨̨̘̗̒̏̎̉ȟ 
˝̘̏̂̏̏̍̔ ̨̨̃̋̎ȟ ˛̨̠̘̄̌̅́ ̨̋̌́̒̃ȟ ˚̨̘́̌́̄̏̅̇̔̃́). ̇ ̆̓̏̅̉ ̇  ̈ ́̈̃̉ ̘́̊ ̘̟̝̃̉̈̎́́̓ ̃  
˛̨̠̘̄̌̅́ ̋ ̨̌́̒̃ȟ ́̂̏  ̃̊ ̨̘́̌́̄̏̅̇̔̃́Ȣ ˙̆̓̏̅̉ ̓́̋̏̇ ̍̏̇̎́ ̈́̃́̎̓́̇̔̃́̓̉ ̈  ̨́̊̌̃̕ȟ ́̌̆ 
̗  ̆̎ ̆ ̙̐̏̉̑̆̎̉̊ ̨̒̐̏̒̂ ̠̐̑̏̄̑́̍̔̃́̎̎ ̔ Pharo. 

˝̏̈̑̏̂̋́ ̐̑̏̄̑́̍̉ ̐ ̠̤̏̌̄́ ̔ ̨̘̃̉̈̎́̆̎̎ ̨̋̌́̒̃ ̨ ̨̍̆̓̏̅̃ȡ ̐̏ ̏̅̎̏̍̔ ̍̆̓̏̅̔ ̈́ ̑́̈Ȣ 
˙̆̓̏̅ ̘̟̝̃̉̈̎́́̓ ̔ ̖̍̆̇́ ̐̆̃̎̏̄̏ ̋̌́̒̔Ȣ ̊ ̏̃̉̊ ̋̌́̒ ̟̟̒̓̃̏̑̓ ̝ ̎́ ̠̅̒̉̌́̎̎̍ ̨̐̏̃-
̠̅̏̍̌̆̎̎ ̠̎́̃̎̏̍̔ ̋ ̨̌́̒̏̃ ̈ ̖̠̐̑̏́̎̎̍ ̔̓̃̏̑̉̓̉ ̨̐̅̋̌́̒ȟ ̓̏̍̔ ̘̠̃̉̈̎́̆̎̎ ̨̋̌́̒̃ ̎̆ 
̤̐̏̓̑̆̂̔ ̨̗̝̒̐̆́̌̎̏̄̏ ̒̉̎̓́̋̒̉̒.̔ 

˚̉ ̘̇̆ ̎́ ̃̆̅̆̎ ̏̍ ̆̓̏̅ lineCount, ̃ ̘̉̈̎́̆̎̉̊ ̔  ̨̋̌́̒ String. ̝ ́ ̨̟̅̏̍̏̃̌̆̎̒̓ ̠̅̌ ̨̅̆̎-
̨̨̗̩̓̉̋́̕ ̍ ̆̓̏̅̔ ̍̉ ̤̃̉̋̏̑̉̒̓̏̃̔̍̏ ̈́̐̉̒ ˴̍ȭ̠˗̌́̒̔ >> ̨ ̍ȭ̠˙̆̓̏̅̔ȟ ̏̓̇̆ȟ ̔ ̨̐̑̉̋̌́̅ 
̝̊̅̆̓ ̠̒ ̐ ̑̏ ̍̆̓̏̅ String >> lineCountȢ ˚̤́̄́̅́̍̏ȟ ̏̚ ̈́̐̉̒ ClassName >> methodName ̎ ̆ 
̤ ̘̟́̒̓̉̎̏ ̒̉̎̓́̋̒̉̒̔ Pharoȟ ́ ̙̌̉̆ ̨̟̅̏̍̏̃̌̆̎̒̓ȟ ̠̋̔ ̤̃̉̋̏̑̉̒̓̏̃̔̍̏ ̃ ̨̋̎̉̈ ̠̅̌ 
̨̈̑̏̈̔̍̌̏̄̏ ̠̃̋́̈́̎̎ ̎́ ̍̆̓̏̅ ̈ ̘̠̈́̈̎́̆̎̎̍ ̋̌́̒̔ȟ ̃ ̠̋̏̍̔ ̨̃̎ ̘̃̉̈̎́̆̎̉̊. 

String >> lineCount  
"Answer the number of lines represented by the receiver, where  
  every cr adds  one line."  
 
| cr count |  
cr := Character cr.  
count := 1 min: self size.  
self do:  [:c | c == cr ifTrue: [count := count + 1]].  
^ count  
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˞̘̉̎̓́̋̒̉̎̏ ̍̆̓̏̅ ̤̝̠̒̋̌́̅́̓̒ ̈ȡ 

1) ̈́̄̏̌̏̃̋́ ̍̆̓̏̅̔ȟ ̏̚ ̖̟̤̏̏̐̌ ̨ ȭ̠̍  ɉ̓̔̓ lineCountɊ ̨ ́̑̄̔̍̆̎̓̉ (̤̎̆̍́ ̃  ̗̝̏ ̍̔ 
̨̐̑̉̋̌́̅ɊȠ 

2) ̨̋̏̍̆̎̓́̑̃ȟ ̨̠̋ ̍ ̏̇̎ ́̑ ̙̏̈̓́̏̃̔̃́̓̉ ̃ ̝̂̔̅-̨̠̋̊ ̨̘́̒̓̉̎ ̋̏̅̔ȟ ́̌̆ ̈́ ̅̏̍̏̃̌̆-
̨̟̎̒̓ ̋ ̏̍̆̎̓́̑ ̈ ̠̠̐̏̒̎̆̎̎̍̉ȟ ̏̚ ̝̑̏̂̉̓ ̍̆̓̏̅, ̈ ̟̝́̐̉̒̔̓ ̐ ̨̠̒̌ ̈́̄̏̌̏̃̋́Ƞ 

3) ̘̠̃̉̈̎́̆̎̎ ̝̖̌̏̋́̌̎̉ ̨̖̈̍̎̎̉ ɉ̓̔̓ cr ̨  count); 

4) ̨̝̩̅̏̃̌̎̏ ̨̨̝̋̌̋̏̒̓ ̓ ̝̃̆̑̅̇̆̎ ́̂̏ ̨ ̨̗̎̒̓̑̔̋̊ȟ ̑ ̨̏̈̅̌̆̎̉ ̖̋ ̑́̐̋́̍̉ ɉ̔ ̗̝̏̍̔ 
̨̐̑̉̋̌́̅ ̩̖ ɀ ̘ ̏̓̉̑̉Ɋ. 

ˏ̠̉̋̏̎́̎̎ ̝̂̔̅-̠̩̋̏ ̨̨̗̩̎̒̓̑̔̋ȟ ̐̆̑̆̅ ̠̟̋̏ ̩̝̒̓̏̓ ̨̌̓̆̑́ ^ ɉȺ̙̘́̐̏̋́Ȼȟ ́̂̏ ̨̘̒̓̑̌̏̋́ 
̅̏̄̏̑̉ȟ ̠̋̔ ̎́ ̨̨̝̙̂̌̏̒̓ ̨̋̌́̃́̓̔̑ ̍̏̇̎́ ̎́̂̑́̓̉ ̨̨̗̤̟̋̏̍̂̎́ [Shift + 6]Ɋ ̐̑̉̈̃̆̅̆ ̅̏ 
̖̃̉̏̅̔ ̈ ̍̆̓̏̅̔ ̨ ̠̐̏̃̆̑̎̆̎̎ ̠̋ ̝̑̆̈̔̌̓́̓ ̘̠̈̎́̆̎̎ ̃̉̑́̈̔ȟ ̈́̐̉̒́̎̏̄̏ ̨̠̐̒̌ ^. ˏ ̉̋̏-
̠̎́̎̎ ̍̆̓̏̅̔ ̍̏̇̆ ̙̠̈́̃̆̑̉̓̉̒ ̨ ̂̆̈ ̠̩̃̎̏ ̨̨̗̩̎̒̓̑̔̋ ̠̐̏̃̆̑̎̆̎̎ ̝̑̆̈̔̌̓́̓̔ ̐̑̏̒̓̏ȟ 
̋̏̌̉ ̂̔̅̆ ̃̉̋̏̎́̎̏ ̊̏̄̏ ̟̏̒̓́̎̎ ̨̨̗̟̎̒̓̑̔̋Ȣ ˠ ̗̝̏̍̔ ̃̉̐́̅̋̔ ̍̆̓̏̅ ̐̏̃̆̑̎̆ ̏̂ȭ̤̋̓ 
self. 

˴̍̆̎́ ̨́̑̄̔̍̆̎̓̃ ̨  ̝̌̏̋́̌̎̉  ̖̈ ̨̍̎̎̉  ̖̓ ̑̆̂́ ̈ ́̃̇̅̉ ̑̏̈̐̏ ̘̉̎́̓̉ ̈ ̩̍́̌̏ ̨̌̓̆̑̉Ȣ ˴̍̆̎́ȟ 
̏̚ ̘̟̝̠̐̏̉̎́̓̒ ̈ ̩̃̆̌̉̋̏ ̨̌̓̆̑̉ȟ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̠̅̌ ̝̖̄̌̏̂́̌̎̉ ̨̖̈̍̎̎̉Ȣ ˴̍̆̎́ 
̨̋̌́̒̃ȟ ̠̋ ̎́ ̐̑̉̋̌́̅, Characterȟ ̤ ̘̈̃̉́̊̎̉̍̉ ̝̄̌̏̂́̌̎̉̍̉ ̨̈̍̎̎̉̍̉, ̚  ̏̐ ̟̝̠̏̒̉̌́̓̒ 
̎́ ̏̂ȭ̤̋̓ȟ ̠̋̉̊ ̠̤̐̑̆̅̒̓́̃̌ ̋̌́̒Ȣ 

8.6. ˿͙͙ͤͭ͊ͫͫ͟ ͋ͦ͟͡ ͊

ˎ̌̏̋̉ ɉ̨̘̌̆̋̒̉̎ ̠̈́̍̉̋́̎̎Ɋ ̎ ̟̝́̅́̓ ̍ ̨̖̆́̎̈̍ ̨̃̅̋̌́̅̆̎̏̄ ̏̃ ̠̉̋̏̎́̎̎ ̨ ̨̗̎̒̓̑̔̋̊. 
˚̨́̒̐̑́̃̅ ̂̌̏̋ ̤  ́ ̨̎̏̎̍̎̏  ̟̕ ̨̗̤̔̎̋ ȟ̟ ̘̟̃̉̈̎́̆̎̏ ̔  ̐̆̃̎̏̍̔ ̋ ̏̎̓̆̋̒̓.̨ ˦ ̏̂ ̃̉̋̏̎́̓̉ 
̂̌ ̏̋ȟ ̊̏̍̔ ̟̝̎́̅̒̉̌́̓ ̐ ̨̠̏̃̅̏̍̌̆̎̎ valueȢ ˝̝̆̈̔̌̓́̓̏̍ ̏ ̘̠̂̉̒̌̆̎̎ ̂̌̏̋ ́̈ ̘́̈̃̉́̊ ̤ 
̘̠̈̎́̆̎̎ ̝̏̒̓́̎̎̏̄̏ ̃̉̑́̈̔ ̃ ̊̏̄̏ ̨̨̓̌ȟ ̠̋̏̚ ̨̝̓̌̋̉ ̎̆̍́ ̤̏ ̐̆̑́̓̏̑́ ̠ ̃̎̏̄̏ ̐̏̃̆̑-
̠̎̆̎̎ ̝̑̆̈̔̌̓́̓̔ ɉ^). ˬ ̋̏̚ ̇ ̤ȟ ̓̏ ̂̌̏̋ ̐̏̃̆̑̎̆ ̘̠̈̎́̆̎̎ ̃̉̑́̈̔ȟ ̘̈́̈̎́̆̎̏̄̏ ̨̠̐̒̌ 
̏̐̆̑́̓̏̑́ ̠̐̏̃̆̑̎̆̎̎Ȣ 

[  1 + 2  . 44  ] value  
>>> 44 

 

[ 3 = 3 ifTrue : [ ^ 33 ]. 44 ] value  
>>> 33  

ˎ̌̏̋̉ ̝̍̏̇̔̓ ̍́̓̉ ̐́̑́̍̆̓̑̉Ȣ ˛̙̠̄̏̌̏̆̎̎ ̋̏̇̎̏̄̏ ̈ ̖̎̉ ̑ ̏̈̐̏ ̘̤̉̎́̓ ̝̠̒ ̈ ̅̃̏̋̑́̐-
̋ .̉ ̨ ̙̠̄̏̌̏̆̎̎ ̨̐́̑́̍̆̓̑̃ ̃ ̨̟̟̅̏̋̑̆̍̌̓ ̝̃ ̨̅ ̨̓̌ ́̂ ̌̏̋́ ̃ ̝̆̑̓̉̋́̌̎̏  ̟̑ ̉̒̋̏ .̟ ˦ ̏ ̂
̃̉̋̏̎́̓  ̉̂ ̌̏̋ ̈ ̏̅̎̉̍ ̐́̑́̍̆̓̑̏̍ȟ ̨̐̏̓̑̂̎̏ ̨̎́̅̒̌́̓̉ ̊̏̍̔ ̐ ̨̠̏̃̅̏̍̌̆̎̎ value: ̈  
̏̅̎̉̍ ́̑̄̔̍̆̎̓̏̍Ȣ ˬ̋̏̚ ̂̌̏̋ ̍ ̤́ ̅̃́ ̐ ́̑́̍̆̓̑̉ȟ ̓̏ ̊ ̏̍̔ ̟̝̎́̅̒̉̌́̓ ̨̠̐̏̃̅̏̍̌̆̎̎ 
value:value: ̈  ̅̃̏̍́ ́̑̄̔̍̆̎̓́̍̉ȟ ̨  ̓́̋ ́̌̅ ̨ ́ ̇ ̅̏  ̘̏ ̝̖̓̉̑̏ ́ ̨̑̄̔̍̆̎̓̃Ȣ 

[  : x | 1 + x] value: 2  
>>> 3 

 

[  : x: : y | x *  y] value: 1 1 value: 4 
>>> 44 
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ˬ̋̏̚ ̙̃́ ̂̌̏̋ ̍ ̤́ ̂ ̨̝̙̌ ̆̎ ̨̇ ̘̏̓̉̑ ̉̐ ́̑́̍̆̓̑̉ȟ ̓̏ ̠̅̌ ̊̏̄̏ ̘̠̏̂̉̒̌̆̎̎ ̓ ̑̆̂́ 
̃̉̋̏̑̉̒̓́̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎ valueWithArguments: ̓ ́ ̐̆̑̆̅́̓̉ ̊̏̍̔ ̏̅̉̎ ̍ ́̒̉̃ȟ ̠̋̉̊ 
̨̝̍̒̓̉̓ ̨̃̒ ̐ ̨̨̏̓̑̂̎ ́̑̄̔̍̆̎̓̉Ȣ 

[ :a :b :c :d :e | a + b + c + d + e ]  
   valueWithArguments: #[ 1 2 3 4 5 ]  
>>> 15 

˟́̋ ̍̏̇̎́ ̑̏̂̉̓̉ȟ ̐̑̏̓̆ ̨̠̝̎́̃̎̒̓ ̂̌̏̋ ́̈  ̟̃̆̌̉̋̏ ̨̨̝̟̋̌̋̒̓ ̨̐́̑́̍̆̓̑̃ ̤ ̟̏̈̎́̋̏ 
̝̩̎̆̐̑́̃̉̌̎̏ ̨̖́̑̓̆̋̓̔̑̉. 

ˏ̨̒̆̑̆̅̉̎ ̂̌̏̋́ ̍ ̏̇̎́ ̙̏̄̏̌̏̔̃́̓̉ ̨̝̌̏̋́̌̎ ̨̨̈̍̎̎ ̓ ́̋ ̒́̍̏ȟ ̠̋ ̃ ̨̍̆̓̏̅, ̏ ̠̟̘̂̑́̍̌̉ 
̩̖ ̃ ̝̆̑̓̉̋́̌̎̉̍̉ ̑̉̒̋́̍̉. ̨ ̙̠̄̏̌̏̆̎̎ ̝̖̌̏̋́̌̎̉ ̨̖̈̍̎̎̉ ̑̏ ̙̟̝̈̓́̏̃̔̓ ̐ ̨̠̒̌ ̐́̑́-
̨̍̆̓̑̃ ̂ ̌̏̋́ ̨  ̑̉̒̋̉-̨̟̘̑̏̈̅̌̃́́ ̐̆̑̆̅ ̨̓̌̏̍ ̂̌̏̋.́ ɣ  ̨̐̑̉̋̌́̅ ̘̎̉̇̆  ̖̓ ́ ̔ ̤  ̐́̑́̍̆̓-
̑́̍̉ȟ ́ z ɀ ̌ ̝̟̏̋́̌̎̏ ̨̟̈̍̎̎̏Ȣ 

[  :x  :y |  
  | z |  
  z: = x + y.  
  z] value: 1 value: 2  
>>> 3 

ˎ̌̏̋̉ ̤ ̘̌̆̋̒̉̎̉̍̉ ̠̈́̍̉̋́̎̎̍̉ȟ ̓̏̍̔ ̝̍̏̇̔̓ ̠̐̏̒̉̌́̓̉̒ ̎́ ̨̨̈̍̎̎ ̨̈ ̒̃̏̄̏ ̏̓̏-
̘̠̆̎̎Ȣ ˠ ̎́̒̓̔̐̎̏̍̔ ̨̐̑̉̋̌́̅ ̂̌̏̋ ̤̝̠̐̏̒̉̌́̓̒ ̎́ ̨̈̍̎̎̔ x, ̑ ̙̏̈̓́̏̃́̎̔ ̐̏̈́ ̎̉̍  ̔
̨̍̆̓̏̅ȟ ̅̆ ̙̏̄̏̌̏̆̎̏ ̂̌̏̋. 

| x |  
x: = 1.  
[  :y | x + y  ] value: 2  
>>> 3 

ˎ̌̏̋̉ ̤  ̠̆̋̈̆̍̐̌̑́̍̉ ̋̌́̒̔ BlockClosureȢ ˣ̆ ̘̤̏̈̎́́ȟ ̏̚ ̃̏̎̉ ̤ ̏̂ȭ̤̋̓́̍̉ȟ ̓̏̍̔ ̩ ̖ 
̍̏̇̎ ́̐ ̟̑̉̒̃̏̃́̓̉ ̈ ̨̍̎̎̉̍ȟ ̩ ̖ ̍̏̇̎́ ̐ ̆̑̆̅́̃́̓̉ ̠ ̋ ́̑ ̄̔̍̆̎̓ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̠̋ ̨ ̂ ̝̔̅-
̠̋̉̊ ̨̙̎̉̊ ̏ ȭ̤̂ ̋̓Ȣ 

8.7. ˥͔͊ͯ͗ͤͤ͡Ύ ͜  ͨͦ ͍͔ͭͦͪͤͤΎ 

Pharo ̎ ̆ ̤̐̏̓̑̆̂̔ ̒ ̨̗̝̐̆́̌̎̏̄̏ ̒ ̉̎̓́̋̒̉̒ ̔̅ ̠̌ ̒̓̑̔̋̓̔̑ ̠̋̆̑̔̃́̎̎. ˵ ̖ ̍̏̇̎́ ̃̉̑́̈̉̓̉ 
̘̆̑̆̈ ̠̎́̅̒̉̌́̎̎ ̐ ̨̝̏̃̅̏̍̌̆̎ ̨̘̌̏̄̎̉̍ ̘̠̈̎́̆̎̎̍ȟ ̘̉̒̌́̍ , ̘  ̉̋ ̨̗̠̏̌̆̋̍ ̈  ́̑ ̄̔̍̆̎̓́-
̍̉ ̂̌ ̏̋́̍̉. ̠ ̨̑̍ ̓̏̄̏ȟ ̨̐̑̏̄̑́̍̒̓̉ ̔ 0ÈÁÒÏ ̓́̋̏̇ ̝̍̏̇̔̓ ̘̃̉̈̎́́̓̉ ̩̒̃̏ ̨̃̌́̒̎ 
̠̄́̌̔̇̆̎̎, ̨ ̨̨̗̓̆̑́̊̎ ̓́ ̨̘́̑̉̍̆̓̉̎̕ ̗ ̉̋̌̉ ̈ ́ ̟̅̏̐̏̍̏̄̏ ̑ ̙̠̏̈̉̑̆̎̎ ̍̏̇̌̉̃̏̒̓̆̊ 
̖̂́̈̏̃̉ ̏ ̂ǫ̤̃̄̋̓ ̃ɉ̂̔̌̆̃̉  ̖̈ ̘̎́̆̎ȟ̝ ̨̗̌̉  ̖̘ ̉̒̆̌ȟ ̨̗̋̏̌̆̋ ̊́ ̂̏ ̨̂̌̏̋)̃. ˑ ̨́̌ ̏ ̐̉̒́̎̏ 
̘́̒̓̏ ̨̃̇̉̃́̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ́̌̆ ̗ ̆ ̅́̌̆̋̏ ̎̆ ̐̏̃̎̉  ̊̐ ̨̆̑̆̌̋. 

˨͔Ύ͟͜ ͎͔͊ͯ͗ͤͤ͡Ύ 

ː̠́̌̔̇̆̎̎ ̟̝̃̉̑́̇́̓ ̈́ ̟̅̏̐̏̍̏̄̏ ̎ ̠́̅̒̉̌́̎̎ ̏ ̅̎̏̄̏ ̈ ̐ ̨̏̃̅̏̍̌̆̎ ̝ifTrue:, ifFalse: 
́̂̏ ifTrue:ifFalse: ̘ ̉ ifFalse:ifTrue: ̑ ̨̝̆̈̔̌̓́̓̏̃ ̘̠̏̂̉̒̌̆̎̎ ̌ ̨̘̏̄̎̏̄̏ ̃ ̉̑́̈̔Ȣ ˑ̏ ̋̌́̅-
̨̎ ̙̆ ̐ ̑̏ ̐̏̂̔̅̏̃̔ ̨̘̖̌̏̄̎̉ ̨̃̉̑́̈̃ ̨ ̨̨̘̌̏̄̎ ̘̃̆̌̉̉̎̉ ̎́̐̉̒́̎̏ ̃ ̨̨̑̏̈̅̌ ρσ Ⱥˎ̨́̈̏̃ 
̋̌́̒̉Ȼ. 

(17 * 13  > 220)  
  ifTrue: [  'bigger'  ]  
  ifFalse: [  'smaller'  ]  
>>> 'bigger'  
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˨͔Ύ͟͜ ͼ͙͙͟͡ 

˜̠̏̃̓̏̑̆̎̎ ̟̝̃̉̑́̇́̓ ̘̆̑̆̈ ̠̎́̅̒̉̌́̎̎ ̐ ̨̝̏̃̅̏̍̌̆̎ ̂̌̏̋́̍ȟ ̨̗̌̉̍ ̘ ̉̒̌́̍ ́ ̂̏ 
̨̗̠̋̏̌̆̋̍Ȣ ˜̨̅ ̘́̒ ̠̃̉̋̏̎́̎̎ ̨̨̗̓̆̑́̊̎̏̄̏ ̗̉̋̌̔ ̔̍̏̃̔ ̙̠̈́̃̆̑̆̎̎ ̐ ̨̏̓̑̂̎̏ ̘̟̏̂̉̒̌-
̃́̓̉ ̎́ ̋̏̇̎̏̍̔ ̋ ̨̗̑̏ȟ ̓̏̍̔ ̩̩ ̓̑̆̂  ́̈ ̏̂̑́̇́̓̉ ̂̌̏̋̏̍ȟ ́  ̎̆ ̨̘̌̏̄̎̉̍ ̃̉̑́̈̏̍Ȣ ˚̘̉̇̆ 
̎́̃̆̅̆̎̏ ̐ ̑̉̋̌́̅ ̓ ̉̐̏̃̏̄̏ ̗ ̉̋̌̔Ȣ 

n: = 1.  
[  n < 1000 ] whileTrue: [  n: = n * 2  ].  
n 
>>> 1024 

whileFalse: ̅ ̤́ ̈̍̏̄̔ ̃̉̋̏̑̉̒̓́̓̉ ̐̑̏̓̉̌̆̇̎̔ ̔̍̏̃̔: 

n: = 1.  
[  n >= 1000 ] whileFalse: [  n: = n * 2  ].  
n 
>>> 1024 

timesRepeat: ̎ ̤́̅́ ̐̑̏̒̓̉̊ ̨̒̐̏̒̂ ̐ ̏̃̓̏̑̉̓̉ ̨̓̌̏ ̗̉̋̌̔ ̐̆̃̎̔ ̋ ̨̨̝̝̌̋̒̓ ̨̑́̈̃Ȣ 

n: = 1.  
10 timesRepeat: [  n: = n * 2  ].  
n  
>>> 1024 

˙̉ ̓́̋̏̇ ̍̏̇̆̍̏ ̎ ̨́̅̒̌́̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎ to:do: ̂ ̝̔̅-̠̋̏̍̔ ̘̉̒̌̔Ȣ ˟́̋ ̔̓̃̏̑̉̍̏ 
̘́̑̉̍̆̓̉̎̉̊̕ ̗̉̋̌ ̈ ̨̘̝̌̉̌̎̉̋̏̍, ̐ ̘̏́̓̋̏̃̉  ̍̈ ̘̠̎́̆̎̎ ̠̍ ̋̏̄̏ ̂ ̔̅̆ ̏ ̘̅̆̑̇̔̃́ȟ 
̨̗̋̎̆̃̉  ̍̈ ̘̠̎́̆̎̎ ̍ɀ ̐ ̙̆̑̉̊ ́̑̄̔̍̆̎̓ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ́ ̓ ̨̌̏ ̗̍ ̉̋̌̔ ɀ ̅ ̑̔̄̉̊ 
́̑̄̔̍̆̎̓ȟ ̂̌̏̋ ̈ ̐́̑́̍̆̓̑̏̍. ̆ ̨̘̝̉̌̎̉̋ ̗̉̋̌̔ ̨̟̝̠̈̍̎̃́̓̉̍̆̓̒ ̈ ̋̑̏̋̏̍ ρ ̨ 
̝̠̎́̅̒̉̌́̓̉̍̆̓̒ ̨̂̌̏̋̏̃ ̠̋ ́̑̄̔̍̆̎̓ ̎́ ̨̋̏̇̎̊ ̨̨̗̩̓̆̑́ ̗̉̋̌̔Ȣ ˦ ̏̂ ̈́̅́̓̉ ̨̝̅̏̃̌̎̉̊ 
̋̑̏̋ ̨̈̍̎̉ ̐́̑́̍̆̓̑́ ̗̉̋̌̔ȟ ̃̉̋̏̑̉̒̓́̊̓̆ ̨̠̐̏̃̅̏̍̌̆̎̎ to:by:do:. 

result : = String  new.  
1 to: 10 do: [  :n | result: = result, n printString, '  '].  
result   
>>> '1 2 3 4 5 6 7 8 9 10  '  

˱͔͙ͭͪ͊ͭͦͪ ͍͙΅͙ͻ ͨͦͪΎ͍͒͟͜ 

ˑ̏ ̨̗̋̏̌̆̋ ̊̎ ̝́̌̆̇̉̓ ̃ ̆̌̉̋ ́̋ ̨̨̝̌̋̒ ̝̓ ̋ ̨̌́̒̃ȟ ̂́̄́̓̏ ̈ ̠̖̋̉ ̨̟̝̐̅̓̑̉̍̔̓ ̏ ̅̎́̋̏̃̉̊ 
̐̑̏̓̏̋̏̌Ȣ ˚̨̙́̊̃́̇̌̉̃̉̍̉ ̐ ̨̠̏̃̅̏̍̌̆̎̎̍̉ ̅ ̠̌ ̠̐̆̑̆̂̉̑́̎̎ ̨̃̍̒̓̔ ̨̗̩̋̏̌̆̋ ̤ do:, 
collect:, select:, reject:, detect: ̨  inject:into:Ȣ ˣ̨ ̨̠̐̏̃̅̏̍̌̆̎̎ ̟̎́̅́ ̝̓ ̨̓̆̑́̓̏̑̉9ȟ ̨̠̋ ̅̏̐̏-
̟̝̍́̄́̓ ̐ ̉̒́̓̉ ̅̔̇̆ ̒ ̓̉̒̌̉̊ ̨ ̃̉̑́̈̎̉̊ ̋ ̏̅Ȣ 

Interval ɀ ̋ ̨̗̠̏̌̆̋ȟ ̠̋́ ̤̅́ ̈ ̍̏̄̔ ̐ ̆̑̆̂̉̑́̓̉ ̐ ̨̨̝̏̒̌̅̏̃̎̒̓ ̘̉̒̆̌ ̨̃̅ ̘̐̏́̓̋̏̃̏̄̏ ̅̏ 
̨̗̋̎̆̃̏̄̏Ȣ 1 to: 10 ̑ ̨̤̆́̌̈̔ ̨̎̓̆̑̃́̌ ̨̃̅ ρ ̅̏ ρπȢ ˛̨̝̒̋̌̋̉ ̨̎̓̆̑̃́̌ ̤ ̨̗̤̟̋̏̌̆̋, ̓  ̏̊ ̏̍̔ 
̍̏̇̎́ ̐̏̒̌́̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎ do:. ̟ ̏̄̏ ́ ̑̄̔̍̆̎̓̏̍ ̤  ̂ ̌̏̋ ̈  ̐́̑́̍̆̓̑̏̍, ̂ ̌̏̋ ̂ ̔̅̆ 
̃̉̋̏̎́̎̏ ̈  ̋ ̏̇̎̉̍ ̆ ̌̆̍̆̎̓̏  ̍̋ ̨̗̩̏̌̆̋Ȣ 

result: = String new.  
(1 to:  10) do: [  :n | result  := result, n printString, '  '].  

 
9 ˴ ̓̆̑́̓̏̑̏̍ ̔  Pharo ̎ ̟̝́̈̉̃́̓ ̍̆̓̏̅ ̐ ̠̆̑̆̂̉̑́̎̎ ̨̆̌̆̍̆̎̓̃ ̨̗̩̋̏̌̆̋ȟ ̎́ ̨̨̃̅̍̎̔ȟ ̎́̐̑̉̋̌́̅ȟ ̨̃̅ ˞ϹϹȟ 
̅̆ ̨̓̆̑́̓̏̑̏̍ ̤ ̏̂ȭ̤̋̓ ɉ̐̑̉̍. ɀ ˬ ̙̑̏̋̏ ˞Ȣ). 
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result  
>>> '1 2 3 4 5 6 7 8 9 10  '  

collect: ̒ ̟̤̓̃̏̑ ̎̏̃̔ ̨̗̟̋̏̌̆̋ ̓́̋̏̄̏ ̇ ̨̑̏̈̍̑̔ ̨  ̓̉̐̔, ̚ ̏ ̊ ̘̏̓̑̉̍̔̃́Ȣ ˵̩ ̨̃̍̒̓ ̏̑̍̔̕-
̟̓ ̝ ̝̑̆̈̔̌̓́̓̉ ̠̈́̒̓̏̒̔̃́̎̎ ̂̌̏̋,́ ́ ̑̄̔̍̆̎̓̔ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̅ ̏ ̋̏ ̇̎̏̄ ̏ ̆ ̌̆̍̆̎̓́ 
̘̏̓̑̉̍̔̃́́. ˏ ̉ ̍̏̇̆̓̆ ̓̑́̋̓̔̃́̓̉ collect: ̠ ̋ Map ̔  ̍̏ ̨̅̆̌ ̐ ̠̑̏̄̑́̍̔̃́̎̎ MapReduce. 

(1 to: 10) coll ect: [: each | each * each]  
>>> #(1 4 9 16 25 36 49 64 81 100)  

select: ̨  reject: ̒ ̟̟̓̃̏̑̓ ̝̎ ̏̃̔ ̨̗̟̋̏̌̆̋ȟ ̏̚ ̖̟̤̏̏̐̌ ̐ ̨̅̍̎̏̇̉̎̔ ̨̆̌̆̍̆̎̓̃ ̨ ̩̓̆̑̏̃́̎̏ 
̨̗̩̋̏̌̆̋ȟ ̨̠̋ȟ ̨̨̃̅̐̏̃̅̎̏ȟ ̈ ̝̠̟̝́̅̏̃̏̌̎̓, ̘ ̉ ̨̎ ̔ ̍̏̃̔ȟ ̈́̅́̎̔ ̨̘̌̏̄̎̉̍ ̃̉̑́̈̏̍ ̔ ̂ ̨̗̌̏ ȟ 
̨́̑̄̔̍̆̎̓ ̨̠̐̏̃̅̏̍̌̆̎̎. 

detect: ̐ ̤̏̃̆̑̓́ ̙̐̆̑̉̊ ̆̌̆̍̆̎̓ ̋ ̨̗̩̏̌̆̋ȟ ̠̋̉̊ ̝̠̤̈́̅̏̃̏̌̎ ̔̍̏̃̔Ȣ 

ˏ́̑̓̏ ̎́̄́̅́̓̉ȟ ̏̚ ̠̑̅̏̋  ̓́̋ ̏̇ ̤ ̨̗̤̋̏̌̆̋  ̟(̨̌̓̆̑Ɋȟ ̓̏̍̔ ̊̏̄̏ ̍̏̇̎́ ̨̓̆̑̔̃́̓̉ ̐̏ 
̨̖̌̓̆̑́. 

' hello there' select: [  :char | cha r isVowel  ]  
>>> 'eoee'  

 

' hello there' reject: [  :char | char isVowel  ]  
>>> 'hll thr'  

 

' hello there' detect: [  :char | char isVowel  ]  
>>> $e 

˚̨̙́̑̆̓ȟ ̃̉ ̤̍́̓̆ ̈ ̎́̓̉ȟ ̏̚ ̨̗̩̋̏̌̆̋ ̓́̋̏̇ ̨̟̝̐̅̓̑̉̍̔̓ ̨̗̝̔̎̋̏̎́̌̎̉̕  ̊̏ ̐̆̑́̓̏̑ 
̈̄̏̑̓̋  ̉̍ ̆̓̏̅̏  ̍inject:into:Ȣ ˏ̉ ̓́̋̏̇ ̍̏̇̆̓̆ ̓̑́̋̓̔̃́̓̉ ̊̏̄̏ ̠ ̋ Reduce ̔  ̨̍̏̅̆̌ 
̠̐̑̏̄̑́̍̔̃́̎̎ -ÁÐ2ÅÄÕÃÅȢ ˙̆̓̏̅ ̅ ̤́ ̈̍̏̄̔ ̘̎́̋̏̐̉̔̃́̓̉ ̑ ̝̆̈̔̌̓́̓ ̈́ ̟̅̏̐̏̍̏̄̏ 
̃̉̑́̈̔ȟ ̠̋̉̊ ̘̤̐̏̉̎́ ̏ ̘̠̂̉̒̌̆̎̎ ̈  ̈̅́ ́̎̏̄̏ ̈ ̘̠̎́̆̎̎ ̓́ ̖̤̃̑́̏̃̔ ̋ ̏̇̆̎ ̆̌̆̍̆̎̓ 
̨̗̩̋̏̌̆̋Ȣ ˟̉̐̏̃̉̍̉ ̐̑̉̋̌́̅́̍̉ ̤ ̘̠̏̂̉̒̌̆̎̎ ̒̔̍  ̨̅ ̨̏̂̔̓̋.̃ 

(1 to : 10) inject : 0 into : [ : sum : each | sum + each ]  
>>> 55  

ˣ̆ ̓̆ ̒́̍̆ȟ ̏̚ ̊ πϹρϹςϹσϹτϹυϹφϹχϹψϹωϹρπȢ 

ˎ̨̝̙̌̆ ̐̑̏ ̨̗̩̋̏̌̆̋ ̍̏̇̎́ ̨̠̅̈̎́̓̉̒ ̈ ̨̑̏̈̅̌̔ ρτ Ⱥ˗̨̗̩̏̌̆̋ȻȢ 

8.8. ˢͤͦͭ͊ͼ͜͝ ͔͍ͣͭͦ͒͜Υ ͙͙͍͙ͨͪͣͭ͜ ͜ ͎͙ͨͪ͊ͣ 

ˠ Pharo ̐ ̆̑̆̅ ̨̓̌̏̍ ̍̆̓̏̅̔ ̍̏̇̎́ ̈́̐̉̒̔̃́̓̉ ̨̗̟́̎̏̓́Ȣ ˵̩ ̠̟̝̏̂̑́̍̌̓ ̋̔̓̏̃̉̍̉  
̅̔̇̋́̍̉ȡ < ̓ ́ >Ȣ ˍ̨̗̩̎̏̓́ ̟̝̈́̒̓̏̒̏̃̔̓ ̔ ̖̅̃̏ ̖̃̉̐́̅̋́ȡ ̠̅̌ ̠̃̉̋̏̎́̎̎ ̨̨̐̑̉̍̓̉̃̃ ̓́ 
̙̠̏̄̏̌̏̆̎̎ ̖̍̆̓́̅́̎̉Ȣ 

˽͙͙͍͙ͪͣͭ͜ 

ˠ Pharo ̃ ̒̆ ̤ ̏̂ͻ̤̋̓̏̍ ̨ ̃̒̆ ̨̤̝̠̃̅̂̔̃́̓̒ ̘̆̑̆̈ ̠̎́̅̒̉̌́̎̎ ̐ ̨̝̏̃̅̏̍̌̆̎Ȣ ̃ ̑̏̓̆ ̃ ̖̐̆̃̎̉ 
̨̗̠̖̒̉̓̔́ ̍̉ ̤̠̃̐̉̑́̍̏̒ ̃ ̨̐̑̉̑̏̅̎ ̠̏̂̍̆̇̆̎̎ ̍̏̃̉Ȣ ˑ ̨̠̆̋ ̏ ̂ȭ̤̋̓̉ ̝̍̏̇̔̓ ̃̉̋̏̎̔̃́-
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̓̉ ̑̏̂̏̓̔ ̙̌̉̆ ̈́ ̟̅̏̐̏̍̏̄̏ ̨̨̐̑̉̍̓̉̃̃ ̨̝̩̃̑̓̔́̌̎̏ ̙̍́̉̎̉ ɀ ̂ ̖́̈̏̃̉ ̨̨̐̑̉̍̓̉̃̃ȟ ̨̠̋ 
̎̆ ̍̏̇̎́ ̃̉̑́̈̉̓̉ ̨̓̆̑̍̎́̍̉ Pharo. 

˚́̐̑̉̋̌́̅ȟ ̨̃̒ ̨̅́̌ ̐ ̨̨̘̆̑̆̌̆̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̨̨̑̆́̌̈̏̃́̎ ̠̋ ̨̐̑̉̍̓̉̃̉ȡ ̨̠̃̉̅̌̆̎̎ 
̐́ǫ̠̃̄̍̓ ɉnew, new:)ȟ ̨̐̏̂̓̏̃ ̨ ̨̗̩̏̐̆̑́ (bitAnd:, bitOr:, bitShift:), ̃ ̨̋́̈̃̎̉̋̉ ̓́ ́̑̉̍̆̓̉̋́̕ 
̨̗̖̌̉ ̘̉̒̆̌ (+, -, <, >, *, / , =, ==, ȣ), ̅ ̏̒̓̔̐ ̅̏ ̨̍́̒̉̃̃ ɉat:, at:put:). 

˗̏̌̉ ̤̝̠̃̉̋̏̎̔̓̒ ̍̆̓̏̅ ̈ ̨̐̑̉̍̓̉̃̏̍ȟ ̓̏ ̨̝̈́̍̒̓ ̍̆̓̏̅̔ ̤̝̠̃̉̋̏̎̔̓̒ ̋̏̅ ̨̐̑̉̍̓̉̃̔Ȣ 
˙̆̓̏̅, ̚  ̏̃ ̤̉̋̌̉̋́ ̨̐̑̉̍̓̉̃, ̍ ̏̇̆ ̓́̋̏̇ ̨̍̒̓̉̓̉ ̋̏̅ Pharoȟ ̠̋̉̊ ̤̝̠̃̉̋̏̎́̓̒ȟ ̠̋̏̚ 
̨̐̑̉̍̓̉̃ ̙̝̈́̃̆̑̉̓̒ ̠ ̟̐̏̍̉̌̋̏ ɉ̓́̋̆ ̍̏̇̌̉̃̏ ̠̅̌ ̎̆̏̂̏̃ȭ̠̖̈̋̏̃̉ ̨̨̐̑̉̍̓̉̃̃Ɋ. 

˚̘̉̇̆ ̐̏̋́̈́̎ ̏̋ ̏̅ ̍̆̓̏̅̔ SmallInteger >> +Ȣ ˬ̋̏̚ ̨̐̑̉̍̓̉̃ ̙̝̠̈́̃̆̑̉̓̒ ̐ ̟̏̍̉̌̋̏ȟ 
̓̏ ̤̝̠̃̉̋̏̎́̓̒ ̎́̒̓̔̐̎ ̆ɉ̐̏ ̓̆̋̒̓̔Ɋ ̨̠̐̏̃̅̏̍̌̆̎̎ super + aNumberȟ ̠̋̆ ̊ ̐̏̃̆̑̎̆ 
̝̑̆̈̔̌̓́̓. 

+ aNumber 
"Primitive. Add the receive r to the argument and answer with the result  
if it is a SmallInteger. Fail if the argument or the result is not a  
SmallInteger Essential No Lookup. See Object documentation   
whatIsAPrimitive ."  
 
<primitive : 1>  
^ super  + aNumber 

˽͎͙ͪ͊ͣ 

˛̠̂̑́̍̌̆̎̎ ̋̔̓̏̃̉̍̉  ̅̔ ̇̋́̍̉ ̔ 0ÈÁÒÏ ̟̃̉̋̏̑̉̒̓̏̃̔̓ ̝ ̓́ ̋̏̇ ̠̅̌ ̨̗́̎̏̓́ ̩̍ ̆̓̏̅̔, 
̠̋̔ ̟̝̎́̈̉̃́̓ ̐ ̑́̄̍̏ .̟ ̃ ̨̠̒̌ ̓̏̄̏ȟ ̠̋ ̍̆̓̏̅ ́̎̏̓̏̃́̎̏ ̈́ ̟̅̏̐̏̍̏̄̏ ̐̑́̄̍̉ȟ ̨̗̩́̎̏̓́ 
̍̏̇̎́ ̨̈̂̑́̓̉ ̈́ ̟̅̏̐̏̍̏̄̏ ̨̗̩̋̏̌̆̋ ɉ̅̉̃Ȣ ̋̌́̒ 0ÒÁÇÍÁ#ÏÌÌÅÃÔÏÒɊȢ 

8.9. ˽͙͒ͫͯͣ͜͟ ͪͦ͒ͯ͘͜͡ 

¶ ˠ Pharo ̤  ̙̌̉̆ ̨̙̝̒̓ ̖̈́̑̆̈̆̑̃̏̃́̎̉ ̨̨̨̅̆̎̓̉̋́̓̏̑̃̕ȟ ̨̖̃̅̏̍̉ ̠̋ ̨̨̐̒̆̃̅̏̈̍̎̎ȡ 
true, false, nil, self, super ̓  ́thisContext. 

¶ ˰ ̐ȭ̠̝̓ ̨̓̉̐̃ ̏̂ǫ̤̃̄̋̓̃ȟ ̨̠̋ ̍̏̇̎́ ̈́̅́̓̉ ̨̌̓̆̑́̌̏̍ȡ ̘̉̒̌́ ɉ5, 2.5, 1.9e15, 2r111), 
̨̌̓̆̑̉ ɉ$aɊȟ ̠̑̅̋̉ ɉ'Hello'Ɋȟ ̒̉̍̃̏̌̉ ɉ#helloɊ ̓́ ̍́̒̉̃̉ ɉ̨̘̒̓́̓̉̎ ΠɉͻÈÅÌÌÏͻ ΠÈÉɊ ́̂̏ 
̨̨̘̅̉̎́̍̎ ɑ 5 factorial . 7 * 8 . 1 + 2 } ). 

¶ ˝̠̅̋̉ ̟̝̏̂̍̆̇̔̓ ́̐̏̒̓̑̏́̍̉̕ȟ ̨̋̏̍̆̎̓́̑ ɀ ̐ ̨̏̅̃̊̎̉̍̉ ̌́̐̋́̍̉Ȣ ˦̏̂ ̈́̐̉̒́̓̉ 
́̐̏̒̓̑̏̕ ̨̔̒̆̑̆̅̉̎ ̠̑̅̋́ȟ ̊̏̄̏ ̟̟̝̐̏̅̃̏̓Ȣ 

¶ ˚́ ̐̑̏̓̉̃́̄̔ ̠̑̅̋́̍ ̒̉̍̃̏̌̉ ̈́̃̇̅̉ ̨̝̔̎̋́̌̎.̨ 

¶ ˦̏̂ ̈́̅́̓̉ ̍́̒̉̃ ̨̌̓̆̑́̌̏̍ ̎́ ̨̆̓́̐ ̨̨̠̗̩̋̏̍̐̌ȟ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̐ ̘̠̏̈̎́̆̎̎ 
#( ȣ )Ȣ ˔́ ̟̅̏̐̏̍̏̄̏ ̘̠̐̏̈̎́̆̎̎ ɑ ȣ ɒ ̃ ̘̟̝̉̈̎́́̓ ̨̘̅̉̎́̍̎̉̊ ̍́̒̉̃ ̎́ ̨̆̓́̐ 
̠̃̉̋̏̎́̎̎Ȣ ˔́̔̃́̇̓̆ȟ ̏̚ #( 1 + 2 ) size >>> 3ȟ ́̌̆ { 1 + 2 } size >>> 1Ȣ ˦̏̂ ̨̈̑̏̈̔̍̓̉ȟ 
̘̏̍̔ȟ ̨̠̐̏̑̃̎̊̓̆ #( 1 + 2 ) inspect ̨  { 1 + 2 } inspect. 

¶ ˰ ̓̑̉ ̃̉̅̉ ̨̝̐̏̃̅̏̍̌̆̎ȡ ̨̔̎́̑̎ ɉ̎́̐̑̉̋̌́̅ȟ 15 asString; Time now)ȟ ̨̨̂̎́̑̎ 
ɉ̎́̐̑̉̋̌́̅ȟ 3 + 4; 'hi ', 'there')ȟ ̨̟̘̋̌̏̃ ɉ1 to: 15 by: 2). 

¶ ˚̠́̅̒̉̌́̎̎ ̋́̒̋́̅̔ ̨̝̐̏̃̅̏̍̌̆̎ ̨̤̅ ̠̋ ̠̎́̅̒̉̌́̎̎ ̨̨̐̏̒̌̅̏̃̎̏̒̓ ̨̝̐̏̃̅̏̍̌̆̎ 
̅̏ ̓̏̄̏ ̒́̍̏̄̏ ̘̏̓̑̉̍̔̃́́Ȣ ˜̨̠̏̃̅̏̍̌̆̎̎ ̃ ̨̋́̒̋́̅ ̨̟̟̝̃̅̏̋̑̆̍̌̓ ̟̋̑́̐̋̏ ̈ 
̟̋̏̍̏ȡ OrderedCollection new add: #calvin; add: #hobbes; size >>> 2. 
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¶ ˛̙̠̄̏̌̏̆̎̎ ̝̖̌̏̋́̌̎̉ ̨̖̈̍̎̎̉ ̟̝̏̂̍̆̇̔̓ ̃ ̝̆̑̓̉̋́̌̎̉̍̉ ̑̉̒̋́̍̉Ȣ ˞̉̍̃̏̌̏̍ 
ȡЀ ̘̟̝̐̏̈̎́́̓ ̏̐̆̑́̓̏̑ ̤̠̐̑̉̒̃̏̎̎Ȣ | x | x := 1. 

¶ ˏ̉̑́̈̉ ̟̝̠̒̋̌́̅́̓̒ ̈ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ȟ ̨̋́̒̋́̅̃ ̨ ̤̝̐̑̉̒̃̏̎ȟ 
̟̝̠̃̉̋̏̎̔̓̒ ̨̈̌̃́ ̎́̐̑́̃̏ȟ ̝̍̏̇̔̓ ̂̔̓̉ ̨̈̄̑̔̐̏̃́̎ ̋̑̔̄̌̉̍̉ ̅̔̇̋́̍̉Ȣ 
˴̨̗̠̎̒̓̑̔̋ ́̂̏ ̠̓̃̆̑̅̇̆̎̎ ɀ ̗ ̆ ̃̉̑́̈ȟ ̏̚ ̨̘̤̝̠̈́̋̎̔̓̒ ̟̋̑́̐̋̏Ȣ ˟̠̃̆̑̅̇̆̎̎ 
̨̟̟̝̃̅̏̋̑̆̍̌̓ ̋ ̑́̐̋́̍̉Ȣ 

¶ ˎ̌̏̋̏̃̆ ̠̈́̍̉̋́̎̎ ɀ ̗ ̆ ̃̉̑́̈ ̔ ̖̋̃́̅̑́̓̎̉ ̖̅̔̇̋́Ȣ ˎ̌̏̋̉ ̝̍̏̇̔̓ ̐̑̉̊̍́̓̉ 
́̑̄̔̍̆̎̓̉ ̓́ ̨̍̒̓̉̓̉ ̨̝̌̏̋́̌̎ ̨̨̈̍̎̎. ˏ ̉̑́̈̉ ̔ ̨̗̂̌̏ ̎̆ ̝̂̔̅̔̓ ̨̃̉̋̏̎́̎ ̅̏̋̉ 
̨̃̎ ̎̆ ̤̏̓̑̉̍́ ̨̠̐̏̃̅̏̍̌̆̎̎ value ̈  ̝̟̐̑́̃̉̌̎̏ ̨̨̝̟̋̌̋̒̓ ̨́̑̄̔̍̆̎̓̃ ɀ value, 
value:arg, value:arg1 value:arg2 ̓ ̏̏̚. [ :x | x + 2 ] value: 4. 

¶ ˚̤̆̍́ ̒ ̨̗̝̐̆́̌̎̏̄̏ ̒̉̎̓́̋̒̉̒̔ ̠̅̌ ̒̓̑̔̋̓̔̑ ̠̋̆̑̔̃́̎̎ȟ ̨̝̎́̓̏̍̒̓ ̟̝̎́̅̒̉̌́̓ 
̐̏ ̨̠̃̅̏̍̌̆̎̎ ̈  ́̑ ̄̔̍̆̎̓́̍̉-̂̌̏̋́̍̉ȟ ̨̠̋ ̈́ ̖̐̆̃̎̉ ̔̍̏̃ ̝̍̏̇̔̓ ̃̉̋̏̎̔̃́̓̉ ̨̗ 
̂̌̏̋̉Ȣ 

  



˾͍ͦͨͤ͊͊ͤͤ͘͘͜Ύ ͍͔ͨͦ͒ͦͣͤ͜͡Έ 

95 

˾ͦ͒͘͜͡ ф  

˾ͦͯͣͤͤ͘͜Ύ ͙͙ͫͤͭ͊ͫͫͯ͟ ͍͔ͨͦ͒ͦͣͤ͜͡Έ 

˞̉ ̎̓́̋̒̉̒ ̨̝̐̏̃̅̏̍̌̆̎ 0ÈÁÒÏ ̘̎́̅̈̃̉́̊̎̏ ̐̑̏̒̓̉̊ȟ ̐̑̏̓̆ ̨̃̎ ̨̗̎̆̓̑́̅̉̊̎̉̊ ̨ ̍̏̇̆ 
̂̔̓̉ ̨̐̏̓̑̂̎̏ ̖̓̑̏̉ ̘ ́̒̔ȟ ̏̂̚ ̈̃̉̋̎̔̓̉ ̅̏ ̝̎̏̄̏Ȣ ˠ ̗̝̏̍̔ ̨̨̑̏̈̅̌ ̎́̃̆̅̆̎̏ ̨̠̅̆̋ 
̨̗̩̑̆̋̏̍̆̎̅́ȟ ̨̠̋ ̝̅̏̐̏̍̏̇̔̓ ̃́̍ ̩̠̏̒̃̏̓̉̒ ̈  ̒ ̉̎̓́̋̒̉̒̏  ̍̎ ̠́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎Ȣ 
ˬ̋̏̚ ̃̉ ̃̇̆ ̎̆ ̨̃ ̘̤̅̔̃́̓̆ ̨̓̑̔̅̎̏̃̚ ̈  ̒̉̎̓́̋̒̉̒̏̍ȟ ̓  ̏̍ ̏̇̆̓̆ ̐̑̏̐̔̒̓̉̓̉ ̗̆̊ ̨̑̏̈̅̌, 
́̂̏ ̠̐̏̃̆̑̎̔̓̉̒ ̅̏ ̝̎̏̄̏ ̨̨̙̐̈̎̆Ȣ ˞̉̎̓́̋̒̉̒ 0ÈÁÒÏ ̝̂̌̉̈̋̉̊ ̅̏ ̒̉̎̓́̋̒̉̒̔ Smalltalk, 
̓̏̍̔ ̨̐̑̏̄̑́̍̒̓̉ Smalltalk ̍ ̝̏̇̔̓ ̈̎́̓̉ ̒ ̉̎̓́̋̒̉̒ 0ÈÁÒÏȢ 

9.1. ˾͍ͦͨͤ͊͊ͤͤ͘͘͜Ύ ͍͔ͨͦ͒ͦͣͤ͜͡Έ 

ˠ Pharo ̃ ̒̆ ̤ ̠̎́̅̒̉̌́̎̎̍ ̨̝̐̏̃̅̏̍̌̆̎ ̈́ ̠̃̉̎̓̋̏̍ ̖̏̋̑̆̍̉ ̘̖̒̉̎̓́̋̒̉̎̉ ̨̆̌̆̍̆̎̓̃ȟ 
̖̏̐̉̒́̎̉ ̔ ̝̐̏̐̆̑̆̅̎̏̍̔ ̨̨̑̏̈̅̌ ɉ:= ^ . ; #() {} [:|] ). ˏ ̉ ̍̏̇̆̓̆ ̘̃̉̈̎́̉̓̉ ̏̐̆̑́̓̏̑̉ ̅ ̠̌ 
̖̃̌́̒̎̉ ̨̋̌́̒̃, ̎ ́̐̑̉̋̌́̅ Ϲȟ ́̌̆ ̨̃̒ ̏̐̆̑́̓̏̑̉ȟ ̨̠̎́̃̎ ̓ ́ ̨̘̃̉̈̎́̆̎ ̃ ́̍ȟ̉ ̟̝̍́̓ ̏̅̎́-
̋̏̃̉̊ ̨̐̑̏̑̉̓̆̓Ȣ ˚̨́̒̐̑́̃̅ ̃ 0ÈÁÒÏ ̤̎̆̍́ ̨̏̐̆̑́̓̏̑̃Ȧ ˰ ̐̑̏ ̒̓̏ ̨̠̐̏̃̅̏̍̌̆̎̎ ̐̆̃̎̏̄̏ 
̃̉̅̔: ̔ ̨̎́̑̎, ̂ ̨̨̎́̑̎ ́ ̂̏ ̨̟̘̋̌̏̃Ȣ ˗̨̑̍ ̓̏̄̏ȟ ̃̉ ̎̆ ̍̏̇̆̓̆ ̨̈̍̎̉̓̉ ̨̝́̑̎̒̓ ̒̆̌̆̋̓̏̑́ 
̨̐̏̃̅̏̍̌̆̎̎Ȣ̠ ˞̆̌̆̋̓̏̑ ȺɀȻ ̈ ́̃̇̅̉ ̤ ̒̆̌̆̋̓̏̑̏̍ ̨̂̎́̑̎̏̄̏ ̐ ̨̠̏̃̅̏̍̌̆̎̎, ̎ ̆̍̏̇̌̉̃̏ 
̏̄̏̌̏̒̉̓̉ ̔̎́̑̎̉̊ ̨̍̎̔̒ ̠̋ ̔̎́̑̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ ̈ ̒̆̌̆̋̓̏̑̏̍ ȺɀȻ. 

˜̏ ̠̑̅̏̋ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎  ̔0ÈÁÒÏ ̘̃̉̈̎́̆̎̏ ̃ ̉̅̏̍ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ˰ ̙̌̉̆ ̓̑̉ 
̃̉̅̉ ̨̝̐̏̃̅̏̍̌̆̎ȡ ̨̔̎́̑̎, ̂ ̨̨̎́̑̎ ̓ ́ ̨̟̘̋̌̏̃Ȣ ˞̘̐̏́̓̋̔ ̈́̃̇̅̉ ̟̝̠̎́̅̒̉̌́̓̒ ̨̔̎́̑̎ 
̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨̐̏̓̍ ɀ ̂ ̨̨̎́̑̎ ̨ ȟ ̨̙̎́̑̆̓ȟ ̨̟̘̋̌̏̃Ȣ ˬ̋ ̨ ̃ ̨̨̝̙̂̌̏̒̓ ̍̏̃ ̐ ̠̑̏̄̑́̍̔̃́̎̎, 
̨̋̑̔̄̌ ̅̔̇̋̉ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̠̅̌ ̨̈̍̎̉ ̠̐̏̑̅̋̔ ̠̃̉̋̏̎́̎̎Ȣ ˣ̨ ̐̑́̃̉̌́ ̠̝̑̏̂̌̓ ̋̏̅ 
0ÈÁÒÏ ̌̆̄̋̉̍ ̠̅̌ ̘̠̉̓́̎̎, ̨  ̈ ̘́̈̃̉́̊ ̃ ́̍ ̎̆ ̨̐̏̓̑̂̎̏ ̅̔̍́̓̉ ̐̑̏ ̐̑́̃̉̌́Ȣ 

 
˝̉̒Ȣ 9.1. ˑ ̃́ ̐̑̉̋̌́̅̉ ̠̎́̅̒̉̌́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̏̚ ̟̝̠̒̋̌́̅́̓̒ ̈ ̘̏̓̑̉̍̔̃́́ȟ 

̒̆̌̆̋̓̏̑́ ̍̆̓̏̅̔ ̓́ ̎́̂̏̑̔ ̨́̑̄̔̍̆̎̓̃ 

˛̨̝̒̋̌̋̉ ̨̨̝̙̝̂̌̒̓ ̘̝̏̂̉̒̌̆̎ ̔ 0ÈÁÒÏ ̤̝̠̃̉̋̏̎̔̓̒ ̘̆̑̆̈ ̎ ̠́̅̒̉̌́̎̎ ̐ ̨̝̏̃̅̏̍̌̆̎ȟ ̓̏ 
̝̐̑́̃̉̌̎ ̆̑ ̨̠̏̈̐̈̎́̃́̎̎ ̐ ̨̝̏̃̅̏̍̌̆̎ ̤̍́ ̨̙̝̃̉̑́̌̎̆ ̘̠̈̎́̆̎̎Ȣ ˚́̍ ̅̏̐̏̍̏̇̆ ̓́̋́ 
̨̨̠̓̆̑̍̎̏̌̏̄. 

¶ ˜̨̠̏̃̅̏̍̌̆̎̎ ̤̝̠̒̋̌́̅́̓̒ ̈ ̒̆̌̆̋̓̏̑́ ̓ ́ȟ ̍̏̇̌̉̃̏ȟ ̨́̑̄̔̍̆̎̓̃Ȣ 

total <= max 

Color r:  1.0  g:  0.0  b:  0.0  

̘̏̓̑̉̍̔̃́        ̒̆̌̆̋̓̏̑        ́̑̄̔̍̆̎̓̉ 

̨̠̐̏̃̅̏̍̌̆̎̎ 

̨̠̐̏̃̅̏̍̌̆̎̎ 

̠̎́̅̒̉̌́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ 
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¶ ˜̨̠̏̃̅̏̍̌̆̎̎ ̟̝̎́̅̒̉̌́̓ ̘̏̓̑̉̍̔̃́̔. 

¶ ˛̘̓̑̉̍̔̃́ ̨ ̨̠̐̏̃̅̏̍̌̆̎̎ ̅̏ ̝̎̏̄̏ ̑́̈̏̍ ̟̝̎́̈̉̃́̓ ̠̎́̅̒̉̌́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎, 
̠̋ ̐̏̋́̈́̎̏ ̎́ ̑̉̒Ȣ ωȢρȢ 

˜̏ ̨̠̃̅̏̍̌̆̎̎ ̈́̃̇̅̉ ̤̝̠̎́̅̒̉̌́̓̒ ̏ ̘̓̑̉̍̔̃́̔ȟ ̠̋̉  ̊̍ ̏̇̆ ̂̔̓̉ ̏̋̑̆̍̉̍ ̨̌̓̆̑́̌̏̍ȟ 
̂̌̏̋̏̍ȟ ̨̟̈̍̎̎̏ ́̂̏ ̝̑̆̈̔̌̓́̓̏̍ ̠̃̉̋̏̎́̎̎ ̨ ̙̎̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ˚́ ̖̘̒̆̍́̓̉̎̏̍̔ 
̨̈̏̂̑́̇̆̎̎ ̨̐̅̋̑̆̒̌̉̍̏ ̘̏̓̑̉̍̔̃́́ ̐ ̨̠̏̃̅̏̍̌̆̎̎ȟ ̏̂̚ ̅̏̐̏̍̏̄̓̉ ̨̨̅̆̎̓̉̋̔̃́̓̉̕ 
̊̏̄̏. ̱  ̓ ́̋̏̇ ̏̂̃̆̅̆̍̏ ̋ ̏̇̎̆ ̎́̅̒̉̌ ̠́̎̎ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̨̆̌̐̒̏̍ ̨ ̤̐̑̏̎̔̍̆̑̔̍̏ ̩̖, 
̘̟̘̐̏̉̎́̉ ̨̃̅ ̨̗̏̅̉̎̉ȟ ̏̂̚ ̐̑̏̅̆̍̏̎̒̓̑̔̃́̓̉ ̐ ̨̨̝̏̒̌̅̏̃̎̒̓ȟ ̔ ̨̠̋ ̊̎ ̟̝̠́̅̒̉̌́̓̒ 
̨̠̐̏̃̅̏̍̌̆̎̎. 

 
˝̉̒Ȣ 9.2. ˑ ̃́ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ȡ ȺColor yellowȻ ̨ ȺaMorph color: Color yellowȻ 

˚́ ̑̉̒Ȣ ωȢς ̈̏̂̑́̇̆̎̏ ̅̃́ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ȡ ȺColor yellowȻ ̨ ȺaMorph color: Color 
yellowȻȟ ̓̏̍̔ ̤ ̅̃́ ̨̆̌̐̒̉Ȣ ˞ ̘̐̏́̓̋̔ ̎ ̤̝̠́̅̒̉̌́̓̒ ̨̐̏̃̅̏̍̌̆̎̎  ̠ȺColor yellowȻ, ̓ ̏̍̔ 
̊̏̄̏ ̨̆̌̐̒ ̤̍́ ̎̏̍̆̑ ρȢ ˰ ̅̃́ ̨̘̏̓̑̉̍̔̃́ȡ aMorph ̏ ̤̓̑̉̍̔ ̨̠̐̏̃̅̏̍̌̆̎̎ colorȡȣȟ ̨ Color 
̤̏̓̑̉̍̔ yellowȢ ˛̂̉̅̃́ ̨̘̏̓̑̉̍̔̃́ ̨̐̅̋̑̆̒̌̆̎̏Ȣ 

˛̘̓̑̉̍̔̃́̆̍ ̍̏̇̆ ̂̔̓̉ ̙̐̆̑̉̊ ̆̌̆̍̆̎̓ ̃̉̑́̈̔ȟ ̠̋ 100 ̔  ̨̎́̅̒̉̌́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ 
Ⱥ100 + 200Ȼ ́̂̏ Color ̔  ȺColor yellowȻȢ ˜̑̏̓̆ ̘̏̓̑̉̍̔̃́ ̍̏̇̆ ̂̔̓̉ ̓́̋̏̇ ̝̑̆̈̔̌̓́̓̏̍ 
̠̃̉̋̏̎́̎̎ ̨̙̎̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ̊ ́̐̑̉̋̌́̅ȟ ̔ ̨̃̉̑́̈ ȺPen new go: 100Ȼ ̘̏̓̑̉̍̔̃́ 
̨̠̐̏̃̅̏̍̌̆̎̎ Ⱥgo: 100Ȼ ɀ ̏ ̂ȭ̤̋̓ȟ ̏̓̑̉̍́̎̉̊ ̔ ̨̝̑̆̈̔̌̓́̓ ̠̎́̅̒̉̌́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ 
ȺPen newȻȢ ˜̨̠̏̃̅̏̍̌̆̎̎ ̈́̃̇̅̉ ̤̝̠̎́̅̒̉̌́̓̒ ̏̂ȭ̤̋̓̔ȟ ̏̚ ̤̝̠̎́̈̉̃́̓̒ ̏̓̑̉̍̔ ̘̃́̆̍ȟ 
̠̋̉̊ ̍̏̇̆ ̂̔̓̉ ̝̑̆̈̔̌̓́̓̏̍ ̠̎́̅̒̉̌́̎̎ ̨̙̎̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

˚̠́̅̒̉̌́̎̎ 
̨̠̐̏̃̅̏̍̌̆̎̎ 

ˏ̉̅ ̨̠̐̏̃̅̏̍̌̆̎̎ ˝̝̆̈̔̌̓́̓ 

Color yellow  ˠ̎́̑̎̆ ˞̟̤̓̃̏̑ ̇̏̃̓̉̊ ̨̋̏̌̑ 

aPen go: 100  ˗̟̘̌̏̃̆ ˜̨̤̆̑̆̍́̚ ̘̑̔̋̔ ̎́ ρππ ̨̨̐̋̒̆̌̃ 
̔̐̆̑̆̅ 

100 + 20  ˎ̨̎́̑̎̆ ˑ̤̏̅́ ςπ ̅̏ ρππ  

Browser open  ˠ̎́̑̎̆ ˏ̨̤̅̋̑̉̃́ ̎̏̃̏̄̏ ̠̘̏̄̌̅́́ 

Pen new go: 100  ˠ̎́̑̎̆ ̓́ ̟̘̋̌̏̃̆ ˞̟̤̓̃̏̑ ̎̏̃̔ ̘̑̔̋̔ ̨ ̨̤̐̆̑̆̍́̚ 
̩̩ ̎́ ρππ ̨̨̐̋̒̆̌̃ ̔̐̆̑̆̅ 

aPen go: 100 + 20  ˗̟̘̌̏̃̆ ̓́ ̨̂̎́̑̎̆ ˛̘̟̤̂̉̒̌ ρςπ ̨ ̨̤̐̆̑̆̍́̚ ̘̑̔̋̔ 
̎́ ρςπ ̨̨̐̋̒̆̌̃ ̔̐̆̑̆̅ 

 
ˠ ̨̗̓́̂̌̉ ̎́̃̆̅̆̎̏ ̨̝̋̌̋́ ̨̐̑̉̋̌́̅̃ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎Ȣ ˏ̉ ̍́̌̉ ̂ ̐ ̨̏̍̓̉̓̉ȟ ̏̚ȡ 

¶ ̎̆  ̔ ̨̖̃̒ ̨̝̐̏̃̅̏̍̌̆̎ ̤ ́̑̄̔̍̆̎̓̉Ȣ ˠ̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̠̋ openȟ ̩̖ ̎̆ ̟̝̍́̓; 

¶ ̨̂ ̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ɉ+ 20Ɋ ̓́ ̨̟̘̋̌̏̃ ̈ ̏̅̎̉̍ ̟̘̋̌̆̍ ɉgo: 100Ɋ ̟̝̍́̓ ̐̏ 
̏̅̎̏̍̔ ́̑̄̔̍̆̎̓̔; 

aMorph color: Color  yellow  

2                                    1 
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¶  ̤̐ ̨̑̏̒̓ ̨̠̐̏̃̅̏̍̌̆̎̎ ̓ ́̒ ̨̋̌́̅̆̎Ȣ ˜̨̠̏̃̅̏̍̌̆̎̎ ȺColor yellowȻ ̨ Ⱥ100 + 20Ȼ ɀ 
̨̐̑̏̒̓ȡ ̏̅̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ ̟̝̎́̅̒̉̌́̓ ̏̅̎̏̍̔ ̏̂ǫ̤̃̄̋̓̏̃Ȣ ˏ̉̑́̈ ȺaPen go: 100 + 
20Ȼ ̤̝̠̒̋̌́̅́̓̒ ̈ ̖̅̃̏ ̨̝̐̏̃̅̏̍̌̆̎ȡ ̨̠̐̏̃̅̏̍̌̆̎̎ go: ̎ ̟̝́̅̒̉̌́̓ ̏̂ǫ̤̃̄̋̓̏̃ aPen 
̈ ́̑ ̄̔̍̆̎̓̏̍ȟ ̠̋̉̊ ̤ ̝̑̆̈̔̌̓́̓̏̍ ̠̃̉̋̏̎́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ + 20ȟ ̨̎́̅̒̌́̎̏̄̏ 
̏̂ǫ̤̃̄̋̓̏̃ 100; 

¶ ̏̓ ̘̑̉̍̔̃́ ̍̏̇̆ ̂̔̓̉ ̃̉̑́̈̏̍ ɉ̤̠̐̑̉̒̃̏̎̎̍ȟ ̠̎́̅̒̉̌́̎̎̍ ̨̠̐̏̃̅̏̍̌̆̎̎ ́̂̏ 
̨̌̓̆̑́̌̏̍Ɋȟ ̚  ̏̐ ̤̏̃̆̑̓́ ̏̂ȭ̤̋̓Ȣ ˠ ̨̃̉̑́̈ ȺPen new go: 100Ȼ ̐ ̨̠̏̃̅̏̍̌̆̎̎ go: 100 
̟̝̎́̅̒̉̌́̓ ̏̂ǫ̤̃̄̋̓̏̃ȟ ̏̓̑̉̍́̎̏̍̔ ̨̃̎́̒̌̅̏̋ ̠̎́̅̒̉̌́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ Pen new. 

9.2. ͙́ͪ ͍͙͙͒ ͍͔ͨͦ͒ͦͣͤ͜͡Έ 

ˠ Pharo ̃ ̘̉̈̎́̆̎̏ ̨̝̋̌̋́ ̖̐̑̏̒̓̉ ̐̑́̃̉̌ȟ ̨̠̋ ̈ ̟̝́̅́̓ ̠̐̏̑̅̏̋ ̠̎́̅̒̉̌́̎̎ ̨̐̏̃̅̏̍-
̝̌̆̎Ȣ ˣ̨ ̐̑́̃̉̌́ ̟̝̠̏̐̉̑́̓̒ ̎́ ̨̨̨̃̅̍̎̎̏̒̓ ̝̖̓̑̏ ̨̖̑̈̎̉ ̨̃̉̅̃ ̨̝̐̏̃̅̏̍̌̆̎. 

¶ ˠ̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ɀ ̗ ̆ ̨̓́̋ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨̠̋ ̟̝̎́̅̒̉̌́̓ ̅̏ ̏̂ȭ̤̋̓́ ̂̆̈ ̨̠̩̎̋̏ 
̩̅̏̅́̓̋̏̃̏ ̨̨̗̩̎̏̑̍́̕Ȣ ˚́̐̑̉̋̌́̅ȟ ̔ ̨̃̉̑́̈ 15 factorial  ̐ ̨̠̏̃̅̏̍̌̆̎̎ factorial ɀ 
̔̎́̑̎̆Ȣ ˚̠́̅̒̉̌́̎̎ ̔̎́̑̎̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎ ̍̏̇̆ ̃̉̋̏̎́̓̉ ̨ ̂́̈̏̃̔ ̔̎́̑̎̔ 
̨̗̟̏̐̆̑́ȟ ̨ ̨̝̅̏̃̌̎̉̊ ̨̗̔̎̋̏̎́̌̕Ȣ ˬ̋ ̂̉ ̓́̍ ̎̆ ̂̔̌̏ȟ ̊̏̄̏ ̈́̃̇̅̉ ̟̝̎́̅̒̉̌́̓ 
̂̆̈ ̨́̑̄̔̍̆̎̓̃Ȣ 

¶ ˎ̨̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ɀ ̗ ̆ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̏̚ ̟̝̠̒̋̌́̅́̓̒ ̈ ̨̏̐̆̑́̓̏̑̃ ɉ̘́̒̓̏ 
̘̖́̑̉̍̆̓̉̎̉̕Ɋ ̨ ̟̝̃̉̋̏̎̔̓ ̨̂́̈̏̃ ̨̨̂̎́̑̎ ̨̗̩̏̐̆̑́Ȣ ˵̖ ̟̝̎́̈̉̃́̓ ̨̂̎́̑̎̉̍̉ȟ 
̨̝̏̒̋̌̋̉ ̃̏̎̉ ̈́̃̇̅̉ ̘̟̝̈́̌̔́̓ ̅̃́ ̏̂ȭ̤̋̓̉ȡ ̘̏̓̑̉̍̔̃́́ ̓́ ̤̅̉̎̉̊ ́̑̄̔̍̆̎̓Ȣ 
˚́̐̑̉̋̌́̅ȟ ̔ ̨̃̉̑́̈ Ⱥ100 + 20Ȼ + ̂ ̨̎́̑̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨̎́̅̒̌́̎̆ ̈ ́̑̄̔̍̆ ̎̓̏̍ 
20 ̏ ̘̓̑̉̍̔̃́̔ 100. 

¶ ˗̨̟̘̌̏̃ ̨̠̐̏̃̅̏̍̌̆̎̎ ɀ ̗ ̆ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨̠̋ ̒ ̟̝̠̋̌́̅́̓̒ ̈ ̏̅̎̏̄̏ ́̂̏ ̨̝̖̋̌̋̏ 
̟̘̖̋̌̏̃̉ ̨̒̌̃ȟ ̋̏̇̎̆ ̈ ̠̖̋̉ ̨̘̤̝̠̈́̋̎̔̓̒ ̟̅̃̏̋̑́̐̋̏ ɉȡɊ ̨ ̤̐̑̉̊̍́ ̏̅̉̎ 
́̑̄̔̍̆̎̓Ȣ ̊ ́̐̑̉̋̌́̅ȟ ̔ ̨̃̉̑́̈ ȺanArray at: 1 put: 10Ȼ ̒̆̌̆̋̓̏̑ ̨̠̐̏̃̅̏̍̌̆̎̎ ɀ 
at:put:Ȣ ˗̟̘̌̏̃̆ ̒̌̏̃̏ at: ̐ ̤̑̉̊̍́ ́̑̄̔̍̆̎̓ 1ȟ ́ put: ɀ ́ ̑̄̔̍̆̎̓ 10. 

ˏ́̇̌̉̃̏ ̘̈́̈̎́̉̓̉ȟ ̏̚ȡ 

¶ ̎̆  ̤̂̔̃́ ̠̎́̅̒̉̌́̎̎ ̟̘̖̋̌̏̃̉ ̨̝̐̏̃̅̏̍̌̆̎ ̂̆̈ ̨́̑̄̔̍̆̎̓̃Ȣ ˠ̨̒ ̨̠̐̏̃̅̏̍̌̆̎̎ 
̂̆̈ ̨́̑̄̔̍̆̎̓̃ ɀ ̔ ̨̎́̑̎; 

¶ ̋̌ ̨̟̘̏̃ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̏̚ ̟̝̍́̓ ̓ ̨̝̌̋̉ ̏ ̅̉̎  ́̑ ̄̔̍̆̎̓, ̃ ̨̨̠̟̝̠̅̑̈̎̓̒ ̨̃̅ 
̨̖̂̎́̑̎̉ ̨̝̐̏̃̅̏̍̌̆̎ ̟̅̃̏̋̑́̐̋̏ȟ ̠̋̔ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̠̅̌ ̠̃̋́̈́̎̎ ̋̏̇̎̏̄̏ 
́̑̄̔̍̆̎̓̔ ̟̘̋̌̏̃̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

̂ͤ͊ͪͤ͜ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ 

ˠ̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ɀ ̗ ̆ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨̠̋ ̎̆ ̟̝̐̏̓̑̆̂̔̓ ̇ ̖̏̅̎̉ ̨́̑̄̔̍̆̎̓̃Ȣ ˏ̏̎̉ 
̨̨̟̝̃̅̐̏̃̅́̓ ̘̒̉̎̓́̋̒̉̎̏̍̔ ̙́̂̌̏̎̔ȡ ̘̏̓̑̉̍̔̃́ ̨ ̍ȭ̠;̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ˞̆̌̆̋̓̏̑ 
̤̝̠̒̋̌́̅́̓̒ ̐̑̏̒̓̏ ̈ ̨̨̐̏̒̌̅̏̃̎̏̒̓ ̨̌̓̆̑ ̂ ̆̈ ̅̃̏̋̑́̐̋̉ ɉȡɊȟ ̎́̐̑̉̋̌́̅ȟ factorial, open, 
class. 

89 sin  
>>> 0.860069405812453  

 

3 sqrt  
>>> 1.732050807568877  
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Float pi  
>>> 3.141592653589793  

 

345 negated  
>>> - 345 

 

'blop' size  
>>> 4  

 

true not  
>>> false  

 

Object class  
>>> Object class "The class of Object is Object class (BANG)"  

ˏ́̇̌̉̃̏  ɣ ̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̨̨̟̝̃̅̐̏̃̅́̓ ̘̒̉̎̓́̋̒̉̎̏̍̔ ̙́̂̌̏̎̔  
̘̏̓̑̉̍̔̃́ ̒ ̆̌̆̋̓̏̑. 

ˣͤ͊ͪͤ͜͜ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ 

ˎ̨̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ɀ ̗ ̆ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨̠̋ ̐ ̟̝̏̓̑̆̂̔̓ ̘̓̏̎̏ ̏̅̉̎ ́̑̄̔̍̆̎̓ ̨ ̘̉̊ 
̒̆̌̆̋̓̏̑ ̤̝̠̒̋̌́̅́̓̒ ̈ ̨̨̐̏̒̌̅̏̃̎̏̒̓ ̩̏̅̎̏ ́̂  ̏̋ ̨̝̖̌̋̏ ̨̌̓̆̑ ̈ ̎́̂̏̑̔ Ϲȟ ɀ, *, /, &, =, >, |, 
<, ~ ̊  @Ȣ ˔́̐́̍ȭ̠̓́̊̓̆ȟ ̏̚ ̒̆̌̆̋̓̏̑ ɀɀ ̈ ́̂̏̑̏̎̆̎̏ ̘̆̑̆̈ ̨̏̒̏̂̌̉̃̏̒̓ ̨̠̑̏̈̐̈̎́̃́̎̎Ȣ 

100@100 >>> 100@100 
" creates  a Point  object "  

 

3 + 4  
>>> 7  

 

10 Ƶ 1 
>>> 9  

 

4 <= 3  
>>> false  

 

(4/3) * 3 == 4  
>>> true "equality is just a binary message, and Fractions are exact"  

 

(3/4) == (3/4)  
>>> false "two equal Fractions are not the same object "  

ˏ́̇̌̉̃̏  ˎ ̨̨̎́̑̎ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̨̨̟̝̃̅̐̏̃̅́̓ ̘̒̉̎̓́̋̒̉̎̏̍̔ ̙́̂̌̏̎̔  
̘̏̓̑̉̍̔̃́ ̒ ̆̌̆̋̓̏̑ ́ ̑̄̔̍̆̎.̓ 

˴͡Ό;͍ͦ͜ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ 

˗̨̟̘̌̏̃ ̨̠̐̏̃̅̏̍̌̆̎̎ ɀ ̗  ̆̐ ̨̠̏̃̅̏̍̌̆̎̎ȟ ̏̚ ̟̝̐̏̓̑̆̂̔̓ ̏̅̎̏̄̏ ̘̉ ̨̝̙̂̌̆ 
̨́̑̄̔̍̆̎̓̃ȟ ̨ ̘̉̊ ̒̆̌̆̋̓̏̑ ̤̝̠̒̋̌́̅́̓̒ ̈ ̏̅̎̏̄̏ ́̂̏ ̨̝̖̋̌̋̏ ̟̘̖̋̌̏̃̉ ̨̒̌̃ȟ ̋̏̇̎̆ ̈ 
̠̖̋̉ ̨̘̤̝̠̈́̋̎̔̓̒ ̟̅̃̏̋̑́̐̋̏ ɉȡɊȢ 
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ˠ ̨̐̑̉̋̌́̅ ̘̎̉̇̆ ̨̠̐̏̃̅̏̍̌̆̎̎ ̤̝̠̒̋̌́̅́̓̒ ̈ ̖̅̃̏ ̟̘̖̋̌̏̃̉ ̨̒̌̃ȡ between: ̨  and:. 
˜̏̃̎̉̊ ̒̆̌̆̋̓̏̑ ̨̠̐̏̃̅̏̍̌̆̎̎ ɀ between:and:ȟ ̨̠̐̏̃̅̏̍̌̆̎̎ ̟̝̎́̅̒̉̌́̓ ̘̉̒̌̔ 2. 

2 between: 0 and: 10  
>>> true  

˗̏̇̎̆ ̟̘̋̌̏̃̆ ̒̌̏̃̏ ̤̐̑̉̊̍́ ́̑̄̔̍̆̎̓Ȣ ˟́̋ Ⱥr:g:b:Ȼ ɀ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̈ ̝̓̑̏̍́ 
́̑̄̔̍̆̎̓́̍̉ȟ Ⱥat:put:Ȼ ɀ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̈ ̅̃̏̍́ ́̑̄̔̍̆̎̓́̍̉ȟ ́ ȺplayFileNamed:Ȼ ̨ Ⱥat:Ȼ ɀ 
̨̠̐̏̃̅̏̍̌̆̎̎ ̈ ̏̅̎̉̍ ́̑̄̔̍̆̎̓̏̍ ̋̏̇̎̆Ȣ ˦̏̂ ̒̓̃̏̑̉̓̉ ̠̆̋̈̆̍̐̌̑ ̋̌́̒̔ Colorȟ ̍̏̇̎́ 
̃̉̋̏̑̉̒̓́̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎ Ⱥr:g:b:Ȼȟ ̠̋ ̔ ̨̐̑̉̋̌́̅ ̘̎̉̇̆Ȣ ˚̆ ̈́̂̔̃́̊̓̆ȟ ̏̚ ̅̃̏̋̑́̐̋̉ ̤ 
̘̟́̒̓̉̎̏ ̒̆̌̆̋̓̏̑́Ȣ 

Color  r : 1 g: 0 b: 0  
>>> Color  red  " creates  a new color "  

ˠ Java-̨̐̏̅̂̎̏̍̔ ̨̒̉̎̓́̋̒̉̒ ̟̎́̅̒̉̌́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ȺColor r: 1 g: 0 b: 0Ȼ ̨̨̃̅̐̏̃̅́̓̉-
̍̆ ̃̉̋̌̉̋ ̍̆̓̏̅̔ ȺColor.rgb(1, 0, 0)ȻȢ 

1 to: 10  
>>> (1 to: 10) "creates an interval"  

 

| nums |  
nums := Array newFrom: (1 to: 5).  
nums at: 1 put: 6.  
nums 
>>> #(6 2 3 4 5)  

ˏ́̇̌̉̃̏  ̠ ̨̟̘̌̏̃ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̨̨̟̝̃̅̐̏̃̅́̓ ̘̒̉̎̓́̋̒̉̎̏̍̔ ̙́̂̌̏̎̔  
̘̏̓̑̉̍̔̃́ ̒ ̆̌̆̋̓̏̑˞̌̏̃̏˛̅̉̎ȡ ́ ̑̄̔̍̆̎̓υ ̒̌̏̃̏ˑ̃́ȡ ́ ̑̄̔̍̆̎̓φ ȣ 
̒̌̏̃̏N:  ́ ̑̄̔̍̆̎N̓. 

 
˝̉̒Ȣ 9.3. ˞ ̘̐̏́̓̋̔ ̟̝̠̎́̅̒̉̌́̓̒ ̨̔̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̓̏̍̔ ȺColor yellowȻ ̂̔̅̆ ̙̐̆̑̉̍Ȣ 

ˏ̏̎̏ ̐̏̃̆̑̎̆ ̏̂ȭ̤̋̓ȟ ̠̋̉̊ ̒̓́̎̆ ́̑̄̔̍̆̎̓̏̍ ̠̅̌ ȺaPen color: Color yellowȻ 

9.3. ˴͙ͦͣͨͦ͘ͼ͜Ύ ͍͔ͨͦ͒ͦͣͤ͜͡Έ 

˜̏ ̨̃̅̏̍̌̆̎̎  ̠̋ ̏̇̎̏̄̏ ̈  ̝̖̓̑̏ ̨̃̉̅ ̃ ̟̍́̓ ̨̝ ̙̎ ̉̊ ̨̐̑̏̑̉̓̆̓ȟ ̏̚ ̤̅́ ̈̍̏̄̔ ̆̌̆̄́̎̓̎̏ 
̋̏ ̨̍̂̎̔̃́̓̉ ̩̖. 

¶ ˠ̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̈́̃̇̅̉ ̟̝̠̎́̅̒̉̌́̓̒ ̙̐̆̑̉̍̉ȟ ̨̓̏̅ ɀ ̂ ̨̨̎́̑̎ȟ ̨ ̎́̒́̍-
̨̗̝̋̎̆ ɀ ̋ ̨̟̘̌̏̃Ȣ 

¶ ˜̨̠̏̃̅̏̍̌̆̎̎ ̃ ̖̋̑̔̄̌̉ ̖̅̔̇̋́ ̟̝̍́̓ ̎́̊̃̉̉̊̚ ̨̐̑̏̑̉̓̆̓Ȣ 

¶ ˜̨̠̏̃̅̏̍̌̆̎̎ ̏̅̎́̋̏̃̏̄̏ ̨̐̑̏̑̉̓̆̓̔ ̗̝̟̝̠̏̐̑́̏̃̔̓̒ ̨̈̌̃́ ̎́̐̑́̃̏Ȣ 

ˣ̨ ̐̑́̃̉̌́ ̟̝̏̑̍̔̓̕ ̅ ̔̇̆ ̐̑̉̑̏̅̎̉̊ ̐ ̠̏̑̅̏̋  ̐̑ ̘̏̉ ̠̓́̎̎Ȣ ˍ̌ȟ̆ ̠̋̏̚ ̃̉ ̖̘̏̆̓̆ ̂̔̓̉ 
̃̐̆̃̎̆̎̉̍̉ȟ ̏̚ ̨̙̃́ ̨̠̐̏̃̅̏̍̌̆̎̎ ̟̝̠̎́̅̒̉̌́̓̒ ̃ ̨̐̏̓̑̂̎̏̍̔ ̠̐̏̑̅̋̔ȟ ̓  ̏̈ ́̃̇̅̉ 

aPen color: Color  yellow        ̆ ̨̋̃̃́̌̆̎̓̎̆       aPen color: ( Color  yellow )  

2                              1 2                            1 
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̍̏̇̆̓̆ ̐̏̒̓́̃̉̓̉ ̨̝̙̂̌̆ ̅̔̇̏̋ȟ ̠̋ ̐̏̋́̈́̎̏ ̎́ ̑̉̒. 9.σȢ ˚́ ̨̗̊ ̨̖̒̆̍ ̐ ̨̠̏̃̅̏̍̌̆̎̎ 
yellow ̔ ̎́̑̎̆ȟ ́ color: ̋ ̟̘̌̏̃ȟ̆ ̓̏̍̔ ̙̐̆̑̉̍ ̤̝̠̎́̅̒̉̌́̓̒ Color yellowȢ ˛̨̝̒̋̌̋̉ 
̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨̨̎́̅̒̌́̎ ̃ ̖̅̔̇̋́ȟ ̟̝̠̎́̅̒̉̌́̓̒ ̙̐̆̑̉̍̉ȟ ̓̏ ̃̈ ̠̠̓̓ Color yellow ̔  
ɉ̨̎̆̐̏̓̑̂̎Ɋ̨ ̅̔̇̋ ̉̌ ̙̉̆ ̨̟̤̐̅̋̑̆̒̌ȟ ̏̚ ̃̏̎̏ ̂̔̅̆ ̨̎́̅̒̌́̎̏ ̙̐̆̑̉̍Ȣ ˑ̨́̌ ̃ ̑ ̨̏̈̅̌ ̨
̨̐̑̏̌ ̟̒̓̑̏̃́̎̏ ̋ ̏̇̆̎ ̨̈ ̗̖̉ ̨̍̏̍̆̎̓̃Ȣ 

̂ͤ͊ͪͤ͜ > x ͤ͊ͪͤ͜͜ > ˴ ͡Ό;͍ͦ͜ 

ˠ̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̟̝̠̎́̅̒̉̌́̓̒ ̙̐̆̑̉̍̉ȟ ̨̓̏̅ ɀ ̂ ̨̨̎́̑̎ȟ ̨ ̨̗̝̎́̒́̍̋̎̆ ɀ ̋ ̨̟̘̌̏̃Ȣ 
˙̉ ̓́̋̏̇ ̍̏̇̆̍̏ ̒̋́̈́̓̉ȟ ̏̚ ̨̔̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̟̝̍́̓ ̃̉̉̊̚ ̨̐̑̏̑̉̓̆̓ ̨̎̇ ̨̨̙̎. 

ˏ́̇̌̉̃̏  ɣ ̨̎́̑̎ > ˎ ̨̨̎́̑̎ > ̠ ̨̟̘̌̏̃ 

ˬ̋ ̃̉ ̅̎̏ ̈ ̐ ̨̑̉̋̌́̅ȟ̃ ̐̑́̃̉̌́ ̒̉̎̓́̋̒̉̒̔ 0ÈÁÒÏ ̈́̄́̌̏̍ ̟̝̄́̑́̎̓̔̓ȟ ̏̚ ̃̉̑́̈̉ 
̐̑̏̄̑́̍̉ ̍ ̏̇̎́ ̘̉̓́̓̉ ̐̑̉̑̏̅̎̏ȟ ̠̋ ̘̈̃̉́̊̎̉̊ ̓̆̋̒̓Ȣ 

1000 factorial  / 999 factorial  
>>> 1000  

 

2 raisedTo : 1 + 3 factorial  
>>> 128  

˚́ ̝̇́̌ȟ ̐̑́̃̉̌́ ̈́̎́̅̓̏ ̨̒̐̑̏̆̎̚ ̠̅̌ ̠̎́̅̒̉̌́̎̎ ̘̖́̑̉̍̆̓̉̎̉̕ ̨̝̐̏̃̅̏̍̌̆̎ȟ ̓̏̍̔ 
̝̠̅̏̃̏̅̉̓̒ ̈ ́̐̉̒̔̃́̓̉ ̅ ̔̇̋̉ȟ ̏̚ ̂̈ ́̅́̓̉ ̘ ̨̝̆̑̄̏̃̒̓ ̠̃̉̋̏̎́̎̎ ̂ ̨̖̎́̑̎̉ ̏ ̨̐̆̑́̓̏̑̃Ȣ 

1 + 2 * 3  
>>> 9  

 

1 + (2 * 3)  
>>> 7  

ˍ̘̑̉̍̆̓̉̎̉̍̕ ̨̨̠̎̆̃̅̐̏̃̅̎̏̒̓̍ ̠̘̐̑̉̒̃̆̎̏ ̏̋ ̑̆̍̉̊ ̐́̑́̄̑́̕. 

˚́̒̓̔̐̎̉̊ ̐̑̉̋̌́̅ ̖̓̑̏̉ ̨̙̒̋̌́̅̎̉ ̊(!), ̐ ̑̏̓̆ ̨̃̎ ̅ ̏̂̑̆ ̨ ̟̌̒̓̑̔ ̤̓ ȟ̆ ̏̚ ̨̝̎́̃̓ ̨̓́̋ 
̃̉̑́̈̉ ̍̏̇̎́ ̘̉̓́̓̉ ̐̑̉̑̏̅̎̏. 

[:aClass | aClass methodDict keys select: [:aMethod |  
    (aClass  >> aMethod) isAbstract ]] value: Boolean  
>>> #( #ifTrue: #| #xor: #asBit #ifFalse:ifTrue: #ifFalse:  
      #ifTrue:ifFalse: #or: #& #and: #not )  

˟̔̓ ̍̉ ̖̘̏̆̍̏ ̨̠̅̏̃̅́̓̉̒ȟ ̨̠̋ ̍̆̓̏̅̉ ̋̌́̒̔ Boolean ́ ̂̒̓̑́̋̓̎.̨ ̝ ̤́̐̉̓̔̍̏ ̠̝̋̉̊̒ ̋̌́̒, 
́̑̄̔̍̆̎̓ aClass ̂ ̌̏̋́ȟ ̐̑̏ ̨̟̘̋̌ ̊̏̄̏ ̒̌̏̃̎̉̋́ ̨̍̆̓̏̅̃ ̨ ̤̃̉̂̉̑́̍̏ ̨̓ ̍̆̓̏̅̉ȟ ̨̠̋ ̤ 
́̂̒̓̑́̋̓̎̉̍̉Ȣ ˜̨̏̓̍ ̍̉ ̐̑̉̃ȭ̠̤̈̔̍̏ ́̑̄̔̍̆̎̓ aClass ̅ ̏ ̋̏̎̋̑̆̓̎̏̄̏ ̘̠̈̎́̆̎̎ Boolean. 
˗̨̑̔̄̌ ̅̔̇̋̉ ̨̨̐̏̓̑̂̎ ̙̌̉̆ ̠̅̌ ̓̏̄̏ȟ ̏̂̚ ̨̎́̅̒̌́̓̉ ̨̂̎́̑̎̆ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ЄЄȟ ̠̋̆ 
̤̃̉̂̉̑́ ̍̆̓̏̅ ̨̈ ̋̌́̒̔ȟ ̐̆̑̆̅ ̓̉̍ȟ ̠̋ ̨̎́̅̒̌́̓̉ ̗̝̏̍̔ ̍̆̓̏̅̔ ̔̎́̑̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ 
isAbstract. ̝  ̑̆̈ ̝̔̌̓́̓ ̔̈ ̨̑̏̈̔̍̌̏ȟ ̨̠̋ ̍̆̓̏̅̉ ̨̐̏̓̑̂̎̏ ̑ ̨̆́̌̈̔̃́̓̉ ̃ ̋ ̏̎̋̑̆̓̎̉ ̖
̨̐̅̋̌́̒́ ̖True ̓  ́False ̋ ̌́̒̔ Boolean. 

˚̨́̒̐̑́̃̅ȟ ̍̉ ̍̏̄̌̉ ̂ ̎́̐̉̒́̓̉ ̨̙̐̑̏̒̓̉̊ ̨̆̋̃̃́̌̆̎̓̎̉̊ ̃̉̑́̈ ȺBoolean methodDict 
select: [:each | each isAbstract] thenCollect: [:each | each selector].Ȼ 

˜̑̉̋̌́̅Ȣ ɣ  ̨̃̉̑́̈ aPen color: Color yellow ̏ ̅̎̆ ̔̎́̑̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ yellow ̅ ̏ ̋̌́̒̔ 
Color ̨  ̏̅̎̆ ̟̘̋̌̏̃̆ color: ̅ ̏ ̠̆̋̈̆̍̐̌̑́ aPenȢ ˞̘̐̏́̓̋̔ ̟̝̎́̅̒̉̌́̓ ̨̔̎́̑̎ ̨̐̏̃̅̏̍-



˴͙ͦͣͨͦ͘ͼ͜Ύ ͍͔ͨͦ͒ͦͣͤ͜͡Έ 

101 

̠̌̆̎̎ȟ ̓̏̍̔ Color yellow ̎ ̤̝̠́̅̒̉̌́̓̒ ̙̐̆̑̉̍Ȣ ˠ̨̎́̒̌̅̏̋ ̊̏̄̏ ̠̃̉̋̏̎́̎̎ ̝̠̐̏̃̆̑̎̆̓̒ 
̠̆̋̈̆̍̐̌̑ȟ ̎́̈̃̆̍̏ ̊̏̄̏ aColorȟ ̠̋̉̊ ̒̓́̎̆ ́̑̄̔̍̆̎̓̏̍ ̨̠̐̏̃̅̏̍̌̆̎̎ aPen color: aColor. 
˚́ ̑̉̒. ωȢσ ̨̘̄̑́̎̏̕ ̈̏̂̑́̇̆̎̏ ̐ ̨̘̝̏̆̑̄̏̃̒̓ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎Ȣ 

ʏȢɗɜɠɞɡɠəɚɨɹɱ ɔɚɜɠɟɒɟɟɱ ɔɚɢɒəɥ aPen color : Color  yellow "  
   aPen color : Color  yellow  
(1)  Color  yellow        "ɣɡɠɩɒɤɜɥ ɟɒɖɣɚɝɒɰɤɮɣɱ ɥɟɒɢɟɹ ɡɠɔɹɖɠɞɝɗɟɟɱ"  
>>> aColor  
(2)   aPen color: aColor " ɡɠɤɹɞ -  ɜɝɰɩɠɔɹ"  

 
˝̉̒Ȣ 9.4. ˎ ̨̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̟̝̠̎́̅̒̉̌́̓̒ 

̐̆̑̆̅ ̟̘̋̌̏̃̉̍̉ 

 
˝̉̒Ȣ 9.5. ˑ ̨̗̠̆̋̏̍̐̏̈̉ ̃̉̑́̈̔ 

Pen new go: 100 + 20 

˜̑̉̋̌́̅Ȣ ɣ  ̨̃̉̑́̈ aPen go: 100 + 20 ̅ ̃́ ̨̠̐̏̃̅̏̍̌̆̎̎ȡ ̨̂̎́̑̎̆ Ⱥ+ 20Ȼ ̨ ̟̘̋̌̏̃̆ Ⱥgo:ȣȻȢ 
ˎ̨̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̟̝̍́̓ ̃̉̉̊̚ ̨̐̑̏̑̉̓̆̓ ̨̎̇ ̨̟̘̋̌̏̃ȟ ̓̏̍̔ ̘̒̐̏́̓̋̔ ̤̝̠̃̉̋̏̎́̓̒ 
̠̎́̅̒̉̌́̎̎ 100 + 20ȡ ̏̂ȭ̤̋̓ 100 ̏ ̤̓̑̉̍́ ̨̠̐̏̃̅̏̍̌̆̎̎ + 20ȟ ̝̠̐̏̃̆̑̎̆̓̒ ̝̑̆̈̔̌̓́̓ ɀ 
̏̂ȭ̤̋̓ 120Ȣ ˜̨̏̓̍ ̏̂ǫ̤̃̄̋̓̏̃ aPen ̂ ̔̅̆ ̨̎́̅̒̌́̎̏ ̨̠̐̏̃̅̏̍̌̆̎̎ go: 120. ̃ ̨̨̝̏̒̌̅̏̃̎̒̓ 
̘̠̏̂̉̒̌̆̎̎ ̃̉̑́̈̔ ̨̘̄̑́̎̏̕ ̈̏̂̑́̇̆̎́ ̎́ ̑̉̒. 9.4 ̨  ̓ ̆̋̒̓̏̍ ̐̑̏̄̑́̍̉ ̔ ̨̋̏̅ ̘̎̉̇̆Ȣ 

ʏȢɗɜɠɞɡɠəɚɨɹɱ ɠɓɩɚɣɝɗɟɟɱ ɔɚɢɒəɥ aPen go: 100 + 20 "  
   aPen go: 100 + 20  
(1)  100 + 20     "ɣɡɠɩɒɤɜɥ ɟɒɖɣɚɝɒɰɤɮ ɓɹɟɒɢɟɹ ɡɠɔɹɖɠɞɝɗɟɟɱ"  
>>> 120  
(2)  aPen go: 120 " ɡɠɤɹɞ -  ɜɝɰɩɠɔɹ"  

˜̑̉̋̌́̅Ȣ ˏ ̉̋̏̎́̊̓̆ ̠̋ ̃̐̑́̃̔ ̨̗̟̅̆̋̏̍̐̏̈̉ ̠̃̉̋̏̎́̎̎ ̃̉̑́̈̔ Pen new go: 100 + 2, 
̒̋̌́̅̆̎̏̄̏ ̈ ̔̎́̑̎̏̄̏ȟ ̟̘̋̌̏̃̏̄̏ ̓́ ̨̂̎́̑̎̏̄̏ ̨̝̐̏̃̅̏̍̌̆̎ ɉ̅̉̃Ȣ ̑̉̒Ȣ ωȢυɊȢ 

˿ͨͦ;͊ͭͯ͟ ͙͒ͯ͗͟ 

˜̨̠̏̃̅̏̍̌̆̎̎ ̃ ̖̅̔̇̋́ ̟̝̍́̓ ̃̉̉̊̚ ̨̐̑̏̑̉̓̆̓ ̨̎̇ ̨̔̒ ̨̨̙̎Ȣ 

ˏ́̇̌̉̃̏  (ˏ̉̑́̈) > ɣ ̨̎́̑̎ > ˎ ̨̨̎́̑̎ > ̠ ̨̟̘̌̏̃ 

˚́̃̆̅̆̍̏ ̨̝̋̌̋́ ̨̐̑̉̋̌́̅̃Ȣ 

˔ ̐̆̑ ̙̏̄ ̏ ̐ ̑̉̋̌́̅ ̔̂ ̘́̉̍̏ȟ ̏̚ ̍̏̇̎́ ̨̠̏̂̊̓̉̒ ̂̆̈ ̅̔̇̏̋ȟ ̠̋̏̚ ̠̐̏̑̅̏̋ ̘̠̏̂̉̒̌̆̎̎ 
̃̇̆ ̓́̋̉̊ȟ ̠̋ ̎́̍ ̓̑̆̂́ȟ ̓̏̂̓̏ȟ ̝̑̆̈̔̌̓́̓ ̘̠̏̂̉̒̌̆̎̎ ̃̉̑́̈̔ ̈ ̅̔̇̋́̍̉ ̂̔̅̆ ̓́̋̉̊ 
̒́̍̉̊, ̠ ̋ ̂̆̈ ̅̔̇̏̋Ȣ ˑ̨́̌ ̘̟̤̏̂̉̒̌̍̏ ̓́̎̄̆̎̒ ̘̉̒̌́ 1.5ȟ ̟̤̈́̏̋̑̔̄̌̍̏ ̊̏̄̏ ̓́ 
̟̤̐̆̑̆̓̃̏̑̍̏ ̎́ ̠̑̅̏̋Ȣ 

1.5 tan rounded asString = (((1.5 tan) rounded) asString)  
>>> true  

ˑ̑̔̄̉̊ ̐̑̉̋̌́̅ ̤̅̆̍̏̎̒̓̑̔ȟ ̏̚ ̘̠̏̂̉̒̌̆̎̎ ̨́̋̓̏̑́̌́̕ ̤̍́ ̃̉̉̊̚ ̨̐̑̏̑̉̓̆̓ ̨̎̇ 
̠̅̏̅́̃́̎̎Ȣ ˬ̋̏̚ ̨̐̏̓̑̂̎̏ ̘̒̐̏́̓̋̔ ̅̏̅́̓̉ 3 ̓ ́ 4ȟ ̓̏ ̨̂̎́̑̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ + ̓ ̑̆̂  ́
̠̃̈̓̉ ̃ ̅̔̇̋̉Ȣ 

2                      1 
aPen go: 100 + 20  

3                    1      2 
Pen new go: 100 + 20  
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3 + 4 factorial  
˲˲˲ ʧʬ ʏƽɟɗ ʪʣʩʣƾʏ 

 

(3 + 4) factorial  
>>> 5040  

˜̨̏̅̂̎̏ ̃ ̎́̒̓̔̐̎̏̍̔ ̨̐̑̉̋̌́̅ ̅̔̇̋̉ ̨̨̐̏̓̑̂̎ȟ ̏̂̚ ̠̎́̅̒̉̌́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ 
lowMajorScaleOn: ̃ ̨̠̅̂̔̌̏̒ ̐̆̑̆̅ play. 

( FMSound lowMajorScaleOn : FMSound clarinet ) play  
"(1)  ɟɒɖɣɚɝɒɟɟɱ clarinet  ɜɝɒɣɠɔɹ &-3ÏÕÎÄƗ ɫɠɓ ɣɤɔɠɢɚɤɚ əɔɥɜ ɜɝɒɢɟɗɤɒ 
 (2)  ɔɚɜɠɢɚɣɤɒɟɟɱ ɨɮɠɕɠ əɔɥɜɥ ɔ ɜɝɰɩɠɔɠɞɥ ɡɠɔɹɖɠɞɝɗɟɟɹ ÌÏ×-ÁÊÏÒ3ÃÁÌÅ/Îƙ 
       ɜɝɒɣɠɔɹ &-3ÏÕÎÄ 
 (3)  ɔɹɖɤɔɠɢɗɟɟɱ ɠɤɢɚɞɒɟɠɕɠ əɔɥɜɥ ɡɠɔɹɖɠɞɝɗɟɟɱɞ play "  

˜̑̉̋̌́̅Ȣ ̋ ̝̆̈̔̌̓́̓ ̘̠̏̂̉̒̌̆̎̎ ̃̉̑́̈̔ (65@325 extent: 134@100) center ɀ ̗ ̆̎̓̑ ̠̐̑̍̏-
̋̔̓̎̉̋́ ̈ ̨̟̌̃̏ ̖̝̟̃̆̑̎̏ ̙̟̃̆̑̉̎̏ ̃ ̨̘̗̓̏ ɉφυȠ σςυɊ ̨ ̨̑̏̈̍̑́̍̉ 134³ρππȢ ˚̘̉̇̆ ̏̐̉-
̒́̎̏ ̨̗̟̅̆̋̏̍̐̏̈̉ ̃̉̑́̈̔ȟ ̏̚ ̤̅̆̍̏̎̒̓̑̔ ̠̐̏̑̅̏̋ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ ̔ ̝̎̏̍̔Ȣ 
˞̘̐̏́̓̋̔ ̟̝̠̎́̅̒̉̌́̓̒ ̨̠̐̏̃̅̏̍̌̆̎̎ ̃ ̖̅̔̇̋́ȡ ̅̃́ ̨̨̂̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ @325 ̨  @100 
̟̝̠̎́̅̒̉̌́̓̒ ̘̉̒̌́̍ 65 ̨  134ȟ ̨̨̃̅̐̏̃̅̎̏ȟ ̓́ ̟̝̐̏̃̆̑̓́̓ ̘̓̏̋̉Ȣ ˜̙̆̑́ ̈ ̖̎̉ ̤̏̓̑̉̍̔ 
̟̘̋̌̏̃̆ ̨̠̐̏̃̅̏̍̌̆̎̎ extent: ̈  ́̑ ̄̔̍̆̎̓̏̍ ̟̅̑̔̄̏ ̘̟̓̏̋̏ȟ ̏̚ ̤̐̏̃̆̑̓́ ̠̐̑̍̏̋̔̓̎̉̋Ȣ 
˚̨̗̝́̒́̍̋̎̆ ̔̎́̑̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ center ̎ ̤̝̠́̅̒̉̌́̓̒ ̒̓̃̏̑̆̎̏̍̔ ̠̐̑̍̏̋̔̓̎̉̋̔ ̨ 
̤̐̏̃̆̑̓́ ̘̓̏̋̔ ɀ ̊ ̏̄̏ ̗̆̎̓̑Ȣ ˛̘̠̂̉̒̌̆̎̎ ̃̉̑́̈̔ ̂̆̈ ̅̔̇̏̋ ̒̐̑̏̃̏̋̔̃́̌̏ ̂ ̐̏̍̉̌̋̔ȟ ̂̏ 
̎́̊̃̉̉̊̚ ̨̐̑̏̑̉̓̆̓ ̍́̌̏ ̂ ̔̎́̑̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ centerȟ ́ ̏̂ȭ̤̋̓ 100 ̊ ̏̄̏ ̎̆ ̨̤̑̏̈̔̍Ȣ 

"ȭɢɚɜɝɒɖ ɔɚɜɠɢɚɣɤɒɟɟɱ ɖɥɘɠɜ"  
   (65@325 extent : 134@100) center  
(1)  65@325 "ɓɹɟɒɢɟɗ"  
>>> aPoint  
(2)  134@100 "ɓɹɟɒɢɟɗ"  
>>> anotherPoint  
(3)  aPoint extent: anotherPoint " ɜɝɰɩɠɔɗ"  
>>> aRectangle  
(4)  aRectangle center " ɥɟɒɢɟɗ"  
>>> 132@375 

 
˝̉̒Ȣ 9.6. ˑ ̨̗̠̆̋̏̍̐̏̈̉ ̃̉̑́̈̔ Pen new down 

˭͍͊͜͡ ͍ͤ͊ͨͪ͊ͦ 

˟̆̐̆̑ ̍̉ ̤̈̎́̍̏ȟ ̠̋ ̗̝̟̝̠̏̐̑́̏̃̔̓̒ ̨̠̐̏̃̅̏̍̌̆̎̎ ̨̖̑̈̎̉ ̨̃̉̅ ̃ ́̂̏ ̨̨̐̑̏̑̉̓̆̓̃Ȣ 
˔̙̠́̌̉̉̌̏̒ ̈ȭ̠̒̔̃́̓̉ȟ ̠̋ ̟̝̠̎́̅̒̉̌́̓̒ ̨̠̐̏̃̅̏̍̌̆̎̎ ̈ ̏̅̎́̋̏̃̉̍ ̨̐̑̏̑̉̓̆̓̏̍Ȣ ˵̖ 
̨̠̟̝̃̅̐̑́̃̌̓ ̨̈̌̃́ ̎́̐̑́̃̏Ȣ ˔́̔̃́̇̓̆ȟ ̏̚ ̃̉ ̃̇̆ ̘̂́̉̌̉ ̓́̋̔ ̨̐̏̃̆̅̎̋̔ ̔ ̨̐̑̉̋̌́̅ 
1.5 tan rounded asStringȟ ̅̆ ̨̃̒ ̨̔̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̟̝̠̎́̅̒̉̌́̓̒ ̨̈̌̃́ ̎́̐̑́̃̏ȟ ̏̚ 
̨̆̋̃̃́̌̆̎̓̎̏ (((1.5 tan) rounded) asString). 

ˏ́̇̌̉̃̏  ̃ ̠̏̑̅̏̋ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ ̏̅̎́̋̏̃̏̄̏ ̃̉̅̔ ɀ ̈ ̨̌̃́ ̎́̐̑́̃̏Ȣ 

1              2 
Pen new down 
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˜̑̉̋̌́̅Ȣ ɣ  ̨̃̉̑́̈ Pen new down ̔ ̨̒ ̨̠̐̏̃̅̏̍̌̆̎̎ ̨̔̎́̑̎ȟ ̓̏̍̔ ̙̐̆̑̉̍ ̂̔̅̆ ̨̎́̅̒̌́̎̆ 
̙̐̆̑̆ ̨̈̌̃́ȡ ̘̒̐̏́̓̋̔ ̤̝̠̃̉̋̏̎́̓̒ Pen new. ˏ ̏̎̏ ̐̏̃̆̑̎̆ ̎̏̃̔ ̘̑̔̋̔ȟ ̠̋́ ̤̏̓̑̉̍́ 
̨̠̐̏̃̅̏̍̌̆̎̎ down ɉ̅̉̃Ȣ ̑̉̒Ȣ ωȢφɊȢ 

ˢ͙ͪͺ͔͙ͣͭ;ͤ͜ ͔͍͍ͤ͒ͨͦ͒ͤͦͫͭ͜͜͜ 

˜̑́̃̉̌́ ̨̗̩̋̏̍̐̏̈̉ ̐ ̨̏̃̅̏̍̌̆̎ ̝̐ ̨̑̏̒̓Ȣ ˚̤̆̍́ ̠̠̐̏̎̓̓ ̘̍́̓̆̍́̓̉̎̏̄̏ ̨̐̑̏̑̉̓̆̓̔ȟ 
̓̏̍̔ ̏̚ ̨̘́̑̉̍̆̓̉̎̕ ̨̠̐̏̃̅̏̍̌̆̎̎ ɀ ̐ ̑̏̒̓̏ ̨̂̎́̑̎ ̨̐ ̨̠̏̃̅̏̍̌̆̎̎ȟ ̠̋ ̨ ̝̂̔̅-̨̠̋ ̨̨̙̎Ȣ 
˟̏̇ ̝̑̆̈̔̌̓́̓ ̩ ̖̝̎̏̄̏ ̃ ̠̉̋̏̎́̎̎ ̍̏̇̆ ̠̃̉̅́̓̉̒ ̎ ̝̆̐̑́̃̉̌̎̉̍. ˑ ̨́̌ ̏ ̙̐̉̆̍̏ ̓ ̨̉̐̏̃ 
̨̗̩̒̉̓̔́ȟ ̋̏̌̉ ̨̨̐̏̓̑̂̎ ̨̅̏̅́̓̋̏̃ ̅̔̇̋̉Ȣ 

3 + 4 * 5  
˲˲˲ ʨʪ ʏƽɟɗ ʧʨƾ ȟɹɟɒɢɟɹ ɡɠɔɹɖɠɞɝɗɟɟɱ ɟɒɖɣɚɝɒɰɤɮɣɱ əɝɹɔɒ ɟɒɡɢɒɔɠʏ 

 

3 + (4 * 5)  
>>> 23  

 

1 + 1/3  
˲˲˲ ƽʧƳʨƾ ʏɒ ɟɗ ʩƳʨʏ 

 

1 + (1/3)  
>>> (4/3)  

 

1/3 + 2/3  
˲˲˲ ƽʬƳʮƾ ʏɒ ɟɗ ʦʏ 

 

(1/3) + (2/3)  
>>> 1  

 
˝̉̒Ȣ 9.7. ̝ ̘̃̉́̊̎̉̊ ̠̐̏̑̅̏̋ ̠̃̉̋̏̎́̎̎ 

 
˝̉̒Ȣ 9.8. ̝ ̨̍̎́ ̠̐̏̑̅̋̔ ̠̃̉̋̏̎́̎̎ ̈́ 

̟̅̏̐̏̍̏̄̏ ̅̔̇̏̋ 

˜̑̉̋̌́̅Ȣ ɣ  ̨̃̉̑́̈ 20 + 2 * 5 ̓ ̨̝̌̋̉ ̨̨̂̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ + ̨  *Ȣ ˍ ̔ Pharo ̎ ̤̆̍́ ̏ ̖̋̑̆̍̉ 
̨̨̐̑̏̑̉̓̆̓̃ ̠̅̌ ̨̏̐̆̑́̓̏̑̃ + ̨  *Ȣ ˣ̆ ̐̑̏̒̓̏ ̨̨̂̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̓̏̍̔ * ̎ ̆ ̤̍́ ̃̉̏̄̏̚ 
̨̐̑̏̑̉̓̆̓̔ ̨̎̇ +Ȣ ˜̙̆̑̉̍ ̂̔̅̆ ̨̎́̅̒̌́̎̆ ̙̐̆̑̆ ̨̈̌̃́ ̨̠̐̏̃̅̏̍̌̆̎̎ + 2 ̏ ̂ǫ̤̃̄̋̓̏̃ 20, 
̨̐̏̓̍ ̝̑̆̈̔̌̓́̓ ̠̅̏̅́̃́̎̎ ̤̏̓̑̉̍́ ̨̠̐̏̃̅̏̍̌̆̎̎ * 5. ̃ ̠̏̑̅̏̋ ̠̃̉̋̏̎́̎̎ ̃̉̑́̈̔ 
̐̏̋́̈́̎̏ ̎́ ̑̉̒. ωȢχ ̨ ̃ ̨̋̏̅ ̘̎̉̇̆Ȣ 

"ȱɣɹ ɓɹɟɒɢɟɹ ɡɠɔɹɖɠɞɝɗɟɟɱ ɞɒɰɤɮ ɠɖɟɒɜɠɔɚɛ ɡɢɹɠɢɚɤɗɤƗ ɤɠɞɥ ɡɗɢɪɗ əɝɹɔɒ 
 ɡɠɔɹɖɠɞɝɗɟɟɱ ˩ ʧ ɓɥɖɗ ɔɚɜɠɟɒɟɠ ɡɗɢɪɚɞƗ ɟɗəɔɒɘɒɰɩɚ ɟɒ ɡɢɒɔɚɝɒ ɒɢɚɦɞɗɤɚɜɚƗ 
 əɕɹɖɟɠ ə ɱɜɚɞɚ ɡɗɢɪɚɞ ɞɒɝɠ ɓ ɓɥɤɚ ǉ ʪƚ"  
 
     20 + 2 * 5  
(1)  20 + 2 >>> 2 2 
(2)      22 * 5 >>> 110  

1                2 
20  +  2  *  5  

2              1 
20  + ( 2 * 5 )  
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ˬ̋ ̃̉ ̅̎̏ ̈  ̐ ̝̏̐̆̑̆̅̎̏̄ ̏̐ ̑̉̋̌́̅ȟ̔ ̝̑̆̈̔̌̓́̓̏̍ ̘̠̏̂̉̒̌̆̎̎ ̃̉̑́̈̔ ̤ ρρπȟ ́ ̎̆ σπȢ ˣ̆ 
̠̤̃̉̄̌̅́ȟ ̝̍́̂̔̓ȟ ̨̎̆̒̐̏̅̃́̎̏ȟ ́̌̆ ̤̃̉̐̌̉̃́ ̈ ̐̑́̃̉̌ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎Ȣ ˣ̆ ̨̗̎́ȟ 
̠̋̔ ̝̠̅̏̃̏̅̉̓̒ ̐̌́̓̉̓̉ ̈́ ̐̑̏̒̓̏̓̔ ̨̍̏̅̆̌Ȣ ˦̏̂ ̏̓̑̉̍́̓̉ ̝̐̑́̃̉̌̎̉̊ ̝̑̆̈̔̌̓́̓ȟ ̐ -̏
̨̓̑̂̎̏ ̃̉̋̏̑̉̒̓́̓̉ ̅̔̇̋̉Ȣ ˜̨̠̏̃̅̏̍̌̆̎̎ ̃  ̖̅̔̇̋́ ̤̝̠̎́̅̒̉̌́̓̒ ̙̐̆̑̉̍ȟ ̓̏̍̔ ̃̉̑́̈ 
20 + (2 * 5) ̐ ̏̃̆̑̎̆ ̝̐̑́̃̉̌̎̉̊ ̝̑̆̈̔̌̓́̓ȟ ̠̋ ̈̏̂̑́̇̆̎̏ ̃ ̨̋̏̅ ̘̎̉̇̆ ̓́ ̎́ ̑̉̒. 9.8. 

"ȭɠɔɹɖɠɞɝɗɟɟɱ ɔ ɖɥɘɜɒɧ ɟɒɖɣɚɝɒɰɤɮɣɱ ɡɗɢɪɚɞɚƗ ɤɠɞɥ ǉ ʪ ɓɥɖɗ ɟɒɖɹɣɝɒɟɠ 
 ɡɗɢɗɖ ˩ ƽƾƗ ɫɠ ɖɒɣɤɮ ɡɢɒɔɚɝɮɟɚɛ ɢɗəɥɝɮɤɒɤƚ"  
     20 + (2 * 5)  
(1)        2 * 5 >>> 10  
(2)  20 + 10  >>> 30  

ˏ́̇̌̉̃̏  ̱ ̘̑̉̍̆̓̉̎̕ ̨̏ ̐̆̑́̓̏̑ ̉̔  Pharo ̍ ̟̝́̓ ̏ ̅̎́̋̏̃̉̊ ̐ ̨̑̏̑̉̓̆̓Ȣ + ̨  * ̐ ̑̏̒̓̏ 
̨̨̂̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̓̏̍̔ * ̎ ̆ ̤̍́ ̨̝̙̂̌̏̄̏ ̨̐̑̏̑̉̓̆̓̔ ̨̎̇ +. 
ˏ̉̋̏̑̉̒̓̏̃̔̊̓̆ ̅̔̇̋̉ȟ ̏̂̚ ̏̓̑̉̍́̓̉ ̨̘̏̋̔̃́̎̉̊ ̝̑̆̈̔̌̓́̓Ȣ 

 

˚̠̆̃̎̉̊ ̨̐̑̏̑̉̓̆̓ ɉ̈́ ̐̑́̃̉̌́̍̉Ɋ ˜̨̑̏̑̉̓̆̓ ̠̃̎̏ ̈́̅́̎̉̊ ̅̔̇̋́̍̉ 

aPen color: Color yellow  aPen color: (Color yellow)  

aPen go: 100 + 20  aPen go: (100 + 20)  

aPen penSize: aPen penSize +  2 aPen penSize: (( aPen penSize )  + 2)  

20 factorial + 4  (20 factorial) + 4  

 

˜̑́̃̉̌́ ̨̨̐̑̏̑̉̓̆̓̎̏̒̓ ̖̔̎́̑̎̉ȟ ̨̖̂̎́̑̎̉ ̨ ̟̘̖̋̌̏̃̉ ̨̝̐̏̃̅̏̍̌̆̎  ̔̂ ̝̖́̄́̓̏ ̃̉̐́̅-
̖̋́ ̟̝̅́̓ ̈̍̏̄̔ ̎̆ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̅̔̇̋̉Ȣ ˠ ̨̗̓́̂̌̉ ̃ ̨̌̃̏̍̔ ̨̗̒̓̏̃̐ ̨̐̏̋́̈́̎ 
̨̒̋̌́̅̆̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨̈́̐̉̒́̎ ̈ ̔ ̖̠̑́̔̃́̎̎̍ ̐ ̑́̃̉̌ ̐ ̨̨̑̏̑̉̓̆̓̎̏̒̓ȟ ́ ̃ ̐̑́̃̏̍̔ ɀ 
̨̨̨̃̅̐̏̃̅̎ ̩̍ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̠̋̂̉ ̖̓́̋̉ ̐̑́̃̉̌ ̎̆ ̂̔̌̏Ȣ ˛̂̉̅̃́ ̨̃́̑́̎̓̉ ̠̎́̅̒̉̌́̎̎ 
̨̝̐̏̃̅̏̍̌̆̎ ̨̟̝̅̓ ̏̅̎́̋̏̃̏ȟ ́̂̏ ̟̝̐̏̃̆̑̓́̓ ̏̅̎́̋̏̃̉̊ ̝̑̆̈̔̌̓́̓Ȣ 

9.4. ̒͟ ͙ͪͦͨͤ͊ͭ͘͘͜ ͟͡Ό;͍͔ͦ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ 

ˠ ̨̨̘̗̐̏́̓̋̃̃ ̘́̒̓̏ ̟̝̃̉̎̉̋́̓ ̨̓̑̔̅̎̏̚ ̈ ̨̠̑̏̈̔̍̎̎̍ ̓̏̄̏ȟ ̋̏̌̉ ̨̐̏̓̑̂̎̏ ̃̉̋̏̑̉̒̓̏-
̃̔̃́̓̉ ̅̔̇̋̉Ȣ ˑ́̃́̊̓̆ ̠̑̏̈̄̌̎̆̍̏ȟ ̠̋ ̨̠̋̏̍̐̌̓̏̑ ̨̤̑̏̈̐̈̎́ ̨̟̘̋̌̏̃ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

˿͍͙͙ͭ͊ͭ ͙͒ͯ͗͟ ;͙ ͤ͜Κ 

˘̨̓̆̑̉ [, ], ( ̨  ) ̟̝̏̂̍̆̇̔̓ ̨̨̑̈̎ ̨̠̅̌̎̋̉. ɣ  ̖̍̆̇́ ̩̓́̋̏ ̨̠̅̌̎̋̉ ̋ ̟̘̌̏̃̆ ̨̠̐̏̃̅̏̍̌̆̎̎ ̤ 
̙̟̎́̊̅̏̃̏ ̨̨̟̐̏̒̌̅̏̃̎̒̓ ̨̒̌̃ȟ ̏̚ ̈ ̨̘̟̝̠́̋̎̔̓̒ ̟̅̃̏̋̑́̐̋̏ȟ ̎̆ ̟̐̆̑̆̑̃́̎̏ ̨̌̓̆̑́̍̉ 
̋̑́̐̋́ȟ ̋̏̍́ȟ ́̂̏ ̋̑́̐̋́ ̈ ̟̋̏̍̏. 

 ɣ̎ ́̒̓̔̐̎̏̍̔ ̐ ̨̑̉̋̌́̅ ̅̃́ ̨̖̑̈̎̉ ̟̘̖̋̌̏̃̉ ̨̠̐̏̃̅̏̍̌̆̎̎ȡ rotatedBy:magnify:smoothing: 
̨ at:put:. 

aDict  
   at: (rotatingForm rotateBy: angle magnify: 2 smoothing: 1)  
   put : 3  

˜̨̅̋́̈̋́Ȣ ˬ ̋̏̚ ̃̉ ̨̘̤̃̅̔̃́̓̆ ̨̓̑̔̅̎̏̚ ̈ ̠̈́̒̓̏̒̔̃́̎̎̍ ̐̑́̃̉̌ ̨̨̐̑̏̑̉̓̆̓̎̏̒̓ȟ ̓̏ ̍̏-
̇̆̓̆ ̒̓́̃̉̓̉ ̅̔̇̋̉ ̏̑́̈̔̚ȟ ̋̏̌̉ ̖̘̏̆̓̆ ̨̃̅̏̋̑̆̍̉̓̉ ̅̃́ ̨̠̐̏̃̅̏̍̌̆̎̎ ̈ ̏̅̎́̋̏̃̉̍ 
̨̐̑̏̑̉̓̆̓̏̍Ȣ 
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ˠ ̢̨̑́̍̆̎̓̕ ̋̏̅̔ ̘̎̉̇̆ ̅̔̇̋̉ ̎̆ ̨̨̐̏̓̑̂̎ȟ ̂̏ ̔̎́̑̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ isNil ̍ ̤́ ̃̉̉̊̚ 
̨̐̑̏̑̉̓̆̓ ̨̎̇ ̟̘̋̌̏̃̆ ̨̠̐̏̃̅̏̍̌̆̎̎ ifTrue: [ ]. 

( x isNil )  
   ifTrue : [ ... ]  

ˠ ̎́̒̓̔̐̎̏̍̔ ̢̨̑́̍̆̎̓̕ ̅̔̇̋̉ ̨̨̐̏̓̑̂̎ ̏ ̂̏̃ȭ̠̈̋̏̃̏ȟ ̂̏ ̏̂̉̅̃́ ̨̠̐̏̃̅̏̍̌̆̎̎ȡ ̨ 
includes:ȟ ̨ ifTrue: ɀ ̋ ̨̟̘̌̏̃Ȣ 

ord := OrderedCollection new.  
(ord includes: $a)  
   ifTrue: [ ... ]  

ˬ̋̂̉ ̓̔̓ ̎̆ ̂̔̌̏ ̅̔̇̏̋ȟ ̨̗̠̋̏̌̆̋ ord ̏ ̓̑̉̍́̌́ ̂ ̨̎̆̃̅̏̍̆ ̨̠̐̏̃̅̏̍̌̆̎̎ includes:ifTrue:. 

˴͙ͦ͡ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ [ ]Σ ͊ ͙ͦ͟͡ ό ύ Κ 

˟́̋̏̇ ̝̍̏̇̔̓ ̃̉̎̉̋́̓̉ ̨̓̑̔̅̎̏̚ ̈ ̨̠̑̏̈̔̍̎̎̍ ̓̏̄̏ȟ ̋̏̌̉ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̨̋̃́̅̑́̓̎ 
̅̔̇̋̉ȟ ́ ̋̏̌̉ ̨̋̑̔̄̌Ȣ ː̏̌̏̃̎̉̍ ̨̤̋̑̉̓̆̑̍ ̤ ̓̆ȟ ̨̝̒̋̌̋̉ ̨̑́̈̃ ̃̉ ̤̠̈̂̉̑́̓̆̒ ̘̟̏̂̉̒̌̃́-
̓̉ ̃̉̑́̈Ȣ ˗̨̃́̅̑́̓̎ ̅̔̇̋̉ ̠̝̐̆̑̆̓̃̏̑̓ ̃̉̑́̈ ̎́ ̂̌̏̋̏̃̆ ̠̈́̍̉̋́̎̎ȟ ̠̋̆ ̍̏̇̎́ 
̃̉̋̏̎́̓̉ ̨̝̅̏̃̌̎̔ ̨̨̝̝̋̌̋̒̓ ̨̑́̈̃ȟ ́̂̏ ̎̆ ̃̉̋̏̎́̓̉ ̇̏̅̎̏̄̏ȟ ̈́̌̆̇̎̏ ̨̃̅ ̋̏̎̓̆̋̒̓̔Ȣ 
˟̏̍̔ ̨̋̃́̅̑́̓̎ ̅̔̇̋̉ ̟̝̈́̒̓̏̒̏̃̔̓ ̨̓̏̅ȟ ̋̏̌̉ ̎́̐̆̑̆̅ ̨̎̆̃̅̏̍̏ȟ ̨̝̒̋̌̋̉ ̨̑́̈̃ ̂̔̅̆ 
̘̏̂̉̒̌̆̎̏ ̃̉̑́̈Ȣ ˚̤́̄́̅́̍̏ȟ ̏̚ ̃̉̑́̈ ̍̏̇̆ ̂̔̓̉ ̠̎́̅̒̉̌́̎̎̍ ̐ ̨̠̏̃̅̏̍̌̆̎̎ȟ ̨̟̈̍̎̎̏ȟ 
̨̌̓̆̑́̌̏̍ȟ ̤̠̐̑̉̒̃̏̎̎̍ ́ ̂̏ ̂̌̏̋̏̍Ȣ 

˚̨̆̃̅̏̍̏ȟ ̠̋̉̊ ̈ ̨́̑̄̔̍̆̎̓̃ ̨̠̐̏̃̅̏̍̌̆̎̎ ifTrue:ifFalse: ̂ ̔̅̆ ̃̉̋̏̎́̎̏ȟ ̂̏ ̗̆ ̝̈́̌̆̇̉̓ 
̨̃̅ ̝̑̆̈̔̌̓́̓̔ ̘̠̏̂̉̒̌̆̎̎ ̔̍̏̃̉Ȣ ˟̏̍̔ ̊̏̄̏ ́̑̄̔̍̆̎̓́̍̉ ̤ ̂̌̏̋̉Ȣ ˔ ̖̓́̋̉ ̖̒́̍̉ 
̨̝̍̑̋̔̃́̎ ̘̏̓̑̉̍̔̃́ ̨ ́̑̄̔̍̆̎̓ ̨̠̐̏̃̅̏̍̌̆̎̎ whileTrue: ̐ ̟̝̏̓̑̆̂̔̓ ̖̋̃́̅̑́̓̎̉ 
̅̔̇̏̋Ȣ ˍ̅̇̆ ̎̆ ̨̃̅̏̍̏ȟ ̨̝̒̋̌̋̉ ̨̑́̈̃ ̂̔̅̆ ̘̏̂̉̒̌̆̎̏ ̘̉ ̘̏̓̑̉̍̔̃́ȟ ̘̉ ́̑̄̔̍̆̎̓Ȣ 

˚́ ̐̑̏̓̉̃́̄̔ ̗̝̏̍̔ȟ ̨̋̑̔̄̌ ̅̔̇̋̉ ̟̝̃̐̌̉̃́̓ ̨̝̓̌̋̉ ̎́ ̠̐̏̑̅̏̋ ̠̎́̅̒̉̌́̎̎ ̨̐̏̃̅̏̍-
̝̌̆̎Ȣ ˟̏̍̔ ̋̏̇̎̏̄̏ ̑́̈̔ ̨̐̅ ̘́̒ ̘̠̏̂̉̒̌̆̎̎ ̃̉̑́̈̔ (expression) ̏ ̘̠̂̉̒̌̆̎̎ expression 
̨̝̠̃̅̂̔̅̆̓̒ ̘̓̏̎̏ ̏̅̉̎ ̑ ́̈Ȣ 

"Ʌ ɠɤɢɚɞɥɔɒɩƗ ɹ ɒɢɕɥɞɗɟɤ ɞɥɣɱɤɮ ɓɥɤɚ ɓɝɠɜɒɞɚ"  
[ x isReady ] whileTrue: [ y doSomething ]  
 
"Ȟɢɕɥɞɗɟɤ ɓɥɖɗ ɠɓɩɚɣɝɗɟɠ ɜɹɝɮɜɒ ɢɒəɹɔƗ ɤɠɞɥ ɔɹɟ ɞɥɣɚɤɮ ɓɥɤɚ ɓɝɠɜɠɞ"  
4 timesRepeat : [ Beeper beep ]  
 
"Ȭɤɢɚɞɥɔɒɩɒ ɠɓɩɚɣɝɰɰɤɮ ɠɖɚɟ ɢɒəƗ ɤɠɞɥ ɔɹɟ ɟɗ ɓɝɠɜƚ 
 Ȟɢɕɥɞɗɟɤ ɞɠɘɗ ɟɗ ɓɥɤɚ ɠɓɩɚɣɝɗɟɚɛ ɟɹ ɢɒəɥƗ ɤɠɞɥ ɔɹɟ ɓɝɠɜ"  
( x isReady) ifTrue: [ y doSomething ]  

9.5. ˽͍ͦͫ͒ͦͤͫͭ͜͜͡Έ ͍͔ͨͦ͒ͦͣͤ͜͡Έ 

ˏ̉̑́̈̉ ɉ̎́̐̑̉̋̌́̅ȟ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ȟ ̤̠̐̑̉̒̃̏̎̎ ̓̏̏̚Ɋȟ ̨̨̃̅̏̋̑̆̍̌̆̎ ̋̑́̐-
̋́̍̉ȟ ̟̝̠̃̉̋̏̎̔̓̒ ̨̐̏̒̌̅̏̃̎̏Ȣ ˔̨̝̃̆̑̎̓ ̔̃́̄̔ȟ ̨̍̇ ̏ ̙̠̄̏̌̏̆̎̎̍ ̝̖̌̏̋́̌̎̉ ̨̖̈̍̎̎̉ ̨ 
̎́̒̓̔̐̎̉̍ ̃̉̑́̈̏̍ ̋̑́̐̋́ ̎̆ ̨̐̏̓̑̂̎́Ȣ ˔̘̠̎́̆̎̎̍ ̨̨̐̏̒̌̅̏̃̎̏̒̓ ̨̃̉̑́̈̃ ̤ ̘̠̈̎́̆̎̎ȟ 
̏̓̑̉̍́̎̆ ̨̃̎́̒̌̅̏̋ ̘̠̏̂̉̒̌̆̎̎ ̩̩ ̝̏̒̓́̎̎̏̄̏ ̃̉̑́̈̔Ȣ ˝̝̆̈̔̌̓́̓̉ ̘̠̏̂̉̒̌̆̎̎ ̨̖̃̒ 
̨̙̖̎̉ ̨̃̉̑́̈̃ ̨̨̐̏̒̌̅̏̃̎̏̒̓ ̨̟̝̠̄̎̏̑̔̓̒Ȣ ˔̘́̈̎́̉̍̏ȟ ̏̚ ̋̑́̐̋́ ̤ ̨̟̘̑̏̈̅̌̃́̆̍ȟ ́ ̎̆ 
̨̝̓̆̑̍̎́̌̎̉̍ ̒̉̍̃̏̌̏̍ȟ ̓̏̍̔ ̨̠̐̒̌ ̝̏̒̓́̎̎̏̄̏ ̃̉̑́̈̔ ̨̨̐̏̒̌̅̏̃̎̏̒̓ ̩̩ ̍̏̇̎́ ̎̆ 
̒̓́̃̉̓̉Ȣ 
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| box |  
box := 20@30 corner: 60@90.  
box containsPoint: 40@50  
>>> true  

9.6. ˴͊ͫ͊͒͟ ͍͔ͨͦ͒ͦͣͤ͜͡Έ 

0ÈÁÒÏ ̤̐̑̏̐̏̎̔ ̨̒̐̏̒̂ ̠̎́̅̒̉̌́̎̎ ̨̝̖̋̌̋̏ ̨̝̐̏̃̅̏̍̌̆̎ ̓̏̍̔ ̒́̍̏̍̔ ̘̏̓̑̉̍̔̃́̔ ̂ ̆̈ 
̐̏̓̑̆̂̉ ̘̈́̈̎́́̓̉ ̊ ̏̄̏ ̏̑́̈̔̚ȡ ̝̅̏̒̓́̓̎̏ ̨̃̅̏̋̑̆̍̉̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎ ̋ ̑́̐̋̏  ̟̈  
̟̋̏̍̏ ɉȠɊȢ ˚́ ̨̇́̑̄̏̎ Pharo ̗ ̆ ̤̝̠̎́̈̉̃́̓̒ ̋́̒̋́̅̏̍Ȣ 

˞̖̘̆̍́̓̉̎̏ ̒̉̎̓́̋̒̉̒ ̋́̒̋́̅̔ ̍̏̇̎́ ̈̏̂̑́̈̉̓̉ ̓́̋Ȣ 

aReceiverExpression msg1; msg2; msg3  

˜̑̉̋̌́̅̉Ȣ ɣ  Pharo ̍ ̏̇̎́ ̐̑̏̄̑́̍̔̃́̓̉ ̂̆̈ ̨̋́̒̋́̅̃Ȣ ˟̨̏̅ ̝̠̅̏̃̆̅̆̓̒ ̘̈́̈̎́́̓̉ 
̘̏̓̑̉̍̔̃́́ ̋̏̇̎̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ˚̨́̒̓̔̐̎ ̅̃́ ̑́̄̍̆̎̓̉̕ ̋̏̅̔ ̨̟̝̅̓ ̏̅̎́̋̏̃̏Ȣ 

Transcript  show: ' Pharo is  '.  
Transcript show: 'fu n'.  
Transcript cr.  

 

Transcript  
   show: 'Pharo is  ';  
   show: 'fun';  
   cr  

˚̨́̒̐̑́̃̅ ̘̏̅̆̑̇̔̃́̆  ̍̔ ̨̖̒ ̨̝̐̏̃̅̏̍̌̆̎ ̋́̒̋́̅ ̤̔  ̘̏̅̆̑̇̔̃́ ̙̐̆̑̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ 
̘̈́̌̔̆̎̏̄̏ ̃  ̋́̒̋́̅Ȣ ˔̨̝̃̆̑̎̓ ̔̃́̄̔ȟ ̏̚ ̏̂ȭ̤̋̓ȟ ̠̋̉̊ ̤̏̓̑̉̍̔ ̨̋́̒̋́̅̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ 
̒́̍ ̍̏̇̆ ̂̔̓̉ ̝̑̆̈̔̌̓́̓̏̍ ̠̎́̅̒̉̌́̎̎ ̐ ̨̠̏̃̅̏̍̌̆̎̎Ȣ ˠ ̎́̒̓̔̐̎̏̍̔ ̨̐̑̉̋̌́̅ setX:setY: 
̙̐̆̑̆ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̋́̒̋́̅,̔ ̂  ̏̈ ́ ̎̉̍ ̩̝̒̓̏̓ ̋̑́̐̋́ ̈ ̟̋̏̍̏Ȣ ˛̘̅̆̑̇̔̃́ ̋́̒̋́̅̎̏̄̏ 
̨̠̐̏̃̅̏̍̌̆̎̎ ɀ ̗ ̆ ̏̊̎̏̚ ̒̓̃̏̑̆̎́ ̘̓̏̋́ ̃ ̨̝̑̆̈̔̌̓́̓ ̠̃̉̋̏̎́̎̎ Point newȟ ́ ̎̆ Point. 
˚́̒̓̔̐̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ isZero ̎ ̤̝̠́̅̒̉̌́̓̒ ̓̏̍̔ ̒́̍̏̍̔ ̘̏̓̑̉̍̔̃́̔ ɀ ̑ ̨̝̆̈̔̌̓́̓̏̃ 
̠̃̉̋̏̎́̎̎ Point new. 

Point new setX: 25 setY: 35; isZero  
>>> false  

9.7. ˽͙͒ͫͯͣ͜͟ ͪͦ͒ͯ͘͜͡ 

¶ ˜̨̠̏̃̅̏̍̌̆̎̎ ̈́̃̇̅̉ ̟̝̎́̅̒̉̌́̓ ̏̂ǫ̤̃̄̋̓̏̃Ȣ ˖̏̄̏ ̟̝̎́̈̉̃́̓ ̘̏̓̑̉̍̔̃́̆̍Ȣ ˏ̨̎ 
̍̏̇̆ ̂̔̓̉ ̝̑̆̈̔̌̓́̓̏̍ ̠̎́̅̒̉̌́̎̎ ̨̙̎̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

¶ ˠ̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ɀ ̗ ̆ ̨̠̐̏̃̅̏̍̌̆̎̎ ̂̆̈ ̨́̑̄̔̍̆̎̓̃Ȣ ˏ̏̎̉ ̟̝̍́̓ ̠̃̉̄̌̅ 
receiver selector. 

¶ ˎ̨̨̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̘̟̝̈́̌̔́̓ ̅̃́ ̏̂ȭ̤̋̓̉ȡ ̘̏̓̑̉̍̔̃́́ ̊ ́̑̄̔̍̆̎̓Ȣ ˵̨̖̎̊ 
̒̆̌̆̋̓̏̑ ̤̝̠̒̋̌́̅́̓̒ ̈ ̨̤̩̏̅̎ ́̂̏ ̨̝̙̂̌̆ ̨̌̓̆̑̉ ̈-̨̐̏̍̇ +, ɀ, *, /, |, &, =, >, <, ~, @. 
ˏ̏̎̉ ̟̝̍́̓ ̠̃̉̄̌̅ receiver selector argument. 

¶ ˗̨̟̘̌̏̃ ̨̠̐̏̃̅̏̍̌̆̎̎ ̘̟̝̈́̌̔́̓ ̨̝̙̂̌̆ ̨̎̇ ̏̅̉̎ ̏̂ȭ̤̋̓ ̨ ̨̠̝̍̒̓̓ ̔ ̨̒̆̌̆̋̓̏̑ 
̖̘̏́ ̂ ̏̅̎̔ ̅̃̏̋̑́̐̋̔Ȣ ˏ̏̎̉ ̟̝̍́̓ ̠̃̉̄̌̅ receiver selectorKeywordOne: 
argumentOne keywordTwo : argumentTwo ... keywordN : argumentN. 
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¶ ˜̑́̃̉̌̏ ˛̅̉̎Ȣ ˞ ̘̐̏́̓̋̔ ̟̝̠̎́̅̒̉̌́̓̒ ̨̔̎́̑̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨̐̏̓̍ ɀ ̂ ̨̨̎́̑̎ȟ ́ 
̨̗̝̎́̒́̍̋̎̆ ɀ ̋ ̨̟̘̌̏̃Ȣ 

¶ ˜̑́̃̉̌̏ ˑ̃́Ȣ ̃ ̨̠̏̃̅̏̍̌̆̎̎ ̃ ̖̋̑̔̄̌̉ ̖̅̔̇̋́ ̟̝̠̎́̅̒̉̌́̓̒ ̐̆̑̆̅ ̨̔̒̍́ 
̨̙̎̉̍̉Ȣ 

¶ ˜̑́̃̉̌̏ ˟̑̉Ȣ ̃ ̨̨̝̏̒̌̅̏̃̎̒̓ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ ̏̅̎̏̄̏ ̃̉̅̔ ɀ ̈ ̨̌̃́ 
̎́̐̑́̃̏Ȣ 

¶ ˔̨̘̃̉́̊̎ ̨̘́̑̉̍̆̓̉̎̕ ̏̐̆̑́̓̏̑̉ȟ ̠̋ Ϲ ̨ ɕȟ ̔ Pharo ̍ ̟̝́̓ ̏̅̎́̋̏̃̉̊ ̨̐̑̏̑̉̓̆̓Ȣ ˴ 
Ϲȟ ̨ ɕ ̤ ̨̂̎́̑̎̉̍̉ ̨̠̐̏̃̅̏̍̌̆̎̎̍̉ȟ ̓̏̍̔ ɕ ̎̆ ̤̍́ ̃̉̏̄̏̚ ̨̐̑̏̑̉̓̆̓̔ ̨̎̇ ϹȢ ˦̏̂ 
̏̓̑̉̍́̓̉ ̝̐̑́̃̉̌̎̉̊ ̝̑̆̈̔̌̓́̓ ̔ ̘̖́̑̉̍̆̓̉̎̉̕ ̘̠̖̏̂̉̒̌̆̎̎ȟ ̨̐̏̓̑̂̎̏ 
̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̨̋̑̔̄̌ ̅̔̇̋̉Ȣ 

¶ ˗̨̨̗̟̏̍̂̎́ ̨̌̓̆̑ ȺɀɀȻ ̈́̂̏̑̏̎̆̎̏ ̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̠̋ ̒̆̌̆̋̓̏̑ ̂ ̨̎́̑̎̏̄̏ 
̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 
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˾ͦ͒͘͜͡ мл  

˻͋ΩΊͭͤ͊͟ ͔ͣͦ͒͡Έ Pharo 

˙̝̏̅̆̌ ̠̐̑̏̄̑́̍̔̃́̎̎ 0ÈÁÒÏ ̑̏̈̑̏̂̌̆̎́ ̨̐̅ ̘̈̎́̎̉̍ ̃̐̌̉̃̏̍ ̏̂ȭ̤̩̋̓̎̏ ̨̍̏̅̆̌ 
SmalltalkȢ ˏ̏̎́ ̐̑̏̒̓ ́̊  ̏ ̨̅̎̏̑̅̎́ȡ ̃̒̆ ̤ ̏̂ȭ̤̋̓̏̍ ̨ ̏̂ȭ̤̋̓̉ ̨̤̟̝̃̈́̍̏̅̓ ̓ ̨̝̌̋̉ ̘̆̑̆̈ 
̠̎́̅̒̉̌́̎̎ ̐ ̨̝̏̃̅̏̍̌̆̎ ̏̅̎̆ ̏̅̎̏̍̔Ȣ ˔̨̍̎̎́  ̠̆̋̈̆̍̐̌̑ ́̐ ̑̉̃́̓̎ ́̅ ̠̌ ̏̂ȭ̤̋̓́Ȣ ˏ̨̒ 
̍̆̓̏̅̉ ̨̅̏̒̓̔̐̎ȟ ̈̃ȭ̠̟̝̠̈̔̓̒ ̎́ ̨̆̓́̐ ̠̃̉̋̏̎́̎̎ ɉ̨̤̐̈̎ ̈̃ȭ̠̠̈̔̃́̎̎ ̤̝̠̈́̒̓̏̒̏̃̔̓̒ 
̈́̃̇̅̉Ɋ. 

 ɣ̑ ̨̨̏̈̅̌ ̏̐̉̒́̎̏ ̏ ̨̒̎̏̃̏̐̏̌̏̇̎ ̨̗̗̩̋̏̎̆̐ ̏ ̂ȭ̤̩̋̓̎̏ ̨̍̏̅̆̌ Pharo. ̃ ́̑́̄̑́̉̕ ̨̑̏̈̅̌̔ 
̠̃̐̏̑̅̋̏̃́̎̏ ̓́̋ȟ ̏̚ ̂̒ ̘̐̏́̓̋̔ ̏̂̄̏̃̏̑̉̓̉ ̨̙̎́̊̃́̇̌̉̃̆Ȣ ˦̆ ̑́̈ ̠̐̏̒̎̆̎̏ ̠̠̐̏̎̓̓ 
self ̨  super ̨  ̘̓̏̎̏ ̘̃̉̈̎́̆̎̏ ̩̖̟̎ ̒̆̍́̎̓̉̋̔Ȣ ˜̨̏̓̍ ̈ȭ̠̒̏̃́̎̏ ̎ ̨́̒̌̅̋̉ ̓̏̄̏ȟ ̏̚ ̋ ̌́̒̉ 
̓́̋̏̇ ̤ ̏̂ȭ̤̋̓́̍̉. ˑ ̨̝̙̆̓́̌̎̆ ̐ ̑̏ ̖̎̉ ̝̠̊̓̉̍̆̓̒ ̃  ̨̨̑̏̈̅̌ 17 Ⱥ̠ ̌́̒̉ ̓́ ̍̆ ̓́̋̌́̒̉ȻȢ 

10.1.  ˽͍͙ͪ͊͊͡ ͋ ͍͊ͦͦ͘͝ ͣ ͔ͦ͒͜͡ 

˛̂ȭ̤̋̓̎́ ̝̍̏̅̆̌ ̈́̒̎̏̃́̎́ ̎́ ̨̎́̂̏̑ ̐ ̖̑̏̒̓̉ ̐̑́̃̉̌ȟ ̨̠̋ ̨̟̝̅̓ ̈́̃̇̅̉ ̊ ̟̔̒̅̉ ̂̆̈ 
̖̇̏̅̎̉ ̨̠̃̉̎̓̋̃. ̨ ̝̒ ̨̗ ̐̑́̃̉̌́Ȣ 

˜̑́̃̉̌̏ υȢ ˗̏̇̎́ ̨̝̒̔̓̎̒̓ ̤ ̏̂ȭ̤̋̓̏̍Ȣ 

˜̑́̃̉̌̏ φȢ ˗̏̇̆̎ ̏̂ȭ̤̋̓ ̤ ̠̆̋̈̆̍̐̌̑̏̍ ̠̝̋̏̄̏̒ ̋̌́̒̔Ȣ 

˜̑́̃̉̌̏ χȢ ˠ ̋̏̇̎̏̄̏ ̋̌́̒̔ ̤ ̎́̅̋̌ ́̒Ȣ 

˜̑́̃̉̌̏ ψȢ ˠ̒ ̆ ̨̤̝̠̃̅̂̔̃́̓̒ ̘̆̑̆̈ ̠̎́̅̒̉̌́̎̎ ̐ ̨̝̏̃̅̏̍̌̆̎Ȣ 

˜̑́̃̉̌̏ ωȢ ˍ̌̄̏̑̉̓̍ ̨̙̠̃̅̔̋́̎̎ ̍ ̆̓̏̅ ̔̐ ̤̆̑̆̂̉̑́ ̗̟̌́̎̇̏̋ ̨̠̎́̒̌̅̔̃́̎̎. 

˜̑́̃̉̌̏ ϊȢ ˗̌́̒̉ ̓́̋̏̇ ̤ ̏̂ȭ̤̋̓́̍̉ ̨ ̨̟̝̅̓ ̈́ ̓̉̍̉ ̇ ̐̑́̃̉̌́̍̉Ȣ 

ˑ́̃́̊̓̆ ̠̑̏̈̄̌̎̆̍̏ ̋ ̏̇̎̆ ̈ ̗̖̉ ̐̑́̃̉̌ ̨̝̙̅̆̓́̌̎̆. 

10.2.  ˤ͔ͫ Ί ͦ͋ΩΊͭͦͣ͟ 

˙́̎̓́̑ Ⱥ̃ ̒̆ ̤ ̏̂ȭ̤̋̓̏̍Ȼ ̅ ̔̇̆ ̈́̑́̈̎́Ȣ ˚̆̈́̅̏̃̄̏ ̨̠̐̒̌ ̘̐̏́̓̋̔ ̑ ̏̂̏̓̉ ̈ Pharo ̃ ̉ 
̤̈̅̉̃̔̓̆̒ȟ̠ ̠̋ ̗̆ ̐̑́̃̉̌̏ ̤̒̐̑̏̔̚ ̃̒̆ȟ ̏̚ ̃̉ ̑̏̂̉̓̆Ȣ x ̨̨̌ ̘̉̒̌́ȟ ̎́̐̑̉̋̌́̅ȟ ̓́̋̏̇ 
̨̒̐̑́̃̇̎ ̏̂ȭ̤̋̓̉ȟ ̓̏̍̔ ̩̍ ̍̏̇̎́ ̎́̅̒̉̌́̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎ ̓́̋ ̒ ́̍̏ȟ ̠ ̋ ̔̒ ̨̍ ̨̙̎̉̍. 

˝̠̏̈̄̌̎̆̍̏ ̅̃́ ̐̑̉̋̌́̅̉Ȣ 

"ɡɠɔɹɖɠɞɝɗɟɟɱ + 4Ɨ ɟɒɖɹɣɝɒɟɗ ɖɠ ʨƗ ɡɠɔɗɢɟɗ 7"  
3 + 4 
>>> 7  

 

"ɡɠɔɹɖɠɞɝɗɟɟɱ factorial , ɟɒɖɹɣɝɒɟɗ ɖɠ ʧʣƗ ɡɠɔɗɢɟɗ ɔɗɝɚɜɗ ɩɚɣɝɠʏ 
20 factorial   
>>> 2432902008176640000 

˛̂ȭ̤̋̓ 7 ̃ ̨̨̠̤̝̠̅̑̈̎̓̒ ̨̃̅ ̝̑̆̈̔̌̓́̓̔ ̘̠̏̂̉̒̌̆̎̎ ̃̉̑́̈̔ Ⱥ20 factorialȻ: 7 ɀ ̆ ̠̋̈̆̍̐̌̑ 
̋̌́̒̔ SmallIntegerȟ ́ 20 factorial ɀ ̋ ̌́̒̔ LargePositiveInteger. ̱ ̌̆ ̃̏̎̉ ̏̂̉̅̃́ ̨̐̏̌̍ ̏̑̎̕ ̨
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̏̂ȭ̤̋̓̉ȟ ̂̏ ̨̟̝̃̍̓ ̨̨̃̅̐̏̃̅́̓̉ ̎́ ̏̅̎́̋̏̃̉̊ ̨̎́̂̑ ̨̝̐̏̃̅̏̍̌̆̎ȟ ̓̏̍̔ ̎ ̨̠̋̉̊ ̋ ̏̅, 
̎́ ̨̃̓  ̝̑ ̨̨̗̠̆́̌̈́ factorialȟ ̎̆ ̨̐̏̃̉̎̎ ̈̎́̓̉ȟ ̏̚ ̃̏̎̉ ̨̨̑̈̎. 

˙̝́̂̔̓ ̏̅̉̎ ̈ ̨̝̙̎́̊̂̌ ̘̈̎́̔̉̚ ̖ ̨̨̎́̒̌̅̋̃ ̐̑́̃̉̌́ ̃̒̆ ̤ ̏̂ȭ̤̋̓̏̍ ɀ ̗ ̆ ̋̌ ́̒̉ ̓́̋̏̇ 
̏̂ȭ̤̋̓̉Ȧ ˗̌́̒̉ ̤ ̏̂ȭ̤̋̓́̍̉ ̙̐̆̑̏̄̏ ̋̌́̒̔ȟ ̎̆ ̅̑̔̄̏̄̏ȟ ̓̏̍̔ ̍̏̇̎ ́̎ ́̅̒̉̌́̓̉ ̩̍ 
̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨̎̒̐̆̋̓̔̃́̓̉ ̨  ̨̟̈̍̎̃́̓̉ ̩ ̖ȟ ̠̋ ̨̘̈̃̉́̊̎ ̏̂ȭ̤̋̓̉. 

˔ ̠̐̏̄̌̅̔ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ ̎̆̍́ ̤̑ ̨̨̗̈̎̉ ̨̍̇ ̠̆̋̈̆̍̐̌̑̏̍ ̋̌́̒̔ ̨ ̋̌́̒̏̍Ȣ ˔ 
̐̑̉̋̌́̅̔ ̘̂́̉̍̏ȟ ̏̚ ̍̏̇̎́ ̨̎́̅̒̌́̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎ today ̋ ̨̌́̒̏̃ Dateȟ ̏̂̚ ̏̓̑̉̍́̓̉ 
̨̃̅ ̏ ̨̗̩̐̆̑́̊̎̏ ̒̉̒̓̆̍̉ ̐ ̘̏̓̏̎̔ ̅́̓̔Ȣ 

Date today printString  
>>> '24 July  2022'  

˙̏̇̎́ ̈́̐̉̓́̓̉ ̋̌́̒ ̐̑̏ ̨̨̈̍̎̎ ̊̏̄̏ ̨̠̆̋̈̆̍̐̌̑̃ȟ ̠̋ ̔ ̨̐̑̉̋̌́̅ ̘̎̉̇̆Ȣ ˔̨̝̃̆̑̎̓ ̔̃́̄̔ȟ 
̏̚ ̨̠̐̏̃̅̏̍̌̆̎̎ allInstVarNames ̐ ̤̏̃̆̑̓́ ̨̃̒ ̨̨̈̍̎̎ ̠̆̋̈̆̍̐̌̑́ ̈ ̔̒̐́̅̋̏̃́̎̉̍̉ 
̟̘̃̋̌̎̏Ȣ 

Date allInstVarNames  
>>> #(# start  #duration )  

ˏ́̇̌̉̃̏  ̠ ̌́̒̉ ɀ ̗ ̆ ̓́̋̏̇ ̏̂ȭ̤̋̓̉Ȣ ˔ ̋̌́̒́̍̉ ̨̤̟̝̃̈́̍̏̅̓ ̓́̋ ̒́̍̏ȟ ̠̋ ̈ ̨̙̎̉̍̉ 
̏̂ȭ̤̋̓́̍̉ȡ ̈́ ̟̅̏̐̏̍̏̄̏ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎Ȣ 

10.3.  ˴͔ͦ͗ͤ ͦ͋ΩΊͭ͟ Ί ͔͔ͣͨ͘͟͡Ύͪͦͣ ͊ͫͯ͟͡ 

˗̏̇̆̎ ̏̂ȭ̤̋̓ ̤̍́ ̨̒̃̊ ̋̌́̒Ȣ ˙̏̎̇ ́ ̌̆̄̋  ̏̅ ̨̝̏̃̅́̓̉̒ ̠̋̉̊ȟ ̨̙̎́̅̒̌́̃̉ ̊̏̍̔ ̨̐̏̃̅̏̍-
̠̌̆̎̎ class. 

1 class  
>>> SmallInteger  

 

20 factorial class  
>>> LargePositiveInteger  

 

'hello' class  
>>> ByteString  

 

(4@5) class  
>>> Point  

 

Object new class  
>>> Object  

˗̌́̒ ̘̤̃̉̈̎́́ ̒̓̑̔̋̓̔̑̔ ̒ ̩̖̃̏ ̆ ̨̠̋̈̆̍̐̌̑ ̃̏ ̙̠̄̏̌̏̆̎̎̍ ̨̖̈̍̎̎̉ ̠̆̋̈̆̍̐̌̑́ ̓ ́ ̩̖̟̎ 
̨̐̏̃̆̅̎̋ ̔̃ ̘̠̉̈̎́̆̎̎̍ ̍ ̨̆̓̏̅Ȣ̃ ˗̏̇̆̎ ̍̆̓̏̅ ̤̍́ ̎́̈̃̔ȟ ̠̋ ̔̎ ̟̝́̈̉̃́̓ ̒ ̆̌̆̋̓̏̑̏̍, 
̨̝̔̎̋́̌̎ ̔̃  ̖̍̆̇́ ̋̌́̒̔Ȣ 

˔ ̐̑́̃̉̌ ̋ ̌́̒̉ ̤ ̏̂ȭ̤̋̓́̍̉ ̨  ̋̏ ̇̆̎ ̏̂ȭ̤̋̓ ̤ ̠̆̋̈̆̍̐̌̑̏̍ ̠̝̋̏̄̏̒ ̋̌́̒̔ ̃ ̤̉̐̌̉̃́ȟ ̏̚ 
̋̌́̒ ̓́̋̏̇ ̤̍́ ̂ ̔̓̉ ̠̆̋̈̆̍̐̌̑̏̍ ̠ ̝̋̏̄̏̒  ̋̌́̒Ȣ̔ ˗̌́̒, ̆ ̠̋̈̆̍̐̌̑ ̠̋̏̄̏ ̤ ̋̌́̒̏̍, 
̟̝̎́̈̉̃́̓ ̍̆̓́̋̌́̒̏̍. ˦ ̏̑ ́̈̔ȟ ̋̏̌̉ ̟̟̒̓̃̏̑̓  ̝̋ ̌́̒ȟ ̒̉̒̓̆̍́ ̘́̃̓̏̍́̓̉̎̏ ̟̤̒̓̃̏̑ 
̍̆̓́̋̌́̒Ȣ ˙̆̓́̋̌́̒ ̘̤̃̉̈̎́́ ̒̓̑̔̋̓̔̑̔ ̨ ̨̐̏̃̆̅̎̋̔ ̋̌́̒̔ȟ ̠̋̉̊ ̤ ̊̏̄̏ ̠̆̋̈̆̍̐̌̑̏̍Ȣ 
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ωωϷ ̘́̒̔ ̃́̍ ̎̆ ̝̠̅̏̃̆̅̆̓̒ ̅ ̔̍́̓̉ ̐̑̏ ̍̆̓́̋̌́̒̉ȟ ̓̏̍̔ ̍ ̏̇̆̓̆ ̈ ̨̖̔̒̐̏̍ ̩̖ 
̨̄̎̏̑̔̃́̓̉Ȣ ˑ ̨̝̙̆̓́̌̎̆ ̠̑̏̈̄̌̎̆̍̏ ̍ ̆̓́̋̌́̒̉ ̃ ̨̨̑̏̈̅̌ 17 Ⱥ̠ ̌́̒̉ ̨ ̍ ̆̓́̋̌́̒̉Ȼ. 

10.4.  ˿ͭͪͯͭͯͪ͊͟ ͭ ͊ͨ ͍͔ͦ͒ͤ͊͜͟ ͔͔ͣͨ͘͟͡Ύͪ ͊

˝̠̏̈̄̌̎̆̍̏ ̋ ̏̑̏̓̋̏ȟ ̠̋ ̃ ̘̉̈̎́̉̓̉ ̒ ̓̑̔̋̓̔̑̔ ̓ ́̐ ̨̏̃̆̅̎̋̔ ̨̠̆̋̈̆̍̐̌̑̃ ̋̌́̒̔Ȣ 

˭ͣͤͤ͜͜ ͔ ͔ͣͨ͘͟͡Ύͪ ͊

ˑ̏ ̨̩̈̍̎̎̏ ̠̆̋̈̆̍̐̌̑ ́̍ ̏̇̎́ ̠̈̃̆̑̎̔̓̉̒ ̈́ ̨̍̆̎̆̍ ̔ ̝̂̔̅-̠̋̏̍̔ ̨̍̆̓̏̅ ̠̆̋̈̆̍̐̌̑ ́̃  
̖̍̆̇́ ̋̌́̒̔ȟ ̃ ̠̋̏̍̔ ̃̏̎́ ̙̏̄̏̌̏̆̎́ȟ ́ ̓́̋̏̇ ̃ ̖̍̆̓̏̅́ ̠̆̋̈̆̍̐̌̑ ́̐ ̨̨̅̋̌́̒̃Ȣ ˣ̆ ̏̈̎́-
̘̤́ȟ ̏̚ ̨̨̈̍̎̎ ̠̆̋̈̆̍̐̌̑ ́Pharo ̐ ̨̨̏̅̂̎ ̎́ ̨̖̈́̉̆̎̚ (protected) ̈ ̨̨̍̎̎ ̨̋̌́̒̃ ˞ϹϹ ̨ Java. 
˜̑̏̓̆ ̍̉ ̃̃́̇́̓̉̍̆̍̏ȟ ̏̚ ̨̨̈̍̎̎ ̠̆̋̈̆̍̐̌̑́ ̨̐̑̉̃́̓̎ȟ ̂̏ ̠̐̑̍̆ ̠̈̃̆̑̓́̎̎ ̅̏ ̨̩̈̍̎̎̏ 
̈ ̍̆̓̏̅̔ ̨̐̅̋̌́̒̔ ̤̝̠̃̃́̇́̓̒ ̔ Pharo ̐ ̏̄́̎̉̍ ̒̓̉̌̆̍ ̠̐̑̏̄̑́̍̔̃́̎̎Ȣ 

˱ͤ͊ͨͫͯ͟͡Ύͼ͜Ύ, ͘ ͍͊ͫͤͦ͊ͤ͊ ͤ͊ ͔͔ͣͨ͘͟͡Ύͪ͜ 

˜̠̏̌ ̠̆̋̈̆̍̐̌̑ ́̃  Pharo ̐ ̑̉̃́̓̎ ̨̅ ̠̌ ̠̆̋̈̆̍̐̌̑Ȣ́ ˣ̆ ̨̨̠̤̃̅̑̈̎ Pharo ̃ ̨̅ *ÁÖÁ ̨ #ϹϹȟ ̔ 
̠̖̋̉ ̅ ̏̈̃̏̌̆̎̏ ̅ ̏̒̓̔̐ ̅̏ ̨̖̈̍̎̎̉ ̠̆̋̈̆̍̐̌̑́ ɉ̨̠̋ ̆̚ ̟̝̎́̈̉̃́̓ ̠̐̏̌̍  ̉́ ̂̏ ̨̈̍̎̎̉̍̉-
̘̌̆̎́̍̉) ̝̂̔̅-̠̋̏̍̔ ̨ ̙̎̏̍ ̔ ̏ ̂ȭ̤̋̓̔ȟ ̠̋̉̊ ̐̑̏̒̓̏ ̠̠̃̉̃̉̃̒ ̠̆̋̈̆̍̐̌̑̏̍ ̓ ̏̄̏ ̒́̍̏̄̏ 
̋̌́̒̔. ̇ ̏̇̎́ ̒̋́̈́̓̉ȟ ̏̚ ̍̆̇́̍̉ ̨ ̨̠̗̩̎̋́̐̒̔̌ ̏̂ǫ̤̃̄̋̓̃  ̔Java ̨  #ϹϹ ̤ ̋̌́̒ȟ  ́̃  Pharo ɀ 
̠̆̋̈̆̍̐̌̑Ȣ 

ˠ 0ÈÁÒÏ ̅̃́ ̠̆̋̈̆̍̐̌̑̉ ̏̅̎̏̄̏ ̋̌́̒̔ ̎̆ ̝̍̏̇̔̓ ̏̓̑̉̍́̓̉ ̅̏̒̓̔̐ ̅̏ ̨̖̈̍̎̎̉ ̠̆̋̈̆̍̐̌-
̨̑̃ ̏̅̉̎ ̏̅̎̏̄̏ȟ ̠̋̏̚ ̋̌́̒ ̎̆ ̘̤̃̉̈̎́́ ̍̆̓̏̅̉ ̅̏̒̓̔̐̔. ̇ ̏̃́ ̎̆ ̤̍́ ̓ ́̋̏̄̏ ̒̉̎̓́̋̒̉̒̔ȟ 
̠̋̉̊ ̂  ̉̎ ́̅́̃́̃ ̐ ̠̑̍̉̊ ̅̏̒̓̔̐ ̅̏ ̨̐̏̌̃ ̠̆̋̈̆̍̐̌̑ ́̂ ̝̔̅-̠̋̏̄̏ ̏̂ȭ̤̋̓.́ ̊ ̨́̒̐̑́̃̅ȟ 
̨̤̒̎̔ ̨̖̍̆́̎̈̍ȟ ̠̋̉̊ ̟̎́̈̉̃́̓ ̝ ̆̑̕ ̨̤̌̆̋̒ ȟ̟ ̏̚ ̤̅́ ̈̍ ̏̄  ̔̈ ́̐̉̓́̓̉ ̨̙̎̉̊ ̏̂ȭ̤̋̓ ̐̑̏ 
̘̠̈̎́̆̎̎ ̊̏̄̏ ̨̖̈̍̎̎̉Ȣ ˝̨̠̆̌̆̋̒̕ ̤ ̟̏̒̎̏̃̏ ̍ ̠̆̓́̐̑̏̄̑́̍̔̃́̎̎, ̐ ̘̑̉̈̎́̆̎̏̄̏ ̅ ̠̌ 
̠̎́̐̉̒́̎̎ ̨̨̎̒̓̑̔̍̆̎̓̃ ̐ ̠̑̏̄̑́̍̔̃́̎̎ ̓ ̖́̋̉ȟ ̎́̐̑̉̋̌́̅ȟ ̠̋ ̨̎̒̐̆̋̓̏̑ ̏̂ǫ̤̃̄̋̓̃. 

˶͙͎ͫͭͤ͜ 10.1Φ ˻͋;͙͔ͫͤͤ͡Ύ ͍͒ͫͭ͊ͤ͜͜ ͣ͗͜ ͍͒ͦͣ͊ ͭͦ;͙͊ͣ͟ 

Point  >> distanceTo : aPoint  
ʏȭɠɔɗɢɟɗ ɔɹɖɣɤɒɟɮ ɞɹɘ Á0ÏÉÎÔ ɹ ɠɤɢɚɞɥɔɒɩɗɞƚʏ 
 
| dx dy |  
dx := aPoint x -  x.  
dy := aPoint y -  y 
^ ((dx * dx) + (dy * dy)) sqrt  

˽͙ͪ͊͒͟͡ ͤ͊ͨͫͯ͜͟͡Ύͼ͜͝ ͔͔ͣͨ͘͟͡Ύͪ͊ 

˙̆̓̏̅ distanceTo: ̋ ̌́̒̔ Point ̏ ̘̟̤̂̉̒̌ ̨̝̃̅̒̓́̎ ̍ ̨̇ ̘̏̓̑̉̍̔̃́̆̍ ̊  ̨ ̙̟̎̏ ̘̟̓̏̋̏ 
ɉ̅̉̃Ȣ ̨̌̒̓̉̎̄ ρπȢρɊ. ˑ ̏ ̨̖̈̍̎̎̉  ̨̖  ̔ ̏ ̘̓̑̉̍̔̃́́ ̟̝̠̅̏̒̓̔̐́̓̒ ̠̎́̐̑̍̔ ̃ ̓ ̨̨̌ ̍̆̓̏̅.̔ ˑ ̏ 
̨̖̈̍̎̎̉ ̨̙̩̎̏ ̘̓̏̋̉ȟ ́̑̄̔̍̆̎̓̔ ̍̏̇̎́ ̠̅̏̒̓̔̐̉̓̉̒ ̨̝̓̌̋̉ ̘̆̑̆̈ ̨̠̐̏̃̅̏̍̌̆̎̎  ̨̖  ̔ . 

1@1 distanceTo : 4@5 
>>> 5  

ː̏̌̏̃̎́ ̐ ̆̑̆̃́̄ ̨́ ̨̠̗̩̎̋́̐̒̔̌, ̈ ́̒̎̏̃́̎̏ ̩̎ ́ ̆̋̈̆ ̨̠̍̐̌̑ȟ ̎ ́̅ ̨̨̠̗̤̟̎̋́̐̒̔̌  ̋̌́̒̔ ̃  
̓̏̍̔ȟ ̏̚ ̃̏̎́ ̅ ̤́ ̈̍̏̄̔ ̒ ̨̨̐̃̒̎̔̃́̓̉ ̨̑̈̎̉̍ ̨̨̗̠̑̆́̌̈́̍ ̓̏ ̩̒ ̩́̍̏ ̨̗̩́̂̒̓̑́̋Ȣ 
˚́̐̑̉̋̌́̅ȟ ̍̆̓̏̅ distanceToȡ ̍̏̇̆ ̎̆ ̈̎́̓̉ ̨ ̎̆ ̠̓̔̑̂̔̃́̓̉̒ȟ ̘̉ ́̑̄̔̍̆̎̓ aPoint ̤  
̠̆̋̈̆̍̐̌̑̏̍ ̓̏̄̏ ̒́̍̏̄̏ ̋̌́̒̔ȟ ̏̚ ̊ ̘̐̑̉̊̍́Ȣ 
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˛̂ȭ̤̋̓-́̑̄̔̍̆̎̓ ̍̏̇̆ ̂̔̓̉ ̈́̅́̎̉̊ ̔  ̐ ̠̖̏̌̑̎̉ ̖̋̏̏̑̅̉̎́̓́ȟ ̂̔̓̉ ̈ ́̐̉̒̏  ̍̃  ̨̂́̈ ̅́-
̖̎̉ȟ ́̂̏ ̨̒̎̔̃́̓̉ ̎́ ̨ ̙̎̏̍ ̔ ̋ ̏̍̐ȭ̟̓̆̑ ̨̃  ̑̏ ̨̨̈̐̏̅̌̆̎̊ ̨̒̉̒̓̆̍ ɀ ̎ ̆̈́̌̆̇̎̏ ̨̃̅ ̗̝̏̄̏ȟ 
̅̏ ̋̉ ̨̃̎ ̨̨̃̅̐̏̃̅́̓̉̍  ̆̎ ́ ̨̠̐̏̃̅̏̍̌̆̎̎ x ̨  yȟ ̋̏̅ ̍̆̓̏̅ ̔distanceTo: ̐ ̗̟̑́̃́̓̉̍ .̆ 

˸͔͙ͭͦ͒ 

ˠ̒ ̨ ̍̆̓̏̅̉ ̨̨̃̅̋̑̉̓ ̓  ́̃ ̨̝̑̓̔́̌̎ ̨(̙̐̏̔̋ ̍̆̓̏̅̔ ̨̤̝̠̃̅̂̔̃́̓̒ ̎́ ̨̆̓́̐ ̠̃̉̋̏̎́̎̎). ɣ  
Pharo ̎ ̤̆̍́ ̒ ̘̖̓́̓̉̎̉ ̨̍̆̓̏̅̃Ȣ ˙̆̓̏̅̉ ̟̍́̓  ̝̅ ̏̒̓̔̐ ̅̏ ̨̖̃̒ ̨̖̈̍̎̎̉ ̆ ̠̋̈̆̍̐̌̑ ́
̏̂ȭ̤̋̓́Ȣ ˑ̨̠̆̋ ̑̏̈̑̏̂̎̉̋̉ ̟̝̃̃́̇́̓ȟ ̏̚ ̠̅̌ ̅̏̒̓̔̐ ̔̅ ̏ ̈̍ ̨̖̎̎̉ ̆ ̠̋̈̆̍̐̌̑ ́̐ ̨̏̓̑̂̎̏ 
̃̉̋̏̑̉̒̓̏̃̔̃́̓̉ ̨̝̓̌̋̉ ̍ ̆̓̏̅̉ ̅̏̒̓̔̐̔Ȣ ˟́̋́ ̐ ̑́̋̓̉̋́ ̤̍́ ̐̑́̃̏ ̎́ ̨̒̎̔ ̠̃́̎̎ȟ ́̌̆ 
̃̏̎́ ̨̘̤̈́̒̍̔ ̨̎̓̆̑̆̊̒̕ ̋̌́̒̔ȟ ̂́ ̨̝̙̂̌̆ȟ ̤̎́̅́ ̅̏̒̓̔̐ ̅̏ ̐ ̑̉̃́̓̎̏̄̏ ̒ ̓́̎ ̔̏ ̂ȭ̤̋̓́. 

ˑ̠̌ ̙̩̌̆̄̏ ̨̨̤̗̩̏̑̎̓́ ̃ ̨̋̌́̒ ̍̆̓̏̅̉ ̟̝̄̑̔̐̔̓ ̃ ̐̑̏̓̏̋̏̌,̉ ̠ ̨̋ ̘̟̝̐̏̈̎́́̓ ̩̖̤̎ 
̘̠̐̑̉̈̎́̆̎̎. ̝  ̠̐̏̄̌̅̔ ̍̏̃̉ ̠̐̑̏̄̑́̍̔̃́̎̎ ̐̑̏̓̏̋̏̌̉ ̎̆ ̟̝̍́̓ ̒ ̘̆̍́̎̓̉̎̏̄̏ 
̠̎́̃́̎̓́̇̆̎̎ȟ ̗̆ ̐̑̏̒̓̏ ̐́̐̋̉ ̠̅̌ ̨̠̈̂̆̑̄́̎̎ ̨̍̆̓̏̅̃Ȣ ˗̨ ̝̌̋́ ̝̖̈́̄́̌̎̉ ̎ ́̈̃ ̐̑̏̓̏-
̨̋̏̌̃ ̔̇ ̆ ̟̝̃̃́̇́̓ ̒̓́̎̅́̑̓̎̉̍̉ȡ accessing ̅ ̠̌ ̨̖̃̒ ̨̍̆̓̏̅̃ ̅̏̒̓̔̐̔ȟ initialization  ̅ ̠̌ 
̨̍̆̓̏̅̃ ̙̠̎́̌́̓̔̃́̎̎ ̎́̌̆̇̎̏̄̏ ̐ ̘̏́̓̋̏̃̏̄̏ ̒̓́̎̔ ̏̂ȭ̤̋̓́Ȣ 

˜̑̏̓̏̋̏̌ private ̨ ̎̋̏̌̉ ̟̃̉̋̏̑̉̒̓̏̃̔̓ ̝ ̠̅̌ ̠̄̑̔̐̔̃́̎̎ ̨̍̆̓̏̅̃ȟ ̨̠̋ ̎̆ ̍́̌̉ ̂ 
̃̉̋̌̉̋́̓̉ ̈̏̈ ̨̃̎Ȣ ˜̑́̃̅̔ ̘̋́̇̔̉ȟ ̨̎̏̚ ̎̆ ̠̤̈́̂̏̑̏̎ ̃́̍ ̎́̅̒̉̌́̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ 
̨̑̆́̌̈̏̃́̎̆ ̓ ́̋̉̍ Ⱥ̐ ̑̉̃́̓̎̉̍Ȼ ̍ ̆̓̏̅̏̍ȟ ́̌̆ Ⱥ̨̝̐̑̉̃́̓̎̒̓Ȼ ̘̤̏̈̎́́ȟ ̏̚ ̑̏̈̑̏̂̎̉̋ 
̈́̃̇̅̉ ̍̏̇̆ ̨̈̍̎̉̓̉ ́̂̏ ̘̃̉̌̔̉̓̉ ̓́̋̉̊ ̍̆̓̏̅Ȣ 

10.5.  ˴͔ͦ͗ͤ ͊ͫ͟͡ ͣ͊Ί ͤ͊͒͊ͫ͟͡ 

˗̏̇̆̎ ̋̌́̒ ̔ Pharo ̎ ̨̤́̒̌̅̔ ̨̐̏̃̆̅̎̋̔  ̊̏ ̐̉̒ ̒̓̑̔̋̓̔̑̉ ̈ ̠̝̋̏̄̏̒ ̤̅̉̎̏̄̏ ̎́̅̋̌ ́̒̔Ȣ ˣ̆ 
̘̤̏̈̎́́ȟ ̏̚ Pharo ̐ ̨̤̅̓̑̉̍̔ ̐̑̏̒̓̆ ̨̠̎́̒̌̅̔̃́̎̎. 

˔ ̐̑̉ ̨̋̌́̅ ̃̃ ̉̅̎̏ȟ ̠̋ ̍̏̇̎́ ̨̅̏̒̌̅̉̓̉ ̨̨̤̖̟̑́̑ ̨̠̎́̒̌̅̔̃́̎̎Ȣ 

SmallInteger  superclass  
>>> Integer  

 

Integer superclass  
>>> Number 

 

Number superclass  
>>> Magnitude  

 

Magnitude superclass  
>>> Object  

 

Object superclass  
>>> ProtoObject  

 

ProtoObject superclass  
>>> nil  

˔́ ̨̗̤̟̓̑́̅̉ ̋̏̑̆̎̆̍ ̅̆̑̆̃́ ̨̋̌́̒̃ ̤  ̋̌́̒ Objectȟ ̂̏ ̃ ̒̆ ̤ ̏̂ȭ̤̋̓̏̍Ȣ ˎ̨̨̝̙̝̌̒̓ ̨̋̌́̒̃ 
̨̟̝̎́̒̌̅̔̓ Objectȟ ̠̋̉̊ ̘̤̃̉̈̎́́ ̂́̄́̓̏ ̖̅̏̅́̓̋̏̃̉ ̨̝̐̏̃̅̏̍̌̆̎ȟ ̨̠̋ ̍́̊̇̆ ̨̃̒ ̏̂ȭ̤̋̓̉ 
̨̟̝̑̏̈̔̍̓ ̨ ̨̨̟̝̃̅̐̏̃̅́̓ ̎ ́ ̖̎̉Ȣ 
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Object subclass: #Point  
   instanceVariableNames: 'x y'  
   classVariableNames: ''  
   package: 'Kernel - BasicObjects'  

 ɣPharo, ̎ ̨́̒̐̑́̃̅ȟ ̋ ̏̑̆̎̆̃̉̍ ̋̌́̒̏̍ ̤  ProtoObjectȟ ́̌̆ ̃̉ ̈́̈̃̉ ̘́̊ ̎̆ ̂̔̅̆̓̆ ̈̃̆̑̓́̓̉ 
̎́ ̝̎̏̄̏ ̨̠̩̎̋̏ ̔̃́̄̉Ȣ ProtoObject ̨ ̟̤̎̋́̐̒̔̌ ̨̨̝̍̎̍́̌̎̉̊ ̨̎́̂̑ ̨̝̐̏̃̅̏̍̌̆̎ȟ ̏̚ ̍́̌̉ 
̂ ̂̔̓̉ ̃ ̋̏̇̎̏̄̏ ̏ ̂ȭ̤̋̓Ȣ́ ˟́̋̏̇ ProtoObject ̃ ̙̌́̓̏̃́̎̏ ̓ ́̋ȟ ̏̂̚ ̈́̐̔̒̋́̓̉ ̃ ̨̒ ̠̃̉̎̓̋̉ȟ 
̨̠̋ ̨̝̓̌̋̉ ̍̏̇̎́ ɉ̠̅̌ ̨̐̅̓̑̉̍̋̉ ̐́̓̆̑̎̔ ̤̐̑̏̋ ̠̓̔̃́̎̎ ̐̏̒̆̑̆̅̎̉̋). ̃ ̨̅ ̘́̒ ̒̓̃̏̑̆̎-
̎  ̠̋ ̨̌́̒ ̃̅ ̠̌ ̤̩̒̃̏ ̐̑̏̄̑́̍̉ ̓̑̆̂́ ̎ ̨́̒̌̅̔̃́̓̉ ̋̌́̒ Object ɉ́̂̏ ̊̏̄̏ ̨̐̅̋̌́̒Ɋ̉ȟ ̨̖̂́ ̏̚ 
̝̃̉̎̉̋̎̔̓ ̅ ̔̇̆ ̨̃́̄̏̍ ̐ ̘̑̉̉̎̉ ̈̑ ̏̂̉̓̉ ̨̙̎́̋̆. 

˚̏̃̉̊ ̋̌́̒ ̘̈́̈̃̉́̊ ̟̟̒̓̃̏̑̓ ̝ ̈́ ̟̅̏̐̏̍̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎ Ⱥsubclass:instanceVariable-
Names:...Ȼ ̎ ̠́̃̎̏̍̔ ̋ ̨̌́̒̏̃ ɉ̅̉̃Ȣ ̨̌̒̓̉̎̄ ρπȢςɊ. ˑ ̠̌ ̠̒̓̃̏̑̆̎̎ ̨̋̌́̒̃ ̤ ̆̚  ̨̋ ̝̌̋́ ̨̙̖̎̉ 
̨̍̆̓̏̅̃Ȣ ˦̏̂ ̘̐̏̂́̉̓̉, ̠ ̨̋ ̒́̍̆ȟ ̨̝̠̐̏̅̉̃̓̒ ̎  ́̋ ̌́̒ Class ̨  ̊̏̄̏ ̐ ̑̏̓̏̋̏̌ subclass 
creation. 

10.6.  ͔̂ͫ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ;͔͔ͪ͘ ͙ͤ͊͒ͫ͊ͤͤ͡Ύ ͍͔ͨͦ͒ͦͣͤ͜͡Έ 

ˣ̆ ̐̑́̃̉̌̏ ̖̟̤̏̏̐̌ ̒́̍̔ ̒ ̝̔̓ ̠̐̑̏̄̑́̍̔̃́̎̎  ̔Pharo. 

 ɣ̐ ̗̑̏̆̅̔̑̎̏̍̔ ̐ ̨̑̏̄̑́̍̔̃́̎̎ ̠̋̔ ̗̐̑̏̆̅̔̑̔ ̃̉̋̏̎́̓̉ ̤̃̉̂̉̑́ ̓̏̊ȟ ̖̓̏ ̩̩ ̤̃̉̋̌̉̋́Ȣ 
˜̑̉̃ȭ̠̠̈̔̃́̎̎ ́̅̑̆̒̉ ̃̉̋̌̉̋̔ ̨̤̝̠̃̅̂̔̃́̓̒ ̘̒̓́̓̉̎̏ ̎ ́ ̨̆̓́̐ ̨̨̠̗̩̋̏̍̐̌ ̈́ ̨̍̆̎̆̍ 
̗̐̑̏̆̅̔̑̉Ȣ ̃ ̨̨̏̅̂̎ ̨̖̍̆́̎̈̍̉ ̨̟̝̅̓ ̨  ̃ ̠̖̅̆̋̉ ̏̂ȭ̤̋̓̎̏-̨̤̖̏̑̎̓̏̃́̎̉ ̖̍̏̃́ȟ ̎́̐̑̉̋-
̌́̅ȟ ̒̓̏̒̏̃̎̏ ̃̉̋̌̉̋̔ ̘̒̓́̓̉̎̏̄̏ ̍̆̓̏̅̔ ̃ Java ́ ̂̏ ̘̈̃̉́̊̎̏̄̏ ɉ̎̆ ̨̝̃̑̓̔́̌̎̏̄̏Ɋ 
̍̆̓̏̅̔ ̃ ˞ϹϹȡ ̋̏̄̏ ̃̉̋̌̉̋́̓̉ȟ ̨̙̤̃̉̑̔ ̘̋̏̑̉̒̓̔̃́ȟ ̐̑̉̃ȭ̠̠̈̔̃́̎̎ ̨̤̝̠̃̅̂̔̃́̓̒ ̎́ 
̨̆̓́̐ ̨̨̠̗̩̋̏̍̐̌ȟ ̨ ̨̨̠̎̋ ́̌̄̏̑̉̓̍̉ ̙̐̏̔̋̔ ̍̆̓̏̅̔ ̘̉ ̨̘̅̉̎́̍̎̏̄̏ ̃̉̋̌̉̋̔ ̎ ́ ̨̆̓́̐ 
̠̃̉̋̏̎́̎̎ ̎̆ ̨̟̝̅̓Ȣ 

ˍ̃̓̏̑ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̎̆ ̃̉̑ ̨̙̤̔ȟ ̠̋̉̊ ̍̆̓̏̅ ̂̔̅̆ ̃̉̋̏̎́̎̏ȟ ̨̃̎ ̨̝̓̌̋̉ ̝̐̑̏̒̉̓ ̏ ̂ȭ̤̋̓ 
̈̑̏̂̉̓̉ ̝̏̒̚ȟ ̨̙̎́̅̒̌́̃̉ ̊̏̍̔ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ˜̨̠̏̃̅̏̍̌̆̎̎  ̗̆ ̨̎̏̚ ̨̙̎̆ȟ ̠̋ ̎́̈̃́ ̨ 
̒̐̉̒̏̋ ̨́̑̄̔̍̆̎̓̃Ȣ ˛̘̓̑̉̍̔̃́ ̐ ̨̠̏̃̅̏̍̌̆̎̎ ̒́̍ ̃ ̨̙̤̉̑̔ȟ ̠̋ ̑̆́̄̔̃́̓̉ȟ ̙̃̉̂̑́̃̉ 
̐̆̃̎̉̊ ̨̒̃̊ ̍̆̓̏̅ȟ ̏̂̚ ̃̉̋̏̎́̓̉ ̓̆ȟ ̐̑̏ ̏̚ ̊̏̄̏ ̐̏̐̑̏̒̉̌̉Ȣ ̨ ̨̝̒̋̌̋̉ ̨̨̑̈̎ ̏̂ȭ̤̋̓̉ 
̝̍̏̇̔̓ ̍́̓̉ ̑ ̨̨̈̎ ̍̆̓̏̅̉ȟ ̏̂̚ ̨̨̃̅̐̏̃̅́̓̉ ̎́ ̏̅̎́̋̏̃̆ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̓̏ ̍̆ ̓̏̅ ̠̅̌ 
̃̉̋̌̉̋̔ ̤̍́ ̃ ̉̂̉̑́̓̉̒ ̠̅ ̨̘̉̎́̍̎̏ȟ ̋̏̌̉ ̨̠̐̏̃̅̏̍̌̆̎̎ ̏̓̑̉̍́̎̏Ȣ 

ˬ̋ ̨̎́̒̌̅̏̋ȟ ̍̏̇̎́ ̎́̅̒̉̌́̓̉ ̏̅̎̆ ̨̠̐̏̃̅̏̍̌̆̎̎ ̑ ̨̈̎̉̍ ̏̂ȭ̤̋̓́̍ȟ ̋̏̇̆̎ ̈ ̠̖̋̉ ̤̍́ 
̃̌́̒̎̉̊ ̍̆̓̏̅ ̅ ̠̌ ̨̨̨̃̅̐̏̃̅ ̎́ ̝̎̏̄̏Ȣ 

"ɟɒɖɣɚɝɒɟɟɱ ɡɠɔɹɖɠɞɝɗɟɟɱ ˩ ə ɒɢɕɥɞɗɟɤɠɞ ʩ ɨɹɝɠɞɥ ɩɚɣɝɥ ʨ"  
3 + 4  
>>> 7  
"  ɟɒɖɣɚɝɒɟɟɱ ɡɠɔɹɖɠɞɝɗɟɟɱ ˩ ə ɒɢɕɥɞɗɟɤɠɞ ʩ ɤɠɩɨɹ ƽʦʐʧƾʏ 
(1@2) + 4  
>>> 5@6  

ˠ ̎́ ̖̃̆̅̆̎̉ ̖̐̑̉̋̌́̅́ ̎  ̆̍  ̉̃ ̨̙̤̉̑̔̍̏ȟ ̠̋ SmallInteger 3 ̘ ̉ Point (1@2) ̃ ̨̨̅̐̏̃̅́̓̉-
̝̍̔̓ ̎ ́ ̨̠̐̏̃̅̏̍̌̆̎̎ + 4. ̇ ̉ ̤̝̐̏̋̌́̅́̍̏̒ ̎́ ̨̃̉̂̑ ̏̂ǫ̤̃̄̋̓̃ȡ ̋̏̇̆̎ ̈  ̖̎̉ ̍ ̤́ ̃̌́̒̎̉̊ 
̍̆̓̏̅ ̠̅̌ ̨̠̐̏̃̅̏̍̌̆̎̎ + ̨  ̎́ ̌̆̇̎̏ ̨̨̝̃̅̐̏̃̒̓ ̎́ + 4. 
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͔͎́ͪͣͤͦͦ͜͜͡Ύ 

 ɣPharo ̎ ̆ ̝̋́̇̔̓ Ⱥ̃ ̉̋̌̉̋́̓̉ ̍̆̓̏̅Ȼ ̨̝̎́̓̏̍̒̓ ̟̝̎́̅̒̉̌́̓ ̨̠̐̏̃̅̏̍̌̆̎̎. ̝ ̤̝̠̅́̓̒ȟ 
̎̆̃̆̌̉̋́ ̨̨̨̝̃̅̍̎̎̒̓ ̔  ̓̆ ̨̨̑̍̎̏̌̏̄ȟ̩ ́̌̆ ̃̏̎́ ̤̍́ ̃́̇̌ ̉̃̆  ̘̠̈̎́̆̎̎ȟ ̂̏ ̨̟̤̈̍̎ ̨̍̆̇ 
̨̨̨̝̃̅̐̏̃̅́̌̎̏̒̓Ȣ ˣ̆ ̘̤̏̈̎́́ȟ ̏̚ ̎̆  ̘̋̏̑̉̒̓̔̃́ ̋̌́̒̔ ̤̃̉̂̉̑́ȟ ̠̋̉̊ ̍ ̆̓̏̅ ̃̉̋̏̎́̓ȟ̉ ́ 
̏̓ ̘̑̉̍̔̃́ ̖̝̈̎́̏̅̉̓ ̃ ̨̨̅̐̏̃̅̎̉̊ ̍̆̓̏̅ȟ ̏̂̚ ̗̟̏̐̑́̃́̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

˱ͤ΄͜ ͦ͋;͙͔ͫͤͤ͡Ύ 

˙́ ̊̇̆ ̃ ̒̆ ̔ ˡ́̑̏ ̨̤̝̠̃̅̂̔̃́̓̒ ̘̆̑̆̈ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎Ȣ ̱ ̌̆ ̎̆ ̃̒̆Ȣ ɣ  ̠̝̋̉̊̒ 
̍̏̍̆̎̓ ̟̝̍́̓ ̃ ̨̠̅̂̔̃́̓̉̒ ̊ ̨̨̙̎ ̅ ̨̩. 

¶ ˛̙̠̄̏̌̏̆̎̎ ̨̖̈̍̎̎̉ ̎ ̆ ̤̃̉̋̏̎̔̓ ̝̠̒ ̠̎́̅̒̉̌́̎̎̍ ̨̝̐̏̃̅̏̍̌̆̎Ȣ ˚̨́̒̐̑́̃̅ȟ ̃̏̎̏ 
̨̝̎́̃̓ ̎̆ ̤  ̃̉ ̋̏̎̔̃́̎̉  ̍̃ ̉̑́̈̏Ȣ̍ ˛̙̠̄̏̌̏̆̎̎ ̨̩̈̍̎̎̏ ̐̑̏̒̓̏ ̘̠̤̒̐̑̉̉̎ ̨̃̉̅-
̠̌̆̎̎ ̐́̍ǫ̠̃̄̓ ̠̅̌ ̎ ̩̆ ̈́ ̟́̅̑̆̒̏ ̐ ̠̏̒̉̌́̎̎ ̎́ ̏̂ȭ̤̋̓Ȣ 

¶ ˑ̏̒̓̔̐ ̅̏ ̨̩̈̍̎̎̏ ɀ ̗ ̆ ̐̑̏̒̓̏ ̅̏̒̓̔̐ ̅̏ ̘̠̈̎́̆̎̎ ̨̩̈̍̎̎̏Ȣ 

¶ ˜̤̠̑̉̒̃̏̎̎ ̎ ̆ ̤̎́̅̒̉̌́ ̨̐̏̃̅̏̍̌̆̎.̝ ̃ ̤̠̑̉̒̃̏̎̎ ̨̨̈̍̎̎ ̊̐ ̝̑̉̈̃̏̅̉̓ ̅̏ ̏̎̏̃-
̠̌̆̎̎ ̩̩ ̈ ̘̠̎́̆̎̎ȡ ̈ ̨̍̆̎̆̍ ̨̩̈̍̎̎̏ ̂̔̅̆ ̐̏̃ȭ̠̈́̎̏ ̝̑̆̈̔̌̓́̓ ̘̠̏̂̉̒̌̆̎̎ ̃̉̑́̈̔ 
̃ ̨̐̑́̃̊ ̨̘́̒̓̉̎ ̤̠̐̑̉̒̃̏̎̎. 

¶ ˜̠̏̃̆̑̎̆̎̎ (^)  ̎ ̆ ̤̎́̅̒̉̌́ ̨̝̐̏̃̅̏̍̌̆̎Ȣ ˏ̏̎̏ ̐ ̑̏̒̓̏ ̤̐̏̃̆̑̓́ ̘̏̂̉̒̌̆̎̉̊ 
̝̑̆̈̔̌̓́̓ ̨̃̅̐̑́̃̎̉̋.̔ 

¶ ˜̑́̄̍ ̉ ̎ ̆ ̤ ̠̎́̅̒̉̌́̎̎̍̉ ̨̐̏̃̅̏̍̌̆̎.̝ x ̆ ̨̗̩́̎̏̓́ ̨̍̆̓̏̅̃. 

ˠ̒̆, ̋ ̨̑̍ ̗̖̉ ̨̝̖̋̌̋̏ ̨̠̃̉̎̓̋̃ȟ ̓̏̂̓̏, ̍ ́̊̇̆ ̃̒̆ ̙̑̆̓́ ̨̒̐̑́̃̅ ̨̤̝̠̃̅̂̔̃́̓̒ ̘ ̆̑̆̈ 
̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎Ȣ 

˽ͪͦ ͦ͋ΩΊͭͤͦ͟-ͦͪ͜Ί͍͔ͤͭͦ͊ͤ ͎͍ͨͪͦͪ͊ͣͯ͊ͤͤΎ 

˛̅̎̉̍  ̈  ̎́ ̨̨̒̌̅̋̃ ̓ ̩́̋̏ ̨̍̏̅̆̌ ̠̎́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎  ̔Pharo ̤  ̓̆ȟ ̏̚ ̃̏̎́ ̖̘̤̈́̏̏̔ 
̝̒̓̉̌ ̠̐̑̏̄̑́̍̔̃́̎̎, ̈  ̠́ ̋̏̄̏ ̏ ̂ȭ̤̋̓̉ ̟̝̍́̓ ̨̝̍́̌̆̎̋ ̍ ̆̓̏̅̉ ̨ ̟̝̅̆̌̆̄̔̓ ̠̈́̃̅́̎̎ 
̨̙̎̉̍ ̏ ̂ȭ̤̋̓́ȟ̍ ̨̝̈́̍̒̓ ̓̏̄̏ȟ ̏̂̚ ̨̑̆́̌̈̔̃́̓̉ ̨̃̆̌̉̋ ̨̗̐̑̏̆̅̔̑̎ ̍̆̓̏̅̉ȟ ̏̚ ̝̂̆̑̔̓ ̎́ 
̒̆̂̆ ̈́̂́̄́̓̏ ̨̨̨̝̃̅̐̏̃̅́̌̎̏̒̓Ȣ 

ˑ̇̏̈̆̕ ˜̆̑̌́̊̎ (Joseph Pelrine) ̃ ̟̤̉̒̌̏̃̌ ̗̆̊ ̗̐̑̉̎̉̐ ̓́̋Ȣ 

ˏ́̇̌̉̃̏  Ⱥ̊ ̆ ̑̏̂̉ ̨̘̎̏̄̏ȟ ̏̚ ̓̉ ̙̍̏̇̆ ̐̆̑̆̅́̓̉ ̝̋̏̍̔̒ ̨̙̎̏̍̔Ȼ. 

ˎ́̄́̓̏ ̏̂ȭ̤̋̓̎̏-̨̤̖̏̑̎̓̏̃́̎̉ ̍̏̃ ̨̐ ̟̝̅̓̑̉̍̔̓ ̨ ̒ ̨̘̓́̓̉̎, ̨  ̨̨̘̅̉̎́̍̎ ̃̉̋̌̉̋̉ 
̨̍̆̓̏̅̃. ɣ  Pharo ̤  ̨̝̓̌̋̉ ̨̘̅̉̎́̍̎̉̊ ̨̒̐̏̒̂ ̎ ̠́̅̒̉̌́̎̎ ̨̝̐̏̃̅̏̍̌̆̎Ȣ ˚́̐̑̉̋̌́̅, 
̨̝̈́̍̒̓ ̓̏̄̏ȟ ̏̂̚ ̨̐̅̓̑̉̍̔̃́̓̉ ̨̘̒̓́̓̉̎ ̨̗̩̏̐̆̑́ ̈ ̋ ̌́̒́̍ȟ̉ ̍̉ ̐̑̏̒̓̏ ̤̎́̅̒̉̌́̍̏ 
̨̠̐̏̃̅̏̍̌̆̎̎ ̋̌́̒́̍ȟ ̨̠̋ ̤  ̈̃ ̘̉́̊̎̉̍̉ ̏ ̂ȭ̤̋̓́̍̉. 

˔̏ ̋̑̆̍́ȟ ̨̝̏̒̋̌̋̉ ̃ Pharo ̎ ̤̆̍́ ̨̖̃̅̋̑̉̓̉ ̨̐̏̌̃, ̓ ̏ ̤̅ ̉̎̉̊ ̨̒̐̏̒̂ ̏̎̏̃̉̓̉ ̘̠̈̎́̆̎̎ 
̨̩̈̍̎̎̏ ̆ ̠̋̈̆̍̐̌̑ ̨́ ̙̎̏̄̏ ̏̂ȭ̤̋̓ ́ɀ ̗ ̆ ̨̎́̅̒̌́̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎ ̈ ̈́̐̉̓̏̍ ̅̏ ̏ ̂ȭ̤̋̓́ȟ 
̏̂̚ ̨̃̎ ̈ ̨̍̎̉̃ ̒ ̤̃̏ ̃̌́̒̎̆ ̐̏̌̆Ȣ ˔̨̃̒̎̏ȟ ̙̠̏̄̏̌̏̆̎̎ ̍ ̨̆̓̏̅ ̘̃ ̠̉̓́̎̎ ̨ ̈́̐̉̒̔ ̨̖̃̒ 
̨̖̈̍̎̎̉ ̆ ̠̋̈̆̍̐̌̑ ́̎ ̆ ̤ ̅̏̂̑̉̍  ̐̑̉̋̌́̅̏̍ ̏̂ȭ̤̋̓̎̏-̨̤̏̑̎̓̏̃́̎̏̄̏ ̟̒̓̉̌ȟ ̂̏ ̤̎́̅́ 
̨̨̤̋̌̎̓̏̃ ̅̏̒̓̔̐ ̅̏ ̨̙̝̃̎̔̓̑̎̏̄̏ ̒̓́̎̔ ̏̂ȭ̤̋̓́Ȣ ˑ̇̏̈̆̕ ˜̆̑̌́̊̎ ̃̉̒̌̏̃̉̃ ̗ ̆ ̅̔̇̆ 
̃̅́̌̏. 

ˏ́̇̌̉̃̏  Ⱥ̊ ̆ ̠̅̏̈̃̏̌̊ ̨̎̋̏̍̔ ̠̄̑́̓̉̒ ̈ ̩̓̃̏̍ ̉̅ ́̎̉̍̉Ȼ. 
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10.7.  ˹͙͊͒ͫ͊ͤͤ͡Ύ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ς ͒ ͍͍͙͚ͦͪͦͦ͟͟ ͨͪͦͼ͔ͫ 

˦̏ ̨̎́̒̐̑́̃̅ ̨̤̝̠̃̅̂̔̃́̓̒ȟ ̋̏̌̉ ̏̂ȭ̤̋̓ ̤̏̓̑̉̍̔ ̨̠̐̏̃̅̏̍̌̆̎̎ȩ 

ˣ̆ ̅̃̏̆̓́̐̎̉̊ ̗̐̑̏̆̒ȡ ̙̐̏̔̋ ̍̆̓̏̅ ̨̔  ̃̉ ̠̋̏̎́̎̎ ̍ ̆̓̏̅̔. 

¶ ˜̙̏̔̋Ȣ ˞ ̘̐̏́̓̋̔ ̖̝̠̈̎́̏̅̉̓̒ ̍̆̓̏̅, ̠ ̋̉̊ ̤̍́ ̓́̋̔ ̒́̍̔ ̎ ́̈̃̔ȟ ̠̋ ̨ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

¶ ˏ̠̉̋̏̎́̎̎Ȣ ̃ ̨̏̓̍ ̈ ̎́̊̅̆̎̉̊ ̍̆̓̏̅ ̤̝̠̈́̒̓̏̒̏̃̔̓̒ ̅̏ ̘̏̓̑̉̍̔̃́́ ̈ ́̑̄̔̍̆̎̓́̍̉ 
̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ˗̏̌̉ ̍̆̓̏̅ ̈ ̎́̊̅̆̎,̏ ́ ̑̄̔̍̆̎̓̉ ̈̃ȭ̠̟̝̈̔̓̒ ̠ ̈ ̐́̑́̍̆̓̑́̍̉ 
̍̆̓̏̅ȟ̔ ̨ ̨̝̃̑̓̔́̌̎́ ̙̍́̉̎́ ̤̃̉̋̏̎̔ ̊̏̄̏Ȣ 

˜̙̏̔̋ ̍̆̓̏̅ ̔̅ ̝̏̒̉̓ ̐̑̏̒̓̉̊. 

1. ˗̌́̒ ̘̏̓̑̉̍̔̃́́ ̨̠̐̏̃̅̏̍̌̆̎̎ ̙̤̔̋́ ̍̆̓̏̅ȟ ̏̂̚ ̗̟̏̐̑́̃́̓̉ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

2. ˬ̋̏̚ ̋̌́̒ ̘̏̓̑̉̍̔̃́́ ̎̆ ̤̍́ ̓́̋̏̄̏ ̍̆̓̏̅̔ȟ ̓̏ ̨̃̎ ̤̈́̐̉̓̔ ̨̒̃̊ ̎́̅̋̌ ́̒ ̨ ̓́̋ 
̨̅́̌ ̐̏ ̨̨̤̖̩̑́̑ ̨̋̌́̒̃Ȣ 

ˏ̒̆ ̨̒̐̑́̃̅ ̓́̋ ̐̑̏̒̓̏, ̠ ̋ ́̎̐̉̒́̎ ̏̃ ̉̆̚. ̱ ̌̆ ̤  ̆̚ ̨̝̋̌̋́ ̝̈́̐̉̓́̎ȟ  ̠̈ ̋̉̍  ̉̓ ̑̆̂́ 
̔̃́̇̎̏ ̨̠̑̏̈̂̑́̓̉̒. 

¶ ˦̏ ̨̃ ̤̝̠̅̂̔̃́̓̒, ̠ ̋̚  ̏̍ ̆̓̏̅ ̠ ̃̎̏ ̎̆ ̤̐̏̃̆̑̓́ ̘̠̈̎́̆̎̎ȩ 

¶ ˦̏ ̤̝̠̒̓́̓̒ȟ ̋̏̌̉ ̋̌́̒ ̤̐̆̑̆̃́̎̓́̇̔ ̍̆̓̏̅ ̒̃̏̄̏ ̎́̅̋̌ ́̒̔ȩ 

¶ ˬ̋́ ̨̗̠̑̈̎̉ ̨̍̇ ̎ ̠́̅̒̉̌́̎̎̍ ̅̏ self ̨  super? 

¶ ˦̏ ̤̝̠̒̓́̓̒, ̋ ̏̌̉ ̨̐̏̓̑̂̎̏̄̏ ̍̆̓̏̅ ̔̎ ̆ ̈̎́̊̅̆̎̏? 

˔̨̄́̅́̎ ̃̉̆̚ ̐̑́̃̉̌́ ̙̐̏̔̋̔ ̍̆̓̏̅̔ ̨̗̝̋̏̎̆̐̓̔́̌̎Ȣ ˝̏̈̑̏̂̎̉̋̉ ̨̝̖̃̑̓̔́̌̎̉ ̙̍́̉̎ 
̟̝̃̉̋̏̑̉̒̓̏̃̔̓ ̨̃̒ ̨̍̏̇̌̉̃ ̨̖̉̓̑̏̚ ̊ ̨̨̗̩̏̐̓̉̍̈́ȟ ̏̂̚ ̙̙̐̑̉̃̉̅̉̓̉ ̙̐̏̔̋ ̨̍̆̓̏̅̃Ȣ 

˞̘̐̏́̓̋̔ ̠̑̏̈̄̌̎̆̍̏ ̂ ́̈̏̃̔ ̨̟̒̓̑́̓̆̄ ̙̐̏̔̋̔ȟ ́ ̨̐̏̓̍ ̐̆̑̆̊̅̆̍̏ ̅  ̏̑ ̙̆̓̉ ̐ ̉̓́̎.̝ 

˶͙͎ͫͭͤ͜ 10.3Φ ˾͔͍͙͚͊ͦ͊ͤ͘͜͡  ͯ͟ ͊ͫ͜͡ ͔ͣͭͦ͒ 

EllipseMorph  >> defaultColor  
 

"Answer the default color/fill style for the receiver"  
^ Color  yellow  

˶͙͎ͫͭͤ͜ 10.4Φ ͍͙͚̂ͫͨ͊͒ͦ͊ͤ͟ ͔ͣͭͦ͒ 

Morph >> openInWorld  
 

"Add this morph to the world."  
self openInWorld: self currentWorld  

10.8.  ˢ͎͙ͦͪͭͣ͡ ͨͦ΄ͯͯ͟ ͔ͣͭͦ͒ͯ ͔͔͙ͨͪ͋ͪ͊Ί ͊ͤ͡ͼΌ͗ͦ͟ ͍ͤ͊ͫ͒ͯ͊ͤͤ͜͡Ύ 

˜̑̉̐̔̒̓̉̍̏ȟ ̏̚ ̍ ̉ ̒̓̃̏̑̉̌̉ ̠̆̋̈̆̍̐̌̑ ̋̌́̒̔ EllipseMorph. 

anEllipse  := EllipseMorph  new.  

ˬ̋̏̚ ̍̉ ̈́̑́̈ ̨̙̎́̅̌̆̍̏ ̊ ̏̍̔ ̐ ̨̠̏̃̅̏̍̌̆̎̎ defaultColor, ̓  ̏̏ ̤̓̑̉̍́̍̏ ̨̨̝̃̅̐̏̃̅ Color 
yellow. 
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anEllipse  defaultColor  
>>> Color  yellow  

 
˝̉̒Ȣ 10.1Ȣ ˜̙̏̔̋ ̍̆̓̏̅̔ ̃ ̗̟̌́̎̇̋̔ ̨̠̎́̒̌̅̔̃́̎̎ 

˗̌́̒ EllipseMorph ̑ ̨̤̆́̌̈̔ ̍̆̓̏̅ defaultColorȟ ̓̏̍̔ ̐̏̓̑ ̨̂̎̉̊ ̍̆̓̏̅ ̈̎́̊̅̆̎ ̏̓ ̔̓ ̇̆ 
ɉ̅̉̃Ȣ ̨̌̒̓̉̎̄ ρπȢσɊ. 

˚  ́̐ ̑̏̓̉̃́̄̔ ̗ ̝̏̍̔ȟ ̠̋̏̚ ̍̉ ̨̙̎́̅̌̆̍̏ ̅ ̏ anEllipse ̐ ̨̠̏̃̅̏̍̌̆̎̎ openInWorld, ̓ ̏ 
̍̆̓̏̅ ̝̠̈̎́̊̅̆̓̒ ̎̆ ̅̑̏ ́̈̔ȟ ̂  ̏̋ ̌́̒ ̎̆ ̨̤̑̆́̌̈̏̃̔ openInWorldȢ ˜̙̏̔̋ ̝̠̐̑̏̅̏̃̇̉̓̒ ̃ 
̎́̅̋̌ ̨́̒ BorderedMorph ̨  ̃̉ ̆̚ ̐̏ ̨̨̤̖̩̑́̑, ̅ ̏̋̉ ̍̆̓̏̅ openInWorld ̎ ̆ ̂̔̅̆ ̈̎́̊̅̆̎ ̏̃  
̨̋̌́̒ Morph ɉ̅̉̃Ȣ ̑ ̉̒Ȣ 10.1). 

˶͙͎ͫͭͤ͜ 10.5Φ ͔̋ ͙ͦ͒ͤ ͍͙ͤ͊͘;͔͙͚ͤ ͍ ͊ͫ͟͜͡ ͣ ͔ͭͦ͒ 

EllipseMorph >> closes tPointTo: aPoint  
^ self intersectionWithLineSegmentFromCenterTo: aPoint  

10.9.  ˤ͙ͦͤ͊ͤͤ͟Ύ ͔ͣͭͦ͒ͯ 

˜̤̑̉̄́̅́̍̏ȟ ̏̚ ̗̟̠̏̐̑́̃́̎̎ ̨̝̐̏̃̅̏̍̌̆̎ ̅̃̏̆̓́̐̎̉̊ ̗̐̑̏̆̒Ȣ 

¶ ˜̙̏̔̋Ȣ ˞ ̘̐̏́̓̋̔ ̖̝̠̈̎́̏̅̉̓̒ ̍̆̓̏̅ȟ ̠̋̉̊ ̤̍́ ̓́̋̔ ̒́̍̔ ̎ ́̈̃̔ȟ ̠̋ ̨ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

¶ ˏ̠̉̋̏̎́̎̎Ȣ ̃ ̨̏̓̍ ̈̎́̊̅̆̎̉̊ ̍̆̓̏̅ ̤̝̠̈́̒̓̏̒̏̃̔̓̒ ̅̏ ̘̏̓̑̉̍̔̃́́ ̈ ́̑̄̔̍̆̎̓́̍̉ 
̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ˗̏̌̉ ̍̆̓̏̅ ̈̎́̊̅̆̎̏ȟ ́̑̄̔̍̆̎̓̉ ̈̃ȭ̠̟̝̠̈̔̓̒ ̈ ̐́̑́̍̆̓̑́̍̉ 
̍̆̓̏̅̔ȟ ̨ ̨̝̃̑̓̔́̌̎́ ̙̍́̉̎́ ̤̃̉̋̏̎̔ ̊̏̄̏Ȣ 

˜̠̏̒̎̉̍̏ȟ ̠̋ ̨̤̝̠̃̅̂̔̃́̓̒ ̅̑̔̄̉̊ ̆̓́̐ ɀ ̃ ̠̉̋̏̎́̎̎ ̍̆̓̏̅̔Ȣ 

˗̏̌̉ ̨̐̏̓̑̂̎̉̊ ̍̆̓̏̅ ̈̎́̊̅̆̎̏ȟ ̨̐̒̆̃̅̏̈̍̎̎́ self ̔  ̊̏̄̏ ̨̨̓̌ ̐̏̃ȭ̠̤̝̠̈̔̓̒ ̈ ̏̓̑̉̍̔̃́-
̘̆̍ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ́ ̐́̑́̍̆̓̑̉ ̍̆̓̏̅̔ ɀ ̈  ́̑ ̄̔̍̆̎̓́̍̉ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ˟̨̏̅ ̒̉̒̓̆̍́ 
̤̃̉̋̏̎̔ ̨̓̌̏ ̍̆̓̏̅̔Ȣ ˟́̋ ̨̤̝̠̃̅̂̔̃́̓̒ ̏̑́̈̔̚ȟ ̋̏̌̉ ̈̎́̊̅̆̎̏ ̍̆̓̏̅ȟ ̠̋̉̊ ̨̐̏̓̑̂̎̏ 
̃̉̋̏̎́̓̉Ȣ ˠ̨̠̃̍̏ȟ ̏̚ ̍̉ ̨̎́̅̒̌́̌̉ ̨̠̐̏̃̅̏̍̌̆̎̎ EllipseMorph new closestPointTo: 
100@100ȟ ̨ ̈̎́̊̅̆̎̏ ̍̆̓̏̅ȟ ̈̏̂̑́̇̆̎̉̊ ̎́ ̨̌̒̓̉̎̄̔ ρπȢυȢ 

˔̨̍̎̎́ self ̃ ̋́̈̔̃́̓̉̍̆ ̎́ ̏̊̎̏̚ ̒̓̃̏̑̆̎̉̊ ̨̆̌̐̒ȟ ̐́̑́̍̆̓̑ aPoint ɀ ̎ ́ ̘̓̏̋̔ 100@100. 
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˟̨́̋ ̇ ̐̑̉̃ȭ̠̠̈̔̃́̎̎ ̨̟̝̠̃̅̂̔̃́̓̒ ̨ ̃ ̓̏̍̔ ̃̉̐́̅̋̔ȟ ̋̏̌̉ ̍̆̓̏̅ ̠̅̌ ̠̃̉̋̏̎́̎̎ ̈̎́̊-
̅̆̎̏ ̃ ̨̎́̅̋̌́̒Ȣ ̠ ̏̌̉ ̟̝̎́̅̒̉̌́̓ ̨̠̐̏̃̅̏̍̌̆̎̎ EllipseMorph new openInWorldȟ ̍̆̓̏̅ 
openInWorld ̈ ̖̝̠̎́̏̅̉̓̒ ̃ ̨̋̌́̒ Morphȟ ́̌̆ ̨̈̍̎̎́ self ̃ ̒̆ ̏ ̅̎̏ ̐̏̃ȭ̠̤̝̠̈̔̓̒ ̈ ̎̏̃̏-
̒̓̃̏̑̆̎̉̍ ̨̆̌̐̒̏̍Ȣ ˟̏̍̔ ̝̋́̇̔̓ȟ ̏̚ self ̈ ́̃̇̅̉ ̠̤̐̑̆̅̒̓́̃̌ ̘̏̓̑̉̍̔̃́́ ̨̐̏̃̅̏̍̌̆̎-
̠̎ȟ ̎̆̈́̌̆̇̎̏ ̨̃̅ ̋̌́̒̔ȟ ̃ ̠̋̏̍̔ ̈̎́̊̅̆̎̏ ̍̆̓̏̅ ̠̅̌ ̠̃̉̋̏̎́̎̎Ȣ 

˛̓̏̇ ̤  ̅̃́ ̨̨̑̈̎ ̆̓́̐̉ ̗̟̠̏̐̑́̃́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ȡ ̙̐̏̔̋ ̨̨̃̅̐̏̃̅̎̏̄̏ ̍̆̓̏̅̔ ̃ 
̨̨̤̖̩̑́̑ ̨̋̌́̒̃ ̨ ̠̃̉̋̏̎́̎̎ ̈̎́̊̅̆̎̏̄̏ ̍̆̓̏̅̔ ̈ ̘̏̓̑̉̍̔̃́̆̍ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

 
˝̉̒Ȣ 10.2Ȣ ˒̨̌̐̒ ̎̆ ̨̈̑̏̈̔̍̃ ̨̠̐̏̃̅̏̍̌̆̎̎ foo 

10.10. ˻͋ΩΊͭ͟ ͔ͤ ͍ͪͦͯͣ͘͘͜ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ 

˦̏ ̨̃ ̝̠̅̂̔̅̆̓̒ȟ ̠̋̏̚ ̙̔̋́̎̉̊ ̍̆̓̏̅ ̎̆ ̂̔̅̆ ̈̎́̊̅̆̎?̏ 

˜̑̉̐̔̒̓̉̍̏, ̃ ̇̆ ̈̎́̊̏̍̏̍̔ ̆ ̨̌̐̒ ̔̎ ̨́̅̒̌́̎̏ ̨̠̐̏̃̅̏̍̌̆̎̎ fooȢ ˞̘̐̏́̓̋̔ ̘̈̃̉̎̉̊ 
̙̐̏̔̋ ̍̆̓̏̅̔ ̐̑̏̊̅̆ ̐̏ ̨̃̒̊ ̨̨̤̖̩̑́̑ ́̇ ̅̏ ̋̌́̒̔ Object (́̂̏, ̎ ̨̝́̃̓ȟ ̅̏ ProtoObject). 
˗̏̌̉ ̍̆̓̏̅̔ foo ̎ ̆ ̂̔̅̆ ̈̎́̊̅̆̎ȟ̏ ̨̝̃̑̓̔́̌̎́ ̙̍́̉̎́ ̝̈̍̔̒̉̓ ̨̆̌̐̒ ̎ ̨́̅̒̌́̓̉ 
̨̠̐̏̃̅̏̍̌̆̎̎ self doesNotUnderstand: #foo ɉ̅̉̃Ȣ ̑̉̒Ȣ ρπȢς). 

ˣ̆  ̘̈̃̉̎̆ ̠̎́̅̒̉̌́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̅̏ selfȟ ̓̏̍̔ ̙̐̏̔̋ ̘̝̠̐̏̎̆̓̒ ̈̎̏̃̔ ̈ ̋̌́̒̔ 
EllipseMorphȟ ́̌̆ ̗̝̏̄̏ ̑́̈̔ ɀ ̍ ̆̓̏̅ ̔doesNotUnderstand:. ˏ ̠̠̤̝̠̉̃̌̓̒ȟ Object ̑ ̨̤̆́̌̈̔ 
̍̆̓̏̅ doesNotUnderstand:Ȣ ˣ̆̊ ̍̆̓̏̅ ̝̒̓̃̏̑̉̓ ̠̆̋̈̆̍̐̌̑ ̋̌́̒̔ MessageNotUnderstood, 
̠̋̉̊ ̈́̐̔̒̋ ̤́ ̎ ̘́̌́̄̏̅̇̔̃́  ̔̐ ̘̏̓̏̎̏̍̔ ̋ ̨̏̎̓̆̋̒̓ ̠̃̉̋̏̎́̎̎. 

ˤ̏̍̔ ̃̉̋̏̑̉̒̓́̎̏ ̓ ́̋̉̊ ̈́̐̌̔̓́̎̉̊ ̙ ̠̖̌ȟ ̏̂̚ ̗̟̏̐̑́̃́̓̉ ̓́̋̔ ̐̑̏̒̓̔ ̐̏̍̉̌̋̔ȩ 

ˏ̨̎ ̎ ̤́̅́ ̑̏̈̑̏̂̎̉̋́̍ ̨̝̍̏̇̌̉̃̒̓ ̌̆̄̋̏ ̖̟̐̆̑̆̏̐̌̃́̓̉ ̓ ̨́̋ ̐̏̍̉̌̋̉ ̨ ̃̉̋̏̎̔̃́̓̉ 
̨̝́̌̓̆̑̎́̓̉̃̎ ̨̩̅Ȣ ˙̏̇̎́ ̐̆̑̆̃́̎̓ ́̇̉̓̉ ̍̆̓̏̅ Object>>doesNotUnderstand ̔  ̂ ̝̔̅-
̠̋̏̍̔ ̨̨̐̅̋̌́̒ ̨ ̨̑̆́̌̈̔̃́̓̉ ̨̙̎̉̊ ̒ ̨̐̏̒̂ ̗̟̠̏̐̑́̃́̎̎ ̐̏̍̉̌̏̋Ȣ 

˚̨́̒̐̑́̃̅ȟ ̗̆ ̝̅̏̒̉̓ ̐̑̏̒̓̉ ̊̒ ̨̐̏̒̂  ̨̑̆́̌̈̔̃́̓̉ ̘́̃̓̏̍́̓̉̎ ̆̅ ̠̆̌̆̄̔̃́̎̎ ̐ ̨̏̃̅̏̍-
̝̌̆̎ ̏̅̎̏̄̏ ̏̂ȭ̤̋̓́ ̨̙̎̏̍̔Ȣ ˑ̟̘̆̌̆̄̔̉̊ ̏̂ȭ̤̋̓ ̍̏̇̆ ̠̐̆̑̆̎́̐̑́̃̌̓̉ ̨̃̒ ̩̒̃̏ 
̨̨̎̆̈̑̏̈̔̍̌ ̨̠̐̏̃̅̏̍̌̆̎̎ ̅̏ ̨̙̎̏̄̏ ̏̂ȭ̤̋̓́ȟ ̨̨̝̃̅̐̏̃̅́̌̎ ̨̝̒̓ ̠̋̏̄̏ ̗̟̏̐̑́̃́̓̉ ̩̖ ́̂̏ 
̒́̍̏̍̔ ̈̄̆̎̆̑̔̃́̓̉ ̐̏̍̉̌̋̔Ȧ 
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10.11. ˽ͪͦ ͍͔͔ͨͦͪͤͤͤΎ self 

˔́̔̃́̇̓̆ȟ ̏̚ ̍̆̓̏̅ defaultColor ̋ ̌́̒̔ EllipseMorph ̠ ̃̎̏ ̤̐̏̃̆̑̓́ Color yellowȟ ̨̓̏̅ ̠̋ 
̍̆̓̏̅ openInWorld ̋ ̌́̒̔ Morph ̎ ̆ ̤̐̏̃̆̑̓́ ̎ ̨̘̏̄̏. 

˚̨́̒̐̑́̃̅ ̍̆̓̏̅ ̔ ̨̨̝̃̅̐̏̃̅ ̎́ ̨̠̐̏̃̅̏̍̌̆̎̎ ̈́̃̇̅̉ ̐ ̤̏̃̆̑̓́ ̘̠̈̎́̆̎̎, ̠ ̋̆ ̨̈̃̒̎̏ ̤  
̏̂ȭ̤̋̓̏̍Ȣ ˏ̨̨̝̅̐̏̃̅ ̍ ̏̇̎ ́̃ ̘̉̈̎́̉̓  ̉̈  ́̅ ̟̏̐̏̍̏̄̏ ̏̐̆̑́̓̏̑́ ͮ  ̃ ̨̨̓̌ ̍̆̓̏̅ȟ̔ ́̌̆ ̠̋̏̚ 
̠̃̉̋̏̎́̎̎ ̍̆̓̏̅̔ ̙̝̈́̃̆̑̉̌̏̒ȟ ̂̆̈ ̠̃̉̋̏̎́̎̎ ͮȟ ̍̆̓̏̅ ̃̒̆ ̏ ̅̎̏ ̐ ̏̃̆̑̎̆ ̘̠̈̎́̆̎̎ ɀ 
̓̏̊ ̏ ̂ȭ̤̋̓ȟ ̏̚ ̏̓̑̉̍́̃ ̐ ̨̠̏̃̅̏̍̌̆̎̎Ȣ ˙̉ ̘̈́̈̃̉́̊ ̄̏̃̏̑̉̍̏ȟ ̏̚ ̍̆̓̏̅ ̤̐̏̃̆̑̓́ self, 
̓̏ ̍̔ ̚  ̏̃  Pharo ̐ ̨̒̆̃̅̏̈̍̎̎́ self ̐ ̠̤̑̆̅̒̓́̃̌ ̘̏̓̑̉̍̔̃́́ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨̐̏̅̂̎̏ ̅̏ 
̟̘̋̌̏̃̏̄̏ ̒̌̏̃́ this ̔  JavaȢ ˴̨̙̎ ̍̏̃̉ȟ ̨̓́̋ ̠̋ Rubyȟ ̈́ ̘̠̈́̍̏̃̔̃́̎̎ ̍̐ ̟̝̏̃̆̑̓́̓ ̈̎́-
̘̠̆̎̎ ̝̏̒̓́̎̎ ̏̄̏ ̃̉̑́̈̔ ̃ ̨̍̆̓̏̅Ȣ  ɣPharo ̗ ̆ ̎̆ ̓́̋ȟ ̨̝̎́̓̏̍̒̓ ̍ ̏̇̎ ́̔ ̠̠̃̌̓ ȟ̉ ̏̚ 
̍̆̓̏̅ ̂̆̈ ̠̃̎̏̄̏ ̠̐̏̃̆̑̎̆̎̎ ̝̑̆̈̔̌̓́̓̔ ̨̘̤̝̠̈́̋̎̔̓̒ ̃̉̑́̈̏̍ Ⱥ^ selfȻ. 

ˏ́̇̌̉̃̏  self ̈ ́̃̇̅̉ ̠̤̐̑̆̅̒̓́̃̌ ̘̏̓̑̉̍̔̃́́ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

ˣ̆ ̘̤̏̈̎́́ȟ ̏̚ Morph>>openInWorld ̈  ̨̌̒̓̉̎̄̔ ρπȢτ ̨̆̋̃̃́̌̆̎̓̎̉̊ ̘̃̉̈̎́̆̎̏̍̔ ̘̎̉̇̆ 
̍̆̓̏̅̔ openInWorldReturnSelf. 

Morph >> openInWorld ReturnSelf  
"Add this morph to the world."  
self openInWorld: self currentWorld  
^ self  

ˤ̏̍̔ ̠̃̎̆ ̠̎́̐̉̒́̎̎ Ⱥ ͮselfȻ ɀ ̎ ̆ ̓̆ ȟ ̏̚ ̃́̑̓̏ ̑̏̂̉̓̉?  

˗̏̌̉ ̃̉ ̤̐̏̃̆̑̓́̓̆ ̝̏̒̚ ̠̃̎̏ȟ ̓  ̏̎ ̙̤́̄̏̌̏̔̓̆ȟ ̏̚ ̤̐̏̃̆̑̓́̓̆ȟ ̝̏̒̚ ̋̏̑̉̒̎̆ ̨̃̅̐̑́̃-
̎̉̋̔Ȣ ˗̏̌̉ ̃̉ ̠̃̎̏ ̐̏̃ ̤̆̑̓́̓̆ self, ̓  ̏̃ ̟̤̉̒̌̏̃̌̓̆ ̨̠̒̐̏̅̃́̎̎ȟ ̏̚ ̨̃̅̐̑́̃̎̉̋ ̃̉̋̏-
̤̑̉̒̓́ ̗̆ ̘̠̈̎́̆̎̎Ȣ ˍ̌̆ ̎̆ ̔ ̃ ̉̐́̅̋̔ Morph>>openInWorldȟ ̓̏̍̔ ̋̑́̆̚ ̎̆ ̐̏̃̆̑̓́̓̉ 
̠̃̎̏ self. ̨ ̂ȭ̤̋̓ self ̐ ̟̏̃̆̑̓́̓ ̝̓ ̨̝̌̋̉ ̃  ̖̏̋̑̆̍̉ ̖̃̉̐́̅̋́ȟ ̏̂̚ ̎́̄̏̌̏̒̉̓̉ȟ ̏̚ ̍̆̓̏̅ 
̤̐̏̃̆̑̓́ ̘̏̓̑̉̍̔̃́ ́̐ ̨̠̏̃̅̏̍̌̆̎̎Ȣ 

˗̆̎̓ ˎ̆̋ (Kent Beck) ̎́̈̃́̃ ̗̟ ̝̈́̄́̌̎̔ ̨̨̅̏̍̔ Pharo ̐ ̠̏̃̆̑̎̆̎̎̍ ̨̗̋́̃̏̄̏ ̈ ̘̠̎́̆̎̎: 
Ⱥ̃ ̏̃̆̑̓́̊ ̘̠̈̎́̆̎̎ ̨̝̓̌̋̉ ̓ ̨̏̅ȟ ̋̏̌̉ ̖̘̙̏̆ȟ ̏̂̚ ̨̃̅̐̑́̃̎̉̋ ̨̠̐̏̃̅̏̍̌̆̎̎ ̃̉̋̏̑̉̒̓́̃ 
̊̏̄̏Ȼ. 

ˏ́̇̌̉̃̏  ̝ ́ ̘̠̈́̍̏̃̔̃́̎̎̍ȟ ̠̋̏̚ ̎̆ ̘̃̉̈̎́̆̎̏ ̨̙̎̏̄̏ȟ ̍̆̓̏̅ ̤̐̏̃̆̑̓́ ̘̏̓̑̉̍̔̃́́ 
̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

10.12. ˽͔͔͍͔ͪ͊ͤͭ͊͗ͤͤΎ ͭ ͊ͪ ͦ͘΄͙͔ͪͤͤΎ 

˜̠̝̏̄̌̎̍̏ ̆̚ ̑́̈ ̎ ́ ̨̨̤̖̟̑́̑ ̋̌́̒̔ EllipseMorphȟ ̈̏̂̑́̇̆̎̔ ̎́ ̑̉ ̒. 10.1. ˏ ̉̅̎̏ȟ ̏̚ 
̏̂̉̅̃́ ̋̌́̒̉ Morph ̓  ́EllipseMorph ̑ ̨̟̝̆́̌̈̔̓ ̍ ̆̓̏̅ defaultColor. ˞ ̨̐̑́̃̅ȟ ̠̋̏̚ ̨̃̅̋̑̉-
̓  ̉̎ ̏̃̔ ̍ ̏̑̔̕ (Morph new openInWorld), ̓  ̏̏ ̤̓̑̉̍́̍̏ ̐ ̠̑̍̏̋̔̓̎̉̋ ̒ ̝̉̎̏̄ ̏ ̝̋̏̌̏̑̔, 
̘̃̏̅̎̏́̒ ̆ ̨̌̐̒ ̈́ ̘̠̈́̍̏̃̔̃́̎̎̍ ̂̔̅̆ ̇̏̃̓̉.̍ 

˗́ ̇̔̓ȟ̝ ̏̚ EllipseMorph ̐ ̤̆̑̆̃́̎̓́̇̔ ̎ ̨́̒̌̅̔̃́̎̉̊ ̨̃̅ Morph ̍ ̆̓̏̅ defaultColor. ̝  
̠̐̏̄̌̅̔ anEllipse ̔ ̒̐́̅̋̏̃́̎̉̊ ̍̆̓̏̅ ̨̝̙̂̌̆ ̎ ̆ ̨̤̒̎̔Ȣ 

˴̎̋̏̌̉ ̨̐̏̓̑̂̎̏ ̎̆ ̒ ̨̝̓̌̋̉ ̐̆̑̆̃́̎̓́̇̉̓ ̉ ̎́ ̨̨̒̌̅̔̃́̎ ̍̆̓̏̅̉ȟ ̨̝̒̋̌̋̉ ̑ ̙̏̈̉̑̉̓̉ ɀ 
̅̏̐̏̃̎̉̓̉ ̩̖ ̟̎̏̃̏ ̨̨̗̝̟̔̎̋̏̎́̌̎̒̓̕Ȣ ˟̑̆̂  ́̍ ́̓̉ ̨̝̍̏̇̌̉̃̒̓ ̃̉̋̌̉̋́̓̉ ̐̆̑̆̃́̎-
̓́̇̆̎̉̊ ̍̆̓̏̅ ̅̏̅́̓̋̏̃̏ ̅ ̏ ̩̎̏̃̏ ̘̩̃̉̈̎́̆̎̏ ̃ ̨̨̐̅̋̌́̒ ̨̗̝̔̎̋̏̎́̌̎̏̒̕ ̨̓. ɣ  Pharoȟ ̠̋ 
̨ ̃ ̝̖̂́̄́̓̏ ̨̙̖̎̉ ̏̂ȭ̤̋̓̎̏-̨̤̖̏̑̎̓̏̃́̎̉ ̖̍̏̃́ȟ ̏̚ ̨̟̝̐̅̓̑̉̍̔̓ ̐̑̏̒̓̆ ̎ ̨̠́̒̌̅̔̃́̎̎ȟ 
̗̆ ̍̏̇̎́ ̃̉̋̏̎ ́̓̉ ̈  ́̅ ̟̏̐̏̍̏̄̏ ̨̠̐̏̃̅̏̍̌̆̎̎ ̅̏ super.  



˻͋ΩΊͭͤ͊͟ ͔ͣͦ͒͡Έ tƘŀǊƻ 

118 

ˤ́̒̓̆ ̠̈́̒̓̏̒̔̃́̎̎ ̗̝̏̄̏ ̨̖̍̆́̎̈̍̔ ̍̏̇̎́ ̘̂́̉̓̉ ̃ ̨̍̆̓̏̅ initialize . ˦ ̏̑́̈̔ȟ ̋̏̌̉ 
̨̨̨̨̗̟̝̎́̌̈̔̓ ̎̏̃̉̊ ̠̆̋̈̆̍̐̌̑ ̋̌́̒̔ȟ ̅̔̇̆ ̃́̇̌̉̃̏ ̨̨̨̨̗̎́̌̈̔̃́̓̉ ̨̃̒ ̨̔̒̐́̅̋̏̃́̎ 
̨̨̈̍̎̎ ̠̆̋̈̆̍̐̌̑Ȣ́ ˜̑̏̓̆ȟ ̨̠̃̍̎̎ ̑ ̏̂̉̓̉ ̗  ̆̐ ̝̑́̃̉̌̎̏ ̃ ̇̆  ̤̃  ̖̍̆̓̏̅́ ̨̨̨̨̨̗̗̩̎́̌̈́ 
̋̏̇̎̏̄̏ ̈ ̨̎́̅̋̌́̒̃ ̔  ̗̟̌́̎̇̋̔ ̨̠̎́̒̌̅̔̃́̎̎Ȣ ˜̨̅̋̌́̒ ̎̆ ̤̍́ ̎ ̨̝́̃̓ ̐̑̏̂̔̃́̓̉ 
̨̨̨̨̗̎́̌̈̔̃́̓̉ ̨̔̒̐́̅̋̏̃́̎ ̨̨̈̍̎̎ ̠̆̋̈̆̍̐̌̑!́ 

˛̓̇̆ȟ ̟̅̏̂̑̏ ̟̐̑́̋̓̉̋̏ ̤ ̎́̅̒̉̌́̓̉ super initialize  ̃  ̍̆̓̏̅ ̨̨ ̨̨̨̨̗̗̩̎́̌̈́ ̐̆̑̆̅ ̓̉̍ȟ ̠̋ 
̐̑̏̃̏ ̅̉̓̉ ̖̘̏ ̠̝̋̔̒ ̨̨̨̨̨̗̗̟̎́̌̈́ȟ ̠̋ ̈́̐̉̒́̎̏ ̃ ̨̍̆̓̏̅ ̘̎̉̇̆Ȣ 

BorderedMorph  >> initialize  
ʏɅɟɹɨɹɒɝɹəɥɔɒɤɚ ɣɤɒɟ ɠɤɢɚɞɥɔɒɩɒʏ 
super  initialize .  
self  borderInitialize  

˚̠́̅̒̉̌́̎̎ ̨̠̐̏̃̅̏̍̌̆̎̎ ̅̏ super ̐ ̨̏̓̑̂̎̆ȟ ̏̂̚ ̋̏̍̐̏̎̔̃́̓̉ ̨̎́̒̌̅̔̃́̎̔ ̨̐̏̃̆̅̎̋̔ ̈  
̟̃̌́̒̎̏ȟ ̠̋́  ̨̃ ̙̎̏̍̔ ̃̉̐́̅̋̔ ̂̔̌́ ̂ ̐̆̑̆̃́̎̓́̇̆̎́Ȣ 

ˏ́̇̌̉̃̏  ˑ ̟̏̂̑̏ ̟̐̑́̋̓̉̋̏ ̤ ̎́̅̒̉̌́̓̉ Ⱥsuper initializeȻ ̎́ ̐ ̘̏́̓̋̔ ̍̆̓̏̅̔ 
̨̨̨̨̨̗̗̩̎́̌̈́Ȣ 

10.13. ˹͙͊͒ͫ͊ͤͤ͡Ύ ͒ͦ self ͜  super 

˜̨̒̆̃̅̏̈̍̎̎́ self ̐ ̠̤̑̆̅̒̓́̃̌ ̘̏̓̑̉̍̔̃́́ ̨̠̐̏̃̅̏̍̌̆̎̎ ̨ ̙̐̏̔̋ ̍̆̓̏̅̔ ̑̏̈̐̏ ̘̤̝̉̎́̓-
̒ ̠̈  ̋̌́̒̔ ̘̏̓̑̉̍̔̃́́Ȣ ˜̨̏̍̑̋̔̊̓̆ȟ ̏̚ ̓́̋̆ superȩ ˜̨̒̆̃̅̏̈̍̎̎́ super ɀ ̗ ̆ ̎̆ ̎ ́̅̋̌́̒Ȧ 
ˬ̋̏̚ ̃̉ ̓́̋ ̐̏̅̔̍́̌̉ȟ ̓̏ ̅̏̐̔̒̓̉̌̉ ̘̈̃̉́̊̎̔ ̐ ̏̍̉̌̋,̔ ̠ ̋̔ ̃ ̨̒ ̟̝̅̏̐̔̒̋́̓Ȣ ˟́̋̏̇ 
̐̏̍̉̌̋̏̃̏ ̅̔̍́̓̉ȟ ̏̚ ̙̐̏̔̋ ̍̆̓̏̅ ̔̑ ̏̈̐̏ ̘̤̉́̎ ̝̠̓̒ ̈ ̎́̅̋̌ ́̒̔ ̋̌́̒̔ ̘̏̓̑̉̍̔̃́́ 
̨̠̐̏̃̅̏̍̌̆̎̎Ȣ 

ˏ́̇̌̉̃̏  self ̐ ̠̤̑̆̅̒̓́̃̌ ̘̏̓̑̉̍̔̃́́ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨ ̙̐̏̔̋ ̍̆̓̏̅̔ ̘̤̝̠̑̏̈̐̏̉̎́̓̒ 
̃ ̨̋̌́̒ ̘̏̓̑̉̍̔̃́́Ȣ 

 

̒͟ ͙ͤ͊͒ͫ͊ͤͤ͡Ύ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͒ ͦ self ͍ ͒ͪͤ͘͜͜ΎΊͭ ΈͫΎ ͍͒͜ ͙ͤ͊͒ͫ͊ͤͤ͡Ύ ͒ͦ super? 

ˬ̋ ̨ self, super ̐ ̠̤̑̆̅̒̓́̃̌ ̘̏̓̑̉̍̔̃́́ ̨̠̐̏̃̅̏̍̌̆̎̎Ȣ ˟́̋, ̃  ̉̃ ̒̆ ̐ ̝̑́̃̉̌̎̏ ̘̐̑̏̉̓́̌̉Ȧ 
˔̨̠̍̎̉̃̒ ̨̝̓̌̋̉ ̨̒̐̏̒̂ ̐ ̙̏̔̋ ̔̍ ̆̓̏̅Ȣ̔ ˔̨̝́̍̒̓ ̓̏̄̏ȟ ̏̂̚ ̑̏̈̐̏ ̘́̓̉ ̙̐̏̔̋ ̃ ̨̋̌́̒ ̏̓̑̉-
̘̍̔̃́́ȟ ̨̃̎ ̑ ̏̈̐̏ ̘̤̝̠̉̎́̓̒ ̃ ̎́̅̋̌ ̨́̒ ̓̏̄̏ ̋̌́̒̔ȟ ̅ ̆ ̘̃̉̈̎́̆̎̉̊ ̍̆̓̏̅ȟ ̔ ̨̨̓̌ ̠̋̏̄̏ 
̠̓̑́̐̉̌̏̒ ̠̎́̅̒̉̌́̎̎ ̅̏ super. 

ˏ́̇̌̉̃̏  super ̐ ̠̤̑̆̅̒̓́̃̌ ̘̏̓̑̉̍̔̃́́ ̨̠̐̏̃̅̏̍̌̆̎̎ȟ ̨ ̙̐̏̔̋ ̍̆̓̏̅̔ ̘̤̝̑̏̈̐̏̉̎́̓-
̠̒ ̃ ̎́̅̋̌ ̨́̒ ̓̏̄̏ ̋̌́̒̔, ̃  ̠̋̏̍̔ ̘̃̉̈̎́̆̎̉̊ ̍̆̓̏̅ȟ ̔ ̨̨̓̌ ̠̋̏̄̏ ̠̓̑́̐̉̌̏̒ 
̠̎́̅̒̉̌́̎̎ ̅̏ super. 

 

˶͙͎ͫͭͤ͜ 10.6Φ ˹͙͊͒ͫ͊ͤͤ͡Ύ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͦ͋ΩΊ͍ͭͦ͟͜ self 

Morph >> fullPrintOn : aStream 
aStream nextPutAll: self class name, ' new'  

˶͙͎ͫͭͤ͜ 10.7Φ ˱ͤ΄͔ ͙ͤ͊͒ͫ͊ͤͤ͡Ύ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͦ͋ΩΊ͍ͭͦ͟͜ self 

Morph >> constructorString  
^ String streamContents: [ :s | self fullPrintOn: s ]  
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˶͙͎ͫͭͤ͜ 10.8Φ ˴͍ͦͣ͋ͤͯ͊ͤͤ͜Ύ ͙ͤ͊͒ͫ͊ͤͤ͡Ύ ͒ͦ self ͜  super 

BorderedMorph >> fullPrint On: aStream  
aStream nextPutAll: '('.  
super fullPrintOn: aStream.  
aStream 
   nextPutAll: ') setBorderWidth: ';  
   print: borderWidth;  
   nextPutAll: ' borderColor: ', (self colorString: borderColor)  

˜̠̏̒̎̉̍̏ ̅̏̋̌́̅̎̏ ̎́ ̨̐̑̉̋̌́̅ȟ ̠̋ ̗̆ ̗̟̤̐̑́Ȣ ˠ̨̠̝̃̓ȟ ̏̚ ̘̃̉̈̎́̆̎̏ ̓ ̑̉ ̍̆̓̏̅̉, 
̨̈̏̂̑́̇̆̎ ̎́ ̨̖̌̒̓̉̎̄́ ρπȢφɀ10.8. 

˞̘̐̏́̓̋̔ ̃  ̨̌̒̓̉̎̄̔ 10.6 ̔  ̋ ̨̌́̒ Morph ̃ ̘̉̈̎́̆̎̏ ̍̆̓̏̅ fullPrintOnȟ ̏̚ ̙̌̉̆ ̃ ̝̉̃̏̅̉̓ ̔ 
̨̐̏̓̋ ̨̍ȭ̠ ̋̌́̒̔ ̏ ̘̓̑̉̍̔̃́́ ̓́ ̠̑̅̏̋ ' new' ̒ ̨̌̅̏̍Ȣ ˴̠̅̆ ̃ ̓̏̍̔ȟ ̏̚ ̨̨̗̠̎̓̆̑̐̑̆̓́ ̏̓̑̉-
̍́̎̏̄̏ ̠̑̅̋́ ̐ ̑̉̈̃̆̅̆ ̅̏ ̠̒̓̃̏̑̆̎̎ ̆ ̠̋̈̆̍̐̌̑ ́̓ ̏̄̏ ̇ ̋̌́̒̔ȟ ̏̚ ̊ ̏ ̘̓̑̉̍̔̃́Ȣ 

˜̨̏̓̍ ̃ ̘̉̈̎́̆̎̏ ̍̆̓̏̅ constructorString, ̠ ̋̉̊ ̎ ̤́̅̒̉̌́ ̅̏ self ̐ ̨̏̃ ̠̅̏̍̌̆̎̎ fullPrintOn: 
̈ ́̑ ̄̔̍̆̎̓̏̍ ɀ ̐ ̏̓̏̋̏̍ ̠̃̉̃̆̅̆̎̎ȟ ̎́̋̌́̅̆̎̉̍ ̎́ ̠̑̅̏̋ ɉ̅̉̃Ȣ ̨̌̒̓̉̎̄ 10.7). 

˚́ ̏̒̓́̎̏̋ ̔  ̨̋̌́̒ BorderedMorphȟ ̏̚ ̤ ̎́̅̋̌́̒̏̍ EllipseMorph, ̃ ̘̉̈̎́̆̎̏ ̍̆̓̏̅ 
fullPrintOn:Ȣ ˣ̆̊ ̎̏̃̉̊ ̍̆̓̏̅ ̙̠̤̑̏̈̉̑  ̨̐̏̃̆̅̎̋̔ ̎́̅̋̌ ́̒̔ ɀ ̋ ̌́̒̔ Morphȡ ̨̃̎ ̤̃̉̋̌̉̋́ 
̍̆̓̏̅ ̎́̅̋̌́̒̔ ̓́ ̤̃̉̋̏̎̔ ̅̏̅́̓̋̏̃̆ ̠̃̉̃̆̅̆̎̎ ̃ ̨̐̏̓̋ ɉ̅̉̃Ȣ ̨̌̒̓̉̎̄ 10.8). 

 

˝̉̒Ȣ 10.3. ̊ ̠́̅̒̉̌́̎̎ ̐ ̨̝̏̃̅̏̍̌̆̎ ̅̏ self ̨  super 

˝̠̏̈̄̌̎̆̍̏ ̨̠̐̏̃̅̏̍̌̆̎̎ constructorString, ̎ ̨́̅̒̌́̎̆ ̆ ̨̠̋̈̆̍̐̌̑̏̃ ̋ ̌́̒̔ EllipseMorph. 

EllipseMorph new constructorString  
>>> '(EllipseMorph new) setBorderWidth: 1 borderColor: Color black'  

ˬ̋ ̒́̍̆ ̏̓̑̉̍́̎̏ ̓́̋̉̊ ̝̑̆̈̔̌̓́̓ ̈́ ̟̅̏̐̏̍̏̄̏ ̨̨̗̩̋̏̍̂̎́ ̨̝̐̏̃̅̏̍̌̆̎ ̅̏ self ̨  super? 
˞̘̐̏́̓̋̔ EllipseMorph new ̒ ̝̓̃̏̑̉̓ ̎̏̃̉̊ ̠̆̋̈̆̍̐̌̑ ɀ ̎ ́̈̃̆̍̏ ̊̏̄̏ anEllipse. ̃ ̨̏̃̅̏̍-
̠̌̆̎̎ anEllipse constructorString ɉ̨̒̓̑̌̋́ ρ ̎́ ̑̉̒Ȣ ρπȢσɊ ̝̈́̐̔̒̓̉̓ ̙̐̏̔̋ ̨̨̃̅̐̏̃̅̎̏̄̏ 
̍̆̓̏̅̔ȟ ̠̋̉̊ ̂̔̅̆ ̈̎́̊̅̆̎̏ ̃  ̨̋̌́̒ Morph (̨̒̓̑̌̋́ ς). 

˙̆̓̏̅ Morph>>constructorString ̎ ̤́̅̒̉̌́ ̐ ̨̠̏̃̅̏̍̌̆̎̎ fullPrintOn: ̏ ̂ǫ̤̃̄̋̓̏̃ self ɉ̨̒̓̑̌-
̋́ σɊȢ ̃ ̙̏̔̋ ̍̆̓̏̅̔ fullPrintOn: ̑ ̏̈̐̏ ̘̤̝̠̉̎́̓̒ ̈ ̋̌́̒̔ EllipseMorph ̨  ̈́ ̨̘̤̝̠̋̎̔̓̒ ̃ 






















































































































































































































































































