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}Model (ΌΏ;΄ΊΝ, Π;ΑΏ) ðͼΎΔΓΑ΄ΎΎΠΠ ΘͺΒΓΝ 
ΐΑ·ΊΏ΅΄Ύ·Π, Ύ΄ ͼΆͺ·ΌΏ;΄ΈΒΓͼΔΟΚͺΠ Β 
ΐΏΊΝΆΏͼͺΓ΄Ί΄Ό Ύ΄ΐΏΒΑ΄;ΒΓͼ΄ΎΎΏ

}View (ΐΑ΄;ΒΓͺͼΊ΄Ύ·΄) ðͼΎ΄ΙΎΠΠ ΘͺΒΓΝ 
ΐΑ·ΊΏ΅΄Ύ·Π, ΒΊΔ΅·Γ ;ΊΠ ΏΓΏͻΑͺ΅΄Ύ·Π 
·ΎΕΏΑΌͺΗ·· ΐΏΊΝΆΏͼͺΓ΄ΊΟ; ΏͻΎΏͼΊΠ΄ΓΒΠ 
ΐΑ· ·ΆΌ΄Ύ΄Ύ·· ΌΏ;΄Ί·
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}͠;ΎΏΈ ΌΏ;΄Ί· ΌΏ΅΄Γ ΒΏΏΓͼ΄ΓΒΓͼΏͼͺΓΝ 
Ύ΄ΒΉΏΊΝΉΏ ΑͺΆΎΜΖ ΐΑ΄;ΒΓͺͼΊ΄Ύ·Έ

}͡ΏͼΜΙͺ΄ΓΒΠ ·ΎΉͺΐΒΔΊΠΗ·Π, ΐΏΠͼΊΠ΄ΓΒΠ 
ͼΏΆΌΏ΅ΎΏΒΓΝ Ύ΄Άͺͼ·Β·ΌΏͽΏ ·ΒΐΏΊΝΆΏͼͺΎ·Π · 
Γ΄ΒΓ·ΑΏͼͺΎ·Π ΌΏ;΄Ί·

}ͤͺΉ΅Δ́;ΏͻΎΏΐΑ·ΑͺΆ;΄Ί΄Ύ··ΑͺͻΏΓΜ
Ό΄΅;ΔΐΑΏͽΑͺΌΌ·ΒΓͺΌ·
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}Model (ΌΏ;΄ΊΝ, Π;ΑΏ) ðͼΎΔΓΑ΄ΎΎΠΠ ΘͺΒΓΝ 
ΐΑ·ΊΏ΅΄Ύ·Π, Ύ΄ ͼΆͺ·ΌΏ;΄ΈΒΓͼΔΟΚͺΠ Β 
ΐΏΊΝΆΏͼͺΓ΄Ί΄Ό Ύ΄ΐΏΒΑ΄;ΒΓͼ΄ΎΎΏ

}View (ΐΑ΄;ΒΓͺͼΊ΄Ύ·΄) ðͼΎ΄ΙΎΠΠ ΘͺΒΓΝ 
ΐΑ·ΊΏ΅΄Ύ·Π, ΒΊΔ΅·Γ ;ΊΠ ΏΓΏͻΑͺ΅΄Ύ·Π 
·ΎΕΏΑΌͺΗ·· ΐΏΊΝΆΏͼͺΓ΄ΊΟ; ΏͻΎΏͼΊΠ΄ΓΒΠ 
ΐΑ· ·ΆΌ΄Ύ΄Ύ·· ΌΏ;΄Ί·

}Controller ðΓͺΉ΅ͼ́Ύ΄ΙΎΠΠ ΘͺΒΓΝ 
ΐΑ·ΊΏ΅΄Ύ·Π, ΏΓͼ΄Θͺ΄Γ Άͺ ΏͻΑͺͻΏΓΉΔ 
;΄ΈΒΓͼ·Έ ΐΏΊΝΆΏͼͺΓ΄ΊΠ; ΏͻΎΏͼΊΠ΄Γ ΌΏ;΄ΊΝ
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}͠;ΎΏΌΔ ΐΑ΄;ΒΓͺͼΊ΄Ύ·Ο ΌΏ΅΄Γ 
ΒΏΏΓͼ΄ΓΒΓͼΏͼͺΓΝ Ύ΄ΒΉΏΊΝΉΏ ΉΏΎΓΑΏΊΊ΄ΑΏͼ

}͡ΏͼΜΙͺ΄ΓΒΠ·ΎΉͺΐΒΔΊΠΗ·Π

}ͥΌ΄ΎΝΙͺ΄ΓΑͺΆΌ΄ΑΉΊͺΒΒΏͼΐΑ΄;ΒΓͺͼΊ΄Ύ·Π

}ͥ;ΏͻΎΏΐΑ·ΑͺΆ;΄Ί΄Ύ··ΑͺͻΏΓΜ
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}͟΄ΏͻΖΏ;·ΌΏ ΑͺΆΑͺͻΏΓͺΓΝ Α΄;ͺΉΓΏΑ ΒΖ΄Ό 
ΉΏΌΌ·ͼΏΠ΅΄Αͺ

}͡ΏΉͺΆΜͼͺΟΚ·Έ ͽΏΑΏ;ͺ Β ·Ζ ΎͺΆͼͺΎ·ΠΌ·

}͚ ΒΔΚ΄ΒΓͼΔΟΚ·΄ ΐΔΓ· Ό΄΅;Δ Ύ·Ό· (ͼ·; 
ΓΑͺΎΒΐΏΑΓͺ, ΒΓΏ·ΌΏΒΓΝ, ͼΑ΄ΌΠ ͼ ΐΔΓ·)
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}͕ΏΑΏ;(City)
ƁΎͺΆͼͺΎ·΄, ΉΏΏΑ;·ΎͺΓΜ

}͡ΔΓΝ(Way)
ƁΎͺΘͺΊΏ, ΉΏΎ΄Η, ΒΓΏ·ΌΏΒΓΝ, ͼΑ΄ΌΠ

ƁΓ·ΐ(kind) - ͺͼΓΏͻΔΒ, ΐΏ΄Ά;, ΒͺΌΏΊ΄Γ

}͞·Α(World)
ƁͽΏΑΏ;ͺ · ΐΔΓ·
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public class City implements Serializable {

private String name;

private int x, y;

public City(String name, int x, int y) {

// é

}

}

public class Way implements Serializable {

public enum WayKind {

BUS, TRAIN, AIRCRAFT;

};

private City start, finish;

private WayKind kind;

private int cost, time;

}
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public class World implements Serializable {

private List<City> cities;

private List<Way> ways;   

public World() {

cities = new ArrayList<City>();

ways = new ArrayList<Way>();

}    

}



}= ΐΑ΄ΏͻΑͺΆΏͼͺΎ·΄ ΏͻΛ΄ΉΓͺ ͼ 
ΐΏΒΊ΄;ΏͼͺΓ΄ΊΝΎΏΒΓΝ ͻ·Γ (ͻͺΈΓ)

}͒ΎͺΊΏͽ·ΘΎΏ, ;΄Β΄Α·ͺΊ·ΆͺΗ·Π= 
ͼΏΒΒΓͺΎΏͼΊ΄Ύ·΄ ΏͻΛ΄ΉΓͺ ·Ά 
ΐΏΒΊ΄;ΏͼͺΓ΄ΊΝΎΏΒΓ· ͻ·Γ (ͻͺΈΓ)
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}͡Ώ;;΄Α΅Ήͺ ΞΓΏͽΏ ·ΎΓ΄ΑΕ΄ΈΒͺ Ώͻ΄Βΐ΄Θ·ͼͺ΄Γ 
ͼΏΆΌΏ΅ΎΏΒΓΝ ΒΏΖΑͺΎ΄Ύ·Π ΏͻΛ΄ΉΓͺ ͼ ΐΏΓΏΉ (ͼ 
ͼ·;΄ ΎͺͻΏΑͺ ͻͺΈΓ) · ΆͺͽΑΔΆΉ· ΄ͽΏ ·Ά ΐΏΓΏΉͺ

}͞Ώ΅΄Γ ·ΒΐΏΊΝΆΏͼͺΓΝΒΠ
Ɓ;ΊΠ ΒΏΖΑͺΎ΄Ύ·Π ͼ ΕͺΈΊ/ΆͺͽΑΔΆΉ· ·Ά ΕͺΈΊͺ

Ɓ;ΊΠ ΐ΄Α΄;ͺΘ· ΐΏ Β΄Γ·

Ɓé
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}ͣΏΖΑͺΎ΄Ύ·΄ Ό·Αͺ (world )
ObjectOutputStream outputStream =

new ObjectOutputStream(

new FileOutputStream(file));

outputStream.writeObject(world);

}͙ͺͽΑΔΆΉͺΌ·Αͺ (world)
ObjectInputStream inputStream = 

new ObjectInputStream(

new FileInputStream(file));

world = (World)inputStream.readObject();



}ͣΐΏΒΏͻ 1 (ΒͺΌΜΈ ΐΑΏΒΓΏΈ ͼ Α΄ͺΊ·ΆͺΗ··) ð
ΐΏ;;΄Α΅Ήͺ ·ΎΓ΄ΑΕ΄ΈΒͺ Serializable

}͠ͻΑͺΓ·Γ΄ ͼΎ·ΌͺΎ·΄ ð"ΒͺΌΜΈ ΐΑΏΒΓΏΈ ͼ 
Α΄ͺΊ·ΆͺΗ··" Ύ΄ ΏΆΎͺΘͺ΄Γ "ΒͺΌΜΈ ΐΑΏΒΓΏΈ ͼ 
ΐΏ;;΄Α΅Ή΄"!

}͖ΏΒΓͺΓΏΘΎΏ ;Ώͻͺͼ·ΓΝ ͼ ΉΊͺΒΒ ;ͺΎΎΏ΄-ΘΊ΄Ύ, ·Ί· 
;Ώͻͺͼ·ΓΝ Ύ΄ ΆͺΉΑΜΓΔΟ ΕΔΎΉΗ·Ο, ΉͺΉ ΕͺΈΊΜ, 
ΒΕΏΑΌ·ΑΏͼͺΎΎΜ΄ ΒΓͺΑΏΈ ͼ΄ΑΒ·΄Έ, ΐ΄Α΄ΒΓͺΎΔΓ 
ΆͺͽΑΔ΅ͺΓΝΒΠ
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}͡Α· ΒΏΖΑͺΎ΄Ύ·· ΏͻΛ΄ΉΓͺ Άͺΐ·ΒΜͼͺ΄ΓΒΠ 
ΓͺΉ΅΄ SerialVersionID

}͠Ύ ΕΏΑΌ·ΑΔ΄ΓΒΠ ·Ά ͼΒ΄Ζ ;ͺΎΎΜΖ (ΉΑΏΌ΄ 
Γ΄Ζ, ΉΏΓΏΑΜ΄ ΐΏΌ΄Θ΄ΎΜ ΉͺΉtransient ), ·Ό΄Ύ 
Ό΄ΓΏ;Ώͼ (ΉΑΏΌ΄ private ), ΒΓͺΓ·Θ΄ΒΉ·Ζ ΘΊ΄ΎΏͼ 
(ΉΑΏΌ΄ private )

}͗ΒΊ· ΌΜ Ό΄ΎΠ΄Ό ΉΊͺΒΒ, SerialVersionID
Ό΄ΎΠ΄ΓΒΠ
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}͗ΒΊ· ͼΜ Α΄Ιͺ΄Γ΄, ΘΓΏ Ύ΄ΉΏΓΏΑΜΈ ΏͻΛ΄ΉΓ 
Α΄ͺΊ·ΆΔ΄Γ ΞΓΏΓ ·ΎΓ΄ΑΕ΄ΈΒ, Γ΄Ό ΒͺΌΜΌ ͼΜ 
ΒΏͽΊͺΙͺ΄Γ΄ΒΝ ͻΏΊ΄΄ Ύ΄ ;ΏͻͺͼΊΠΓΝ ͼ Ύ΄ͽΏ 
ΘΊ΄ΎΏͼ-;ͺΎΎΜΖ (ΉΑΏΌ΄ transient ) · Ό΄ΓΏ;Ώͼ 
(ΉΑΏΌ΄ private )
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}ͣΐΏΒΏͻ 2 (Ύ΄ΒΉΏΊΝΉΏ ͻΏΊ΄΄ ΒΊΏ΅ΎΜΈ) ðΐΏ;;΄Α΅Ήͺ 
·ΎΓ΄ΑΕ΄ΈΒͺ Externalizable

}͟΄ΏͻΖΏ;·ΌΏ Α΄ͺΊ·ΆΏͼͺΓΝ ;ͼͺ Ό΄ΓΏ;ͺ
public void writeExternal(ObjectOutput out) 

throws IOException {}

public void readExternal(ObjectInput in) 

throws IOException, ClassNotFoundException {}

}͔ ΐ΄ΑͼΏΌ ·Ά Ύ·Ζ ΌΜ ΏΐΑ΄;΄ΊΠ΄Ό, ΉͺΉ Άͺΐ·ΒͺΓΝ 
ΏͻΛ΄ΉΓ ͼ ΐΏΓΏΉ

}͒ ͼΏ ͼΓΏΑΏΌ ðΉͺΉ ΐΑΏΘ·ΓͺΓΝ ΏͻΛ΄ΉΓ ·Ά ΐΏΓΏΉͺ

16



public void writeExternal(ObjectOutput out) 

throws IOException {

out.writeInt(1); // �\�_�j�k�b�y
out.writeUTF(name);

out.writeInt(x);

out.writeInt(y);

}

public void readExternal(ObjectInput in) 

throws IOException, ClassNotFoundException {

final int version = in.readInt();

if (version > 1) throw new IOException("...");

name = in.readUTF();

x = in.readInt();

y = in.readInt();

}
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