
● Abstraktní datový typ
● Mutabilita, immutabilita
● Zpřístupnění reprezentace
● Neávislost reprezentace
● Reprezentační invarianty
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String s = "a";

s = s.concat("b"); // s+="b" and s=s+"b" also mean the same thing

StringBuilder sb = new StringBuilder("a");

sb.append("b");

String t = s;

t = t + "c";

StringBuilder tb = sb;

tb.append("c");
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/** @return the sum of the numbers in the list */

public static int sum(List<Integer> list) {

    int sum = 0;

    for (int x : list)

    sum += x;

    return sum;

}

●

●

/** @return the sum of the absolute values of the list */

public static int sumAbsolute(List<Integer> list) {

    // let's reuse sum(), because of DRY

    for (int i = 0; i < list.size(); ++i)

    list.set(i, Math.abs(list.get(i)));

    return sum(list);

}

// meanwhile, somewhere else in the code...

public static void main(String[] args) {

       // ...

   List<Integer> myData = Arrays.asList(-5, -3, -2);

   System.out.println(sumAbsolute(myData));

   System.out.println(sum(myData));

}



public static Date startOfSpring() {

       return askExternalService();

}

public static void partyPlanning() {

       Date partyDate = startOfSpring();

       // ...

}

public static Date startOfSpring() {

   if (groundhogAnswer == null) groundhogAnswer = askGroundhog();

       return groundhogAnswer;

}

private static Date groundhogAnswer = null;

public static void partyPlanning() {

       // let's have a party one month after spring starts!

       Date partyDate = startOfSpring();

       partyDate.setMonth(partyDate.getMonth() + 1);

       // => Next call returns different date (+1)

}
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http://docs.oracle.com/javase/8/docs/api/java/lang/String.html#concat-java.lang.String-
http://docs.oracle.com/javase/8/docs/api/java/util/List.html#size--
http://docs.oracle.com/javase/8/docs/api/java/util/List.html#size--
http://docs.oracle.com/javase/8/docs/api/java/lang/String.html#regionMatches-boolean-int-java.lang.String-int-int-
https://docs.oracle.com/javase/8/docs/api/java/util/ArrayList.html#ArrayList--
https://docs.oracle.com/javase/8/docs/api/java/util/ArrayList.html#ArrayList--
http://docs.oracle.com/javase/8/docs/api/java/util/Arrays.html#asList-T...-
http://docs.oracle.com/javase/8/docs/api/java/util/List.html#size--
http://docs.oracle.com/javase/8/docs/api/java/awt/Container.html#add-java.awt.Component-
http://docs.oracle.com/javase/8/docs/api/java/util/List.html#size--
http://docs.oracle.com/javase/8/docs/api/java/lang/String.html#valueOf-boolean-
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http://docs.oracle.com/javase/8/docs/api/java/util/Collections.html#singletonList-T-
http://docs.oracle.com/javase/8/docs/api/java/util/Collections.html#unmodifiableList-T-
http://docs.oracle.com/javase/8/docs/api/java/util/Collections.html#sort-java.util.List-
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/** MyString represents an immutable sequence of characters. */

public class MyString {

   //////////////////// Example of a creator operation ///////////////

   /** @param b a boolean value

    *  @return string representation of b, either "true" or "false" */

   public static MyString valueOf(boolean b) { ... }

   //////////////////// Examples of observer operations ///////////////

   /** @return number of characters in this string */

   public int length() { return 0 }

   /** @param i character position (requires 0 <= i < string length)

    *  @return character at position i */

   public char charAt(int i) { ... }

   //////////////////// Example of a producer operation ///////////////

   /** Get the substring between start (inclusive) and end (exclusive).

    *  @param start starting index

    *  @param end ending index.  Requires 0 <= start <= end <= string length.

    *  @return string consisting of charAt(start)...charAt(end-1) */

   public MyString substring(int start, int end) { ... }

}



private char[] a;

...

public static MyString valueOf(boolean b) {

       MyString s = new MyString();

       s.a = b ? new char[] { 't', 'r', 'u', 'e' }

       : new char[] { 'f', 'a', 'l', 's', 'e' };

       return s;

       }

public int length() {return a.length;}

public char charAt(int i) { return a[i];}

public MyString substring(int start, int end) {

       MyString that = new MyString();

       that.a = new char[end - start];

       System.arraycopy(this.a, start, that.a, 0, end - 

start);

       return that;

}

private char[] a;

private int start;

private int end;

...

public static MyString valueOf(boolean b) {

       MyString s = new MyString();

       s.a = b ? new char[] { 't', 'r', 'u', 'e' }

       : new char[] { 'f', 'a', 'l', 's', 'e' };

       s.start = 0;

       s.end = s.a.length;

       return s;

       }

public int length() { return end - start;}

public char charAt(int i) { return a[start + i];}

public MyString substring(int start, int end) {

       MyString that = new MyString();

       that.a = this.a;

       that.start = this.start + start;

       that.end = this.start + end;

       return that;

}



private char[] a;

...

public static MyString valueOf(boolean b) {

       MyString s = new MyString();

       s.a = b ? new char[] { 't', 'r', 'u', 'e' }

       : new char[] { 'f', 'a', 'l', 's', 'e' };

       return s;

       }

public int length() {return a.length;}

public char charAt(int i) { return a[i];}

public MyString substring(int start, int end) {

       MyString that = new MyString();

       that.a = new char[end - start];

       System.arraycopy(this.a, start, that.a, 0, end - 

start);

       return that;

}

private char[] a;

private int start;

private int end;

...

public static MyString valueOf(boolean b) {

       MyString s = new MyString();

       s.a = b ? new char[] { 't', 'r', 'u', 'e' }

       : new char[] { 'f', 'a', 'l', 's', 'e' };

       s.start = 0;

       s.end = s.a.length;

       return s;

       }

public int length() { return end - start;}

public char charAt(int i) { return a[start + i];}

public MyString substring(int start, int end) {

       MyString that = new MyString();

       that.a = this.a;

       that.start = this.start + start;

      that.end = this.start + end;

       return that;

}



public class Tweet {

   public String author;

   public String text;

   public Date timestamp;

   /**

    * Make a Tweet.

    */

   public Tweet(String author, String text, Date timestamp) {

       this.author = author;

       this.text = text;

       this.timestamp = timestamp;

   }

}

https://cs.wikipedia.org/wiki/%C4%8Ce%C5%A1tina


public class Tweet {

   private final String author;

   private final String text;

   private final Date timestamp;

   public Tweet(String author, String text, Date timestamp) {

       this.author = author;

       this.text = text;

       this.timestamp = timestamp;

   }

   public String getAuthor() {

       return author;

   }

   public String getText() {

       return text;

   }

   public Date getTimestamp() {

       return timestamp;

   }

}



/** @return a tweet that retweets t, one hour later*/

public static Tweet retweetLater(Tweet t) {

    Date d = t.getTimestamp();

    d.setHours(d.getHours()+1);

    return new Tweet("rbmllr", t.getText(), d);

}

public Date getTimestamp() {

    return new Date(timestamp.getTime());

}



/** @return a list of 24 inspiring tweets, one per hour today*/

public static List<Tweet> tweetEveryHourToday () {

    List<Tweet> list = new ArrayList<Tweet>();

    Date date = new Date();

    for (int i = 0; i < 24; i++) {

       date.setHours(i);

       list.add(new Tweet("rbmllr", "keep it up! you can do it", date));

    }

    return list;

}

public Tweet(String author, String text, Date timestamp) {

       this.author = author;

       this.text = text;

       this.timestamp = new Date(timestamp.getTime());

}

/**Make a Tweet.

* @param author    Twitter user who wrote the tweet

* @param text      text of the tweet

* @param timestamp date/time when the tweet was sent. Caller must never mutate this Date 

object again! */

public Tweet(String author, String text, Date timestamp) {



public class CharSet {

   private String s;

   ...

}
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public class RatNum {
    private final int numer;
    private final int denom;
    // Rep invariant:
    //   denom > 0
    //   numer/denom is in reduced form
    // Abstraction Function:
    //   represents the rational number numer / denom
    public RatNum(int n) {
        numer = n;
        denom = 1;
        checkRep();
    }
    public RatNum(int n, int d) throws ArithmeticException{
        // reduce ratio to lowest terms
        int g = gcd(n, d);
        n = n / g;
        d = d / g;
        // make denominator positive
        if (d < 0) {
            numer = -n;
            denom = -d;
        } else {
            numer = n;
            denom = d;
        }
        checkRep();//used to check that Rep invariants hold
    }
}

●

RI - Rep Invarianty = 
validní reprezentace

AF - abstraktní funce = 
mapuje validní 
reprezentace do R

Abstraktní bariéra 
zajišťující nezávislost 
reprezentace
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