A

Tecken och strangar
med och utan Java




Introduktion till tecken

Begrepp: Tecken, kodpunkter, kodningar, ...
Unicode: Atill Z... och mer



Tecken
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Steg 1: Ett tecken (en symbol)
Odelbar symbol

Minsta enheten for information
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Teckenrepertoar
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Steg 2: En teckenreportoar (character repertoire)

Vilj ut en bestamd (men inte ordnad)
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Kodad teckenuppsattning
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Steg 3: En kodad teckenuppsattning (coded character set, CCS)

Varije tecken motsvaras av ett heltal — exempel: ASCII fran 0 till 127

Dec Hex Oct Chr Dec Hex Oct HTML Chr Dec Hex Oct HTML Chr Dec Hex Oct HTML Chr
00 000 NULL 3220 040 &#032; Space 6440 100 &#064;, @ 96 60 140 &#096;
11 001 Start of Header 3321 041 &#033; ! 65 41 101 &#065;, A 97 61 141 &#097;, a
22 002 Start of Text 34 22 042 &#034; " 66 42 102 &#066;, B 98 62 142 &#098; b
33 003 End of Text 3523 043 &#035; # 67 43 103 &#067;, C 99 63 143 &#099; c
4 4 004 End of Transmission 36 24 044 &#036; $ 68 44 104 &#068; D 100 64 144 &#100; d
55 005 Enquiry 37 25 045 &#037, % 69 45 105 &#069; E 101 65 145 &#101; e
6 6 006 Acknowledgment 38 26 046 &+#038;, & 70 46 106 &#070; F 102 66 146 &#102; f
77 007 Bell 39 27 047 &#039; ' 71 47 107 &#071;, G 103 67 147 &#103; g
8 8 010 Backspace 40 28 050 &#040; ( 72 48 110 &#072; H 104 68 150 &#104; h
99 011 Horizontal Tab 41 29 051 &#041; ) 7349 111 &#073; 1 105 69 151 &#105; i

10 A 012 Line feed 42 2A 052 &#042; * 74 4A 112 &#074; ) 106 6A 152 &#106; |
11 B 013 Vertical Tab 43 2B 053 &#043; + 75 4B 113 &#075; K 107 6B 153 &#107; k
12 C 014 Form feed 44 2C 054 &#044; , 76 4C 114 &#076; L 108 6C 154 &#108; |
13 D 015 Carriage return 45 2D 055 &#045; - 77 4D 115 &#077, M 109 6D 155 &#109; m
14 E 016 Shift Out 46 2B 056 &#046; . 78 4E 116 &#078; N 110 6E 156 &#110; n
15 F 017 ShiftIn 47 2F 057 &#047; / 79 4F 117 &#079;, O 111 6F 157 &#111; o
16 10 020 Data Link Escape 48 30 060 &4#048; 0 80 50 120 &#080; P 112 70 160 &#112; p
17 11 021 Device Control 1 49 31 061 &#049; 1 8151 121 &#081; Q 113 71 161 &#113; q
18 12 022 Device Control 2 50 32 062 &#050;, 2 82 52 122 &#082;, R 114 72 162 &#114; r
19 13 023 Device Control 3 51 33 063 &#051; 3 83 53 123 &#083; S 115 73 163 &#115; s
20 14 024 Device Control 4 52 34 064 &#052; 4 84 54 124 &#084; T 116 74 164 &+#116; t
21 15 025 Negative Ack. 53 35 065 &#053; 5 8555 125 &#085; U 117 75 165 &#117; u
22 16 026 Synchronous idle 54 36 066 &#054; 6 86 56 126 &#086;, V 118 76 166 &#118; v
23 17 027 End of Trans. Block 55 37 067 &#055; 7 87 57 127 &#087, W 119 77 167 &#119;, w
24 18 030 Cancel 56 38 070 &#056;, 8 88 58 130 &#088; X 120 78 170 &#120; x
25 19 031 End of Medium 57 39 071 &#057; 9 89 59 131 &#089; Y 121 79 171 &#121; vy
26 1A 032 Substitute 58 3A 072 &#058; : 90 5A 132 &#090;, Z 122 7A 172 &#122; z
27 1B 033 Escape 59 3B 073 &#059; ; 91 5B 133 &#091; | 123 7B 173 &+#123; {
28 1C 034 File Separator 60 3C 074 &#060; < 92 5C 134 &#092; \ 124 7C 174 &#124; |
29 1D 035 Group Separator 61 3D 075 &#061;, = 93 5D 135 &#093; ] 125 7D 175 &#125; }
30 1E 036 Record Separator 62 3E 076 &#062;, > 94 5E 136 &#094;, ~ 126 7E 176 &#126;, ~
31 1F 037 Unit Separator 63 3F 077 &#063; ? 95 5F 137 &#095; 127 7F 177 &#127; Del
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Kodad teckenuppsdttning (2)

Annat exempel: ISO Latin-x

= ISO Latin-1:  Adderar 32 kontrolltecken, 96 symboler (vasteuropa)
= ISO Latin-2:  Adderar 32 kontrolltecken, 96 symboler (6stra/centraleuropa)
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Kodad teckenuppsattning (3)
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Kodad teckenuppsattning (4)

Men hur far vi plats med kinesiska tecken, da?
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Kodad teckenuppsdttning (5)

Och alla nya emojis?
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Kodad teckenuppsdttning (6)

Java 15 anvander Unicode 13

1,114,112 kodpunkter, 0, till 10FFFF, _, 143,859 namngivna tecken!

Code Point Type Count Delta

Alphabetics, Symbols 38,666 961

Han (URO) 20,902 Hangul Syllables 11,172

Han (URO Extension) 87 13 Graphic Characters 143,696 5,930
Han Extension A 6,992 10 Format Characters 163

Han Extension B 42,718 7 Graphic + Format 143,859 5,930
Han Extension C 4,149 Controls 69

Han Extension D 222 Private Use 137,468

Han Extension E 9,762 Total Assigned 281,392 5,930
Han Extension F 7,473 Surrogate Code Points| 2,048

Han Extension G 4939 4,939 Noncharacters 66

Han Compatibility 1,014 Total Designated 283,506 5,930

Subtotal Han 93,858 4,969 Reserved Code Points 830,606 -5,930



Kodad teckenuppsadttning (7)

0000..00FF  SomiISO Latin-1
03D0..03D6 GREEK BETA SYMBOL..GREEK PI SYMBOL
05B0..05B9  HEBREW POINT SHEVA..HEBREW POINT HOLAM

(11 JE

0A01 GURMUKHI SIGN ADAK BINDI €t8Ge&niauawe
0EDC..0EDD LAO HO NO..LAO HO MO TREPIE
2302..237A  HOUSE..APL FUNCT. SYMBOL ALPHA n38BOE Q)
2623 BIOHAZARD

2E80..2E99  CJK RADICAL REPEAT..CJK RADICAL RAP

33E0 IDEOGRAPHIC TELEGRAPH SYMBOL FOR DAY ONE
1039F UGARITIC WORD DIVIDER

Racker inte med 8 bitar — eller 16...
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Teckenkodning

Steg 4: Character encoding form + character encoding scheme

Ungefdr: Hur representerar man dessa tal som bytes i en dator?

ISO Latin-1:
Tecken =>» varden 0-255, far plats i 1 byte
Trivialt!

Unicode: Exempelvis UTF-32 — enkelt men ineffektivt

Tecken =>» 32-bitars heltal, 4 bytes

= Riksmorgas = 00000052 000000E4 0000006B
00000073 0000006D 000000F6 00000072
00000067 O00O00O0ES 00000073




Teckenkodning (2)
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Ett av flera alternativ: UTF-8 R
Varierande antal bytes per tecken! LN 4
= Raksmorgas => 72 c3 a4 6b 73 6d €3 b6 72 67 c3 a5 73 (hexadecimalt)

=> 13 bytes

=» Ganska effektivt for engelska och liknande sprik
= | I1SO Latin-1 skulle dessa 13 bytes betyda "rAaksmAfJrgA¥s*
72=>r
3=>A
a4 > o, ..

Kodningsschema:
* Teckennummer =» Lagring som bytes

= 00000-0007F = Oxxxxxxx (samma som ASCII!) Ihfor.l.nativt
bitmonster!

= 00080-007FF = 110xxxxx 10xxxxxx
= 00800-0FFFF = 1110xxxx 10xxxxxx 10xxxxxx Bérjar med 10 =

- 10000 - FFFFF = 11110xxx 10xxcxxx 10xxccxx 10000 QKIS
pa ett tecken




TextiJava




Tecken och strangar

Java skiljer pa:

Tecken

Exakt en symbol

Inom apostrofer: 'x’
P

Primitiv datatyp, char

= 16 bitar,

= Unicode-tecken 0-65535
= charc=

= charc=120; // c=='%, eftersom
Unicodetecken #120 ar ett 'x'.

Strangar

Noll eller flera symboler
Inom citat: "Hello World"

Objekttyp, java.lang.String

Teckenkodning: UTF-16

De flesta tecken =» 1 char

Vissa tecken = 2 chars

UTF-16: Dalig planering...

Java 1.0: Unicode 1.1.5, med
40,635 tecken — fick plats i 16
bitar

o
=
©

—
-

=

o
o —



16 bitar overallt ?
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Men kunde det inte racka med 8 bitar ibland?

Fram till Java 8:
= private final char[] value; // UTF-16

Fran och med Java 9: 8-bitar om alla tecken finns i ISO Latin-1
= private final byte[] value; // UTF-16 eller ISO Latin-1

= private final byte coder;

= static final byte LATIN1 = 0;

= static final byte UTF16 = 1;

Kunde andras eftersom re




Att jamfora strangar
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Har tva strangar samma innehall?
equals(String other), equalsIgnoreCase(String other)

== Jamfor pekare!

if (str == str2) { nn

>>>X="a
// Jamfér om det 4r samma objekt oo o
) ’ >>> "aa'1sx " 2
False
if (str.equals(str2)) { 55> "aaq" == x * 2
// Jamfér om stringarna innehdller samma tecken B
| True

compareTo(String other), compareTolgnoreCase(String other)
= -1 om this ska vara fore other, O om lika, 1 om this ska vara efter other

= Jamfor enligt Unicode-ordning:

Se aven: java.text.Collator
Sortering enligt specifika sprdk (svenska: ...XYZAAO)




Textformattering




Formattering 1: Object = String

Varje objekt har en strangrepresentation

Exempel:

@
jonkv@ida

= public class Circle {
private double x, y, r;
private Circle(double %, double y, double r) {
this.x = x; this.y = y; this.r = r;
}
public static void main(String|] ) {
System.out.println(new Circle(2.0, 4.0, 5.0));

) } Metoden println(Object o)

anropar o.toStrin
= >> java Circle P g0

Circle@a5e17120 Circle har ingen egen toString()
= anvander standardimplementation
= klasshamn + "@" + ett unikt ID




Formattering 2: Object =9 String

Implementera en egen toString()!

NY
a
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* public class Circle { Hair adderas strangar -

men ett String-objekt ar

ublic String toStrin
p ring g0 { immutable (oforinderligt)!

return Circle[" +x+ ", "+y+ ", "+r+ ']}

Galler aven Python...

= >> java Circle
Circle[2.0, 4.0, 5.0]

Detta ar en override - diskuteras senare
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Formattering 3: Strangkonkatenering

StringBuilder: Manipulering av teckensekvenser

Anvands av kompilatorn for att implementera "+"

public String toString() {
return + X+ +y+ +r+ |;

}

public String toString() { l
final StringBuilder buf = new StringBuilder(");
buf.append( );
buf.append(x); <
buf.append(’, ");
buf.append(y);
buf.append(’, );
buf.append(r);

buf.append(]); .
return buf.toString(); Skapa en String med samma tecken

} som denna StringBuilder

StringBuilder.append(double)
konverterar till tecken

jonkv@ida



Formattering 4: Strangkonkatenering

\~EEEE:::’
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Vad hiander om man gor detta!

public class ArrayList { Tid (ms)
private Object[] elements; 50000
private int size;
45000
40000

public String toString() {
String res = ""; AL
for (inti=0;i< size; i++) {
= + elements[i].toString();

n n
o

=res+"," 25000

30000

}

20000
return res;

} 15000
}

10000

5000

0 50000 100000 150000



Formattering 5: Strangkonkatenering
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Konkatenering kan bli ineffektivt -- tidskomplexitet...

public class ArrayList {
private Object[] element AU LIRS

public class ArrayList {
private Object[] elements;

private int size; andra en private int size;
strang — sa vad
public String toString() { hander har? public String toString() {

String res =", String res = ";
for (inti=0;i< size; i++) { for (inti=0;i < size; i++) {
= + elements[i].togring(); StringBuilder = new ...();
_ " .append(res);
} .append(elementsli].toString());
return res; = buf.toString();
} StringBuilder = new ...();
} .append(res);
Kopiera alla tecken till en ny StringBuilder .append(", ");
Lagg till ndgra tecken pa slutet = toString();

Kopiera till en ny String
Satt om res-pekaren
Slang StringBuilder + gammal String




Formattering 6: Strangkonkatenering

Losning: Anvand StringBuilder sjilv (i loopar/liknande)!

public class ArrayList {
private Object[] elements;
private int size;

}

public String toString() {

}

StringBuilder buf = new ...();

for (inti=0;1 < size; i++) {
buf.append(elements|i]);
buf.append(", ");

}

return buf.toString();

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

0

-5000

50000

100000

9

150000
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Formattering 6: Detaljerad kontroll

For mer detaljerad kontroll (6verkurs):
Se String.format() - liknar printf() i C/C++

String s1 = String.format("Hello, %s! You are %d years old.\n",
person.name, person.age);

// Minst 30, hogst 40 tecken (utfyllt med mellanslag)
String s2 = String.format("Hello, %30.40s!\n", person.name);



