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Strings are Composed of Charact

string apple = "Apple”;




Mapping Char Values

’ Many char values represent Unicode characters |

' Not all!
[ ]
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65 is the Unicode Code Point for A

(Similarly, 112 is the Unicode Code Point for p)




Mapping Char Values

(0x41 is hex for 65)

U+0041 > A

(0x70 is hex for 112) IR > p

65 is the Unicode Code Point for A

1

(Similarly, 112 is the Unicode Code Point for p)




Useful Code Point Ranges
| (65is U+0041) | (97 is U+0061) |
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(OXDF is hex for 223) U+0oDF [ B

German eszett (=ss)
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The (8 Character

(OxDF is hex for 223) U+00DF

= 3
?

German eszett (=ss)

Code Point U+00DF ]
is a For comparison purposes, R=ss

Character
Expansion
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Lharacter Expansions

When comparing strings...
.. expand character expansions first!

U+@@DF :> U+0073 U+0073

§ = g -

(Only for comparisons —
e , notwhen displaying text)
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Character
Expansion

One char

Multiple actual characters
when comparing
(not when displaying)

Surrogate

Two chars

One actual
character
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Not Enough Values

har UNICODE
6 bite All Characters oy .
0 Perhaps 0)
to - millions to
65 535 1114111
p (=OXFFFF) > (=0x10FFFF)
” —
£ J'Q 16 bits \
f . don'thave
‘Uﬂ,"ﬁf enough range
MG | for all characters




Some characters are represented by two char instances:

Value: U+D800 to

U+DBFF

el | TTTTTTTTTTTITCTCCCCOOTTTTTTITTTCCCCTTTM T OO T T T O TTTT
High Surrogate Low Surrogate

, - (=
- One single character Su rrogate
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urrogates: Examples

‘. .' < § U+DBFC + U+DFA7/

(U+1F3A7)

(\l_ U+DBFC + U+DFBS
o




Combining Characters

Some code points modify the previous character... I

erklaren =to explain

‘ ] T—— s
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Example - the umlaut:

1 1

U+O0E4 k!

OR: U+006]1 IEEEEU+0308
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)« = Forcomparisons,

) U+0061 + U+0308 Combining diaeresis
:”J"r’" is equal to (an example of a
AN U-+00E4 combining character)




StringComparison Enumeration

-MET Framework 4.5 | Othe

The StringComparison Enum

Specifies the culture, case, and soft ruies 1O De used Oy Ceflain ovendads of the Stnng.Compare and >ifing.cquals methods,

Mamespace: System
Assembly: mscorlib (in mscorib.dil

4 Syntax

¢ | Cer | F2 | vB |

[SerializableAttribute]
[ComvizibleAttribute(trus)]
public enum StringComparison

4« Members
Member name
" CurrentCulture
i CurrentCulturelgnoreCase
j b InvariantCulture
| X ' InvariantCulturelgnoraCase
e :
'”) 3:." - , Ordinal

/ '/ OrdinalignoreCase
‘—‘—'———

Description

Compare strings using culture-sensitive sort rules and the cumment culture.

Compare strings using culture-sensitive sort rules, the current culture, and ignoring the case of the strings being comj
Compare stings using culture-sensitive sort rules and the invanant culture.

Compare stiings using culture-sensitive sort rules, the invariant culture, and ignoring the case of the strings being con
Compare strings using ordinal sort rules.

Compare stnings using ordinal sort rules and ignanng the case of the stings being compared.




StringComparison Enumeration

.NET Framework 4.5 Othe

I I . ) .
ihe StringComparison Enum

SpeCIfIQS the culture, case, and soit fules 10 De used Oy Ceftamn Ovenoados oi ine Sinng.Lompaie anda Sinng.cquais meinoas.

Namespace: System
Assembly: mscorlib (in mscorlib.dll)

4 Syntax

R T IWhen Comparing Strings. .. |

[SerializableAttribute]
[ComvisibleAttribute(true)]
public enum StringComparison

4« Members
| ....do you care about case? |
Member name Er—————
X& .CunentCulture - e "Ap——— - N -
lﬁ urrentCulturelgnoreCase e 3

- s |...do you care about culture? |

/"‘ i e InvariantCulture . g y T — - — — —
I ) '- InvariantCulturelgnoreCase VOO T ’ T — P - ——_— . ) S e Snand a

AL
(] 16 ot Y D
b'!,‘!*""\ 7 ' brdinazxgnoreCase e -t - - B I T T




en-GB
‘?’ —
Language Language: =
' Engllsh - English =
i B : -
fr FR fr- CA

i Language: Language
" French French

A | A

|




Drdinal Comparisons

Ordinal:

* Ignore the culture and Unicode issues
* Compare numeric values of chars only

string.Compare("lemon", "lime", StringComparison.Ordinal)

"lemon" < "1lime"
R (for ordinal comparisons)




Drdinal Comparisons
Ordinal: I

Ignore the culture and Unicode issues
Compare numeric values of chars only

string.Compare("lemon", "lime", StringComparison.Ordinal)

f L ™ string.Compare(x,y) ..
" ~ "lemon" < "lime" =0 if X=y
’” (for ordinal comparisons) <0 If X<y




Code Demo

: Do Not Place Anything
in This Space

: (Add watermark during

: editing)

: Note: Warning will not appear
» during Slide Show view.



ignoring Case Often Takes Longer

Additional work:

Try to match letters 1 :?: "

OrdinallgnoreCase:

May need to examine more characters No letters are different

Ordinal:
First different letter L-é

is here
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Drdinal vs Cultur

| For each char... I IOrdinaI I Culture-Sensitive I

Consider numeric Consider 'meaning'
value only of numeric value
eg. B wwd ss
Consider

any ordering rules
for the culture

Eg. Rules for accented
chars




StringComparison Enumeration

.NET Framework 4.5 | Other Versic

Specifies the culture, case, and sort rules to be used by certain overioads of the String.Lompare and String.kquals methods.

Namespace: System
Assembly: mscorlib {(in mscorlib.glly

4 Syntax

(et | cox | F2 | vB |

[SerializableAttribute]
[ComVisibleAttribute(true)]
public enum StringComparison

The user's culture
(Associated with the runningthread)

4 Members
Member name
i CurrentCulture
){Eﬁ CurrentCulturelgnoreCase
X InvariantCulturs
x InvariantCulturelgnoreCase
)(Ei Ordinal
i OrdinallgnoreCase
4 Remarks

A special culture
(Loosely based on en-US)

Description -
Compare stri- g culture-sensitive sort ru d the current culture.

strings using cu - gur ‘49 comp

Use for eg. Doesn t change

ompare strings using cu . t
XML files or logs with user's culture

Compare strings using culture-sensitive sort rules, the Invanant culture, and 1gnoring tne case of the sStrings Deing com

Compare strings using ordinal sort rules.

Compare strings using ordinal sort rules and ignering the case of the strings being compared.

The StringComparison enumeration is used to specify whether a string comparison should use the current culture or the invanant culture, word or ordinal sort rules, and be case-sensitive o



Letter Orders

a<A < b<B < c<C«x«x .... <z<Z

A<B<...<Z < a<bx«...z

(@a=A) < (b=B) < (c=0) < .... <(z=2)




Which Comparison Should You Choos

(v

<

P |
P~ Showing Use Current

Data to

End User? Culture

(Not often)

Use Invariant Some special

Culture requirement? Use Ordinal

/ (Culture-independent) (High performance)

U" i " (Culture-independent)
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String [from metadata] E

- | & thislint index]

..jpublic static
.Jpublic static
..jpublic static
public static
public static
options);

.Jpublic static
public static

[:]publiﬂ static

int
int
int
int
int

int
int

bool ignoreCase);

int

Compare(string
Compare(string
Compare(string
Compare(string
Compare(string

Compare(string
Compare(string

Compare(string

StringComparison comparisonType);
[:]public static int Compare(string
bool ignoreCase, CultureInfo culture);
[:]public static int Compare(string strA, int
CultureInfo culture, CompareOptions options);

length);

stra,
stra,
stra,
stra,
stra,

stra,
stra,

stra,

stra,

..Jpublic int CompareTo(object value);
.public int CompareTo(string strB);
public static string Concat(IEnumerable<string> values);

string strB);

string strB, bool ignoreCase);

string strB, StringComparison comparisonType);
string strB, bool ignoreCase, CultureInfo cultur
string strB, CultureInfo culture, CompareOptions

int
int

int

int

indexA, string strB, int indexB, int length)
indexA, string strB, int indexB, int length,

indexA, string strB, int indexB, int length,
indexA, string strB, int indexB, int length,

indexA, string strB, int indexB, int length,

.jpublic static int CompareOrdinal(string strA, string strB);
public static int CompareOrdinal(string strA, int indexA, string strB, int indexB, int
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l0-o|B-uu Choosing a Compare() Method

String [from metadata] E

#1z System.String 'I F this[int index]

! 1 I " a1 = . . - . - - . |

...public static int Compare(string strA, string strB, StringComparison comparisonType);
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String [from metadata] E
#1z System.String v" F this[int index]
1 . B R . . - - . |
+ Epubliﬂ static int Compare(string strA, string strB, CulturelInfo culture, CompareOptions
options);
CompareOptions

- Gives additional control over comparison type

int ans =

string.Compare("coéte", "cote", |

CultureInfo.GetCultureInfo("fr-FR"),
CompareOptions.IgnoreSymbols);

™ T




w Compareﬁtringg_ Microenft Wicnal Stodin [:] TZ I:
FILE EDIT VIEW PR

. . J =4 - 3 = 2o 2 - . B
e-o|B-: Lhoosing a Compare() Viethod

String [from metadata] E

#1z System.String 'I F this[int index]
T

IComparab1e<T>.CompareTo()!

Always gives:
Current culture,
Case-sensitive,
Ignoring some symbols

...Jpublic int CompareTo(string strB);
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String [from metadata] E

#1z System.String v" F this[int index]
I 1 A - om . -

int ans =
string.Compare("coéte", "cote",
CultureInfo.GetCulturelInfo("fr-FR"),
CompareOptions.IgnoreSymbols);

TACTT T T

int ans="cote".CompareTo("cote");
\Y,
Some devs won't know Complicated
what this does — but makes your intentions specific

+ ...public int CompareTo(string strB);




String Pooling

IIApplell ;
"Ap" + llplell;

string applel
string apple2 =

Hardcoded strings might compile to a single instance...

ReferenceEquals () might return true

This optimization... VSaves memory

-
)f =) \ VCan speed string comparisons

This is

string pooling
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