VSB TECHNICKA

Prace s textovymi daty

Ing. Michal Radecky, Ph.D.



VSB TECHNICKA
” ” UNIVERZITA
I osTrRAVA

Regularni vyrazy

* Regularni vyraz je textovy retézec, ktery popisuje urcity vzor na zakladé syntaxe

* Pouziti regularnich vyrazu
« Qvéreni, ze vstupni text obsahuje néjaky podretézec (validace)
e Qvéreni, ze vstupni text odpovida vzoru (validace)
* Vyhledani podretézce (dle vzoru) ve vstupnim textu
* Nahrazeni podretézce (dle vzoru) ve vstupnim textu

e R{zna mira presnosti — odpovidda, neodpovida, témér odpovida (RegexOptions)

* Implementace pomoci tridy Regex
* Nékteré metody je mozné volat jako statické (IsMatch, Match)

* System.Text.RegularExpressions

https://docs.microsoft.com/cs-cz/dotnet/api/system.text.regularexpressions?view=net-5.0



https://docs.microsoft.com/cs-cz/dotnet/api/system.text.regularexpressions?view=net-5.0
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Syntaxe regularnich vyrazu

Syntaxe tvorby regularnich vyraza vychazi
z obecnych pravidel

RUzna implementacni prostredi mohou mit
urcita specifika, napf. tridy znaku, zapis
specialnich znaku

Zakladem zpracovani je konecny (idealne
deterministicky) automat

Standardne se chova ,hladove® tj. snazi se
vysledkem pokryt co nejvice vstupu, Ize ovlivnit
kvantifikatory, apod.

https://docs.microsoft.com/cs-cz/dotnet/standard/base-types/regular-expressions

https://www.ithetwork.cz/csharp/oop/tutorial-csharp-dot-net-regularni
-vyrazy

https://www.zive.cz/clanky/poznavame-c-a-microsoft-net-31-dil--
regularni-vyrazy/sc-3-a-125647/default.aspx
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Start of line +

Start of string +

End of line +

End of string +

Ward boundary +
Not word boundary +
Start of word

End of word

([A-Za-z0-5-]+)

({127 Nd{1,23\"d{4})
([~s]+(7=\.(Ipalgif png) A2}
(~[1-91{13$]| ~[1-4]{1}[0-9]{1}5|~50$)
(#2([A-Fa-fO-9]){3}({[A-Fa-f0-9]){3})?)
((7=-*\d)(?=*[a-z])(?=.*[A-Z]).{8,15})

(\we+@[a-zA-Z_]+ 7. [a-2A-Z]{2,6})

m These patterns are intended for reference purposes and have not been extensively tested.
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POSIX Character Classes

[:upper:]
[:lower:]
[:alpha:]
[alnum:]
[:digit:]
[:=digit:]
[:punct:]
[:blank:]
[:space:]
[:cntr:]
[:graph:]
[:print:]

[word:]

Assertions
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Control character

White space

Mot white space

Digit

Mot digit

Word

Mot waord

Hexadecimal character hh
Octal character xxx

Upper case letters
Lower case letters
All letters

Digits and letters
Digits
Hexadecimal digits
Punctuation

Space and tab
Blank characters
Control characters
Printed characters
Printed characters and
spaces

Digits, letters and
underscore

Lockahead assertion +
Negative lookahead +
Lookbehind assertion +
Negative lookbehind +
Once-only Subexpression
Condition [If then]
Condition [If then else]
Comment

Items marked + should work in most
regular expression implementations.

Letters, numbers and hyphens

Date (e.g. 21/3/2006)

jpg, aif or png image

Any number from 1 to 50 inclusive

valid hexadecimal colour cade

8 to 15 character string with at least one
upper case letter, one lower case letter,
and one digit (useful for passwords).
Email addresses

HTML Tags

Please use with caution and test thaoroughly before use,

0 or more +
=7 0 or more, ungreedy +
+ 1 oF more +
+7 1 or more, ungreedy +
7 Oorl+
T 0 or 1, ungreedy +
{3} Exactly 3 +
{3,} 3 or more +
{3,5% 3,40r5+
{3,537 3, 4 or 5, ungready +
\ Escape Character +
n New line +
r Carrlage return +
A Tab +
W Wertical tab +
A Form feed +
\a Alarm
[\b] Backspace
e Escape
AN{name} Mamed Character
$n nth non-passive aroup
§2 "wyz" in [ (abo{xyz))$/
51 "xyz" In o Pabo)(xyz)$/
$ Before matched string
$' After matched string
s+ Last matched string
s& Entire matched string
$_ Entire input string
$% Literal "$"

. Any character except

new line (\n) +
(2|b) aorb +
... Group +
(?:...) Passive Group +
[abc] Range (a or b or ¢} +
[“abc) MNotaorbore +
[2-q] Letter between a and q +
[A-Q] Upper case letter +
between A and Q +
[0-7] Digit between 0 and 7 +
\n nth group/subpattern +

m Ranges are inciusive,

Pattern Modifiers

Global match
Case-Insensitive

Multiple lines

Treat string as single line
Allow comments and
white space In pattern
Evaluate replacement
Ungreedy pattern

® w3 <o

cm

Metacharacters (must be escaped)

A=A

[
{
k!
I

Available free from
AddedBytes.com


https://docs.microsoft.com/cs-cz/dotnet/standard/base-types/regular-expressions
https://www.itnetwork.cz/csharp/oop/tutorial-csharp-dot-net-regularni-vyrazy
https://www.zive.cz/clanky/poznavame-c-a-microsoft-net-31-dil--regularni-vyrazy/sc-3-a-125647/default.aspx
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Regex

* ISMatCh iir%Egggi?is;algﬁagtg?r%géiio"))
s ’ {
metOda’ ktera VraC| TRU E, , System.Console.WriteLine("1: Hello Found, joy!");
pokud je vzor nalezen ve vstupu oo ettt oy
{

System.Console.WriteLine("2: Hello Found, joy!");
b

string[] id = { "123-45-6789",
"1234-5-6789",

° Match "547-12-6346",

54-12-5623",
metoda a trida umoznujici dalsi praci sty
s vysledkem vyhledani Gon12-0134" };
° Mat C h €S 1{COP :En:R:g:xis;a;;j;:ith;":Z}-\d{z}-\d{4}"))
VraCI kOIEkCI VseCh ShOd h|Edan| i System.Console.WriteLine(Regex.Match(id[i], @"\d{3}-\d{2}-\d{4}"));

}
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Regex

* GroupCollection
V ramci regularniho vyrazu je mozné urcit tzv. skupiny (kulaté zavorky) a s témi
nasledné pracovat

string str = "$1.57 $316.15 $19.30 $0.30 $0.00 $41.10 $5.1 $.5";
string strMatch = @"\$(\d+)\.(\d\d)";

for (Match m = Regex.Match(str, strMatch); m.Success; m = m.NextMatch())
{

GroupCollection gc = m.Groups;

System.Console.WriteLine("${0}.{1}", int.Parse(gc[1].Value) + 5, gc[2].Value);
}
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Regex

 Replace
metoda umoznujici nahradit retézec odpovidajici regularnimu vyrazu jinym
retézcem
podporuje také Groups — je mozné je vyuzit jako substituce ve vystupu

string str = Regex.Replace("Hello World", "Hello", "Goodbye");
System.Console.WritelLine(str);

string a = "abcd hello ello yellow";
str = Regex.Replace(a, @"\b\w{4}\b", "****");
System.Console.WritelLine(str);

str = "30-50 100-200 123-647 952-142 5-1231";
string search = @"(\d+)-(\d+)";

string replace = "$2-$1";

str = Regex.Replace(str, search, replace);
System.Console.WritelLine(str);
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Poznamky

e Zpracovani regularnich vyrazi muze byt pomérné narocné, predevsim z
pohledu algoritmizace vyrazu. Zpracovani/kompilace regularniho jazyka je
mozné tremi zpusoby — sekvence vnitrnich instrukci, jazyk CIL, predkompilace.
Vyuziva se mezipamét zkompilovanych regularnich vyrazu.

e Zavinac pred stringem znamena, ze se nebere ohled na znaky, které by musely

byt ,,escapovanée”
string cesta = "C:\\Adresar\\Soubor.txt";
string cesta = @"C:\Adresar\Soubor.txt";
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JSON
 JavaScript Object Notation

e Zpusob textového zapisu objektovych dat pro jejich vyménu (specifikace
ECMA-404)

* Dva hlavni konstrukéni prvky (kli¢ a hodnota; pole)

’o bject —~

1 whitespace r@—b

array

7

value

( |

* https://www.json.org/json-en.html

ONG

whitespace string —)

whitespace —O— value <

I\

\{j whitespace ’r—@—}
() L
2/


https://www.json.org/json-en.html
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Zpracovani JSON

* Drive hojné pouzivany pfistup Newtonsoft. Json, nahrazen System.Text.Json
(NuGet package, od .NET 5 nativne)

* Neni zpétna kompatibilita, ne vSe je podporovano (postupné se vyviji)

Poskytuje vykonné a integrované zpracovani JSON dat s durazem na standardy a
bezpecnost.

* Integrovana podpora v ramci ASP.NET Core (napf. JSON response)

Scenario Speed Memory

Deserialization 2x faster Parity or lower

Serialization 1.5x faster Parity or lower

Document (read-only) 3-5x faster ~Allocation free for sizes < 1 MB

Reader 2-3x faster ~Allocation free (until you materialize values)
Writer 1.3-1.6x faster ~Allocation free

* System.Text.Json

https://docs.microsoft.com/en-us/dotnet/api/system.text.json?view=net-5.0



https://docs.microsoft.com/en-us/dotnet/api/system.text.json?view=net-5.0
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JsonSerializer

* Poskytuje funkcionalitu primé serializace a deserializace na urovni tzv. POCO
(Plain Old CLR Object)

* Proces je mozné ovlivnit pomoci JsonSerializerOptions

* Mozné serializovat/deserializovat se znakovou sadou UTF8 — pracuje s byty
namisto retézci, cca 5-10% rychlejsi

* Podporuje také async metody (SerializeAsync, DeserializeAsync)
e Custom atributy u properties pro ovlivnéni serializace/deserializace
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Jsonserializer class WeatherForecast

{
public DateTimeOffset Date { get; set; }
// Always in Celsius.
[IsonPropertyName("temp")]
string SerializePrettyPrint(WeatherForecast value) public int TemperatureC { get; set; }
{
var options = new JsonSerializerOptions public string Summary { get; set; }
{
WriteIndented = true // Don't serialize this property.
}; [IsonIgnore]
public bool IsHot => TemperatureC >= 30;
return JsonSerializer.Serialize<WeatherForecast>(value, options); }
}
[
{
"date": "2013-01-07T00:00:00Z",
WeatherForecast Deserialize(string json) “temp”: 23,
{ }s
var options = new JsonSerializerOptions {
{ "date": "2013-01-08T00:00:00Z",
AllowTrailingCommas = true “temp”: 28,
}; }J
{
return JsonSerializer.Deserialize<WeatherForecast>(json, options); "date": "2013-01-14T00:00:00Z",
} "temp": 8,
}s
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JsonDocument

* Umoznuje pristup ke strukturovanym datim bez potreby plné
serializace/deserizace

e Zalozeno na principu DOMu (Document Object Model)

* Parse
metoda, ktera s textového formatu JSONu vytvori DOM strukturu

* RootElement
property dokumentu, ktera tvori vstupni bod do struktury DOM

* WriteTo
metoda, ktera z DOM struktury ulozi JSON do Utf8JsonWriter (Stream)
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JsonDocument

double ComputeAverageTemperatures(string json)

{

var options = new JsonDocumentOptions

{

}s

using (JsonDocument document

{

AllowTrailingCommas = true

JsonDocument.Parse(json, options))

int sumOfAllTemperatures
int count = 0;

9;

foreach (JsonElement element in document.RootElement.EnumerateArray())

{
DateTimeOffset date = element.GetProperty("date").GetDateTimeOffset();

if (date.DayOfWeek == DayOfWeek.Monday)

{
int temp = element.GetProperty("temp").GetInt32();
sumOfAllTemperatures += temp;
count++;

}

}

var averageTemp = (double)sumOfAllTemperatures / count;
return averageTemp;
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Utf8JsonReader, Utf8JsonWriter

e Vnitrni“ metody pouzivané drive zminénymi pristupy

eVvvV/

* Postaveno na principu sekvencéniho ¢teni/zapisovani jednotlivych elementd
JSON struktury
 Cteni — postupné se ¢tou prvky a je potieba je zpracovavat dle typu (tokeny)
e Zapis— postupneé se vytvari kazdy prvek struktury
* Vhodné ve chvili, kdy chceme mit plnou kontrolu nad procesem ¢teni/zapisu
JSON struktury
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Utf8JsonReader, Utf8JsonWriter

byte[] data = Encoding.UTF8.GetBytes(json);
Utf8JsonReader reader = new Utf8JsonReader(data,
isFinalBlock: true, state: default);
while (reader.Read())
{
Console.Write(reader.TokenType);
switch (reader.TokenType)
{
case JsonTokenType.PropertyName:
case JsonTokenType.String:
{
string text = reader.GetString();
Console.Write(" ");
Console.Write(text);
break;

}

case JsonTokenType.Number:
{
int value = reader.GetInt32();
Console.Write(" ");
Console.Write(value);
break;

}
}

Console.WritelLine();

var options

{

}s

= new JsonWriterOptions

Indented = true

using (var stream = new MemoryStream())

{

using (var writer = new Utf8JsonWriter(stream, options))

{
writer.WriteStartObject();
writer.WriteNumber("StudentID", 123);
writer.WriteString("StudentNames", ,,Pepa™);
writer.WriteString("StudentCourseCode", "P101");
writer.WriteEndObject();

}

string json = Encoding.UTF8.GetString(stream.ToArray());

Console.WritelLine(json);



VSB TECHNICKA
” ” UNIVERZITA
I osTrRAVA

XML

* Extensible Markup Language

e Znackovaci jazyk urceny pro zapis strukturovanych dat

e Zalozeny na principech SGML

 Struktura dat zalozena na zanorovani, elementech a jejich obsahu resp. atributech
e Starsi pristup nez JSON, slozitejsi struktura a specifikace

* Moznosti sofistikovanych nastroju pro specifikaci a validaci (DTD, XML Schéma),
podpora namespace

* Nastroj pro dotazovani Xpath, pro transformaci XSLT
 XDocument alternativa, obdobné pouziti - soucast LINQ

* System.Xml

https://docs.microsoft.com/en-us/dotnet/api/system.xml?view=net-5.0



https://docs.microsoft.com/en-us/dotnet/api/system.xml?view=net-5.0
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Prace s XML
* Principialné zpracovani podobné jako zpracovani JSON
* XMLSerializer

* Trida poskytujici primou serializaci/deserializaci mezi XML a objektem
* Hojné se vyuzivaji custom atributy pro mapovani

* XMLDocument
* Trida poskytujici DOM pristup k obsahu XML dokumentu
* Klicové metody: Load, LoadXml, WriteTo, Validate
* Tridy pokryvajici strukturu: Xm1lNode, XmlElement, XmlAttribute
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XmlIDocument

XmlDocument doc = new XmlDocument();
doc.Load("library.xml");

XmlNode rootNode = doc.DocumentElement;
Console.WriteLine("Root node: {0}", rootNode.Name);
foreach (XmlAttribute atr in rootNode.Attributes)

{
Console.WriteLine("Attribute: {0}={1}", atr.Name, atr.Value);
}
foreach (XmlNode node in rootNode.ChildNodes)
{

Console.WriteLine("\nBook title = {0}", node["title"].InnerText);
Console.WritelLine("Book author = {0}", node["author"].InnerText);
Console.WritelLine("Book isbn = {@0}", node["isbn"].InnerText);
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XmIReader, Xml|Writer

* Pristup zalozeny na principu SAX (Simple API for XML) — event-driven proces
* Postupné nacitani/zapisovani prvkl XML na nizké implementacéni Urovni

XmlReaderSettings settings = new XmlReaderSettings();
settings.IgnoreiWhitespace = true;
using (XmlReader reader = XmlReader.Create("customer.xml", settings))
while (reader.Read())
{
Console.Write(new string(' ', reader.Depth * 2)); // Write indentation
Console.WritelLine(reader.NodeType);

XmlWriterSettings settings = new XmlWriterSettings();

settings.Indent = true;

using (XmlWriter writer = XmlWriter.Create("..\\..\\foo.xml", settings))

{
writer.WriteStartElement("customer");
writer.WriteElementString("firstname", "Jim");
writer.WriteElementString("lastname", " Bo");
writer.WriteEndElement();
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XPath

* Dotazovaci jazyk pro XML dokumenty

 Mimo dotazovani umi i realizovat zakladni operace a vypocty s daty

e Multiplatformni vyuziti nezavislé na implementaci (az na pripadné drobnosti)
* https://www.w3schools.com/xml/xpath intro.asp

* https://www.youtube.com/watch?v=EfPvYZhLdKc

* SelectSingleNode, SelectNodes

metody nad XmlDocument a XmlNode, které vraceji Xm1Node resp.
XmlNodelist


https://www.w3schools.com/xml/xpath_intro.asp
https://www.youtube.com/watch?v=EfPvYZhLdKc
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XPath

XmlDocument xmlDoc = new XmlDocument();
xmlDoc.Load("../../items.xml");
string xPathQuery = "/items/item[@type='beer']";
XmlNodelList beersList = xmlDoc.SelectNodes(xPathQuery);
foreach (XmlNode beerNode in beersList)
{
XmlNode beerName = beerNode.SelectSingleNode("name");
Console.WritelLine(beerName.InnerText);
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Dalsi zdroje

* https://www.c-sharpcorner.com/article/c-sharp-regex-examples/

* https://devblogs.microsoft.com/dotnet/whats-next-for-system-text-json/

* https://devblogs.microsoft.com/dotnet/try-the-new-system-text-json-apis/

* https://jonathancrozier.com/blog/xml-serialization-with-c-sharp



https://www.c-sharpcorner.com/article/c-sharp-regex-examples/
https://devblogs.microsoft.com/dotnet/whats-next-for-system-text-json/
https://devblogs.microsoft.com/dotnet/try-the-new-system-text-json-apis/
https://jonathancrozier.com/blog/xml-serialization-with-c-sharp

