LinksPlatform’s Platform.Data. Triplets Class Library
1.1 ./csharp/Platform.Data.Triplets/CharacterHelpers.cs
using System;

using System.Collections.Generic;

#pragma warning disable CS1591 // Missing XML comment for publicly visible type or member

namespace Platform.Data.Triplets
{
// TODO: Split logic of Latin and Cyrillic alphabets into different files if possible
/// <summary>
/// <para>
/// Represents the character helpers.
/// </para>
/// <para></para>
/// </summary>
public static class CharacterHelpers

{
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/// <summary>

/// <para>

/// The character mapping enum.

/// </para>

/// <para></para>

/// </summary>

public enum CharacterMapping : long

{
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/// <summary>

/// <para>

/// The latin alphabet character mapping.
/// </para>

/// <para></para>

/// </summary>

LatinAlphabet = 100,

/// <summary>

/// <para>

/// The cyrillic alphabet character mapping.
/// </para>

/// <para></para>

/// </summary>

CyrillicAlphabet

W W W W wwWwWwwwNNNDN N
0 N O OBk WD = O © 009 O w

}

private const char FirstLowerCaselLatinLetter = 'a
private const char LastLowerCaselLatinLetter = 'z'
private const char FirstUpperCaselatinletter = A
private const char LastUpperCaselLatinlLetter = 'Z';
private const char FirstLowerCaseCyrillicLetter = 'a
private const char LastLowerCaseCyrillicLetter = 'a'
private const char FirstUpperCaseCyrillicLetter AT
private const char LastUpperCaseCyrillicLetter = 'H'
private const char YoLowerCaseCyrillicLetter = 'é';

private const char YoUpperCaseCyrillicLetter = 'E';

private static Link[] _charactersToLinks;
private static Dictionary<Link, char> _linksToCharacters;
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/// <summary>

/// <para>

/// Initializes a new <see cref="CharacterHelpers"/> instance.
/// </para>

/// <para></para>

/// </summary>

static CharacterHelpers() => Create();

private static void Create()
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_charactersToLinks = new Link[char.MaxValue];
_linksToCharacters new Dictionary<Link, char>();
// Create or restore characters
CreatelLatinAlphabet () ;

CreateCyrillicAlphabet () ;
RegisterExistingCharacters();
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private static void RegisterExistingCharacters() =>

-, Net.Character.WalkThroughReferersAsSource(referer =>

— RegisterExistingCharacter(referer));

70 private static void RegisterExistingCharacter(Link character)

71 {

72 if (character.Source == Net.Character && character.Linker == Net.ThatHas)

73 {

74 var code = character.Target;
75 if (code.Source == Net.Code && code.Linker == Net.ThatIsRepresentedBy)
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76 {

77 var charCode = (char)LinkConverter.ToNumber (code.Target) ;
78 _charactersTolLinks [charCode] = character;
79 _linksToCharacters[character] = charCode;
80 }
81 }
82 }
83
84 /// <summary>
85 /// <para>
86 /// Recreates.
87 /// </para>
88 /// <para></para>
89 /// </summary>
90 public static void Recreate() => Create();
91 private static void CreateLatinAlphabet()
92
93 var lettersCharacters = new(]
94
95 |a|, l'bl’ lcl, ldl’ lel, If|’ lgl, |h|’ lil, |J|,
96 |kl’ lll’ lml’ lnl’ 'O" Ipl’ lql, |r|’ ISI, |t|
o7 |u|, lvl’ 'W', 1x! |y|, 1!
98 };
99 CreateAlphabet(lettersCharacters, "latin alphabet", CharacterMapping.LatinAlphabet);
100
101 private static void CreateCyrillicAlphabet ()
102 {
103 var lettersCharacters = new[]
104 {
105 |a|’ l6l’ lBl, lrl, ',IL', Iel’ lel’ ')K', l3l’ 'I’I',
106 |I'}'Il’ IKI, lnl’ 'MI, 'H', Iol’ 'H', |p|’ lCl |T|’
107 lyl, lq)l’ lXI’ 'HI, IT_II’ Iml’ lml’ l.bl, 'bI' lbl’
108 |3|, 'IO', '5{'
109 }s
110 CreateAlphabet (lettersCharacters, "cyrillic alphabet",
) < CharacterMapping.CyrillicAlphabet);
111
112 private static void CreateAlphabet(char[] lettersCharacters, string alphabetName,
< CharacterMapping mapping)
113 {
114 if (Link.TryGetMapped (mapping, out Link alphabet))
115 {
116 var letters = alphabet.Target;
117 %etters.WalkThroughSequence(letter =>
118
119 var lowerCaselLetter = Link.Search(Net.LowerCase, Net.0f, letter);
120 var upperCaseletter = Link.Search(Net.UpperCase, Net.0f, letter);
121 if (lowerCaseletter != null && upperCaseletter != null)
122
{
123 RegisterExistingletter(lowerCaseletter);
124 RegisterExistingletter (upperCaseletter) ;
125
126 else
127 {
128 RegisterExistingletter (letter);
129
130 I3
131 }
132 else
133 {
134 alphabet = Net.CreateMappedThing(mapping) ;
135 var letterOfAlphabet = Link.Create(Net.Letter, Net.0f, alphabet);
136 var lettersLinks = new Link[lettersCharacters.Lengthl];
137 GenerateAlphabetBasis(ref alphabet, ref letterOfAlphabet, lettersLinks);
138 for (var 1 = 0; i < lettersCharacters.Length; i++)
139
140 var lowerCaseCharacter = lettersCharacters[i];
141 SetLetterCodes(lettersLinks[i], lowerCaseCharacter, out Link lowerCaselLink,
< out Link upperCaseLink);
142 _charactersToLinks [lowerCaseCharacter] = lowerCaselLink;
143 _linksToCharacters[lowerCaselink] = lowerCaseCharacter;
144 if (upperCaseLink != null)
145 {
146 var upperCaseCharacter = char.ToUpper(lowerCaseCharacter);
147 _charactersToLinks [upperCaseCharacter] = upperCaseLink;
148 _linksToCharacters [upperCaselLink] = upperCaseCharacter;
149 }

150 }
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alphabet.SetName (alphabetName) ;
for (var i = 0; i < lettersCharacters.Length; i++)

{
var lowerCaseCharacter = lettersCharacters[i];
var upperCaseCharacter = char.ToUpper(lowerCaseCharacter);
if (lowerCaseCharacter != upperCaseCharacter)
{
lettersLinks[i] .SetName("{" + upperCaseCharacter + " " +
< lowerCaseCharacter + "}");
}
else
{
lettersLinks[i] .SetName("{" + lowerCaseCharacter + "}");
}
}
+
private static void RegisterExistingletter(Link letter)
{
letter.WalkThroughReferersAsSource(referer =>
{
if (referer.Linker == Net.Has)
{
var target = referer.Target;
if (target.Source == Net.Code && target.Linker ==
— Net.ThatIsRepresentedBy)
{
var charCode = (char)LinkConverter.ToNumber (target.Target) ;
_charactersToLinks [charCode] = letter;
_linksToCharacters[letter] = charCode;
}
}
1
}

private static void GenerateAlphabetBasis(ref Link alphabet, ref Link letterOfAlphabet,
— Link[] letters)

{
// TlpuHIUI, Ha OpUMepe JATHHCKOTO ajpaBuTa.
//latin alphabet: alphabet that consists of a and b and ¢ and ... and z.
//a: letter of latin alphabet that is before b.
//b: letter of latin alphabet that is between (a and c).
//c: letter of latin alphabet that is between (b and e).
// ...
//y: letter of latin alphabet that is between (x and z).
//z: letter of latin alphabet that is after y.
const int firstLetterIndex = 0;
for (var i = firstLetterIndex; i < letters.Length; i++)
{
letters[i] = Net.CreateThing();
}
var lastlLetterIndex = letters.Length - 1;
Link.Update(ref letters[firstLetterIndex], letterOfAlphabet, Net.ThatIsBefore,
s letters[firstLetterIndex + 1]);
Link.Update(ref letters[lastLetterIndex], letterOfAlphabet, Net.ThatIsAfter,
« letters[lastlLetterIndex - 1]);
const int secondLetterIndex = firstLetterIndex + 1;
for (var i = secondLetterIndex; i < lastLetterIndex; i++)
{
Link.Update(ref letters[i], letterOfAlphabet, Net.ThatIsBetween, letters[i - 1]
< & letters[i + 1]1);
}
Link.Update(ref alphabet, Net.Alphabet, Net.ThatConsistsOf,
«» LinkConverter.FromList(letters));
}

private static void SetLetterCodes(Link letter, char lowerCaseCharacter, out Link
— lowerCase, out Link upperCase)
{

var upperCaseCharacter = char.ToUpper(lowerCaseCharacter);

if (upperCaseCharacter != lowerCaseCharacter)

lowerCase = Link.Create(Net.LowerCase, Net.0f, letter);

var lowerCaseCharacterCode = Link.Create(Net.Code, Net.ThatIsRepresentedBy,
«» LinkConverter.FromNumber (lowerCaseCharacter)) ;

Link.Create(lowerCase, Net.Has, lowerCaseCharacterCode);

upperCase = Link.Create(Net.UpperCase, Net.0f, letter);

var upperCaseCharacterCode = Link.Create(Net.Code, Net.ThatIsRepresentedBy,
— LinkConverter.FromNumber (upperCaseCharacter)) ;
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Link.Create(upperCase, Net.Has, upperCaseCharacterCode);

}
else
{
lowerCase = letter;
upperCase = null;
Link.Create(letter, Net.Has, Link.Create(Net.Code, Net.ThatIsRepresentedBy,
s LinkConverter.FromNumber (lowerCaseCharacter)));
}

}
private static Link CreateSimpleCharacterLink(char character) =>
« Link.Create(Net.Character, Net.ThatHas, Link.Create(Net.Code,
— Net.ThatIsRepresentedBy, LinkConverter.FromNumber (character)));
private static bool IsLetterOfLatinAlphabet(char character)
=> (character >= FirstLowerCaseLatinLetter && character <= LastLowerCaseLatinLetter)
|| (character >= FirstUpperCaselatinLetter && character <= LastUpperCaseLatinLetter);
private static bool IsLetter0fCyrillicAlphabet(char character)
=> (character >= FirstLowerCaseCyrillicLetter && character <=
< LastLowerCaseCyrillicLetter)
|| (character >= FirstUpperCaseCyrillicLetter && character <=
< LastUpperCaseCyrillicLetter)
|| character == YoLowerCaseCyrillicLetter || character == YoUpperCaseCyrillicLetter;

/// <summary>

/// <para>

/// Creates the char using the specified character.
/// </para>

/// <para></para>

/// </summary>

/// <param name="character">

/// <para>The character.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link</para>

/// <para></para>

/// </returns>

public static Link FromChar(char character)

{
if (_charactersTolLinks[character] == null)
{
if (IsLetterOfLatinAlphabet(character))
{
CreatelLatinAlphabet () ;
return _charactersToLinks[character];
}
else if (IsLetter0OfCyrillicAlphabet(character))
{
CreateCyrillicAlphabet () ;
return _charactersToLinks[character];
}
else
{
var simpleCharacter = CreateSimpleCharacterLink(character);
_charactersToLinks [character] = simpleCharacter;
_linksToCharacters[simpleCharacter] = character;
return simpleCharacter;
}
}
else
{
return _charactersToLinks[character];
}
+
/// <summary>
/// <para>

/// Returns the char using the specified link.

/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <exception cref="ArgumentOutOfRangeException">
/// <para>YkasaHHas CBA3b He SBIASETCS CHUMBOJOM.</para>
/// <para></para>
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/// </exception>

/// <returns>

/// <para>The char.</para>

/// <para></para>

/// </returns>

public static char ToChar(Link link)

{
if (!_linksToCharacters.TryGetValue(link, out char @char))
{
throw new ArgumentOutOfRangeException(nameof (link), "VxasauHas CBA3bL He
<y ABJAAETCH CUMBOJIOM.'") ;
return Qchar;
+
/// <summary>
/// <para>

/// Determines whether is char.

/// </para>

/// <para></para>

/// </summary>

/// <param name="1link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The bool</para>

/// <para></para>

/// </returns>

public static bool IsChar(Link link) => link != null &&
— _linksToCharacters.ContainsKey(link);

}

./csharp/Platform.Data. Triplets/GexfExporter.cs
using System;
using System.Collections.Generic;
using System.I0;
using System.Text;
using System.Xml;
using Platform.Collections.Sets;
using Platform.Communication.Protocol.Gexf;
using GexfNode = Platform.Communication.Protocol.Gexf.Node;

#pragma warning disable CS1591 // Missing XML comment for publicly visible type or member

namespace Platform.Data.Triplets
{
/// <summary>
/// <para>
/// Represents the gexf exporter.
/// </para>
/// <para></para>
/// </summary>
public static class GexfExporter

{
private const string SourcelLabel = "Source';
private const string LinkerLabel = "Linker";
private const string TargetLabel = "Target";

/// <summary>

/// <para>

/// Returns the xml.

/// </para>

/// <para></para>

/// </summary>

/// <returns>

/// <para>The string</para>

/// <para></para>

/// </returns>

public static string ToXml()

{
var sb = new StringBuilder();
using (var writer = XmlWriter.Create(sb))

WriteXml(writer, CollectLinks());
}

return sb.ToString();
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/// <summary>

/// <para>

/// Returns the file using the specified path.

/// </para>

/// <para></para>

/// </summary>

/// <param name="path">

/// <para>The path.</para>

/// <para></para>

/// </param>

public static void ToFile(string path)

{
using (var file = File.OpenWrite(path))
using (var writer = XmlWriter.Create(file))

WriteXml(writer, CollectLinks());

}

/// <summary>

/// <para>

/// Returns the file using the specified path.
/// </para>

/// <para></para>

/// </summary>

/// <param name="path">

/// <para>The path.</para>

/// <para></para>

/// </param>

/// <param name="filter">

/// <para>The filter.</para>

/// <para></para>

/// </param>

public static void ToFile(string path, Func<Link, bool> filter)

using (var file = File.OpenWrite(path))
using (var writer = XmlWriter.Create(file))

{

X
b
private static HashSet<Link> CollectLinks(Func<Link, bool> linkMatch)
{

WriteXml (writer, CollectLinks(filter));

var matchinglinks = new HashSet<Link>();
Link.WalkThroughAllLinks(link =>

{
if (linkMatch(link))
{
matchinglinks.Add(1link) ;
1)
return matchinglinks;
+
private static HashSet<Link> CollectLinks()
{
var matchinglinks = new HashSet<Link>();
Link.WalkThroughAllLinks (matchingLinks.AddAndReturnVoid) ;
return matchinglinks;
}

private static void WriteXml(XmlWriter writer, HashSet<Link> matchinglinks)
{

var edgesCounter = 0;

Gexf .WriteXml (writer,

() => // nodes

{
foreach (var matchinglink in matchinglLinks)
{
GexfNode.WriteXml (writer, matchingLink.ToInt(), matchingLink.ToString());
}
3,
() => // edges
{

foreach (var matchinglink in matchinglinks)
{
if (matchinglinks.Contains(matchinglink.Source))

{
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3

using System;

#pragma warning disable CS1591 // Missing XML comment for publicly visible type or member

Edge.WriteXml(writer, edgesCounter++, matchinglLink.ToInt(),
< matchingLink.Source.ToInt(), SourcelLabel);

}

if (matchinglinks.Contains(matchingLink.Linker))

Edge.WriteXml(writer, edgesCounter++, matchingLink.ToInt(),
<> matchinglLink.Linker.ToInt(), LinkerLabel);

}

if (matchinglinks.Contains(matchinglink.Target))

{
Edge.WriteXml (writer, edgesCounter++, matchinglLink.ToInt(),

< matchinglink.Target.ToInt(), TargetLabel);

./csharp/Platform.Data. Triplets/ILink.cs

namespace Platform.Data.Triplets

{

/// <summary>
/// <para>

/// Defines the
/// </para>

link.

/// <para></para>

/// </summary>
internal partial

interface ILink<TLinkAddress>

where TLinkAddress : ILink<TLinkAddress>

/// <summary>

/// <para>
/// Gets the
/// </para>

source value.

/// <para></para>
/// </summary>

TLinkAddress
/// <summary
/// <para>
/// Gets the
/// </para>

Source { get; }
>

linker value.

/// <para></para>

/// </summary

TLinkAddress
/// <summary
/// <para>
/// Gets the
/// </para>

>
Linker { get; }
>

target value.

/// <para></para>
/// </summary>

TLinkAddress
}

/// <summary>
/// <para>

/// Defines the
/// </para>

Target { get;

link.

/// <para></para>

/// </summary>
internal partial

interface ILink<TLinkAddress>

where TLinkAddress : ILink<TLinkAddress>

{

/// <summary
/// <para>

>

/// Determines whether this instance walk through referers as linker.

/// </para>

/// <para></para>

/// </summary>

/// <param name="walker'">
/// <para>The walker.</para>
/// <para></para>

/// </param>
/// <returns

>
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<para>The bool</para>
<para></para>
</returns>

bool WalkThroughReferersAsLinker (Func<TLinkAddress, bool> walker);
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/17
/17
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/17
/17
/17
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/17
/17
/17

<summary>

<para>

Determines whether this instance walk through referers as source.
</para>

<para></para>

</summary>

<param name="walker">
<para>The walker.</para>
<para></para>

</param>

<returns>

<para>The bool</para>
<para></para>

</returns>

bool WalkThroughReferersAsSource (Func<TLinkAddress, bool> walker);

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

<summary>

<para>

Determines whether this instance walk through referers as target.
</para>

<para></para>

</summary>

<param name="walker">
<para>The walker.</para>
<para></para>

</param>

<returns>

<para>The bool</para>
<para></para>

</returns>

bool WalkThroughReferersAsTarget (Func<TLinkAddress, bool> walker);
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<summary>

<para>

Walks the through referers using the specified walker.
</para>

<para></para>

</summary>

<param name="walker">

<para>The walker.</para>

<para></para>

</param>

void WalkThroughReferers(Func<TLinkAddress, bool> walker);

/// <summary>

/// <para>

/// Defines the link.

/// </para>

/// <para></para>

/// </summary>

internal partial interface ILink<TLinkAddress>
where TLinkAddress : ILink<TLinkAddress>

{

/17
/17
/17
/17
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/17
/17
/17
/17
/17

<summary>

<para>

Walks the through referers as linker using the specified walker.
</para>

<para></para>

</summary>

<param name="walker">

<para>The walker.</para>

<para></para>

</param>

void WalkThroughReferersAsLinker (Action<TLinkAddress> walker);
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<summary>

<para>

Walks the through referers as source using the specified walker.
</para>

<para></para>

</summary>

<param name="walker">

<para>The walker.</para>

<para></para>

</param>

void WalkThroughReferersAsSource (Action<TLinkAddress> walker);
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/// <summary>

/// <para>

/// Walks the through referers as target using the specified walker.
/// </para>

/// <para></para>

/// </summary>

/// <param name="walker'">

/// <para>The walker.</para>

/// <para></para>

/// </param>

void WalkThroughReferersAsTarget (Action<TLinkAddress> walker);
/// <summary>

/// <para>

/// Walks the through referers using the specified walker.
/// </para>

/// <para></para>

/// </summary>

/// <param name="walker">

/// <para>The walker.</para>

/// <para></para>

/// </param>

void WalkThroughReferers(Action<TLinkAddress> walker);

X

/*

using System;
namespace NetLibrary

interface ILink
{
// Cratmueckue MeToms (obmme mjs Bcex cBa3el)
public static ILink Create(ILink source, ILink linker, ILink target);
public static void Update(ref ILink link, ILink newSource, ILink newLinker, ILink
< newTarget);
public static void Delete(ref ILink link);
public static ILink Search(ILink source, ILink linker, ILink target);

}
*/
/*

Habop oyEKIu#, KOTOpH# HeobxomuM Ijig paboTh c cymEocTbb Link:

(PaboTa co 3HadeHnumeM cymHOCTZ Link, 3HadeHHe COCTOMT u3 3-X dYacTell, Takxe cymHocTe# Link)
. NomyuuTs agpec "mawanbrOi#" cymmEocT:m Link. (IloxydwuTs afpec u3 mous Source)
. IllonyunTp ampec cymmocT:m Link, KoTopad mrpaeT pojb CBA3KK MexIy '"HadanbHOHR" u "KoHedHOR"
cymaocTaMu Link. (TlomyuuTs azpec u3 mons Linker)
. Nomyuurs azpec "womeumoin" cymmoct:m Link. ([lonyuwmTs agmpec u3 mons Target)

KOTOpPHX IIOJIe Source paBHO 3TOMy aIpecy.

. Ilpo#iTucy mo BceM cymmocTaMu Link, koTophe cchulaloTCa Ha CYymMHOCTb Link C ykKasaHHHM agpecoM, U §y
KoTophx Ione Linker paBHO 3ToMy azpecy.

. Ilpo#itucy mo BceM cymmHocTaMu Link, kKoTophe ccChyaloTCH Ha CYymHOCTBH Link ¢ ykasaHHHM ampecoM, U ¥y

1
2
<
3
4. Ilpo#iTmch o BCceM cymHOCTAME Link, KOTOpHE CCHIIANTCA Ha CYmHOCTb Link c ykas3auHHHM ampecoM, X V
—
5
.
6
< KOTOpHX Ioje Target paBHO 3TOMy aIpecy.

7. Cospmare cymmocTb Link co 3HauemmeM (CMEICIIOM), KOTOPHM ABISOTCH afpeca Ha Apyrue 3 CYMHOCTH
<, Link (rme mepBas sBnseTcs "HavambHOHR", BTOpasd ABIfEeTCH "CBA3KOH", a TpeThbd HABIAETCH

< "KoHewHOH") .

8. O6moBnenme cymEocT: Link ¢ yKasaHHHM aZpecoM HOBHM 3HadYeHHEM (CMBICIOM), KOTOPHM SBJIAITCS
., ampeca Ha gpyrume 3 cymHocTu Link (rme mepBasg sBisgeTcsa "HavalbHOH'", BTOpas ABIAETCS

< "CBA3KOU", a TpeThbsd ABNAETCH "KOHEUHOH") .

9. Ypanerme cymHOCTH Link C yKa3aHHM aIgpecoM.

10. Mouck cymmocTr Link co 3HadueHweM (CMHICIIOM), KOTOPHM SBJIANTCHA afpeca Ha Ipyrue 3 CYWHOCTH

Link (rze mepBas sBisgeTcs "HadanbHOR", BTOpas #ABIAeTCH "CBA3KOH", a TpeTbd ABILETCH
"xorewHo#") .

i1 oo

./csharp/Platform.Data. Triplets/Link.Debug.cs
using System;
using System.Diagnostics;

#pragma warning disable CS1591 // Missing XML comment for publicly visible type or member

namespace Platform.Data.Triplets
{

/// <summary>

/// <para>

/// The link.
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/// </para>

/// <para></para>

/// </summary>

public partial struct Link

#region Properties

// ReSharper disable InconsistentNaming
// ReSharper disable UnusedMember.Local

#pragma

warning disable IDEOO51 // Remove unused private members

/17
/17
/17
/17

<summary>

<para>

Gets the a a value.
</para>

/// <para></para>

/// </summary>
[DebuggerDisplay(null, Name
private Link A_A => this ==

/17
/17
/17
/17

<summary>

<para>

Gets the a b value.
</para>

/// <para></para>

/// </summary>
[DebuggerDlsplay(null Name
private Link f_B => this ==

/17
/17
/17
/17

<summary>

<para>

Gets the a c value.
</para>

/// <para></para>

/// </summary>
[DebuggerDisplay(null, Name
private Link 4_C => this ==

/17
/17
/17
/17

<summary>
<para>
Gets the a d value.
</para>

/// <para></para>

/// </summary>
[DebuggerDisplay("Count =
private Link[] {_D

/17
/17
/17
/17

<summary>
<para>
Gets the a e value.
</para>

/// <para></para>

/// </summary>
[DebuggerDisplay("Count =
private Link[] {_E

/17
/17
/17
/17

<summary>
<para>
Gets the a f value.
</para>

/// <para></para>

/// </summary>
[DebuggerDisplay("Count =
private Link[] S_F

/17
/17
/17
/17
/17
/17

<summary>

<para>

Gets the a dc value.
</para>
<para></para>
</summary>

{4_DC}",

{4_EC}",

{4_FC}",

= "Source")]

null ? Itself : Source;

= "Linker")]

null ? Ttself : Linker;

= "Target")]

null 7 Itself : Target;

[DebuggerBrowsable (DebuggerBrowsableState.Never) ]

private Int64 4_DC => this == null 7 O : ReferersBySourceCount;
/// <summary>

/// <para>

/// Gets the a ec value.

/// </para>

/// <para></para>

Name = "ReferersBySource")]
=> this.GetArrayOfRererersBySource();

Name = "ReferersByLinker")]
=> this.GetArray0fRererersByLinker() ;

Name = "ReferersByTarget")]
=> this.GetArray0fRererersByTarget () ;



90 /// </summary>

91 [DebuggerBrowsable (DebuggerBrowsableState.Never)]
92 private Int64 d_EC => this == null ? O : ReferersByLinkerCount;
93

94 /// <summary>

95 /// <para>

96 /// Gets the a fc value.

o7 /// </para>

08 /// <para></para>

99 /// </summary>

100 [DebuggerBrowsable (DebuggerBrowsableState.Never)]
101 private Int64 d_FC => this == null ? O : ReferersByTargetCount;
102

103 /// <summary>

104 /// <para>

105 /// Gets the a h value.

106 /// </para>

107 /// <para></para>

108 /// </summary>

109 [DebuggerDisplay(null, Name = "Timestamp")]

110 private DateTime f_H => this == null 7 DateTime.MinValue : Timestamp;
111

112 // ReSharper restore UnusedMember.Local

113 // ReSharper restore InconsistentNaming

14 #pragma warning restore IDEO0O51 // Remove unused private members
115

116 #endregion

117

118 /// <summary>

119 /// <para>

120 /// Returns the string.

121 /// </para>

122 /// <para></para>

123 /// </summary>

124 /// <returns>

125 /// <para>The string</para>

126 /// <para></para>

127 /// </returns>

128 public override string ToString()

129 {

130 const string nullString = "null";

131 if (this == null)

132 {

133 return nullString;

134 }

135 else

136 {

137 if (this.TryGetName(out string name))

138 {

139 return name;

140 }

141 else

142 {

143 return ((long)_link).ToString();

144 }

145 }

146 }

147 T

148}

1.5 ./csharp/Platform.Data.Triplets/Link.cs
using System;

using System.Collections.Generic;
using System.Diagnostics;

using System.Runtime.InteropServices;
using System.Threading;

using Int = System.Int64;

using LinkIndex = System.UInt64;
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#pragma warning disable CS1591 // Missing XML comment for publicly visible type or member

=
=]

namespace Platform.Data.Triplets

{

=
w N

/// <summary>

/// <para>

/// The link definition.

/// </para>

/// <para></para>

/// </summary>

public struct LinkDefinition : IEquatable<LinkDefinition>

R
© o N o o
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/17
/17
/17
/17
/17
/17

<summary>
<para>

The source.
</para>
<para></para>
</summary>

public readonly Link Source;

/17
/17
/17
/17
/17
/17

<summary>
<para>

The linker.
</para>
<para></para>
</summary>

public readonly Link Linker;

/17
/17
11/
/17
/17
/17

<summary>
<para>

The target.
</para>
<para></para>
</summary>

public readonly Link Target;

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

<summary>

<para>

Initializes a new <see
</para>

<para></para>
</summary>

<param name="source">
<para>A source.</para>
<para></para>

</param>

<param name="linker">
<para>A linker.</para>
<para></para>

</param>

<param name="target'">
<para>A target.</para>
<para></para>

</param>

public LinkDefinition(Link

{

}

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

Source = source;
Linker = linker;
Target = target;

<summary>

<para>

Initializes a new <see
</para>

<para></para>
</summary>

<param name="link">
<para>A link.</para>
<para></para>

</param>

public LinkDefinition(Link

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

<summary>
<para>

cref="LinkDefinition"/> instance.

source, Link linker, Link target)

cref="LinkDefinition"/> instance.

link)

: this(link.Source, link.Linker, link.Target) { }

Determines whether this instance equals.

</para>
<para></para>
</summary>

<param name="other">

<para>The other.</para>

<para></para>
</param>

<returns>

<para>The bool</para>
<para></para>
</returns>

public bool Equals(LinkDefinition other) => Source == other.Source && Linker ==
== other.Target;

—

other.Linker && Target
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/// <summary>

/// <para>

/// The link.

/// </para>

/// <para></para>

/// </summary>

public partial struct Link : ILink<Link>, IEquatable<Link>

private const string Dl1lName = "Platform_Data_Triplets_Kernel";

// TODO: BaMeHwTb Ha ouepenb coburTuii, mo mpuMepy Node.js (+crmemaThb BHKIOIAEMHM)
/// <summary>

/// <para>

/// The created delegate.

/// </para>

/// <para></para>

/// </summary>

public delegate void CreatedDelegate(LinkDefinition createdLink);

public static event CreatedDelegate CreatedEvent = createdLink => { };

/// <summary>

/// <para>

/// The updated delegate.

/// </para>

/// <para></para>

/// </summary>

public delegate void UpdatedDelegate(LinkDefinition linkBeforeUpdate, LinkDefinition
< linkAfterUpdate) ;

public static event UpdatedDelegate UpdatedEvent = (linkBeforeUpdate, linkAfterUpdate)

- = {};

/// <summary>

/// <para>

/// The deleted delegate.

/// </para>

/// <para></para>

/// </summary>

public delegate void DeletedDelegate(LinkDefinition deletedLink);
public static event DeletedDelegate DeletedEvent = deletedLink => { };

#region Low Level
#region Basic Operations

/// <summary>

/// <para>

/// Gets the source index using the specified link.

/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link index</para>

/// <para></para>

/// </returns>

[D11Import(D11Name, CallingConvention = CallingConvention.Cdecl)]
private static extern LinkIndex GetSourceIndex(LinkIndex link);

/// <summary>

/// <para>

/// Gets the linker index using the specified link.

/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link index</para>

/// <para></para>

/// </returns>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
private static extern LinkIndex GetLinkerIndex(LinkIndex 1link);



/// <summary>

/// <para>

/// Gets the target index using the specified link.

/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link index</para>

/// <para></para>

/// </returns>

[D11Import(D11Name, CallingConvention = CallingConvention.Cdecl)]
private static extern LinkIndex GetTargetIndex(LinkIndex link);

/// <summary>

/// <para>

/// Gets the first referer by source index using the specified link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link index</para>

/// <para></para>

/// </returns>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
private static extern LinkIndex GetFirstRefererBySourceIndex(LinkIndex 1link);

/// <summary>

/// <para>

/// Gets the first referer by linker index using the specified link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link index</para>

/// <para></para>

/// </returns>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
private static extern LinkIndex GetFirstRefererByLinkerIndex(LinkIndex link);

/// <summary>

/// <para>

/// Gets the first referer by target index using the specified link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link index</para>

/// <para></para>

/// </returns>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
private static extern LinkIndex GetFirstRefererByTargetIndex(LinkIndex link);

/// <summary>

/// <para>

/// Gets the time using the specified link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="1link">

/// <para>The link.</para>

/// <para></para>

/// </param>



/// <returns>

/// <para>The int</para>
/// <para></para>

/// </returns>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
private static extern Int GetTime(LinkIndex link);

/// <summary>
/// <para>

/// Creates the link using the specified source.

/// </para>

/// <para></para>

/// </summary>

/// <param name="source'">
/// <para>The source.</para>
/// <para></para>

/// </param>

/// <param name="linker">
/// <para>The linker.</para>
/// <para></para>

/// </param>

/// <param name="target">
/// <para>The target.</para>
/// <para></para>

/// </param>

/// <returns>

/// <para>The link index</para>
/// <para></para>

/// </returns>

[D11Import(D11Name, CallingConvention = CallingConvention.Cdecl)]
private static extern LinkIndex CreateLink(LinkIndex source, LinkIndex linker, LinkIndex

— target);

/// <summary>

/// <para>

/// Updates the link using the specified link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <param name="newSource">

/// <para>The new source.</para>
/// <para></para>

/// </param>

/// <param name="newLinker">

/// <para>The new linker.</para>
/// <para></para>

/// </param>

/// <param name="newTarget">

/// <para>The new target.</para>
/// <para></para>

/// </param>

/// <returns>

/// <para>The link index</para>
/// <para></para>

/// </returns>

[D11Import(D11Name, CallingConvention = CallingConvention.Cdecl)]
private static extern LinkIndex UpdateLink(LinkIndex link, LinkIndex newSource,

< LinkIndex newLinker, LinkIndex newTarget);

/// <summary>

/// <para>

/// Deletes the link using the specified link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
private static extern void DeleteLink(LinkIndex link);

/// <summary>
/// <para>



327 /// Replaces the link using the specified link.

328 /// </para>

329 /// <para></para>

330 /// </summary>

331 /// <param name="link">

332 /// <para>The link.</para>

333 /// <para></para>

334 /// </param>

335 /// <param name="replacement">

336 /// <para>The replacement.</para>

337 /// <para></para>

338 /// </param>

339 /// <returns>

340 /// <para>The link index</para>

341 /// <para></para>

342 /// </returns>

343 [D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]

344 private static extern LinkIndex ReplacelLink(LinkIndex link, LinkIndex replacement);

345

346 /// <summary>

347 /// <para>

348 /// Searches the link using the specified source.

349 /// </para>

350 /// <para></para>

351 /// </summary>

352 /// <param name="source'">

353 /// <para>The source.</para>

354 /// <para></para>

355 /// </param>

356 /// <param name="linker">

357 /// <para>The linker.</para>

358 /// <para></para>

359 /// </param>

360 /// <param name="target">

361 /// <para>The target.</para>

362 /// <para></para>

363 /// </param>

364 /// <returns>

365 /// <para>The link index</para>

366 /// <para></para>

367 /// </returns>

368 [D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]

369 private static extern LinkIndex SearchLink(LinkIndex source, LinkIndex linker, LinkIndex
— target);

370

371 /// <summary>

372 /// <para>

373 /// Gets the mapped link using the specified mapped index.

374 /// </para>

875 /// <para></para>

376 /// </summary>

377 /// <param name="mappedIndex">

378 /// <para>The mapped index.</para>

379 /// <para></para>

380 /// </param>

381 /// <returns>

382 /// <para>The link index</para>

383 /// <para></para>

384 /// </returns>

385 [D11Import(D11Name, CallingConvention = CallingConvention.Cdecl)]

386 private static extern LinkIndex GetMappedLink(Int mappedIndex);

387

388 /// <summary>

389 /// <para>

390 /// Sets the mapped link using the specified mapped index.

391 /// </para>

392 /// <para></para>

393 /// </summary>

394 /// <param name="mappedIndex">

395 /// <para>The mapped index.</para>

396 /// <para></para>

397 /// </param>

398 /// <param name="linkIndex">

399 /// <para>The link index.</para>

400 /// <para></para>

101 /// </param>

402 [D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]

403 private static extern void SetMappedLink(Int mappedIndex, LinkIndex linkIndex);



404
405 /// <summary>

106 /// <para>

107 /// Opens the links using the specified filename.

408 /// </para>

409 /// <para></para>

410 /// </summary>

11 /// <param name="filename">

412 /// <para>The filename.</para>

413 /// <para></para>

414 /// </param>

415 /// <returns>

416 /// <para>The int</para>

a7 /// <para></para>

418 /// </returns>

419 [D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
420 private static extern Int OpenLinks(string filename);

421

422 /// <summary>

423 /// <para>

424 /// Closes the links.

425 /// </para>

426 /// <para></para>

427 /// </summary>

428 /// <returns>

129 /// <para>The int</para>

430 /// <para></para>

431 /// </returns>

432 [D11Import(D11Name, CallingConvention = CallingConvention.Cdecl)]
433 private static extern Int CloseLinks();

434

435 #endregion

436

437 #region Referers Count Selectors

438

439 /// <summary>

440 /// <para>

a1 /// Gets the link number of referers by source using the specified link.
442 /// </para>

443 /// <para></para>

444 /// </summary>

445 /// <param name="link">

146 /// <para>The link.</para>

447 /// <para></para>

448 /// </param>

449 /// <returns>

450 /// <para>The link index</para>

451 /// <para></para>

452 /// </returns>

453 [D11Import(D11Name, CallingConvention = CallingConvention.Cdecl)]
454 private static extern LinkIndex GetLinkNumberOfReferersBySource(LinkIndex link);
455

456 /// <summary>

457 /// <para>

458 /// Gets the link number of referers by linker using the specified link.
459 /// </para>

460 /// <para></para>

461 /// </summary>

162 /// <param name="link">

163 /// <para>The link.</para>

464 /// <para></para>

465 /// </param>

466 /// <returns>

467 /// <para>The link index</para>

168 /// <para></para>

469 /// </returns>

470 [D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
471 private static extern LinkIndex GetLinkNumberOfReferersByLinker (LinkIndex link);
472

473 /// <summary>

474 /// <para>

475 /// Gets the link number of referers by target using the specified link.
476 /// </para>

477 /// <para></para>

478 /// </summary>

479 /// <param name="link">

480 /// <para>The link.</para>

481 /// <para></para>
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/// </param>

/// <returns>

/// <para>The link index</para>

/// <para></para>

/// </returns>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]

private static extern LinkIndex GetLinkNumberOfReferersByTarget(LinkIndex link);

#endregion

#region Referers Walkers
private delegate void Visitor(LinkIndex link);
private delegate Int StopableVisitor(LinkIndex link);

/// <summary>

/// <para>

/// Walks the through all referers by source using the specified root.
/// </para>

/// <para></para>

/// </summary>

/// <param name="root">

/// <para>The root.</para>

/// <para></para>

/// </param>

/// <param name="action">

/// <para>The action.</para>

/// <para></para>

/// </param>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
private static extern void WalkThroughAllReferersBySource(LinkIndex root, Visitor
< action);

/// <summary>

/// <para>

/// Walks the through referers by source using the specified root.
/// </para>

/// <para></para>

/// </summary>

/// <param name="root">

/// <para>The root.</para>

/// <para></para>

/// </param>

/// <param name="func">

/// <para>The func.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The int</para>

/// <para></para>

/// </returns>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
private static extern int WalkThroughReferersBySource(LinkIndex root, StopableVisitor
« func);

/// <summary>

/// <para>

/// Walks the through all referers by linker using the specified root.
/// </para>

/// <para></para>

/// </summary>

/// <param name="root">

/// <para>The root.</para>

/// <para></para>

/// </param>

/// <param name="action">

/// <para>The action.</para>

/// <para></para>

/// </param>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
private static extern void WalkThroughAllReferersByLinker (LinkIndex root, Visitor
< action);

/// <summary>

/// <para>

/// Walks the through referers by linker using the specified root.
/// </para>

/// <para></para>

/// </summary>
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/// <param name="root">

/// <para>The root.</para>

/// <para></para>

/// </param>

/// <param name="func">

/// <para>The func.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The int</para>

/// <para></para>

/// </returns>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
private static extern int WalkThroughReferersByLinker(LinkIndex root, StopableVisitor
— func);

/// <summary>

/// <para>

/// Walks the through all referers by target using the specified root.
/// </para>

/// <para></para>

/// </summary>

/// <param name="root">

/// <para>The root.</para>

/// <para></para>

/// </param>

/// <param name="action">

/// <para>The action.</para>

/// <para></para>

/// </param>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
private static extern void WalkThroughAllReferersByTarget(LinkIndex root, Visitor
< action);

/// <summary>

/// <para>

/// Walks the through referers by target using the specified root.
/// </para>

/// <para></para>

/// </summary>

/// <param name="root">

/// <para>The root.</para>

/// <para></para>

/// </param>

/// <param name="func">

/// <para>The func.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The int</para>

/// <para></para>

/// </returns>

[D11Import(D11Name, CallingConvention = CallingConvention.Cdecl)]
private static extern int WalkThroughReferersByTarget(LinkIndex root, StopableVisitor
— func);

/// <summary>

/// <para>

/// Walks the through all links using the specified action.

/// </para>

/// <para></para>

/// </summary>

/// <param name="action">

/// <para>The action.</para>

/// <para></para>

/// </param>

[D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
private static extern void WalkThroughAllLinks(Visitor action);

/// <summary>

/// <para>

/// Walks the through links using the specified func.
/// </para>

/// <para></para>

/// </summary>

/// <param name="func">

/// <para>The func.</para>

/// <para></para>



632 /// </param>

633 /// <returns>

634 /// <para>The int</para>

635 /// <para></para>

636 /// </returns>

637 [D11Import(D11lName, CallingConvention = CallingConvention.Cdecl)]
638 private static extern int WalkThroughLinks(StopableVisitor func);
639

640 #endregion

641

642 #endregion

643

644 #region Constains

645

646 /// <summary>

647 /// <para>

648 /// The itself.

649 /// </para>

650 /// <para></para>

651 /// </summary>

652 public static readonly Link Itself = null;

653 /// <summary>

654 /// <para>

655 /// The continue.

656 /// </para>

657 /// <para></para>

658 /// </summary>

659 public static readonly bool Continue = true;

660 /// <summary>

661 /// <para>

662 /// The stop.

663 /// </para>

664 /// <para></para>

665 /// </summary>

666 public static readonly bool Stop;

667

668 #endregion

669

670 #region Static Fields

671 private static readonly object _lockObject = new object();
672 private static volatile int _memoryManagerIsReady;
673 private static readonly Dictionary<ulong, long> _linkToMappingIndex = new

— Dictionary<ulong, long>();
674

675 #endregion

676

677 #region Fields

678

679 /// <summary>

680 /// <para>

681 /// The link.

682 /// </para>

683 /// <para></para>

684 /// </summary>

685 [DebuggerBrowsable (DebuggerBrowsableState.Never)]
686 private readonly LinkIndex _link;

687

688 #endregion

689

690 #region Properties

691

692 /// <summary>

693 /// <para>

694 /// Gets the source value.

695 /// </para>

696 /// <para></para>

697 /// </summary>

698 [DebuggerBrowsable (DebuggerBrowsableState.Never) ]
699 public Link Source => GetSourceIndex(_link);
700

701 /// <summary>

702 /// <para>

703 /// Gets the linker value.

704 /// </para>

705 /// <para></para>

706 /// </summary>

707 [DebuggerBrowsable (DebuggerBrowsableState.Never)]
708 public Link Linker => GetLinkerIndex(_link);

709
710 /// <summary>
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/// <para>

/// Gets the target value.

/// </para>

/// <para></para>

/// </summary>

[DebuggerBrowsable (DebuggerBrowsableState.Never)]
public Link Target => GetTargetIndex(_link);

/// <summary>

/// <para>

/// Gets the first referer by source value.

/// </para>

/// <para></para>

/// </summary>

[DebuggerBrowsable (DebuggerBrowsableState.Never)]

public Link FirstRefererBySource => GetFirstRefererBySourceIndex(_link);

/// <summary>

/// <para>

/// Gets the first referer by linker value.

/// </para>

/// <para></para>

/// </summary>

[DebuggerBrowsable (DebuggerBrowsableState.Never) ]

public Link FirstRefererByLinker => GetFirstRefererByLinkerIndex(_link) ;

/// <summary>

/// <para>

/// Gets the first referer by target value.

/// </para>

/// <para></para>

/// </summary>

[DebuggerBrowsable (DebuggerBrowsableState.Never)]

public Link FirstRefererByTarget => GetFirstRefererByTargetIndex(_link);

/// <summary>

/// <para>

/// Gets the referers by source count value.

/// </para>

/// <para></para>

/// </summary>

[DebuggerBrowsable (DebuggerBrowsableState.Never) ]

public Int ReferersBySourceCount => (Int)GetLinkNumberOfReferersBySource(_link);

/// <summary>

/// <para>

/// Gets the referers by linker count value.

/// </para>

/// <para></para>

/// </summary>

[DebuggerBrowsable (DebuggerBrowsableState.Never) ]

public Int ReferersByLinkerCount => (Int)GetLinkNumberOfReferersByLinker(_link);

/// <summary>

/// <para>

/// Gets the referers by target count value.

/// </para>

/// <para></para>

/// </summary>

[DebuggerBrowsable (DebuggerBrowsableState.Never)]

public Int ReferersByTargetCount => (Int)GetLinkNumberOfReferersByTarget(_link);

/// <summary>

/// <para>

/// Gets the total referers value.

/// </para>

/// <para></para>

/// </summary>

[DebuggerBrowsable (DebuggerBrowsableState.Never) ]

public Int TotalReferers => (Int)GetLinkNumberOfReferersBySource(_link) +
<, (Int)GetLinkNumberOfReferersByLinker(_link) +

< (Int)GetLinkNumberOfReferersByTarget(_link);

/// <summary>

/// <para>

/// Gets the timestamp value.
/// </para>

/// <para></para>
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/// </summary>
[DebuggerBrowsable (DebuggerBrowsableState.Never)]
public DateTime Timestamp => DateTime.FromFileTimeUtc(GetTime(_link));

#endregion
#region Infrastructure

/// <summary>

/// <para>

/// Initializes a new <see cref="Link"/> instance.
/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>A link.</para>

/// <para></para>

/// </param>

public Link(LinkIndex link) => _link = link;

/// <summary>

/// <para>

/// Starts the memory manager using the specified storage filename.
/// </para>

/// <para></para>

/// </summary>

/// <param name="storageFilename">

/// <para>The storage filename.</para>

/// <para></para>

/// </param>

/// <exception cref="InvalidOperationException'>

/// <para>®aiin ({storageFilename}) xpaHwiuma He yZIaJloCh OTKPHTL.</para>
/// <para></para>

/// </exception>

public static void StartMemoryManager (string storageFilename)

{
lock (_lockObject)
{
if (_memoryManagerIsReady == default)
if (OpenLinks(storageFilename) == 0)
throw new InvalidOperationException([§|"®aiin ({storageFilename})
< XpaHWIMma He yOAloCh OTKPHTE.");
}
Interlocked.Exchange (ref _memoryManagerIsReady, 1);
}
X
b
/// <summary>
/// <para>

/// Stops the memory manager.

/// </para>

/// <para></para>

/// </summary>

/// <exception cref="InvalidOperationException">

/// <para>®aiin xpaHunuma He yLANOCh 3aKpPHTL. BO3SMOXHO OH OHUI yXe 3aKpHT, WU HE
< OTKpHBAaJICH BOBCe.</para>

/// <para></para>

/// </exception>

public static void StopMemoryManager ()

¢ lock (_lockObject)
¢ if (_memoryManagerIsReady != default)
if (CloseLinks() == 0)
¢ throw new InvalidOperationException("®ajin xpanunuma He yZAIOCh 3aKPHThH.
< Bo3MOXHO OH 6BUI yKe 3aKpHT, WUIX He OTKPHBAJCA BOBCe.");
%nterlocked.Exchange(ref _memoryManagerIsReady, 0);
) 3
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public static implicit operator LinkIndex?(Link link) => link._link == 0 ?
< (LinkIndex?)null : link._link;

public static implicit operator Link(LinkIndex? link) => new Link(link 77 0);

public static implicit operator Int(Link link) => (Int)link._link;

public static implicit operator Link(Int 1link) => new Link((LinkIndex)link) ;

public static implicit operator LinkIndex(Link link) => link._link;

public static implicit operator Link(LinkIndex link) => new Link(1link);

public static explicit operator Link(List<Link> links) => LinkConverter.FromList(links);
public static explicit operator Link(Link[] links) => LinkConverter.FromList(links);

public static explicit operator Link(string @string) =>
< LinkConverter.FromString(@string) ;

public static bool operator ==(Link first, Link second) => first.Equals(second);
public static bool operator !=(Link first, Link second) => !first.Equals(second);
public static Link operator &(Link first, Link second) => Create(first, Net.And, second);

/// <summary>

/// <para>

/// Determines whether this instance equals.
/// </para>

/// <para></para>

/// </summary>

/// <param name="obj">

/// <para>The obj.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The bool</para>

/// <para></para>

/// </returns>

public override bool Equals(object obj) => obj is Link link ? Equals(link) : false;

/// <summary>

/// <para>

/// Determines whether this instance equals.
/// </para>

/// <para></para>

/// </summary>

/// <param name="other">

/// <para>The other.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The bool</para>

/// <para></para>

/// </returns>

public bool Equals(Link other) => _link == other._link || (LinkDoesNotExist(_link) &&
— LinkDoesNotExist (other._link));

/// <summary>
/// <para>
/// Gets the hash code.
/// </para>
/// <para></para>
/// </summary>
/// <returns>
/// <para>The int</para>
/// <para></para>
/// </returns>
public override int GetHashCode() => base.GetHashCode();
private static bool LinkDoesNotExist(LinkIndex link) => link == 0 ||
< GetLinkerIndex(link) == O0;
private static bool LinkWasDeleted(LinkIndex link) => link != 0 && GetLinkerIndex(1link)
— == O,
private bool IsMatchingTo(Link source, Link linker, Link target)
=> ((Source == this && source == null) || (Source == source))
&& ((Linker this &% linker == null) || (Linker == linker))
&& ((Target this && target == null) || (Target == target));
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<summary>

<para>

Returns the index.

</para>

<para></para>

</summary>

<returns>

<para>The link index</para>
<para></para>

</returns>

public LinkIndex ToIndex() => _link;
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<summary>

<para>

Returns the int.
</para>
<para></para>
</summary>

<returns>

<para>The int</para>
<para></para>
</returns>

public Int ToInt() => (Int)_link;

#endregion

#region Basic Operations
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<summary>

<para>

Creates the source.

</para>

<para></para>

</summary>

<param name="source'">

<para>The source.</para>

<para></para>

</param>

<param name="linker">

<para>The linker.</para>

<para></para>

</param>

<param name="target">

<para>The target.</para>

<para></para>

</param>

<exception cref="InvalidOperationException">
<para>MeHenxep maMaATH emé He TOTOB.</para>
<para></para>

</exception>

<exception cref="InvalidOperationException">
<para>HeBO3MOXHO CO3IaThb CBL3b.</para>
<para></para>

</exception>

<exception cref="ArgumentException">

<para>YpanéHHas CBA3b He MOXET HCIOJNb30BAaThCA B KaieCTBE 3HAYCHUHA.

<para></para>
</exception>
<exception cref="ArgumentException">

<para>y,znanéHHas{ CBA3b HEe MOXEeT HCIIOIb30BATBCA B Ka4dyeCTBEe 3HAYEHUA.

<para></para>
</exception>
<exception cref="ArgumentException">

<para>YranéHHasd CBA3b HE MOXET HCIONb30BATHCA B KAUECTBE 3HAYCHUS.

<para></para>
</exception>

<returns>

<para>The link.</para>
<para></para>
</returns>

public static Link Create(Link source, Link linker, Link target)

if (_memoryManagerIsReady == default)

</para>

</para>

</para>

throw new InvalidOperationException("MeHezmxep maMaTH emé He TOTOB.");

}
if (LinkWasDeleted(source))



1012 {
1013 throw new ArgumentException("VzaménHas cBg3b He MOXET HCHOIb30BaThCA B KAa4eCTBE
s 3Havenus.", nameof (source));

1014 }

1015 if (LinkWasDeleted(linker))

1016 {

1017 throw new ArgumentException("VzaménHas cBs3b He MOXET WCIONL30BaThCA B KadeCTBE
< 3uavenud.", nameof (linker));

1018 }

1019 if (LinkWasDeleted(target))

1020 {

1021 throw new ArgumentException("VzaménHas cBa3b He MOXET WCIONL30BaThCA B KadeCTBE
< 3HaveHus.', nameof (target));

1022 }

1023 Link link = CreateLink(source, linker, target);

1024 if (link == null)

1025 {

1026 throw new InvalidOperationException("HeBo3MoXHO co3maTh CBA3L.");

1027 }

1028 CreatedEvent.Invoke(new LinkDefinition(link));

1029 return link;

1030 }

1031

1032 /// <summary>

1033 /// <para>

1034 /// Restores the index.

1035 /// </para>

1036 /// <para></para>

1037 /// </summary>

1038 /// <param name="index">

1039 /// <para>The index.</para>

1040 /// <para></para>

1041 /// </param>

1042 /// <returns>

1043 /// <para>The link</para>

1044 /// <para></para>

1045 /// </returns>

1046 public static Link Restore(Int index) => Restore((LinkIndex)index);

1047

1048 /// <summary>

1049 /// <para>

1050 /// Restores the index.

1051 /// </para>

1052 /// <para></para>

1053 /// </summary>

1054 /// <param name="index">

1055 /// <para>The index.</para>

1056 /// <para></para>

1057 /// </param>

1058 /// <exception cref="InvalidOperationException">

1059 /// <para>MeHezixep maMaTH emé He COTOB.</para>

1060 /// <para></para>

1061 /// </exception>

1062 /// <exception cref="InvalidOperationException">

1063 /// <para>CB#3b C yKa3aHHHM ALpecoM yraneHa, nubo He cymecTBoBasia.</para>

1064 /// <para></para>

1065 /// </exception>

1066 /// <exception cref="ArgumentException">

1067 /// <para>y cBa3u He MoXeT OHTL HYJIeBOTO azmpeca.</para>

1068 /// <para></para>

1069 /// </exception>

1070 /// <exception cref="InvalidOperationException">

1071 /// <para>VkasaTenb He sBJISE€TCs KOPPEKTHHM. </para>

1072 /// <para></para>

1073 /// </exception>

1074 /// <returns>

1075 /// <para>The link</para>

1076 /// <para></para>

1077 /// </returns>

1078 public static Link Restore(LinkIndex index)

1079

1080 if (_memoryManagerIsReady == default)

1081

1082 throw new InvalidOperationException('"Meremxep maMmaTu emé He roToB.");

1083 }

1084 if (index == 0)

1085 {

1086 throw new ArgumentException("Y cBsasu He MoxeT OHTHL HyneBOTO azmpeca.");



1087 }

1088 try

1089 {

1090 Link link = index;

1091 if (LinkDoesNotExist(1link))

1092 {

1003 throw new InvalidOperationException("CBa3b C ykKas3aHHHM afpecoM ymaleHa, Jubo
< He cymecTBoBana.");

1094

1095 return link;

1096 }

1097 catch (Exception ex)

1098

1099 throw new InvalidOperationException("VkazsarTenr He SBISETCH KOPPEKTHHM.'", ex);

1100 }

1101 }

1102

1103 /// <summary>

1104 /// <para>

1105 /// Creates the mapped using the specified source.

1106 /// </para>

1107 /// <para></para>

1108 /// </summary>

1109 /// <param name="source">

1110 /// <para>The source.</para>

1111 /// <para></para>

1112 /// </param>

1113 /// <param name="linker">

1114 /// <para>The linker.</para>

1115 /// <para></para>

1116 /// </param>

1117 /// <param name="target">

1118 /// <para>The target.</para>

1119 /// <para></para>

1120 /// </param>

1121 /// <param name="mappingIndex">

1122 /// <para>The mapping index.</para>

1123 /// <para></para>

1124 /// </param>

1125 /// <returns>

1126 /// <para>The link</para>

1127 /// <para></para>

1128 /// </returns>

1129 public static Link CreateMapped(Link source, Link linker, Link target, object

— mappingIndex) => CreateMapped(source, linker, target, Convert.ToInt64(mappingIndex));

1130

1131 /// <summary>

1132 /// <para>

1133 /// Creates the mapped using the specified source.

1134 /// </para>

1135 /// <para></para>

1136 /// </summary>

1137 /// <param name="source">

1138 /// <para>The source.</para>

1139 /// <para></para>

1140 /// </param>

1141 /// <param name="linker">

1142 /// <para>The linker.</para>

1143 /// <para></para>

1144 /// </param>

1145 /// <param name="target">

1146 /// <para>The target.</para>

1147 /// <para></para>

1148 /// </param>

1149 /// <param name="mappingIndex">

1150 /// <para>The mapping index.</para>

1151 /// <para></para>

1152 /// </param>

1153 /// <exception cref="InvalidOperationException">

1154 /// <para>MeHezxep maMaTH emé He COTOB.</para>

1155 /// <para></para>

1156 /// </exception>

1157 /// <exception cref="InvalidOperationException">

1158 /// <para>CymecTBylmas IpUBA3aHHAs CBA3b HE COOTBETCTBYET yKa3aHHHM Source, Linker u

— Target.</para>
1159 /// <para></para>
1160 /// </exception>

1161 /// <exception cref="InvalidOperationException">



1162 /// <para>YcTaHOBWTb NPHUBI3AHHYD CBA3b He yLAJIOCh.</para>

1163 /// <para></para>

1164 /// </exception>

1165 /// <returns>

1166 /// <para>The mapped link.</para>

1167 /// <para></para>

1168 /// </returns>

1169 public static Link CreateMapped(Link source, Link linker, Link target, Int mappingIndex)
1170 {

1171 if (_memoryManagerIsReady == default)

1172

1173 throw new InvalidOperationException("MeHezmxep maMaTu emé He roToB.");
1174 }

1175 Link mappedLink = GetMappedLink(mappingIndex) ;

1176 if (mappedLink == null)

1177 {

1178 mappedLink = Create(source, linker, target);

1179 SetMappedLink (mappingIndex, mappedLink) ;

1180 if (GetMappedLink(mappingIndex) != mappedLink)

1181

1182 throw new InvalidOperationException("VcTaHOBUTH HpUBS3AHHYH CBA3b HE

< ymamoch.");
1183

1184 }

1185 else if (!mappedLink.IsMatchingTo(source, linker, target))

1186 {

1187 throw new InvalidOperationException("CymecTByomas IpuBA3aHHAd CBA3bL He
< COOTBETCTBYeT yKas3aHHHM Source, Linker u Target.");

1188 }

1189 _linkToMappingIndex [mappedLink] = mappingIndex;

1190 return mappedLink;

1191 }

1192

1193 /// <summary>

1194 /// <para>

1195 /// Determines whether try set mapped.

1196 /// </para>

1197 /// <para></para>

1198 /// </summary>

1199 /// <param name="link">

1200 /// <para>The link.</para>

1201 /// <para></para>

1202 /// </param>

1203 /// <param name="mappingIndex">

1204 /// <para>The mapping index.</para>

1205 /// <para></para>

1206 /// </param>

1207 /// <param name="rewrite">

1208 /// <para>The rewrite.</para>

1209 /// <para></para>

1210 /// </param>

1211 /// <returns>

1212 /// <para>The bool</para>

1213 /// <para></para>

1214 /// </returns>

1215 public static bool TrySetMapped(Link link, Int mappingIndex, bool rewrite = false)

1216 {

1217 Link mappedLink = GetMappedLink(mappingIndex) ;

1218

1219 if (mappedLink == null || rewrite)

1220

1221 mappedLink = link;

1222 SetMappedLink (mappingIndex, mappedLink);

1223 if (GetMappedLink(mappingIndex) != mappedLink)

1224 {

1225 return false;

1226 }

1227 }

1228 else if (!mappedLink.IsMatchingTo(link.Source, link.Linker, link.Target))

1229 {

1230 return false;

1231 }

1232 _linkToMappingIndex [mappedLink] = mappingIndex;

1233 return true;

1234 }

1235

1236 /// <summary>

1237 /// <para>



1238 /// Gets the mapped using the specified mapping index.

1239 /// </para>

1240 /// <para></para>

1241 /// </summary>

1242 /// <param name="mappingIndex">

1243 /// <para>The mapping index.</para>

1244 /// <para></para>

1245 /// </param>

1246 /// <returns>

1247 /// <para>The link</para>

1248 /// <para></para>

1249 /// </returns>

1250 public static Link GetMapped(object mappingIndex) =>
— GetMapped(Convert.ToInt64 (mappingIndex)) ;

1251

1252 /// <summary>

1253 /// <para>

1254 /// Gets the mapped using the specified mapping index.

1255 /// </para>

1256 /// <para></para>

1257 /// </summary>

1258 /// <param name="mappingIndex">

1259 /// <para>The mapping index.</para>

1260 /// <para></para>

1261 /// </param>

1262 /// <exception cref="InvalidOperationException">

1263 /// <para>Mapped link with index {mappingIndex} is not set.</para>

1264 /// <para></para>

1265 /// </exception>

1266 /// <returns>

1267 /// <para>The mapped link.</para>

1268 /// <para></para>

1269 /// </returns>

1270 public static Link GetMapped(Int mappingIndex)

1271 {

1272 if (1TryGetMapped(mappingIndex, out Link mappedLink))

1273 {

1274 throw new InvalidOperationException(§'Mapped link with index {mappingIndex} is

< not set.");

1275 }

1276 return mappedLink;

1277 }

1278

1279 /// <summary>

1280 /// <para>

1281 /// Gets the mapped or default using the specified mapping index.

1282 /// </para>

1283 /// <para></para>

1284 /// </summary>

1285 /// <param name="mappingIndex">

1286 /// <para>The mapping index.</para>

1287 /// <para></para>

1288 /// </param>

1289 /// <returns>

1290 /// <para>The mapped link.</para>

1291 /// <para></para>

1292 /// </returns>

1203 public static Link GetMappedOrDefault(object mappingIndex)

1294 {

1295 TryGetMapped (mappingIndex, out Link mappedLink);

1206 return mappedLink;

1297 }

1298

1299 /// <summary>

1300 /// <para>

1301 /// Gets the mapped or default using the specified mapping index.

1302 /// </para>

1303 /// <para></para>

1304 /// </summary>

1305 /// <param name="mappingIndex">

1306 /// <para>The mapping index.</para>

1307 /// <para></para>

1308 /// </param>

1309 /// <returns>

1310 /// <para>The mapped link.</para>

1311 /// <para></para>

1312 /// </returns>

1313 public static Link GetMappedOrDefault(Int mappingIndex)



1314 {

1315 TryGetMapped (mappingIndex, out Link mappedLink) ;

1316 return mappedLink;

1317 }

1318

1319 /// <summary>

1320 /// <para>

1321 /// Determines whether try get mapped.

1322 /// </para>

1323 /// <para></para>

1324 /// </summary>

1325 /// <param name="mappingIndex">

1326 /// <para>The mapping index.</para>

1327 /// <para></para>

1328 /// </param>

1329 /// <param name="mappedLink">

1330 /// <para>The mapped link.</para>

1331 /// <para></para>

1332 /// </param>

1333 /// <returns>

1334 /// <para>The bool</para>

1335 /// <para></para>

1336 /// </returns>

1337 public static bool TryGetMapped(object mappingIndex, out Link mappedLink) =>
— TryGetMapped(Convert.ToInt64 (mappingIndex), out mappedLink) ;

1338

1339 /// <summary>

1340 /// <para>

1341 /// Determines whether try get mapped.

1342 /// </para>

1343 /// <para></para>

1344 /// </summary>

1345 /// <param name="mappingIndex">

1346 /// <para>The mapping index.</para>

1347 /// <para></para>

1348 /// </param>

1349 /// <param name="mappedLink">

1350 /// <para>The mapped link.</para>

1351 /// <para></para>

1352 /// </param>

1353 /// <exception cref="InvalidOperationException">

1354 /// <para>MeHezixep maMaTH emé He COTOB.</para>

1355 /// <para></para>

1356 /// </exception>

1357 /// <returns>

1358 /// <para>The bool</para>

1359 /// <para></para>

1360 /// </returns>

1361 public static bool TryGetMapped(Int mappinglIndex, out Link mappedLink)

1362 {

1363 if (_memoryManagerIsReady == default)

1364

1365 throw new InvalidOperationException('"Meremkep maMaTu emé He roToB.");

1366 }

1367 mappedLink = GetMappedLink(mappingIndex) ;

1368 if (mappedLink != null)

1369

1370 _linkToMappingIndex [mappedLink] = mappingIndex;

1371 }

1372 return mappedLink != null;

1373 }

1374

1375 /// <summary>

1376 /// <para>

1377 /// Updates the link.

1378 /// </para>

1379 /// <para></para>

1380 /// </summary>

1381 /// <param name="link">

1382 /// <para>The link.</para>

1383 /// <para></para>

1384 /// </param>

1385 /// <param name="newSource">

1386 /// <para>The new source.</para>

1387 /// <para></para>

1388 /// </param>

1389 /// <param name="newLinker">

1390 /// <para>The new linker.</para>
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<para></para>

</param>

<param name="newTarget'">
<para>The new target.</para>
<para></para>

</param>

<returns>

<para>The link.</para>
<para></para>

</returns>

public static Link Update(Link link, Link newSource, Link newLinker, Link newTarget)

}
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Update(ref link, newSource, newLinker, newTarget);
return link;

<summary>

<para>

Updates the link.

</para>

<para></para>

</summary>

<param name="link">
<para>The link.</para>
<para></para>

</param>

<param name='newSource">
<para>The new source.</para>
<para></para>

</param>

<param name="newLinker">
<para>The new linker.</para>
<para></para>

</param>

<param name="newTarget">
<para>The new target.</para>
<para></para>

</param>

<exception cref="InvalidOperationException">
<para>MeHenxep NaMATH emé He TOTOB.</para>
<para></para>

</exception>

<exception cref="ArgumentException">

<para>Henp3s 06HOBUTHL HeCymeCTBYMmyb CBA3b. </para>
<para></para>

</exception>

<exception cref="ArgumentException">

<para>YpaméHHasd CBA3b He MOXET HCIIONb30BAThCHA B KadeCTBE HOBOTO 3HadeHmdA. </para>
<para></para>

</exception>

<exception cref="ArgumentException">

<para>YpanéHHas CBA3b He MOXET HCIOIb30BAaThbCA B KAadeCTBe HOBOTO 3HaueHud. </para>
<para></para>

</exception>

<exception cref="ArgumentException">

<para>YpanéHHas CBA3b HE MOXET MCIOIb30BATLCH B KadYeCTBe HOBOI'O 3HAadeHus. </para>
<para></para>

</exception>

public static void Update(ref Link link, Link newSource, Link newLinker, Link newTarget)

if (_memoryManagerIsReady == default)

throw new InvalidOperationException("MeHezmxep maMaTH emé He TOTOB.");

b

if (LinkDoesNotExist(link))

{
throw new ArgumentException("Henb3s 06HOBUTHL HeCymLeCTBYLIYO CBA3L.",
< nameof (1link)) ;

}

if (LinkWasDeleted(newSource))

{

throw new ArgumentException("VzaménHas cBs3b He MOXET WCIONIL30BaThCA B KadeCTBE
< HOBOTro 3HadeHus.'", nameof (newSource));

}
if (LinkWasDeleted(newLinker))
{

throw new ArgumentException("YzmanérrHas cBA3L He MOXET HCIONbB30BAThbCH B KadeCTBE
< HoBOro 3HadeHusg.", nameof (newLinker));



1466 }

1467 %f (LinkWasDeleted (newTarget))

1468

1469 throw new ArgumentException("VzaménHas cBa3b He MOXET HCIOIB30BAaThCA B KAYECTBE

< HoBOro 3Hauenud.", nameof (newTarget));

1470

1471 LinkIndex previousLinkIndex = link;

1472 _linkToMappingIndex.TryGetValue(link, out long mappingIndex) ;

1473 var previousDefinition = new LinkDefinition(link);

1474 link = UpdateLink(link, newSource, newLinker, newTarget);

1475 %f (mappingIndex >= 0 && previousLinkIndex != link)

1476

1477 _linkToMappingIndex.Remove (previousLinkIndex) ;

1478 SetMappedLink (mappingIndex, link);

1479 _linkToMappingIndex.Add(link, mappingIndex);

1480 }

1481 UpdatedEvent (previousDefinition, new LinkDefinition(link));

1482 }

1483

1484 /// <summary>

1485 /// <para>

1486 /// Deletes the link.

1487 /// </para>

1488 /// <para></para>

1489 /// </summary>

1490 /// <param name="link">

1491 /// <para>The link.</para>

1492 /// <para></para>

1493 /// </param>

1494 public static void Delete(Link link) => Delete(ref link);

1495

1496 /// <summary>

1497 /// <para>

1498 /// Deletes the link.

1499 /// </para>

1500 /// <para></para>

1501 /// </summary>

1502 /// <param name="1link">

1503 /// <para>The link.</para>

1504 /// <para></para>

1505 /// </param>

1506 public static void Delete(ref Link link)

1507

1508 if (LinkDoesNotExist(1link))

1509 {

1510 return;

1511 }

1512 LinkIndex previousLinkIndex = link;

1513 _linkToMappingIndex.TryGetValue(link, out long mappingIndex) ;

1514 var previousDefinition = new LinkDefinition(link);

1515 DeleteLink(1ink) ;

1516 link = null;

1517 if (mappingIndex >= 0)

1518 {

1519 _linkToMappingIndex.Remove (previousLinkIndex) ;

1520 SetMappedLink (mappingIndex, O);

1521

1522 DeletedEvent (previousDefinition) ;

1523 }

1524

1525 //public static void Replace(ref Link link, Link replacement)

1526 //{

1527 // if (!MemoryManagerIsReady)

1528 // throw new InvalidOperationException("Mememxep maMsaTu emé He roTOB.");

1529 // if (LinkDoesNotExist(link))

1530 // throw new InvalidOperationException("Ecmz cBa3b He cymecTByeT, €& Helb3d
< 3aMeHWUTHL.");

1531 // if (LinkDoesNotExist(replacement))

1532 // throw new ArgumentException("llycTag mnu ymanéHHas CBA3L He MOXET OHTH
< 3aMemaeMbM 3HadenweM.'", "replacement");

1533 // link = ReplaceLink(link, replacement);

1534 /7%

1535

1536 /// <summary>

1537 /// <para>

1538 /// Searches the source.

1539 /// </para>

1540 /// <para></para>
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</summary>

<param name="source'">

<para>The source.</para>

<para></para>

</param>

<param name="linker">

<para>The linker.</para>

<para></para>

</param>

<param name="target">

<para>The target.</para>

<para></para>

</param>

<exception cref="InvalidOperationException">
<para>BHIIONIHATH IIOMCK CBA3KM MOXHO TOJBKO IO CYLECTBYOLUM CBA3dM.</para>
<para></para>

</exception>

<exception cref="InvalidOperationException">
<para>MeHenxep NaMATH emé He TOTOB.</para>
<para></para>

</exception>

<returns>

<para>The link</para>

<para></para>

</returns>

public static Link Search(Link source, Link linker, Link target)

}
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if (_memoryManagerIsReady == default)

throw new InvalidOperationException('"Meremxep maMmaTu emé He roTos.");

}
if (LinkDoesNotExist(source) || LinkDoesNotExist(linker) || LinkDoesNotExist(target))
{
throw new InvalidOperationException("BHIOIHATL IOKUCK CBS3Y MOXHO TOJBKO IIO
< CymecTByONUM CBa3aM.");
X

return SearchLink(source, linker, target);

<summary>

<para>

Determines whether exists.
</para>

<para></para>

</summary>

<param name="source">
<para>The source.</para>
<para></para>

</param>

<param name="linker">
<para>The linker.</para>
<para></para>

</param>

<param name="target">
<para>The target.</para>
<para></para>

</param>

<returns>

<para>The bool</para>
<para></para>

</returns>

public static bool Exists(Link source, Link linker, Link target) => SearchLink(source,

—

linker, target) != 0;

#endregion

#region Referers Walkers
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/17
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/17
/17

<summary>

<para>

Determines whether this instance walk through referers as source.
</para>

<para></para>

</summary>

<param name="walker">

<para>The walker.</para>

<para></para>

</param>
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<exception cref="InvalidOperationException">

<para>C HecymecTBybllel CBA3b0 HENb3d IPOU3BOILUTUTEL oOlepaluu.</para>
<para></para>

</exception>

<returns>

<para>The bool</para>

<para></para>

</returns>

public bool WalkThroughReferersAsSource(Func<Link, bool> walker)
{

}

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

if (LinkDoesNotExist(this))

{
throw new InvalidOperationException("C mecymecTBybmell CBA3b0 HEIb3s
< [pPOUW3BOINUTUTHL omepaunuu.");
b
var referers = ReferersBySourceCount;
if (referers == 1)
{
return walker (FirstRefererBySource);
b
else if (referers > 1)
{
return WalkThroughReferersBySource(this, x => walker(x) 7 1 : 0) != 0;
3
else
{
return true;
<summary>
<para>
Walks the through referers as source using the specified walker.
</para>
<para></para>
</summary>

<param name="walker">

<para>The walker.</para>

<para></para>

</param>

<exception cref="InvalidOperationException">

<para>C HecymecTByblleil CBI3b0 HeNb3sd IPOU3BOIUTUTEL oOlepaluyu.</para>
<para></para>

</exception>

public void WalkThroughReferersAsSource(Action<Link> walker)

{

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

if (LinkDoesNotExist(this))

{
throw new InvalidOperationException("C mecymecTByome# CBI3b0 HEIb3s
< IPOM3BONUTUTL omeparuu.");

X

var referers = ReferersBySourceCount;

if (referers == 1)

{

walker (FirstRefererBySource) ;
else if (referers > 1)

WalkThroughAllReferersBySource(this, x => walker(x));

<summary>

<para>

Determines whether this instance walk through referers as linker.
</para>

<para></para>

</summary>

<param name="walker">

<para>The walker.</para>

<para></para>

</param>

<exception cref="InvalidOperationException">

<para>C HecymecTBybmieil CBA3b0 HENb3d IPOU3BOILUTUTEL oOlepaluu.</para>
<para></para>

</exception>

<returns>

<para>The bool</para>
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<para></para>
</returns>

public bool WalkThroughReferersAsLinker(Func<Link, bool> walker)

{

}
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if (LinkDoesNotExist(this))

{
throw new InvalidOperationException("C HecymecTByomell CBA3BIO HEIb3
< IPOM3BONUTHUTL omepamuu.");

}

var referers = ReferersByLinkerCount;

if (referers == 1)

return walker (FirstRefererByLinker) ;
else if (referers > 1)

return WalkThroughReferersByLinker (this, x => walker(x) 7 1 : 0) != 0;
lee

{
}

return true;

<summary>

<para>

Walks the through referers as linker using the specified walker.
</para>

<para></para>

</summary>

<param name="walker">

<para>The walker.</para>

<para></para>

</param>

<exception cref="InvalidOperationException">

<para>C HecymecCTBybme#l CBA3b HEIb3s NPOU3BOINUTHUTDL oOIepanuu.</para>
<para></para>

</exception>

public void WalkThroughReferersAsLinker (Action<Link> walker)

{

}
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if (LinkDoesNotExist(this))
{

throw new InvalidOperationException("C mecymecTBybmel CBI3bl0 HEIb3s
< I[pPOUW3BOINUTUTHL omepanuu.");

var referers = ReferersByLinkerCount;
if (referers == 1)

walker (FirstRefererByLinker) ;
}
else if (referers > 1)

{
}

WalkThroughAllReferersByLinker (this, x => walker(x));

<summary>

<para>

Determines whether this instance walk through referers as target.
</para>

<para></para>

</summary>

<param name="walker">

<para>The walker.</para>

<para></para>

</param>

<exception cref="InvalidOperationException">

<para>C HecymecCTBybme# CBA3b0 HeEIb3d IPOU3BOAUTHUTL olepanuu.</para>
<para></para>

</exception>

<returns>

<para>The bool</para>

<para></para>

</returns>

public bool WalkThroughReferersAsTarget(Func<Link, bool> walker)

{

if (LinkDoesNotExist(this))
{
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throw new InvalidOperationException("C mecymecTBybmell CBA3bl0 HEIb3s

< [pPOUW3BOZUTUTHL omepaunuu.");

var referers = ReferersByTargetCount;
if (referers == 1)

: 0)

1= 0;

throw new InvalidOperationException("C HecymecTByomel CBI3bl HEIb3s

throw new InvalidOperationException("C HecymecTByome#l CBA3BIH HEIb3s

{
return walker (FirstRefererByTarget);
}
else if (referers > 1)
{
return WalkThroughReferersByTarget(this, x => walker(x) 7 1
else
{
return true;
}
}
/// <summary>
/// <para>
/// Walks the through referers as target using the specified walker.
/// </para>
/// <para></para>
/// </summary>
/// <param name="walker">
/// <para>The walker.</para>
/// <para></para>
/// </param>
/// <exception cref="InvalidOperationException">
/// <para>C HecymecTByoIle#l CBA3b0 HeIb3d NPOU3BONUTUTEL olepauuu.</para>
/// <para></para>
/// </exception>
public void WalkThroughReferersAsTarget (Action<Link> walker)
{
if (LinkDoesNotExist(this))
{
< IPOM3BONUTUTL omepamuu.");
var referers = ReferersByTargetCount;
if (referers ==
{
walker (FirstRefererByTarget) ;
else if (referers > 1)
{
WalkThroughAllReferersByTarget (this, x => walker(x));
}
+
/// <summary>
/// <para>
/// Walks the through referers using the specified walker.
/// </para>
/// <para></para>
/// </summary>
/// <param name="walker'">
/// <para>The walker.</para>
/// <para></para>
/// </param>
/// <exception cref="InvalidOperationException">
/// <para>C HecymecTByoIe#l CBA3b0 HeIb3:A NPOU3BONUTUTEL Olepauuu.</para>
/// <para></para>
/// </exception>
public void WalkThroughReferers(Action<Link> walker)
{
if (LinkDoesNotExist(this))
{
< IPOM3BOLUTUTL omepamuu.");
void wrapper(ulong x) => walker(x);
WalkThroughAllReferersBySource(this, wrapper);
WalkThroughAllReferersByLinker (this, wrapper);
WalkThroughAllReferersByTarget (this, wrapper);
}
/// <summary>
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/// <para>

/// Walks the through referers using the specified walker.
/// </para>

/// <para></para>

/// </summary>

/// <param name="walker">

/// <para>The walker.</para>

/// <para></para>

/// </param>

/// <exception cref="InvalidOperationException">

/// <para>C HecymecTByome#l CBA3BI HeIb3s IPOU3BONUTUTEL Omeparnuu.</para>
/// <para></para>

/// </exception>

public void WalkThroughReferers(Func<Link, bool> walker)

{
if (LinkDoesNotExist(this))
{
throw new InvalidOperationException("C nHecymecTByome# CBA3BIO HEIb3H
< I[pPOUW3BOINUTUTHL omepaunuu.");
b
long wrapper (ulong x) => walker(x) 7 1 : 0;
WalkThroughReferersBySource(this, wrapper);
WalkThroughReferersByLinker (this, wrapper);
WalkThroughReferersByTarget (this, wrapper);
+
/// <summary>
/// <para>

/// Determines whether walk through all links.
/// </para>

/// <para></para>

/// </summary>

/// <param name="walker">

/// <para>The walker.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The bool</para>

/// <para></para>

/// </returns>

public static bool WalkThroughAllLinks(Func<Link, bool> walker) => WalkThroughLinks(x =>
< walker(x) 21 : 0) != 0;

/// <summary>

/// <para>

/// Walks the through all links using the specified walker.
/// </para>

/// <para></para>

/// </summary>

/// <param name="walker">

/// <para>The walker.</para>

/// <para></para>

/// </param>

public static void WalkThroughAllLinks(Action<Link> walker) => WalkThroughAllLinks(new
« Visitor(x => walker(x)));

#endregion

./csharp/Platform.Data. Triplets/LinkConverter.cs

using System;
using System.Collections.Generic;
using Platform.Data.Sequences;

#pragma warning disable CS1591 // Missing XML comment for publicly visible type or member

namespace Platform.Data.Triplets

{

/// <summary>

/// <para>

/// Represents the link converter.
/// </para>

/// <para></para>

/// </summary>

public static class LinkConverter

/// <summary>
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<para>

Creates the list using the specified links.
</para>

<para></para>

</summary>

<param name="links">
<para>The links.</para>
<para></para>

</param>

<returns>

<para>The element.</para>
<para></para>

</returns>

public static Link FromList(List<Link> links)

{

}
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var i = links.Count - 1;
var element = links[i];
while (--i >= 0)

{

}

return element;

element = links[i] & element;

<summary>

<para>

Creates the list using the specified links.
</para>

<para></para>

</summary>

<param name="links">
<para>The links.</para>
<para></para>

</param>

<returns>

<para>The element.</para>
<para></para>

</returns>

public static Link FromList(Link[] links)

{

}

/17
/17
/17
/17
/17
/17
/17
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/17
/17
/17
/17
/17
/17

var i = links.Length - 1;
var element = links([i];
while (--i >= 0)

{

}

return element;

element = links[i] & element;

<summary>

<para>

Returns the list using the specified link.
</para>

<para></para>
</summary>

<param name="link">
<para>The link.</para>
<para></para>

</param>

<returns>

<para>The list.</para>
<para></para>
</returns>

public static List<Link> ToList(Link link)

{

/17
/17
/17
/17
/17
/17
/17

var list = new List<Link>();

SequenceWalker.WalkRight (1ink, x => x.Source, x => x.Target, x => x.Linker !=
< Net.And, list.Add);

return list;

<summary>

<para>

Creates the number using the specified number.
</para>

<para></para>

</summary>

<param name='"number">
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<para>The number.</para>
<para></para>

</param>

<returns>

<para>The link</para>
<para></para>

</returns>

public static Link FromNumber (long number) => NumberHelpers.FromNumber (number) ;

/17
/17
/17
/17
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/17
/17
/17
/17
/17
/17
/17

<summary>

<para>

Returns the number using the specified number.
</para>

<para></para>

</summary>

<param name='"number">
<para>The number.</para>
<para></para>

</param>

<returns>

<para>The long</para>
<para></para>

</returns>

public static long ToNumber(Link number) => NumberHelpers.ToNumber (number) ;

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

<summary>

<para>

Creates the char using the specified c.
</para>

<para></para>
</summary>

<param name="c'">
<para>The .</para>
<para></para>
</param>

<returns>

<para>The link</para>
<para></para>
</returns>

public static Link FromChar(char c¢) => CharacterHelpers.FromChar(c);

/17
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/17

<summary>

<para>

Returns the char using the specified char link.
</para>

<para></para>

</summary>

<param name="charLink">
<para>The char link.</para>
<para></para>

</param>

<returns>

<para>The char</para>
<para></para>

</returns>

public static char ToChar(Link charLink) => CharacterHelpers.ToChar (charLink);

/17
/17
/17
/17
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/17

<summary>

<para>

Creates the chars using the specified chars.
</para>

<para></para>
</summary>

<param name='"chars">
<para>The chars.</para>
<para></para>

</param>

<returns>

<para>The link</para>
<para></para>
</returns>

public static Link FromChars(char[] chars) => FromObjectsToSequence(chars, FromChar);

/17
/17
/17
/17
/17

<summary>

<para>

Creates the chars using the specified chars.
</para>

<para></para>



/// </summary>

/// <param name="chars">

/// <para>The chars.</para>

/// <para></para>

/// </param>

/// <param name="takeFrom">

/// <para>The take from.</para>

/// <para></para>

/// </param>

/// <param name="takeUntil">

/// <para>The take until.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link</para>

/// <para></para>

/// </returns>

public static Link FromChars(char[] chars, int takeFrom, int takeUntil) =>
< FromObjectsToSequence(chars, takeFrom, takeUntil, FromChar);

/// <summary>

/// <para>

/// Creates the numbers using the specified numbers.
/// </para>

/// <para></para>

/// </summary>

/// <param name="numbers">

/// <para>The numbers.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link</para>

/// <para></para>

/// </returns>

public static Link FromNumbers(long[] numbers) => FromObjectsToSequence (numbers,
< FromNumber) ;

/// <summary>

/// <para>

/// Creates the numbers using the specified numbers.
/// </para>

/// <para></para>

/// </summary>

/// <param name="numbers">

/// <para>The numbers.</para>

/// <para></para>

/// </param>

/// <param name="takeFrom">

/// <para>The take from.</para>

/// <para></para>

/// </param>

/// <param name="takeUntil">

/// <para>The take until.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link</para>

/// <para></para>

/// </returns>

public static Link FromNumbers(long[] numbers, int takeFrom, int takeUntil) =>
< FromObjectsToSequence (numbers, takeFrom, takeUntil, FromNumber) ;

/// <summary>

/// <para>

/// Creates the numbers using the specified numbers.
/// </para>

/// <para></para>

/// </summary>

/// <param name="numbers">
/// <para>The numbers.</para>
/// <para></para>

/// </param>

/// <returns>

/// <para>The link</para>

/// <para></para>

/// </returns>

public static Link FromNumbers(ushort[] numbers) => FromObjectsToSequence (numbers, x =>

< FromNumber (x)) ;



/// <summary>

/// <para>

/// Creates the numbers using the specified numbers.
/// </para>

/// <para></para>

/// </summary>

/// <param name="numbers">

/// <para>The numbers.</para>

/// <para></para>

/// </param>

/// <param name="takeFrom">

/// <para>The take from.</para>

/// <para></para>

/// </param>

/// <param name="takeUntil">

/// <para>The take until.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link</para>

/// <para></para>

/// </returns>

public static Link FromNumbers(ushort[] numbers, int takeFrom, int takeUntil) =>
< FromObjectsToSequence(numbers, takeFrom, takeUntil, x => FromNumber (x));

/// <summary>

/// <para>

/// Creates the numbers using the specified numbers.
/// </para>

/// <para></para>

/// </summary>

/// <param name="numbers">

/// <para>The numbers.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link</para>

/// <para></para>

/// </returns>

public static Link FromNumbers(uint[] numbers) => FromObjectsToSequence(numbers, x =>
s FromNumber (x)) ;

/// <summary>

/// <para>

/// Creates the numbers using the specified numbers.
/// </para>

/// <para></para>

/// </summary>

/// <param name="numbers">

/// <para>The numbers.</para>

/// <para></para>

/// </param>

/// <param name="takeFrom">

/// <para>The take from.</para>

/// <para></para>

/// </param>

/// <param name="takeUntil">

/// <para>The take until.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link</para>

/// <para></para>

/// </returns>

public static Link FromNumbers(uint[] numbers, int takeFrom, int takeUntil) =>
— FromObjectsToSequence (numbers, takeFrom, takeUntil, x => FromNumber (x)) ;

/// <summary>

/// <para>

/// Creates the numbers using the specified numbers.
/// </para>

/// <para></para>

/// </summary>

/// <param name="numbers">

/// <para>The numbers.</para>

/// <para></para>

/// </param>
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<returns>

<para>The link</para>
<para></para>
</returns>

public static Link FromNumbers(byte[] numbers) => FromObjectsToSequence(numbers, x =>

—
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public static Link FromNumbers(bytel[] numbers, int takeFrom, int takeUntil) =>

—

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

FromNumber (x)) ;

<summary>

<para>

Creates the numbers using the specified numbers.
</para>

<para></para>

</summary>

<param name="numbers">
<para>The numbers.</para>
<para></para>

</param>

<param name="takeFrom">
<para>The take from.</para>
<para></para>

</param>

<param name="takeUntil">
<para>The take until.</para>
<para></para>

</param>

<returns>

<para>The link</para>
<para></para>

</returns>

FromObjectsToSequence (numbers, takeFrom, takeUntil, x => FromNumber (x));

<summary>

<para>

Creates the numbers using the specified numbers.
</para>

<para></para>

</summary>

<param name="numbers">
<para>The numbers.</para>
<para></para>

</param>

<returns>

<para>The link</para>
<para></para>

</returns>

public static Link FromNumbers(bool[] numbers) => FromObjectsToSequence(numbers, x =>

—

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

public static Link FromNumbers(bool[] numbers, int takeFrom, int takeUntil) =>

—

/17
/17
/17
/17

FromNumber(x ? 1 : 0));

<summary>

<para>

Creates the numbers using the specified numbers.
</para>

<para></para>

</summary>

<param name='"numbers">
<para>The numbers.</para>
<para></para>

</param>

<param name="takeFrom">
<para>The take from.</para>
<para></para>

</param>

<param name="takeUntil">
<para>The take until.</para>
<para></para>

</param>

<returns>

<para>The link</para>
<para></para>

</returns>

FromObjectsToSequence (numbers, takeFrom, takeUntil, x => FromNumber(x 7 1

<summary>

<para>

Creates the objects to sequence using the specified objects.
</para>

2 0));
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<para></para>

</summary>

<typeparam name="T">
<para>The .</para>
<para></para>
</typeparam>

<param name="objects">
<para>The objects.</para>
<para></para>

</param>

<param name="converter'">
<para>The converter.</para>
<para></para>

</param>

<returns>

<para>The link</para>
<para></para>

</returns>

public static Link FromObjectsToSequence<T>(T[] objects, Func<T, Link> converter) =>

—

/17
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FromObjectsToSequence(objects, 0, objects.Length, converter);

<summary>

<para>

Creates the objects to sequence using the specified objects.
</para>

<para></para>

</summary>

<typeparam name="T">
<para>The .</para>
<para></para>

</typeparam>

<param name="objects">
<para>The objects.</para>
<para></para>

</param>

<param name="takeFrom">
<para>The take from.</para>
<para></para>

</param>

<param name="takeUntil">
<para>The take until.</para>
<para></para>

</param>

<param name="converter'">
<para>The converter.</para>
<para></para>

</param>

<exception cref="ArgumentOutOfRangeException">
<para>Henr3s mpeobpazoBaTh IyCTOH CIHCOK K CBA3AM.</para>
<para></para>

</exception>

<returns>

<para>The link</para>
<para></para>

</returns>

public static Link FromObjectsToSequence<T>(T[] objects, int takeFrom, int takeUntil,

—

{

/17
/17
11/
/17
/17
/17

Func<T, Link> converter)

var length = takeUntil - takeFrom;
if (length <= 0)
{

throw new ArgumentOutOfRangeException(nameof (takeUntil), "Hemb3s mpeobpasoBaTh
< mycTo# cmmcok K cBA3aM.");

X

var copy = new Link[length];

for (int i = takeFrom, j = 0; i < takeUntil; i++, j++)

copy[j]l = converter(objects[il);

return FromList (copy);

<summary>

<para>

Creates the chars using the specified str.
</para>

<para></para>

</summary>
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/// <param name="str">

/// <para>The str.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link</para>

/// <para></para>

/// </returns>

public static Link FromChars(string str)

var copy = new Link[str.Length];
for (var i = 0; i < copy.Length; i++)

copyl[i]l = FromChar(str[il);

return FromList (copy);

¥

/// <summary>

/// <para>

/// Creates the string using the specified str.
/// </para>

/// <para></para>

/// </summary>

/// <param name="str">

/// <para>The str.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The str link.</para>

/// <para></para>

/// </returns>

public static Link FromString(string str)

var copy = new Link[str.Length];
for (var i = 0; i < copy.Length; i++)

copyl[i]l = FromChar(str[il);
var strLink = Link.Create(Net.String, Net.ThatConsistsOf, FromList(copy));
return strlLink;

}

/// <summary>

/// <para>

/// Returns the string using the specified link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <exception cref="ArgumentOutOfRangeException">
/// <para>Specified link is not a string.</para>
/// <para></para>

/// </exception>

/// <returns>

/// <para>The string</para>

/// <para></para>

/// </returns>

public static string ToString(Link link)

{
if (link.IsString())
{
return ToString(ToList(link.Target));
throw new ArgumentOutOfRangeException(nameof(link), "Specified link is not a
< string.");
+
/// <summary>
/// <para>

/// Returns the string using the specified char links.
/// </para>

/// <para></para>

/// </summary>

/// <param name="charLinks">



548 /// <para>The char links.</para>

549 /// <para></para>

550 /// </param>

551 /// <returns>

552 /// <para>The string</para>

553 /// <para></para>

554 /// </returns>

555 public static string ToString(List<Link> charLinks)
556 {

557 var chars = new char[charLinks.Count];

558 for (var i = 0; i < charLinks.Count; i++)
559 {

560 chars[i] = ToChar(charLinks[i]);

561 }

562 return new string(chars);

563 }

564 }

565 }

1.7 ./csharp/Platform.Data.Triplets/LinkExtensions.cs
using System;

using System.Collections.Generic;

using System.Text;

using Platform.Data.Sequences;

using Platform.Data.Triplets.Sequences;

#pragma warning disable CS1591 // Missing XML comment for publicly visible type or member

© 00 9 O U A W@ N

namespace Platform.Data.Triplets

=
o

/// <summary>

/// <para>

/// Represents the link extensions.
/// </para>

/// <para></para>

/// </summary>

public static class LinkExtensions

{

e e i e
0 N ot A W

/// <summary>

/// <para>

/// Sets the name using the specified link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <param name="name">

/// <para>The name.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link.</para>

/// <para></para>

/// </returns>

public static Link SetName(this Link link, string name)
{

W W W W W W W W W N NNNNDNNNDNN =
00 N O Uk W N = O © 00 N O O Bk W N = O ©

Link.Create(link, Net.Has, Link.Create(Net.Name, Net.ThatIsRepresentedBy,
<+ LinkConverter.FromString(name)));
10 return link; // Chaining

41 }

42 private static readonly HashSet<Link> _linksWithNamesGatheringProcess = new
<+ HashSet<Link>();

w
=]

43

14 /// <summary>

45 /// <para>

16 /// Determines whether try get name.
a7 /// </para>

48 /// <para></para>

19 /// </summary>

50 /// <param name="1link">

51 /// <para>The link.</para>
52 /// <para></para>

53 /// </param>

54 /// <param name="str">

55 /// <para>The str.</para>
56 /// <para></para>
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</param>

<returns>

<para>The bool</para>
<para></para>
</returns>

public static bool TryGetName(this Link link, out string str)

{

/17
/17
/17
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/17
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/17
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// 3amuTa OT 3aIuKINBaHUS
if (!_linksWithNamesGatheringProcess.Add(1ink))

{
str o= "..."
return true;
}
try
{
if (1ink != null)
{
if (link.Linker == Net.And)
{
str = SequenceHelpers.FormatSequence(link);
return true;
}
else if (link.IsGroup())
{
str = LinkConverter.ToString(LinkConverter.ToList(link.Target));
return true;
}
else if (link.IsChar())
{
str = LinkConverter.ToChar(link).ToString();
return true;
}
else if (1link.TryGetSpecificName(out str))
{
return true;
}
if (link.Source == link || link.Linker == link || link.Target == link)
{
return false;
if (link.Source.TryGetName(out string sourceName) &&
<, link.Linker.TryGetName(out string linkerName) &&
— link.Target.TryGetName(out string targetName))
{
var sb = new StringBuilder();
sb.Append (sourceName) . Append (' ') .Append(linkerName) .Append ('
< ') .Append(targetName) ;
str = sb.ToString();
return true;
}
}
str = null;
return false;
}
finally
{
_linksWithNamesGatheringProcess.Remove (1ink) ;
}
<summary>
<para>
Determines whether try get specific name.
</para>
<para></para>
</summary>

<param name="link">
<para>The link.</para>
<para></para>

</param>

<param name="name">
<para>The name.</para>
<para></para>

</param>

<returns>

<para>The bool</para>
<para></para>
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/17

</returns>

public static bool TryGetSpecificName(this Link link, out string name)

{

}

string namelocal = null;
if (Net.Name.ReferersBySourceCount < link.ReferersBySourceCount)
{
Net.Name.WalkThroughReferersAsSource(referer =>
{
if (referer.Linker == Net.ThatIsRepresentedBy)
{
if (Link.Exists(link, Net.Has, referer))
{
nameLocal = LinkConverter.ToString(referer.Target);
return false; // OcTaHaBiumBaeM IpPOXOZ,
b
X
return true;

3
}

else

{

link.WalkThroughReferersAsSource(referer =>

{

if (referer.Linker == Net.Has)

{

var namelLink = referer.Target;
if (nameLink.Source == Net.Name && nameLink.Linker ==
— Net.ThatIsRepresentedBy)
{
nameLocal = LinkConverter.ToString(nameLink.Target)
return false; // OcTaHaBiuBaeM IPOXOZ,
X
b
return true;
s
}

name = namelocal;
return namelocal != null;

// TlpoBepka Ha NpPEHANIEXHOCTH KIACCY

/17
/17
/17
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/17
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/17

<summary>

<para>

Determines whether is.
</para>

<para></para>
</summary>

<param name="link">
<para>The link.</para>
<para></para>

</param>

<param name="Qclass">
<para>The class.</para>
<para></para>

</param>

<returns>

<para>The bool</para>
<para></para>
</returns>

public static bool Is(this Link link, Link Qclass)

{

¥

// Hecxonbko He IpaBUIbHOE OIpeeleHWe, TakK BHUZET, YTO nobas CyMMa BXOIdmas B OUANA30H

—

// HyxHO W3MEeHWTbH OIpeIeNeHHe Hapa, umeanbHo: char consists of sum of [8, 64].

if (link.Linker == Net.IsA)

if (link.Target == Qclass)

{
return true;
}
else
{
return link.Target.Is(@class);
}

3

return false;

3HayeHu# char 6ymeT CHMBOJOM.



/// <summary>

/// <para>

/// Determines whether is char.
/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The bool</para>

/// <para></para>

/// </returns>

public static bool IsChar(this Link link) => CharacterHelpers.IsChar(link);

/// <summary>

/// <para>

/// Determines whether is group.

/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The bool</para>

/// <para></para>

/// </returns>

public static bool IsGroup(this Link link) => link != null && link.Source == Net.Group
— && link.Linker == Net.ThatConsistsOf;

/// <summary>

/// <para>

/// Determines whether is sum.
/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>
/// <para></para>

/// </param>

/// <returns>

/// <para>The bool</para>

/// <para></para>

/// </returns>

public static bool IsSum(this Link 1link) => link != null && link.Source == Net.Sum &&
— link.Linker == Net.Of;

/// <summary>

/// <para>

/// Determines whether is string.

/// </para>

/// <para></para>

/// </summary>

/// <param name="1link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The bool</para>

/// <para></para>

/// </returns>

public static bool IsString(this Link link) => link != null && link.Source == Net.String
— && link.Linker == Net.ThatConsistsOf;

/// <summary>

/// <para>

/// Determines whether is name.
/// </para>

/// <para></para>

/// </summary>

/// <param name="link">
/// <para>The link.</para>
/// <para></para>

/// </param>

/// <returns>
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/// <para>The bool</para>
/// <para></para>
/// </returns>

public static bool IsName(this Link link) => link != null && link.Source == Net.Name &&

— link.Linker == Net.Of;

/// <summary>
/// <para>
/// Gets the array of rererers by source using the specified link.
/// </para>
/// <para></para>
/// </summary>
/// <param name="link">
/// <para>The link.</para>
/// <para></para>
/// </param>
/// <returns>
/// <para>The link array</para>
/// <para></para>
/// </returns>
public static Link[] GetArrayOfRererersBySource(this Link link)
{
if (1ink == null)

{
) return new Link[0];
else
{
var array = new Link[link.ReferersBySourceCount];
var index = 0;
link.WalkThroughReferersAsSource(referer => array[index++] =
return array;
b
b
/// <summary>
/// <para>

/// Gets the array of rererers by linker using the specified link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="1link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link array</para>

/// <para></para>

/// </returns>

public static Link[] GetArrayOfRererersByLinker(this Link link)
{

if (link == null)

{
return new Link[0];
}
else
{
var array = new Link[link.ReferersByLinkerCount];
var index = 0;
link.WalkThroughReferersAsLinker (referer => array[index++] =
return array,
3
t
/// <summary>
/// <para>

/// Gets the array of rererers by target using the specified link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The link array</para>
/// <para></para>

/// </returns>

referer) ;

referer) ;
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}

#pragma warning disable CS1591 // Missing XML comment for publicly visible type or member

public static Link[] GetArrayOfRererersByTarget(this Link 1link)

{
if (link == null)

{
return new Link[0];
}
else
{
var array = new Link[link.ReferersByTargetCount];
var index = 0;
link.WalkThroughReferersAsTarget (referer => array[index++] = referer);
return array;
}
}
/// <summary>
/// <para>

/// Walks the through sequence using the specified link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="1link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <param name="action">

/// <para>The action.</para>

/// <para></para>

/// </param>

public static void WalkThroughSequence(this Link link, Action<Link> action) =>

-, SequenceWalker.WalkRight(link, x => x.Source, x => x.Target, x => x.Linker !=

— Net.And, action);

./csharp/Platform.Data.Triplets/Net.cs
using Platform.Threading;

namespace Platform.Data.Triplets

{

/// <summary>

/// <para>

/// The net mapping enum.

/// </para>

/// <para></para>

/// </summary>

public enum NetMapping : long

{

/// <summary>

/// <para>

/// The link net mapping.
/// </para>

/// <para></para>

/// </summary>

Link,

/// <summary>

/// <para>

/// The thing net mapping.
/// </para>

/// <para></para>

/// </summary>

Thing,

/// <summary>

/// <para>

/// The is net mapping.
/// </para>

/// <para></para>

/// </summary>

IsA,

/// <summary>

/// <para>

/// The is not net mapping.
/// </para>

/// <para></para>

/// </summary>

IsNotA,
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71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
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/// <summary>

/// <para>

/// The of net mapping.
/// </para>

/// <para></para>

/// </summary>

of,

/// <summary>

/// <para>

/// The and net mapping.
/// </para>

/// <para></para>

/// </summary>

And,

/// <summary>

/// <para>

/// The that consists of net mapping.
/// </para>

/// <para></para>

/// </summary>
ThatConsistsOf,

/// <summary>

/// <para>

/// The has net mapping.
/// </para>

/// <para></para>

/// </summary>

Has,

/// <summary>

/// <para>

/// The contains net mapping.
/// </para>

/// <para></para>

/// </summary>

Contains,

/// <summary>

/// <para>

/// The contained by net mapping.
/// </para>

/// <para></para>

/// </summary>
ContainedBy,

/// <summary>

/// <para>

/// The one net mapping.
/// </para>

/// <para></para>

/// </summary>

One,

/// <summary>

/// <para>

/// The zero net mapping.
/// </para>

/// <para></para>

/// </summary>

Zero,

/// <summary>

/// <para>

/// The sum net mapping.
/// </para>

/// <para></para>

/// </summary>

Sum,

/// <summary>

/// <para>

/// The character net mapping.
/// </para>

/// <para></para>

/// </summary>
Character,

/// <summary>

/// <para>

/// The string net mapping.
/// </para>

/// <para></para>

/// </summary>

String,



123 /// <summary>

124 /// <para>

125 /// The name net mapping.
126 /// </para>

127 /// <para></para>

128 /// </summary>

129 Name,

130

131 /// <summary>

132 /// <para>

133 /// The set net mapping.
134 /// </para>

135 /// <para></para>

136 /// </summary>

137 Set,

138 /// <summary>

139 /// <para>

140 /// The group net mapping.
141 /// </para>

142 /// <para></para>

143 /// </summary>

144 Group,

145

146 /// <summary>

147 /// <para>

148 /// The parsed from net mapping.
149 /// </para>

150 /// <para></para>

151 /// </summary>

152 ParsedFrom,

153 /// <summary>

154 /// <para>

155 /// The that is net mapping.
156 /// </para>

157 /// <para></para>

158 /// </summary>

159 Thatls,

160 /// <summary>

161 /// <para>

162 /// The that is before net mapping.
163 /// </para>

164 /// <para></para>

165 /// </summary>

166 ThatIsBefore,

167 /// <summary>

168 /// <para>

169 /// The that is between net mapping.
170 /// </para>

171 /// <para></para>

172 /// </summary>

173 ThatIsBetween,

174 /// <summary>

175 /// <para>

176 /// The that is after net mapping.
177 /// </para>

178 /// <para></para>

179 /// </summary>

180 ThatIsAfter,

181 /// <summary>

182 /// <para>

183 /// The that is represented by net mapping.
184 /// </para>

185 /// <para></para>

186 /// </summary>

187 ThatIsRepresentedBy,

188 /// <summary>

189 /// <para>

190 /// The that has net mapping.
191 /// </para>

192 /// <para></para>

193 /// </summary>

194 ThatHas,

195

196 /// <summary>

197 /// <para>

198 /// The text net mapping.
199 /// </para>

200 /// <para></para>

201 /// </summary>
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203
204
205
206
207
208
209
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211
212
213
214
215
216
217
218
219
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222
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224
225
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228
229
230
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232
233
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235
236
237

239
240
241
242
243
244
245
246
247
248
249
250
251
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253
254
255
256
257
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265

271
272

278
279

Text,

/// <summary>

/// <para>

/// The path net mapping.
/// </para>

/// <para></para>

/// </summary>

Path,

/// <summary>

/// <para>

/// The content net mapping.
/// </para>

/// <para></para>

/// </summary>

Content,

/// <summary>

/// <para>

/// The empty content net mapping.

/// </para>

/// <para></para>

/// </summary>
EmptyContent,

/// <summary>

/// <para>

/// The empty net mapping.
/// </para>

/// <para></para>

/// </summary>

Empty,

/// <summary>

/// <para>

/// The alphabet net mapping.
/// </para>

/// <para></para>

/// </summary>

Alphabet,

/// <summary>

/// <para>

/// The letter net mapping.
/// </para>

/// <para></para>

/// </summary>

Letter,

/// <summary>

/// <para>

/// The case net mapping.
/// </para>

/// <para></para>

/// </summary>

Case,

/// <summary>

/// <para>

/// The upper net mapping.
/// </para>

/// <para></para>

/// </summary>

Upper,

/// <summary>

/// <para>

/// The upper case net mapping.
/// </para>

/// <para></para>

/// </summary>

UpperCase,

/// <summary>

/// <para>

/// The lower net mapping.
/// </para>

/// <para></para>

/// </summary>

Lower,

/// <summary>

/// <para>

/// The lower case net mapping.
/// </para>

/// <para></para>

/// </summary>

LowerCase,



280
281
282
283
284
285

287

295

/// <summary>
/// <para>
/// The code net mapping.
/// </para>
/// <para></para>
/// </summary>
Code
+

/// <summary>
/// <para>
/// Represents the net.
/// </para>
/// <para></para>
/// </summary>
public static class Net
{
/// <summary>
/// <para>
/// Gets or sets the link value.
/// </para>
/// <para></para>
/// </summary>
public static Link Link { get; private set; }
/// <summary>
/// <para>
/// Gets or sets the thing value.
/// </para>
/// <para></para>
/// </summary>
public static Link Thing { get; private set; }
/// <summary>
/// <para>
/// Gets or sets the is a value.
/// </para>
/// <para></para>
/// </summary>
public static Link IsA { get; private set; }
/// <summary>
/// <para>
/// Gets or sets the is not a value.
/// </para>
/// <para></para>
/// </summary>
public static Link IsNotA { get; private set; }

/// <summary>

/// <para>

/// Gets or sets the of value.

/// </para>

/// <para></para>

/// </summary>

public static Link Of { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the and value.

/// </para>

/// <para></para>

/// </summary>

public static Link And { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the that consists of value.
/// </para>

/// <para></para>

/// </summary>

public static Link ThatConsistsOf { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the has value.

/// </para>

/// <para></para>

/// </summary>

public static Link Has { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the contains value.

/// </para>



358 /// <para></para>

359 /// </summary>

360 public static Link Contains { get; private set; }
361 /// <summary>

362 /// <para>

363 /// Gets or sets the contained by value.

364 /// </para>

365 /// <para></para>

366 /// </summary>

367 public static Link ContainedBy { get; private set; }
368

369 /// <summary>

370 /// <para>

371 /// Gets or sets the one value.

372 /// </para>

373 /// <para></para>

374 /// </summary>

375 public static Link One { get; private set; }
376 /// <summary>

377 /// <para>

378 /// Gets or sets the zero value.

379 /// </para>

380 /// <para></para>

381 /// </summary>

382 public static Link Zero { get; private set; }
383

384 /// <summary>

385 /// <para>

386 /// Gets or sets the sum value.

387 /// </para>

388 /// <para></para>

389 /// </summary>

390 public static Link Sum { get; private set; }
301 /// <summary>

392 /// <para>

393 /// Gets or sets the character value.

394 /// </para>

395 /// <para></para>

396 /// </summary>

397 public static Link Character { get; private set; }
308 /// <summary>

399 /// <para>

400 /// Gets or sets the string value.

401 /// </para>

402 /// <para></para>

403 /// </summary>

404 public static Link String { get; private set; }
405 /// <summary>

406 /// <para>

107 /// Gets or sets the name value.

408 /// </para>

409 /// <para></para>

410 /// </summary>

411 public static Link Name { get; private set; }
412

413 /// <summary>

14 /// <para>

415 /// Gets or sets the set value.

416 /// </para>

417 /// <para></para>

418 /// </summary>

419 public static Link Set { get; private set; }
420 /// <summary>

421 /// <para>

422 /// Gets or sets the group value.

423 /// </para>

424 /// <para></para>

425 /// </summary>

126 public static Link Group { get; private set; }
427

428 /// <summary>

129 /// <para>

430 /// Gets or sets the parsed from value.

431 /// </para>

432 /// <para></para>

433 /// </summary>

434 public static Link ParsedFrom { get; private set; }

435 /// <summary>
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/// <para>

/// Gets or sets the that is value.

/// </para>

/// <para></para>

/// </summary>

public static Link ThatIs { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the that is before value.

/// </para>

/// <para></para>

/// </summary>

public static Link ThatIsBefore { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the that is between value.

/// </para>

/// <para></para>

/// </summary>

public static Link ThatIsBetween { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the that is after value.

/// </para>

/// <para></para>

/// </summary>

public static Link ThatIsAfter { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the that is represented by value.
/// </para>

/// <para></para>

/// </summary>

public static Link ThatIsRepresentedBy { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the that has value.

/// </para>

/// <para></para>

/// </summary>

public static Link ThatHas { get; private set; }

/// <summary>

/// <para>

/// Gets or sets the text value.

/// </para>

/// <para></para>

/// </summary>

public static Link Text { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the path value.

/// </para>

/// <para></para>

/// </summary>

public static Link Path { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the content value.

/// </para>

/// <para></para>

/// </summary>

public static Link Content { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the empty content value.

/// </para>

/// <para></para>

/// </summary>

public static Link EmptyContent { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the empty value.

/// </para>

/// <para></para>

/// </summary>

public static Link Empty { get; private set; }
/// <summary>
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/// <para>

/// Gets or sets the alphabet value.

/// </para>

/// <para></para>

/// </summary>

public static Link Alphabet { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the letter value.

/// </para>

/// <para></para>

/// </summary>

public static Link Letter { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the case value.

/// </para>

/// <para></para>

/// </summary>

public static Link Case { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the upper value.

/// </para>

/// <para></para>

/// </summary>

public static Link Upper { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the upper case value.

/// </para>

/// <para></para>

/// </summary>

public static Link UpperCase { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the lower value.

/// </para>

/// <para></para>

/// </summary>

public static Link Lower { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the lower case value.

/// </para>

/// <para></para>

/// </summary>

public static Link LowerCase { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the code value.

/// </para>

/// <para></para>

/// </summary>

public static Link Code { get; private set; }

/// <summary>

/// <para>

/// Initializes a new <see cref="Net"/> instance.
/// </para>

/// <para></para>

/// </summary>

static Net() => Create();

/// <summary>

/// <para>

/// Creates the thing.
/// </para>

/// <para></para>

/// </summary>

/// <returns>

/// <para>The link</para>
/// <para></para>

/// </returns>

public static Link CreateThing() => Link.Create(Link.Itself, IsA, Thing);

/// <summary>
/// <para>
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/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

Creates the mapped thing using the specified mapping.
</para>

<para></para>

</summary>

<param name="mapping">
<para>The mapping.</para>
<para></para>

</param>

<returns>

<para>The link</para>
<para></para>

</returns>

public static Link CreateMappedThing(object mapping) => Link.CreateMapped(Link.Itself,

—

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

IsA, Thing, mapping);

<summary>

<para>

Creates the link.
</para>

<para></para>
</summary>

<returns>

<para>The link</para>
<para></para>
</returns>

public static Link CreateLink() => Link.Create(Link.Itself, IsA, Link);

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

<summary>

<para>

Creates the mapped link using the specified mapping.
</para>

<para></para>

</summary>

<param name='"mapping">
<para>The mapping.</para>
<para></para>

</param>

<returns>

<para>The link</para>
<para></para>

</returns>

public static Link CreateMappedLink(object mapping) => Link.CreateMapped(Link.Itself,

—

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

IsA, Link, mapping);

<summary>

<para>

Creates the set.
</para>

<para></para>
</summary>

<returns>

<para>The link</para>
<para></para>
</returns>

public static Link CreateSet() => Link.Create(Link.Itself, IsA, Set);
private static void Create()

#region Core

IsA = Link.GetMappedOrDefault (NetMapping.IsA);
IsNotA = Link.GetMappedOrDefault (NetMapping.IsNotA);
Link = Link.GetMappedOrDefault(NetMapping.Link) ;
Thing = Link.GetMappedOrDefault (NetMapping.Thing) ;

%f (IsA == null || IsNotA == null || Link == null || Thing == null)
// HavBHas wmunuanusanus (He dBISeTCHS KOPPEKTHHM OOBICHEHHEM) .
IsA = Link.CreateMapped(Link.Itself, Link.Itself, Link.Itself, NetMapping.IsA);
< // Crout mepegmenars B "[x] is a member|instancelelement of the class [y]"
IsNotA = Link.CreateMapped(Link.Itself, Link.Itself, IsA, NetMapping.IsNotA);
Link = Link.CreateMapped(Link.Itself, IsA, Link.Itself, NetMapping.Link);
Thing = Link.CreateMapped(Link.Itself, IsNotA, Link, NetMapping.Thing);

IsA = Link.Update(IsA, IsA, IsA, Link); // UckiodeHue, NO3BOIALNUE 3aBEpPLUTH
< CHCTEeMy

}

#endregion
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}

/17
/17
/17
/17
/17
/17

0f = CreateMappedLink(NetMapping.Of);

And = CreateMappedLink(NetMapping.And);

ThatConsists0f = CreateMappedLink(NetMapping.ThatConsists0f);
Has = CreateMappedLink(NetMapping.Has);

Contains = CreateMappedLink(NetMapping.Contains);

ContainedBy = CreateMappedLink(NetMapping.ContainedBy) ;

One = CreateMappedThing(NetMapping.One) ;
Zero = CreateMappedThing(NetMapping.Zero) ;

Sum = CreateMappedThing(NetMapping.Sum) ;

Character = CreateMappedThing(NetMapping.Character) ;

String = CreateMappedThing(NetMapping.String);

Name = Link.CreateMapped(Link.Itself, IsA, String, NetMapping.Name) ;

Set = CreateMappedThing(NetMapping.Set);
Group = CreateMappedThing(NetMapping.Group) ;

ParsedFrom = CreateMappedLink(NetMapping.ParsedFrom) ;

ThatIs = CreateMappedLink(NetMapping.ThatIs);

ThatIsBefore = CreateMappedLink(NetMapping.ThatIsBefore);

ThatIsAfter = CreateMappedLink(NetMapping.ThatIsAfter);

ThatIsBetween = CreateMappedLink(NetMapping.ThatIsBetween) ;
ThatIsRepresentedBy = CreateMappedLink(NetMapping.ThatIsRepresentedBy) ;
ThatHas = CreateMappedLink(NetMapping.ThatHas);

Text = CreateMappedThing(NetMapping.Text);

Path = CreateMappedThing(NetMapping.Path);

Content = CreateMappedThing(NetMapping.Content) ;

Empty = CreateMappedThing(NetMapping.Empty) ;

EmptyContent = Link.CreateMapped(Content, ThatIs, Empty, NetMapping.EmptyContent) ;
Alphabet = CreateMappedThing(NetMapping.Alphabet);

Letter = Link.CreateMapped(Link.Itself, IsA, Character, NetMapping.Letter);
Case = CreateMappedThing(NetMapping.Case);

Upper = CreateMappedThing(NetMapping.Upper) ;

UpperCase = Link.CreateMapped(Case, ThatIs, Upper, NetMapping.UpperCase);
Lower = CreateMappedThing(NetMapping.Lower) ;

LowerCase = Link.CreateMapped(Case, ThatIs, Lower, NetMapping.LowerCase);
Code = CreateMappedThing(NetMapping.Code) ;

SetNames () ;

<summary>
<para>
Recreates.
</para>
<para></para>
</summary>

public static void Recreate()

{

}

ThreadHelpers. InvokeWithExtendedMaxStackSize(() => Link.Delete(IsA));
CharacterHelpers.Recreate();
Create();

private static void SetNames()

{

Thing.SetName ("thing") ;
Link.SetName("link");
IsA.SetName("is a");
IsNotA.SetName("is not a");

0f .SetName("of");

And.SetName ("and") ;
ThatConsists0f.SetName("that consists of");
Has.SetName ("has");
Contains.SetName("contains");
ContainedBy.SetName("contained by");

One.SetName("one") ;
Zero.SetName("zero") ;

Character.SetName("character");
Sum.SetName ("sum") ;
String.SetName("string");

Name .SetName ("name") ;

Set.SetName("set");



745 Group.SetName ("group") ;
746

747 ParsedFrom.SetName ("parsed from") ;

748 ThatIs.SetName("that is");

749 ThatIsBefore.SetName("that is before");
750 ThatIsAfter.SetName("that is after");
751 ThatIsBetween.SetName("that is between");
752 ThatIsRepresentedBy.SetName("that is represented by");
753 ThatHas.SetName("that has");

754

755 Text.SetName ("text") ;

756 Path.SetName ("path") ;

757 Content.SetName("content") ;

758 Empty.SetName ("empty") ;

759 EmptyContent.SetName ("empty content");
760 Alphabet.SetName ("alphabet") ;

761 Letter.SetName("letter");

762 Case.SetName("case");

763 Upper . SetName ("upper") ;

764 Lower.SetName ("lower") ;

765 Code.SetName('"code");

766 }

767 }

768

1.9 ./csharp/Platform.Data.Triplets/NumberHelpers.cs
using System;

using System.Collections.Generic;

using System.Globalization;

using Platform.Numbers;

#pragma warning disable CS1591 // Missing XML comment for publicly visible type or member

namespace Platform.Data.Triplets

{

© 0 N0 O AW N

/// <summary>

/// <para>

/// Represents the number helpers.
/// </para>

/// <para></para>

/// </summary>

public static class NumberHelpers

{

e e e e =
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/// <summary>

/// <para>

/// Gets or sets the numbers to links value.

/// </para>

/// <para></para>

/// </summary>

public static Link[] NumbersTolLinks { get; private set; }
/// <summary>

/// <para>

/// Gets or sets the links to numbers value.

/// </para>

/// <para></para>

/// </summary>

public static Dictionary<Link, long> LinksToNumbers { get; private set; }
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/// <summary>

/// <para>

/// Initializes a new <see cref="NumberHelpers"/> instance.
/// </para>

/// <para></para>

/// </summary>

static NumberHelpers() => Create();

private static void Create()

{

R R W W W w W w W
N O O © 0 N O Uk W

NumbersToLinks = new Link[64];

LinksToNumbers = new Dictionary<Link, long>();
NumbersToLinks[0] = Net.One;
LinksToNumbers[Net.One] = 1;

NS
[SL SV ]

IS
[
W

I
3

/// <summary>

/// <para>

/// Recreates.
/// </para>

/// <para></para>
/// </summary>
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7
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107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

public s
private
{
var
if (
{

}

tatic void Recreate() => Create();
static Link FromPower0f2(long power(0f2)

result = NumbersToLinks [power(0f2];
result == null)

var previousPower0f2Link = NumbersToLinks[power0f2 - 1];
if (previousPowerOf2Link == null)

previousPowerOf2Link = NumbersToLinks[O];
for (var i = 1; i < power0f2; i++)
{
if (NumbersToLinks[i] == null)
{
var numberLink = Link.Create(Net.Sum, Net.0f, previousPower0f2Link &
< previousPower(0f2Link);
var num = (long)System.Math.Pow(2, i);
NumbersToLinks[i] = numberLink;
LinksToNumbers [numberLink] = num;
numberLink. SetName (num. ToString(CultureInfo.InvariantCulture)) ;
}

previousPower0f2Link = NumbersToLinks[i];

}

result = Link.Create(Net.Sum, Net.0f, previousPowerOf2Link &
< previousPower0f2Link) ;

var number = (long)System.Math.Pow(2, power0f2);
NumbersToLinks [power0f2] = result;

LinksToNumbers[result] = number;

result.SetName (number.ToString(CultureInfo.InvariantCulture));

return result;

}

/// <summary>

/// <par

a>

/// Creates the number using the specified number.
/// </para>

/// <par

a></para>

/// </summary>

/// <par
/// <par
/// <par

am name='number">
a>The number.</para>
a></para>

/// </param>

/// <exc
/// <par
/// <par
/// </ex
/// <ret
/// <par
/// <par
/// </re
Eublic s

if (
{

}
if (
{

}

var
if (
{

}

else

{
}

eption cref="NotSupportedException">

a>Negative numbers are not supported yet.</para>
a></para>

ception>

urns>

a>The sum.</para>

a></para>

turns>

tatic Link FromNumber(long number)

number == 0)
return Net.Zero;
number == 1)
return Net.One;

links = new Link[Bit.Count (number)];
number >= 0)

for (long key = 1, power0f2 = 0, i = 0; key <= number; key *= 2, power(0f2++)
{

if ((number & key) == key)

{

links[i] = FromPowerOf2(power(0£2) ;
it++;

}

throw new NotSupportedException("Negative numbers are not supported yet.");
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181

184
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}

1.10
using System;
using System.Collections.Generic;

1
2
3
4
5
6
7
8
9

10
11
12
13
14

var sum = Link.Create(Net.Sum, Net.O0f, LinkConverter.FromList(links));
return sum;

}

/// <summary>

/// <para>

/// Returns the number using the specified link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="1link">

/// <para>The link.</para>

/// <para></para>

/// </param>

/// <exception cref="ArgumentOutOfRangeException">
/// <para>Specified link is not a number.</para>
/// <para></para>

/// </exception>

/// <returns>

/// <para>The long</para>

/// <para></para>

/// </returns>

public static long ToNumber(Link link)

{

if (link == Net.Zero)

{
return O;
}
if (link == Net.One)
{
return 1;
}
if (link.IsSum())
{
var numberParts = LinkConverter.ToList(link.Target);
long number = 0;
for (var i = 0; i < numberParts.Count; i++)
{
GoDownAndTakeIt (numberParts[i], out long numberPart);
number += numberPart;
}
return number;
}

throw new ArgumentOutOfRangeException(nameof(link), "Specified link is not a
< number.");
b
Erivate static void GoDownAndTakelIt(Link link, out long number)
%f (1LinksToNumbers.TryGetValue(link, out number))
var previousNumberLink = link.Target.Source;
GoDownAndTakeIt (previousNumberLink, out number);
var previousNumberIndex = (int)System.Math.Log(number, 2);
var newNumberIndex = previousNumberIndex + 1;
var newNumberLink = Link.Create(Net.Sum, Net.0f, previousNumberLink &
< previousNumberLink) ;
number += number;
NumbersToLinks [newNumberIndex] = newNumberLink;
LinksToNumbers [newNumberLink] = number;

./csharp/Platform.Data. Triplets/Sequences/CompressionExperiments.cs

namespace Platform.Data.Triplets.Sequences

{

/// <summary>

/// <para>

/// Represents the compression experiments.
/// </para>

/// <para></para>

/// </summary>

internal static class CompressionExperiments

{

/// <summary>
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/// <para>

/// Rights the join using the specified subject.

/// </para>

/// <para></para>

/// </summary>

/// <param name="subject">

/// <para>The subject.</para>

/// <para></para>

/// </param>

/// <param name="Q@object">

/// <para>The object.</para>

/// <para></para>

/// </param>

Eublic static void RightJoin(ref Link subject, Link @object)
if (subject.Linker == Net.And && subject.ReferersBySourceCount == 0 &&
— subject.ReferersByTargetCount == 0)

var subJoint = Link.Search(subject.Target, Net.And, @object);
if (subJoint != null && subJoint != subject)
{

Link.Update(ref subject, subject.Source, Net.And, subJoint);
return;

}
}
subject = Link.Create(subject, Net.And, @object);
+

//public static Link RightJoinUnsafe(Link subject, Link Q@object)
/74

// if (subject.Linker == Net.And && subject.ReferersBySourceCount == 0
— subject.ReferersByTargetCount == 0)

// {

// Link subJoint = Link.Search(subject.Target, Net.And, Qobject);
// if (subJoint != null && subJoint != subject)

// {

// Link.Update(ref subject, subject.Source, Net.And, subJoint);
// return subject;

// }

// }

// return Link.Create(subject, Net.And, @object);

//}

////public static void LeftJoin(ref Link subject, Link Qobject)

/1774

/177 if (subject.Linker == Net.And && subject.ReferersBySourceCount ==
— subject.ReferersByTargetCount == 0)

111/ {

//// Link subJoint = Link.Search(@object, Net.And, subject.Source);
Y if (subJoint != null && subJoint != subject)

i {

/177 Link.Update(ref subject, subJoint, Net.And, subject.Target
/177 return;

/117 }

111/ }

/117 subject = Link.Create(@object, Net.And, subject);
/1773

/// <summary>

/// <para>

/// Lefts the join using the specified subject.

/// </para>

/// <para></para>

/// </summary>

/// <param name="subject">

/// <para>The subject.</para>

/// <para></para>

/// </param>

/// <param name="Qobject">

/// <para>The object.</para>

/// <para></para>

/// </param>

public static void LeftJoin(ref Link subject, Link @object)

{
if (subject.Linker == Net.And && subject.ReferersBySourceCount == 0 &&
— subject.ReferersByTargetCount == 0)

var subJoint = Link.Search(@object, Net.And, subject.Source);

&&

0 &&

)
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121
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124
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if (subJoint !
{

Link.Updat
//var prev
//if (prev
/74

// Link
/7%
return;

}
}

subject = Link.Cre

= null && subJoint != subject)

e(ref subject, subJoint, Net.And, subject.Target);
= Link.Search(@object, Net.And, subject);
= null)

.Update(ref prev, subJoint, Net.And, subject.Target);

ate(@object, Net.And, subject);

// CHagana cxaTue HameBO, a 3aTeM Hampaso (Tax >dpdpexTuBHEE)
// He npuaTHHE MOMeHT, uYTOo obe CBA3M, U IepBad M BTOpas MOTYT OHTb U3MEHEHH B DPe3yIbTaTe

o

aJIropuTMa.

//public static Link CombinedJoin(ref Link first, ref Link second)

//4

Link atomicConne
if (atomicConnec

{
}

else

{

return atomi

if (second.L

{
Link sub
if (subJ
second.TotalRefere

{
//if
/74
//
//%
if (
{

ycinoBue mo TpeboBa

HYXHO OIpeleNATdb I
06xXonHOR - HYXHO I

(9T0 m TexHWYECKH
"ycrnokauBaeTca" Ha

KOJIUYIECTBO KOMOUHA

subJoint.TotalRefe

}

else

{

ction = Link.Search(first, Net.And, second);
tion !'= null)

cConnection;

inker == Net.And)

Joint = Link.Search(first, Net.And, second.Source);
oint != null && subJoint != second)// && subJoint.TotalReferers >
rs)
(first.Linker == Net.And)
// TODO:
second.TotalReferers > 0)

// B maHHHE MOMEHT 3TO HHKAaK HE BJKAET, H3-3a TOLO 4TO IHobaBIeHO
HUIIO
// WCHONb30BaHUWS ATOMAPHOIO COEIUHWHENS €CJIX OHO eCThb

// B IesioM Xe NpHOPUTET MeXny OOXONHEM COEIWHEHWEeM K aTOMapHLIM

0 BecCy.

// W ecmu B ceTu obHApyXeHO Cpa3y LBa BapWaHTa IPOXOZA - IPOCTOH u
epebpaceBaTh

// OyTE C MeHBUNM BeCOM Ha HCIONb30BAHUE IyTell C 60oJbuyuM BECOM.
spbexkTuBHEe U HoJjiee OIpaBIAHO

// € TOYRKM 3peHUsS CMHCIA) .

// TomoxuTenpHHY >pheKT Texkymell peanwsanum, YTO OHA OHCTPO
6upaeT KPUTHIECKYKH MaccCy
// 7 mepecTadT BeCTU cebdA He IPeACKa3yeMo

// HempuaTHOCTL yué€Ta Beca B TOM, UTO HyXHO ob6pabaTHBaTh 60JbLIOE
AR .
// Ho BeposTHO 3TO ONPaBLAHO.

//var prev = Link.Search(first, Net.And, second);

//if (prev != null && subJoint != prev) // && prev.TotalReferers <
rers)

/74

// Link.Update(ref prev, subJoint, Net.And, second.Target);

// if (second.TotalReferers == 0)

// {

// Link.Delete(ref second);
// }

// return prev;

//%

//return Link.Create(subJoint, Net.And, second.Target);

Link.Update(ref second, subJoint, Net.And, second.Target);
return second;
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218
219
220
221
222
223
224
225
226
227
228
229
230
231

/17
/17

if (first.Linker == Net.And)

{

Link subJoint = Link.Search(first.Target, Net.And, second);

if (subJoint '= null && subJoint != first)// && subJoint.TotalReferers >

first.TotalReferers)

{

if (first.TotalReferers > 0)

{

//var prev = Link.Search(first, Net.And, second);

//if (prev !'= null &% subJoint != prev) // && prev.TotalReferers <

subJoint.TotalReferers)

¥

else

{

}
}

return Link.

<summary>
<para>

//4

// Link.Update(ref prev, first.Source, Net.And, subJoint);

// if (first.TotalReferers == 0)

// {

;; Link.Delete(ref first);
// return prev;

//%}

//return Link.Create(first.Source, Net.And, subJoint);

Link.Update(ref first, first.Source, Net.And, subJoint);

return first;

Create(first, Net.And, second);

/// The compressions count.

/17
/1/
/1/

</para>
<para></para>
</summary>

public static int CompressionsCount;

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

<summary>
<para>

Combineds the join using the specified first.

</para>
<para></para>
</summary>

<param name="first">
<para>The first.</para>

<para></para>
</param>

<param name="second">
<para>The second.</para>

<para></para>
</param>
<returns>

<para>The direct connection.</para>

<para></para>
</returns>

public static Link CombinedJoin(ref Link first, ref Link second)

{

// TlepecTpoerne paboTaeT XOpOWO TONBKO KOTLA ONHA U3 CBA3el ABNAETCH IApod u

< aKKyMyJISTOPOM

// Korma obe CBA3W - @Iapsl - HYXKHO MCIONb30BATh APYrof alTOpPUTM, HHAYe CXaTHe 6ymeT

— OTCyTCTBOBATh.

OZIJHOBPEMEHHO

//if ((first.Linker == Net.And && second.Linker != Net.And)
// || (second.Linker == Net.And && first.Linker != Net.And))

/74

// Link connection = TryReconstructConnection(first, second);
// if (connection != null)

// {

// CompressionsCount++;

// return connection;

//

//%

//return first & second;
//long totalDoublets = Net.And.ReferersByLinkerCount;

if (first == null
{

|| second == null)
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274

284

297
298
299
300
301

}
var directConnection = Link.Search(first, Net.And, second);
if (directConnection == null)

{
}

Link rightCrossConnection = null;
if (second.Linker == Net.And)
{

directConnection = TryReconstructConnection(first, second);

var assumedRightCrossConnection = Link.Search(first, Net.And, second.Source);
if (assumedRightCrossConnection != null && second != assumedRightCrossConnection)

rightCrossConnection = assumedRightCrossConnection;
else

{

rightCrossConnection = TryReconstructConnection(first, second.Source);

Link leftCrossConnection = null;
if (first.Linker == Net.And)

{
var assumedLeftCrossConnection = Link.Search(first.Target, Net.And, second);
if (assumedLeftCrossConnection != null && first != assumedLeftCrossConnection)
leftCrossConnection = assumedLeftCrossConnection;
}
else
{
leftCrossConnection = TryReconstructConnection(first.Target, second);
}
}

// HaBepHOe HMeeT CMHCI TONBKO B "6e3BHXOOHOH" CHTyalun
//if (directConnection == null && rightCrossConnection == null &&
— leftCrossConnection == null)

/74

// directConnection = TryReconstructConnection(first, second);

// // VMoxeT pmaBaTh 6oJlee arpecCHBHOE CXaTwe, HO TepseTcs CTabuUIbHOCTD

// //if (directConnection == null)

// /74

// // //if (second.Linker == Net.And)

// // /74

// // // Link assumedRightCrossConnection = TryReconstructConnection(first,

s second.Source) ;
// // // if (assumedRightCrossConnection != null && second !=
— assumedRightCrossConnection)

//

// // // rightCrossConnection = assumedRightCrossConnection;
// // // }

// // //}

// // //if (rightCrossConnection == null)

// // //4

// // //if (first.Linker == Net.And)

// // //4

// // // Link assumedLeftCrossConnection =

< TryReconstructConnection(first.Target, second);

// // // if (assumedLeftCrossConnection != null && first !=
s assumedLeftCrossConnection)

// // // {

// // // leftCrossConnection = assumedLeftCrossConnection;
// // // }

// // //}

// // //}

// //}

//}

//Link middleCrossConnection = null;
//if (second.Linker == Net.And && first.Linker == Net.And)

//{
// Link assumedMiddleCrossConnection = Link.Search(first.Target, Net.And,

s second.Source) ;

// if (assumedMiddleCrossConnection != null && first !=

«» assumedMiddleCrossConnection && second '= assumedMiddleCrossConnection)
// {

// middleCrossConnection = assumedMiddleCrossConnection;

// }

//%

//Link rightMiddleCrossConnectinon = null;
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//if (middleCrossConnection != null)

/74
//}
if (directConnection != null
&& (rightCrossConnection == null || directConnection.TotalReferers >=
— rightCrossConnection.TotalReferers)
&& (leftCrossConnection == null || directConnection.TotalReferers >=
<+ leftCrossConnection.TotalReferers))
{
if (rightCrossConnection != null)
var prev = Link.Search(rightCrossConnection, Net.And, second.Target);
if (prev != null && directConnection != prev)
Link.Update(ref prev, first, Net.And, second);
if (rightCrossConnection.TotalReferers == 0)
Link.Delete(ref rightCrossConnection);
}
}
if (leftCrossConnection != null)
{
var prev = Link.Search(first.Source, Net.And, leftCrossConnection);
if (prev != null && directConnection != prev)
Link.Update(ref prev, first, Net.And, second);
if (leftCrossConnection.TotalReferers == 0)
{
Link.Delete(ref leftCrossConnection);
}
}

TryReconstructConnection(first, second);
) return directConnection;
else if (rightCrossConnection != null
&& (directConnection == null || rightCrossConnection.TotalReferers >=
— directConnection.TotalReferers)
&& (leftCrossConnection == null || rightCrossConnection.TotalReferers >=
— leftCrossConnection.TotalReferers))

if (directConnection != null)

{
var prev = Link.Search(first, Net.And, second);
if (prev != null && rightCrossConnection != prev)

Link.Update(ref prev, rightCrossConnection, Net.And, second.Target);
X
}
if (leftCrossConnection != null)

var prev = Link.Search(first.Source, Net.And, leftCrossConnection);
if (prev != null && rightCrossConnection != prev)

Link.Update(ref prev, rightCrossConnection, Net.And, second.Target);

}
//TryReconstructConnection(first, second.Source);
//TryReconstructConnection(rightCrossConnection, second.Target); // yxyzmwaet
— CTabMIBHOCTBL
var resultConnection = rightCrossConnection & second.Target;
//if (second.TotalReferers == 0)
// Link.Delete(ref second);
return resultConnection;
}
else if (leftCrossConnection != null
&% (directConnection == null || leftCrossConnection.TotalReferers >=
«» directConnection.TotalReferers)
&& (rightCrossConnection == null || leftCrossConnection.TotalReferers >=
— rightCrossConnection.TotalReferers))

if (directConnection !'= null)

{
var prev = Link.Search(first, Net.And, second);
if (prev != null && leftCrossConnection != prev)
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}

Link.Update(ref prev, first.Source, Net.And, leftCrossConnection);

}
}
if (rightCrossConnection != null)
var prev = Link.Search(rightCrossConnection, Net.And, second.Target);
if (prev != null && rightCrossConnection != prev)
Link.Update(ref prev, first.Source, Net.And, leftCrossConnection);
}

//TryReconstructConnection(first.Target, second);
//TryReconstructConnection(first.Source, leftCrossConnection); // yxymmaetT
— CTabuIbHOCTDH

var resultConnection = first.Source & leftCrossConnection;

//if (first.TotalReferers == 0)

// Link.Delete(ref first);

return resultConnection;

}
else
{
if (directConnection '= null)
{
return directConnection;
}
if (rightCrossConnection != null)
return rightCrossConnection & second.Target;
}
if (leftCrossConnection '= null)
{
return first.Source & leftCrossConnection;
}
}

// MoxHO QUKCHPOBATL IO OKOHYAHWD KaXIo¥ U3 BETOK, Kakoil 3bpeXT OT He& IPOUCXOLUT
— (Ha CKONBKO yMEHBIAETCH/YBEIMYMBAETCH KOJIMYECTBO CBA3ei)

directConnection = first & second;

//long difference = Net.And.ReferersByLinkerCount - totalDoublets;

//if (difference != 1)

//4

// Console.WriteLine(Net.And.ReferersByLinkerCount - totalDoublets) ;

//}

return directConnection;

private static Link TryReconstructConnection(Link first, Link second)

Link directConnection = null;
if (second.ReferersBySourceCount < first.ReferersBySourceCount)

{
// o_l X_0 ...
/7 x_1 o1
//
/] <-
second.WalkThroughReferersAsSource(couple =>

{
if (couple.Linker == Net.And && couple.ReferersByTargetCount == 1 &&

< couple.ReferersBySourceCount == 0)

var neighbour = couple.FirstRefererByTarget;
if (neighbour.Linker == Net.And && neighbour.Source == first)

if (directConnection == null)

{

}
Link.Update(ref neighbour, directConnection, Net.And, couple.Target);
//Link.Delete(ref couple); // MoxHO 3aMeHUTb yZIaJeHHEM couple

directConnection = first & second;

}
}
if (couple.Linker == Net.And)
{

var neighbour = couple.FirstRefererByTarget;
if (neighbour.Linker == Net.And && neighbour.Source == first)

throw new NotImplementedException();

3
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else
{
/] o_l X_0 ...
/7] x_| l___1
//
/] ->
first.WalkThroughReferersAsSource(couple =>
{
if (couple.Linker == Net.And)
{
var neighbour = couple.Target;
if (neighbour.Linker == Net.And && neighbour.Source == second)
if (neighbour.ReferersByTargetCount == 1 &&
— neighbour.ReferersBySourceCount == 0)
if (directConnection == null)
{
directConnection = first & second;
b
Link.Update(ref couple, directConnection, Net.And,
— neighbour.Target);
//Link.Delete(ref neighbour) ;
X
b
X
s
}
if (second.ReferersByTargetCount < first.ReferersByTargetCount)
{
// 1 _x ... X_O
// 1.0 l___1
//
/1 <=
second.WalkThroughReferersAsTarget (couple =>
{
if (couple.Linker == Net.And)
{
var neighbour = couple.Source;
if (neighbour.Linker == Net.And && neighbour.Target == first)
{
if (neighbour.ReferersByTargetCount == 0 &&
<~ neighbour.ReferersBySourceCount == 1)
if (directConnection == null)
{
directConnection = first & second;
by
Link.Update(ref couple, neighbour.Source, Net.And,
< directConnection);
//Link.Delete(ref neighbour) ;
X
b
}
s
}
else
{
// | _x X_0
// .o l___|
//
/o =>

first.WalkThroughReferersAsTarget ((couple) =>
{

if (couple.Linker == Net.And && couple.ReferersByTargetCount == 0 &&
< couple.ReferersBySourceCount == 1)

var neighbour = couple.FirstRefererBySource;
if (neighbour.Linker == Net.And && neighbour.Target == second)
{

if (directConnection == null)

directConnection = first & second;
}
Link.Update(ref neighbour, couple.Source, Net.And, directConnection);
Link.Delete(ref couple);



520 }

521 }

522 19N

523 }

524 if (directConnection != null)

525 {

526 CompressionsCount++;

527

528 return directConnection;

529 }

530

531 ////public static Link CombinedJoin(Link left, Link right)

532 /7774

533 //// Link rightSubJoint = Link.Search(left, Net.And, right.Source);

534 /177 if (rightSubJoint != null && rightSubJoint != right)

535 //// {

536 /117 long rightSubJointReferers = rightSubJoint.TotalReferers;

537 /177 Link leftSubJoint = Link.Search(left.Target, Net.And, right);

538 /777 if (leftSubJoint != null && leftSubJoint != left)

539 //// {

540 //// long leftSubJointReferers = leftSubJoint.TotalReferers;

541 /177 if (leftSubJointReferers > rightSubJointReferers)

542 /117 {

543 //// long leftReferers = left.TotalReferers;

544 i if (leftReferers > 0)

545 /117 {

546 //// return Link.Create(left.Source, Net.And, leftSubJoint);

547 /117 }

548 /177 else

549 /117 {

550 //// Link.Update(ref left, left.Source, Net.And, leftSubJoint);

551 //// return left;

552 /117 }

553 i by

554 //// }

555 Y long rightReferers = right.TotalReferers;

556 /117 if (rightReferers > 0)

557 //// {

558 /177 return Link.Create(rightSubJoint, Net.And, right.Target);

559 /117 }

560 /117 else

561 //// {

562 /177 Link.Update(ref right, rightSubJoint, Net.And, right.Target);

563 /177 return right;

564 /117 }

565 111/ }

566 /717 return Link.Create(left, Net.And, right);

567 /1/7}

568 ;?I‘Eublic static Link CombinedJoin(Link left, Link right)

569

570 // long leftReferers = left.TotalReferers;

571 // Link leftSubJoint = Link.Search(left.Target, Net.And, right);

572 // if (leftSubJoint != null && leftSubJoint != left)

573 // {

574 // long leftSubJointReferers = leftSubJoint.TotalReferers;

575 // }

576 // long rightReferers = left.TotalReferers;

577 // Link rightSubJoint = Link.Search(left, Net.And, right.Source);

578 // long rightSubJointReferers = rightSubJoint != null 7 rightSubJoint.TotalReferers
— long.MinValue;

579 //}

580 %g{)ublic static Link LeftJoinUnsafe(Link subject, Link Qobject)

581

582 // if (subject.Linker == Net.And && subject.ReferersBySourceCount == 0 &&
<~ subject.ReferersByTargetCount == 0)

583 // {

584 // Link subJoint = Link.Search(@object, Net.And, subject.Source);

585 // if (subJoint != null && subJoint != subject)

586 // {

587 // Link.Update(ref subject, subJoint, Net.And, subject.Target);

588 // return subject;

589 // }

590 // }

591 // return Link.Create(Qobject, Net.And, subject);

592 a;

593

594 /// <summary>

595 /// <para>
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/// The chunk size.

/// </para>

/// <para></para>

/// </summary>

public static int ChunkSize = 2;

//public static Link FromList(List<Link> links)

/74

// Link element = links[0];

// for (int i = 1; i < links.Count; i += ChunkSize)

// {

// int j = (i + ChunkSize - 1);

// j = j < links.Count ? j : (links.Count - 1);

// Link subElement = links[j];

// while (--j >= i) LeftJoin(ref subElement, links[j]);
// RightJoin(ref element, subElement);

// }

// return element;

a;

//public static Link FromList(Link[] links)

/74

// Link element = links[0];
// for (int i = 1; i < links.Length; i += ChunkSize)
// {

// int j = (i + ChunkSize - 1);

// j = j < links.Length ? j : (links.Length - 1);

// Link subElement = links[j];

// while (--j >= i) LeftJoin(ref subElement, links[j]);
;; . RightJoin(ref element, subElement);

// return element;

//}

//public static Link FromList(IList<Link> links)

/74

// Link element = links[0];

// for (int i = 1; i < links.Count; i += ChunkSize)

// {

// int j = (i + ChunkSize - 1);

// j = j < links.Count ? j : (links.Count - 1);

// Link subElement = links[j];

// while (--j >= i)

// {

// Link x = links[j];

;; . subElement = CombinedJoin(ref x, ref subElement);
// element = CombinedJoin(ref element, ref subElement) ;
// }

// return element;

//%

//public static Link FromList(IList<Link> links)
//{

// int i = 0;

// Link element = links[i++];

// if (links.Count % 2 == 0)

// {

// element = CombinedJoin(element, links[i++]);

// }

// for (; i < links.Count; i += 2)

// {

// Link doublet = CombinedJoin(links[i], links[i + 1]);
// element = CombinedJoin(ref element, ref doublet);

// }

// return element;

//%

// Barmymka, BO3MOXHO ONaCHAad
private static Link CombinedJoin(Link element, Link link)

{
+

//public static Link FromList(List<Link> links)
//{

// int i = links.Count - 1;

// Link element = links[i];

return CombinedJoin(ref element, ref 1link);
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// while (--i >= 0) element = LinkConverter0ld.ConnectLinks2(links[i], element,
— links, ref i);

// return element;

//}

//public static Link FromList(Link[] links)
/74

// int i = links.Length - 1;

// Link element = links[i];

// while (--i >= 0) element = LinkConverter0ld.ConnectLinks2(links[i], element,
< links, ref i);

// return element;

//}

//public static Link FromList(List<Link> links)
//{

// Link element = links[0];
// for (int i = 1; i < links.Count; i += ChunkSize)

//

// int j = (i + ChunkSize - 1);

// j = j < links.Count ? j : (links.Count - 1);
// Link subElement = links[j];

// while (--j >= i) subElement = CombinedJoin(links[j], subElement);
// element = CombinedJoin(element, subElement);
// }

// return element;

//}

//public static Link FromList(Link[] links)

/74

// Link element = links[0];
// for (int i = 1; i < links.Length; i += ChunkSize)

// {

// int j = (i + ChunkSize - 1);

// j = j < links.Length ? j : (links.Length - 1);

// Link subElement = links[j];

// while (--j >= i) subElement = CombinedJoin(links[j], subElement);
;; ) element = CombinedJoin(element, subElement) ;

// return element;

//}

//public static Link FromList(IList<Link> links)

/74

// int leftBound = 0;
// int rightBound = links.Count - 1;
// if (leftBound == rightBound)

// {
// return links[0];
// }

// Link left = links[leftBound];

// Link right = links[rightBound];

// long leftReferers = left.ReferersBySourceCount + left.ReferersByTargetCount;

// long rightReferers = right.ReferersBySourceCount + right.ReferersByTargetCount;
// while (true)

// {

// //if (rightBound %, 2 != leftBound % 2)

;; %f (rightReferers >= leftReferers)

// int nextRightBound = --rightBound;

;? %f (nextRightBound == leftBound)

// var x = CombinedJoin(ref left, ref right);
// return x;

// }

// else

// {

// Link nextRight = links[nextRightBound];

// right = CombinedJoin(ref nextRight, ref right);
// rightReferers = right.ReferersBySourceCount +
— right.ReferersByTargetCount;

// }

// }

// else

// {

// int nextLeftBound = ++leftBound;

;? %f (nextLeftBound == rightBound)

;; return CombinedJoin(ref left, ref right);

// else
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// Link nextLeft = links[nextLeftBound];
// left = CombinedJoin(ref left, ref nextlLeft);
// leftReferers = left.ReferersBySourceCount + left.ReferersByTargetCount;

//public static Link FromList(IList<Link> links)
//{

// int i = links.Count - 1;

// Link element = links[i];

// while (--i >= 0)

// {

// LeftJoin(ref element, links[i]); // LeftJoin(ref element, links[i]);
// }

// return element;

//%

/// <summary>

/// <para>

/// Creates the list using the specified links.
/// </para>

/// <para></para>

/// </summary>

/// <param name="links">

/// <para>The links.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The element.</para>

/// <para></para>

/// </returns>

public static Link FromList(List<Link> links)

{
var i = links.Count - 1;
var element = links[i];
while (--i >= 0)
{
var x = links[i];
element = CombinedJoin(ref x, ref element); // LeftJoin(ref element, links[i]);
return element;
}
/// <summary>
/// <para>

/// Creates the list using the specified links.
/// </para>
/// <para></para>
/// </summary>
/// <param name="links">
/// <para>The links.</para>
/// <para></para>
/// </param>
/// <returns>
/// <para>The element.</para>
/// <para></para>
/// </returns>
public static Link FromList(Link[] links)
{

var i = links.Length - 1;

var element = links[i];

while (--1i >= 0)

{

element = CombinedJoin(ref links[i], ref element); // LeftJoin(ref element,
< links[i]);

return element;

¥

1.11 ./csharp/Platform.Data.Triplets/Sequences/SequenceHelpers.cs

1
2
3
4

using System;

using System.Collections.Generic;
using System.Text;

using Platform.Data.Sequences;
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#pragma warning disable CS1591 // Missing XML comment for publicly visible type or member

namespace Platform.Data.Triplets.Sequences

{

/// <remarks>
/// TODO: Check that CollectMatchingSequences algorithm is working, if not throw it away.
/// TODO: Think of the abstraction on Sequences that can be equally usefull for triple
— links, doublet links and so on.
/// </remarks>
public static class SequenceHelpers
{
/// <summary>
/// <para>
/// The max sequence format size.
/// </para>
/// <para></para>
/// </summary>
public static readonly int MaxSequenceFormatSize = 20;

//public static void DeleteSequence(Link sequence)
/74
//%

/// <summary>

/// <para>

/// Formats the sequence using the specified sequence.
/// </para>

/// <para></para>

/// </summary>

/// <param name="sequence">

/// <para>The sequence.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The string</para>

/// <para></para>

/// </returns>

public static string FormatSequence(Link sequence)

{
var visitedElements = 0;
var sb = new StringBuilder();
sb.Append ('{"');
StopableSequenceWalker.WalkRight (sequence, x => x.Source, x => x.Target, x =>
— X.Linker != Net.And, element =>
{
if (visitedElements > 0)
{
sb.Append (', ') ;
sb.Append (element.ToString()) ;
visitedElements++;
if (visitedElements < MaxSequenceFormatSize)
{
return true;
}
else
{
sb.Append(", ...");
return false;
}
3
sb.Append('}');
return sb.ToString();
+
/// <summary>
/// <para>

/// Collects the matching sequences using the specified links.
/// </para>

/// <para></para>

/// </summary>

/// <param name="links">

/// <para>The links.</para>

/// <para></para>

/// </param>

/// <exception cref="InvalidOperationException">

/// <para>llogmocienoBaTeNIbHOCTH C ONHUM SJIEMEHTOM He NOAILepXuBanTcH.</para>
/// <para></para>



82 /// </exception>

83 /// <returns>

84 /// <para>The results.</para>

85 /// <para></para>

86 /// </returns>

87 public static List<Link> CollectMatchingSequences(Link[] links)

88 {

89 if (links.Length == 1)

90 {

91 throw new InvalidOperationException("lloAmocienoBaTenbHOCTH C OLHUM SJIEMEHTOM He
< mnommepxuBanTCH.");

92 }

93 var leftBound = O;

94 var rightBound = links.Length - 1;

95 var left = links[leftBound++];

96 var right = links[rightBound--];

97 var results = new List<Link>();

98 CollectMatchingSequences(left, leftBound, links, right, rightBound, ref results);

99 return results;

100 }

101 private static void CollectMatchingSequences(Link leftLink, int leftBound, Link[]

< middleLinks, Link rightLink, int rightBound, ref List<Link> results)
102 {

103 var leftLinkTotalReferers = leftLink.ReferersBySourceCount +
— leftLink.ReferersByTargetCount;
104 var rightLinkTotalReferers = rightLink.ReferersBySourceCount +
— rightlLink.ReferersByTargetCount;
105 if (leftLinkTotalReferers <= rightLinkTotalReferers)
106 {
107 var nextLeftLink = middleLinks[leftBound];
108 var elements = GetRightElements(leftLink, nextLeftLink);
109 if (leftBound <= rightBound)
110 {
111 for (var i = elements.Length - 1; i >= 0; i--)
112
{
113 var element = elements[i];
114 if (element != null)
115 {
116 CollectMatchingSequences(element, leftBound + 1, middleLinks,
< rightLink, rightBound, ref results);
117 }
118 }
119 }
120 else
121 {
122 for (var i = elements.Length - 1; i >= 0; i--)
123 {
124 var element = elements[i];
125 if (element !'= null)
126 {
127 results.Add(element) ;
128 }
129 }
130 }
131 }
132 else
133 {
134 var nextRightLink = middleLinks[rightBound];
135 var elements = GetLeftElements(rightLink, nextRightLink);
136 if (leftBound <= rightBound)
137 {
138 for (var i = elements.Length - 1; i >= 0; i--)
139 {
140 var element = elements[i];
141 if (element !'= null)
142
143 CollectMatchingSequences(leftLink, leftBound, middleLinks,
- elements[i], rightBound - 1, ref results);
144 }
145 }
146 }
147 else
148 {
149 for (var i = elements.Length - 1; i >= 0; i--)
150 {
151 var element = elements[i];
152 if (element != null)

153 {



results.Add(element) ;

}
3
b
}
+
/// <summary>
/// <para>

/// Gets the right elements using the specified start link.
/// </para>

/// <para></para>

/// </summary>

/// <param name="startLink">

/// <para>The start link.</para>
/// <para></para>

/// </param>

/// <param name="rightLink">

/// <para>The right link.</para>
/// <para></para>

/// </param>

/// <returns>

/// <para>The result.</para>

/// <para></para>

/// </returns>

public static Link[] GetRightElements(Link startLink, Link rightLink)

{

var result = new Link[4];
TryStepRight (startLink, rightLink, result, 0);
startLink.WalkThroughReferersAsTarget (couple =>

{
if (couple.Linker == Net.And)
{
if (TryStepRight(couple, rightLink, result, 2))
{
return Link.Stop;
}
}
return Link.Continue;
3

return result;

/// <summary>

/// <para>

/// Determines whether try step right.
/// </para>

/// <para></para>

/// </summary>

/// <param name="startLink">

/// <para>The start link.</para>
/// <para></para>

/// </param>

/// <param name="rightLink">

/// <para>The right link.</para>
/// <para></para>

/// </param>

/// <param name="result">

/// <para>The result.</para>

/// <para></para>

/// </param>

/// <param name="offset">

/// <para>The offset.</para>

/// <para></para>

/// </param>

/// <returns>

/// <para>The bool</para>

/// <para></para>

/// </returns>

public static bool TryStepRight(Link startLink, Link rightLink, Link[] result, int

— offset)

{
var added = 0;

startLink.WalkThroughReferersAsSource(couple =>

{
if (couple.Linker == Net.And)
{

var coupleTarget = couple.Target;



if (coupleTarget == rightLink)
{
result[offset] = couple;
if (++added == 2)
{

3

return Link.Stop;

}

else if (coupleTarget.Linker == Net.And && coupleTarget.Source ==

— rightLink)

result[offset + 1] = couple;
if (++added == 2)
{

return Link.Stop;

}
}
return Link.Continue;

i)

return’added > 0;

¥

/// <summary>
/// <para>

/// Gets the left elements using the specified start link.

/// </para>

/// <para></para>

/// </summary>

/// <param name="startLink">
/// <para>The start link.</para>
/// <para></para>

/// </param>

/// <param name="leftLink">

/// <para>The left link.</para>
/// <para></para>

/// </param>

/// <returns>

/// <para>The result.</para>
/// <para></para>

/// </returns>

public static Link[] GetLeftElements(Link startLink, Link leftLink)

{
var result = new Link[4];
TryStepLeft (startLink, leftLink, result, 0);
startLink.WalkThroughReferersAsSource(couple =>
{
if (couple.Linker == Net.And)
{
if (TryStepLeft(couple, leftLink, result, 2))
{
return Link.Stop;
return Link.Continue;
3);
return result;
+
/// <summary>
/// <para>

/// Determines whether try step left.
/// </para>

/// <para></para>

/// </summary>

/// <param name="startLink">

/// <para>The start link.</para>
/// <para></para>

/// </param>

/// <param name="leftLink">

/// <para>The left link.</para>
/// <para></para>

/// </param>

/// <param name="result">

/// <para>The result.</para>

/// <para></para>

/// </param>

/// <param name="offset">



308 /// <para>The offset.</para>

309 /// <para></para>

310 /// </param>

311 /// <returns>

312 /// <para>The bool</para>

313 /// <para></para>

314 /// </returns>

315 public static bool TryStepLeft(Link startLink, Link leftLink, Link[] result, int offset)

316 {

317 var added = 0;

318 starELink.WalkThroughReferersAsTarget(couple =>

319

320 }f (couple.Linker == Net.And)

321

322 var coupleSource = couple.Source;

323 if (coupleSource == leftLink)

324

325 result[offset] = couple;

326 if (++added == 2)

327 {

328 return Link.Stop;

329 }

330

331 else if (coupleSource.Linker == Net.And && coupleSource.Target ==
— leftLink)

332 {

333 result[offset + 1] = couple;

334 if (++added == 2)

335 {

336 return Link.Stop;

337 }

338 }

339 }

340 return Link.Continue;

341 B;

342 return added > 0;

343 }

344 }

345}

1.12 ./csharp/Platform.Data.Triplets. Tests/LinkTests.cs
using System.IO;

using Xunit;

using Platform.Random;

using Platform.Ranges;

namespace Platform.Data.Triplets.Tests

{

public static class LinkTests

© 0N O U AW N

=
o

public static object Lock = new object(); //-V3090
private static ulong _thingVisitorCounter;

private static ulong _isAVisitorCounter;

private static ulong _linkVisitorCounter;

e el
=W N =

static void ThingVisitor(Link linkIndex)
{

o e
N O W

_thingVisitorCounter += linkIndex;

=
©

static void IsAVisitor(Link linkIndex)

NN
N o= O

_isAVisitorCounter += linkIndex;

23 }

24

25 static void LinkVisitor(Link linkIndex)
26 {

27 _linkVisitorCounter += linkIndex;
28 }

29

30 [Fact]

w w
[

public static void CreateDeleteLinkTest ()
{

w
w

lock (Lock)
{

w w
SIS

string filename = "db.links";

w w
N O

File.Delete(filename);

w
oo

Link.StartMemoryManager (filename) ;

w
©
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}

[Fact]

Link linkl = Link.Create(Link.Itself, Link.Itself, Link.Itself);
Link.Delete(link1);
Link.StopMemoryManager () ;

File.Delete(filename);

public static void DeepCreateUpdateDeleteLinkTest ()

{

}

[Fact]

lock (Lock)

string filename = "db.links";

File.Delete(filename) ;

Link.StartMemoryManager (filename) ;

Link isA = Link.Create(Link.Itself, Link.Itself, Link.Itself);
Link isNotA = Link.Create(Link.Itself, Link.Itself, isA);

Link link = Link.Create(Link.Itself, isA, Link.Itself);

Link thing = Link.Create(Link.Itself, isNotA, link);
//Assert: :IsTrue (GetLinksCount () == 4);

Assert.Equal(isA, isA.Target);

isA = Link.Update(isA, isA, isA, 1link); // llpousBenmeno 3aMbKaHue
Assert.Equal(link, isA.Target);

Link.Delete(isA); // Omgma sTa omepanus ymanuT Bce 4 CBA3U
//Assert: :IsTrue(GetLinksCount () == 0);
Link.StopMemoryManager () ;

File.Delete(filename);

public static void LinkReferersWalkTest ()

{

lock (Lock)
{

string filename = "db.links";
File.Delete(filename);
Link.StartMemoryManager (filename) ;

Link isA = Link.Create(Link.Itself, Link.Itself, Link.Itself);
Link isNotA = Link.Create(Link.Itself, Link.Itself, isA);

Link link = Link.Create(Link.Itself, isA, Link.Itself);

Link thing = Link.Create(Link.Itself, isNotA, link);

isA = Link.Update(isA, isA, isA, 1link);

Assert.Equal(l, thing.ReferersBySourceCount);
Assert.Equal(2, isA.ReferersByLinkerCount);
Assert.Equal(3, link.ReferersByTargetCount);

_thingVisitorCounter =
_isAVisitorCounter = 0;
_linkVisitorCounter = 0;

0;

thing.WalkThroughReferersAsSource(ThingVisitor) ;
isA.WalkThroughReferersAsLinker (IsAVisitor);
link.WalkThroughReferersAsTarget (LinkVisitor);

Assert.Equal (4UL, _thingVisitorCounter);
Assert.Equal(1UL + 3UL, _isAVisitorCounter);
Assert.Equal (1UL + 3UL + 4UL, _linkVisitorCounter);

Link.StopMemoryManager () ;
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File.Delete(filename) ;

}
}
[Fact]
public static void MultipleRandomCreationsAndDeletionsTest ()
{
lock (Lock)
{
string filename = "db.links";
File.Delete(filename);
Link.StartMemoryManager (filename) ;
TestMultipleRandomCreationsAndDeletions (2000) ;
Link.StopMemoryManager () ;
File.Delete(filename);
}
}

private static void TestMultipleRandomCreationsAndDeletions(int
< maximumOperationsPerCycle)

{
var and = Link.Create(Link.Itself, Link.Itself, Link.Itself);
//var comparer = Comparer<TLinkAddress>.Default;
for (var N = 1; N < maximumOperationsPerCycle; N++)
{
var random = new System.Random(N);
var linksCount = 1;
for (var i = 0; i < N; i++)
{
var createPoint = random.NextBoolean();
%f (1inksCount > 2 && createPoint)
var linksAddressRange = new Range<ulong>(1l, (ulong)linksCount);
Link source = random.NextUInt64(linksAddressRange) ;
Link target = random.NextUInt64(linksAddressRange); //-V3086
var resultLink = Link.Create(source, and, target);
if (resultLink > linksCount)
{
linksCount++;
}
}
else
{
Link.Create(Link.Itself, Link.Itself, Link.Itself);
linksCount++;
}
}
for (var 1 = 0; i < N; i++)
Link link = i + 2;
%f (1ink.Linker != null)
Link.Delete(1link);
linksCount--;
}
}
}
}

}

1.13 ./csharp/Platform.Data.Triplets. Tests/PersistentMemoryManagerTests.cs
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using System.IO;
using Xunit;

namespace Platform.Data.Triplets.Tests

{
public static class PersistentMemoryManagerTests
{
[Fact]
public static void FileMappingTest ()
{

lock (LinkTests.Lock)
{

string filename = "db.links";
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File.Delete(filename) ;
Link.StartMemoryManager (filename) ;
Link.StopMemoryManager () ;

File.Delete(filename);

}
}
[Fact]
public static void AllocateAndFreeLinkTest ()
{
lock (LinkTests.Lock)
{
string filename = "db.links";
File.Delete(filename) ;
Link.StartMemoryManager (filename) ;
Link link = Link.Create(Link.Itself, Link.Itself, Link.Itself);
Link.Delete(1link);
Link.StopMemoryManager () ;
File.Delete(filename) ;
}
}
[Fact]
public static void AttachToUnusedLinkTest()
{
lock (LinkTests.Lock)
{
string filename = "db.links";
File.Delete(filename);
Link.StartMemoryManager (filename) ;
Link linkl = Link.Create(Link.Itself, Link.Itself, Link.Itself);
Link 1ink2 = Link.Create(Link.Itself, Link.Itself, Link.Itself);
Link.Delete(linkl); // Creates "hole" and forces "Attach" to be executed
Link.StopMemoryManager () ;
File.Delete(filename);
}
}
[Fact]
public static void DetachToUnusedLinkTest ()
{
lock (LinkTests.Lock)
{
string filename = "db.links";
File.Delete(filename);
Link.StartMemoryManager (filename) ;
Link linkl = Link.Create(Link.Itself, Link.Itself, Link.Itself);
Link 1ink2 = Link.Create(Link.Itself, Link.Itself, Link.Itself);
Link.Delete(linkl); // Creates "hole" and forces "Attach" to be executed
Link.Delete(1ink2); // Removes both links, all "Attached" links forced to be
— "Detached" here
Link.StopMemoryManager () ;
File.Delete(filename) ;
}
}
[Fact]

public static void GetSetMappedLinkTest ()
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lock (LinkTests.Lock)

{

string filename = "db.links";
File.Delete(filename);

Link.StartMemoryManager (filename) ;

var mapped = Link.GetMappedOrDefault(0);

var mappingSet = Link.TrySetMapped (mapped, 0);
Assert.True (mappingSet);
Link.StopMemoryManager () ;

File.Delete(filename) ;
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