JIOJATOK A

['padiunnmii matepian kBanidikaiiiHoi poooTH
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XapKiBChKuMi HaUiOHANbHMIA YHIBEPCUTET paAioeNeKTPOHIKK
Kadeapa EOM

MeToau i 3acobu aBToreHepaLlii Ta aHanisy BUXiAHOT0 KoAY

NPOrpamMHoro 3abesneyeHHs

Keanigixaujitna po6ora

J\pyrvii (MaricTepcbKui) piBeHb

Asrop: Kepighmk:
Hocos B.C. Mepopyenxo BM.
cTyA. rp. CMm-20-2 aou. ka¢. EOM

Merta i 3aaayi pobotu

Mera: aHani3 Ta nopiBHAHHA icHYI0YMX 3ac06iB ANA reHepavyi BUXiAHOro Koay, a TaKoX
CTBOPEHHA BNACHOI0 reHepaTopa BUXiAHOTO KOAY.

3apavi:

BU3HAYEHHA 00°EKTa AOCAIKEHHA

aHani3 1a NopiBHAHHA iCHYIYMX IHCTPYMEHTIB ANA reHepauii koay

BWGIp IHCTPYMEHTIB ANA po3pobKM BNACHOTO reHepaTopa BUXiAHOMO KoAY
NPOEKTYBAHHA Ta PO3po6Ka KOHCONLHOTO A0AATKY, AKKIA ABNAE CO6OI reHepaTop
BUXiZHOIO KAy
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Bu3HaueHHs 00°€KTa A0CNIZKEHHS

Cepsic Umbraco Heartcore GraphQL, creopenuit ans Headless CMS.

Bu3HaueHHs 00°eKTa A0CNiAKEHHS

GraphQL client GraphQL server

schema ||
query resolvers
> endpoint )

Cxema B3aeMoil knieuTiB i cepsepa GraphQL
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Bu3HayeHHs 00°eKTa A0CAIAKEHHS

H
i

CivresmbbiEE

Mpuknaa 3anuty GraphQL, axuii 0TpuMye ABa TEKCTOBi NonA Ta 306paxeHHs

(bopMyBaHHs BUMOT 210 NPOTPaMHOT CUCTEMM

Min yac po3pobku cuctemu kepysanHs eMicToM Umbraco 3 headless apxitextypoio
BuHMKae noTpeba B cTeopeHHs APl ana oTpuManns KonTeHTy. Takum APl Moxe
BUCTYNUTH, Hanpuknaa, GraphQL, akuii HagacTs MOXAMBICTL BUGOPY NoNIB Ha
06°eKTax, 32 AKUMK NOTPIOHO 3pobuTK 3anuT.

OTpuUMaHHS AaHMX 3 CUCTEMM KepyBaHHA BMICTOM, BiA0YBAETLCA BiANOBIAHO A0 CXEMM
GraphQL.
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(opMyBaHHs BUMOT 10 NPOTPaMHO| CUCTEMM

Creopenns GraphQL APl gna Umbraco CMS 3anexurb Big cTpykTypu cTopiHok B CMS.
JbxepenoM Takoi indopmauii Moxe BUCTYNUTH cnewianbiuii naket uSync. USyne
npuitMae indopmauito 3 Umbraco CMS, aka 36epiraeTbea B 6a3i ganux, i nepemiuye ii
Ha auck y surnaai XML daitnis.

He3Baxalouu Ha Te, 1,0 KOA cXeMu DyAe BiApisHATUCA BiA Knacy A0 Knacy, BiH A0CHTL
CTEPEOTUNHKIA 3 CTPYKTYPOI0, TOMY HOTO Kpalle reHepyBaTH aBTOMATUYHO, HDK NUCaTH
BpyyHy. OTKe, 0CHOBHMM 3aBAAHHAM € CTBOPEHHS BNACHOTO reHeparopa knacis G,
Akuil npuimae XML daiinu y aKocTi BXiaHOrO napaMeTpa i Ha 0CHOBI HUX TEHEpye
knacu Moy G#f — wabnonnui kog cxemu GraphQL APL.

AHani3 iHCTpYMEHTIB Ans KoAoreHepaLii

CodeDOM
Reflection

: | o
IL weaving B new
T4 templates code m=p —=)
Roslyn based source generators — code

IHwi 3acobu
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Roslyn based source generators

code added as input Compilation resumes
to compilation

Source generator step

Compilation Runs fcomplEtion

OCHOBHMIA iHCTPYMEHT PO3pobKK

3a pesynbratamu nopisHAHHA 3acobiB reHepauii byno obpano Roslyn, Ak oaut 3
HainonynApHiwmX iHcTpyMeHTiB. TeHepatopu Koay Roslyn 403B0S10Tb NErKo CTBOPIOBATH
wabnoHHUA koA, SIK Komninatop, Roslyn KaHOHIYHO 3HAE BCE, W0 CTOCYETHCA CHHTAKCUCY
Ta ceMaHTUKKM Koay. MoxxHa 3ibpath Linuii Knac, CTBOPMBLUM TaKi YacTUHM, AK iMnopT
NPOCTOpY iMeH, NoAS, BAACTUBOCTI, KOHCTPYKTOPH, @ NOTiM CTBOPMBILM 3 LIMX YACTHH
EAVHMIA 610K KoMninawil. LLe MoXHa BUKOPUCTOBYBATH ANA CTBOPEHHA WABNOHHUX KNACIB.

TaKi reHepaTopu He MalTb NPo6AEM 3 NPOAYKTUBHICTIO, WO HAZAE MOXMBICTD
nposeAeHHs weuaKoi 3bipku. Miatpumka IntelliSense Ta MOXAKBICTb NpoBOAUTH
HanaroDKeHHA 3 AiarHOCTHKOK CTBOPIOKTH Ginbil KoMdOPTHI YMOBM NiA Yac po3pobKu.
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Pesynbraty reHepatlii

» BaseGenenatedQuery generated.cs

XML daiinu Creneposani daiinu

[lepesipka asTomaTuyHo creHeposaHoro GraphQL API

Cropinka 3 KouTeHTOM B CMS
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[lepesipka aBToMaTuyHo crenepoaHoro GraphQL API

ABTOMATMYHO CreHepoBaHuii Ko

[epesipka creneposanoro GraphQL API

OtpumanHs konTeHTy 3 CMS 3a gonomoroto Postman
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[epesarv Ta Hea0NiKN

HesBaxalouu Ha Te, wo Koa byae BigpisHATUCA BiA Knacy A0 Knacy, BiH A0CHTb
CTEPEOTUNHWIA 3@ CTPYKTYPOIO, TOMY Oro Kpallle reHepyBaTH aBTOMATHYHO, HiX NUCaTH
BPYYHY.

CreopeHuil reHepaTop KoAy rapaHTye Te, L0 Maiixe BeA HasBHa iHpopMavis B XML
daiinax MaTUMe CBOE BiZobpaXeHHA B KoAi, TobTo Maibke Beal iHdopMaLlis 3 CHCTEMMU
KepyBaHHs KOHTEHTOM byae BiaobpaxeHa B nporpaMHOMY KoAi.

3 iHworo 6oky, CTBOPEHMI reHepaTop KoAY He Mae MOXIMBOCTi FeHepyBaTH abnionioTHo
BCI0 peanizauito knacis GraphQL, HeobxigHux Ans cTeopeHHs API.

BucHoBKHK

B ksanidikauiiiniit poboti byno nposeAeHO aHani3 NepcneKTUB 3acTOCYBaHHA
3aco6iB renepauyii BuxigHoro koay: CodeDOM, IL injecting, T4 templates, snippets,
Roslyn based source generators.

3a pesynbTataMu NPOBEAEGHOI0 aHaNi3y Ta A0CAIMKEHb byno CTBOPEHO
cnewianiaoBaHuit NPOTPaMHKIA NPOAYKT, IHCTPYMEHT, L0 NPU3HAYEHMIA ANA
aBTOMaTHYHOI reHepauii koay, a came Gff knacis, aKi y cninbHOMY BUKOPUCTaHHI 3
BNACHOPYY HANWCAHUMK DA30BUMM KNACAMK MOXYTh BUKOPUCTOBYBATUCA ANA AYXE
WBMAKOTO CTBOPEHHA Ta oHoBNeHHA cxemu GraphQL APl y Be6-aoaatky, akwii apnse
coboto cucTemy KepyBaHHs BMicToM Umbraco.




JIOJIATOK B

Jlictunr kony

b.1 IIpoekt GeneratorLogic

b.1.1 daiin generatorSettings.json

"pagesToIgnore": |
"blog-" ’
"siteSettings"

I

"propertiesToIgnore": [
"umbracoRedirect",
"umbracoInternalRedirectId",
"umbracoUrlName",
"umbracoUrlAlias"

I

"typesToIgnore": [
"Umbraco.UploadField",
"Umbraco.Tags",
"Umbraco.MemberPicker",
"Umbraco.ListView",
"Umbraco.Label",
"Umbraco.ImageCropper",
"Umbraco.ContentPicker",
"Umbraco.BlockList"

1,

"simpleTypesDictionary": [

{

"key": "Umbraco.TextBox",
"value": "StringGraphType"
by
{
"key": "Umbraco.MultipleTextstring",
"value": "ListGraphType<StringGraphType>"
by
{
"key": "Umbraco.TrueFalse",
"value": "BooleanGraphType"

"key": "Umbraco.TextArea",



"value": "StringGraphType"

by

{
"key": "Umbraco.Integer",
"value": "IntGraphType"

}I

{
"key": "Umbraco.DateTime",
"value": "DateTimeGraphType"

by

{
"key": "Umbraco.ColorPicker",
"value": "StringGraphType"

}I

{
"key": "Umbraco.CheckBoxList",
"value": "ListGraphType<StringGraphType>"

by

{
"key": "Umbraco.RadioButtonList",
"value": "StringGraphType"

by

{
"key": "Umbraco.ColorPicker.EyeDropper",
"value": "StringGraphType"

}

I
"reusablePages": [
"article"

]

b.1.2 daiin ConfigService.cs

using CodeGenDyploma.GeneratorLogic.Models;
using Newtonsoft.Json.Ling;

namespace CodeGenDyploma.GeneratorLogic.Services;

public class ConfigService

{

private readonly JObject config;

public ConfigService ()

{

_config =

JObject.Parse (File.ReadAllText ("generatorSettings.json"));

}

public IEnumerable<string> GetPagesToIgnore ()

68
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{

return config["pagesToIgnore"].ToObject<stringl[]>();

}

public IEnumerable<string> GetReusablePages ()
{

return config["reusablePages"].ToObject<stringl[]>();

}

public IEnumerable<string> GetPropertiesToIgnore ()

{
return
_config["propertiesToIgnore"].ToObject<string[]> ()

}

public IEnumerable<string> GetTypesTolIgnore ()

{
return config["typesToIgnore"].ToObject<stringl[]>();

}

public Dictionary<string, string>
GetSimpleTypesMappingDictionary ()

{
IEnumerable<ConfigKeyValueModel> mappingList =

_config["simpleTypesDictionary"].ToObject<ConfigKeyValueModel[]>
()7

var dictionary = new Dictionary<string, string>();

foreach (var pair in mappingList)

{
dictionary.Add (pair.Key,pair.Value);

}

return dictionary;

b.1.3 ®aiin GraphglGenerator.cs

using CodeGenDyploma.GeneratorLogic.Services;
namespace CodeGenDyploma.GeneratorLogic;

public class GraphglGenerator
{

private readonly UnionsGeneratorService

_unionsGeneratorService;
private readonly DocumentTypeGeneratorService

_documentTypeGeneratorService;
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private readonly BaseQueryGeneratorService
_baseQueryGeneratorService;
private readonly FileService fileService;

public GraphglGenerator (UnionsGeneratorService
unionsGeneratorService, DocumentTypeGeneratorService
documentTypeGeneratorService, FileService fileService,
BaseQueryGeneratorService baseQueryGeneratorService)
{
_unionsGeneratorService = unionsGeneratorService;
_documentTypeGeneratorService =
documentTypeGeneratorService;
_fileService = fileService;
_baseQueryGeneratorService = baseQueryGeneratorService;

public void Generate ()

{
_fileService.ClearGraphglData() ;
_unionsGeneratorService.Generate () ;
_documentTypeGeneratorService.Generate () ;
_baseQueryGeneratorService.Generate () ;
Environment.Exit (0);

b.1.4 ®aiin DocumentTypeGeneratorService.cs

using CodeGenDyploma.GeneratorLogic.Extensions;
using CodeGenDyploma.GeneratorLogic.Models;
using Microsoft.CodeAnalysis;

using Microsoft.CodeAnalysis.CSharp;

using Microsoft.CodeAnalysis.CSharp.Syntax;

namespace CodeGenDyploma.GeneratorLogic.Services

{

public class DocumentTypeGeneratorService
{
private readonly FileService fileService;
private readonly GroupGeneratorService
_groupGeneratorService;
private readonly ClassConstructorGeneratorService
_classConstructorGeneratorService;
private readonly DictionaryService dictionaryService;

public DocumentTypeGeneratorService (FileService
fileService,
ClassConstructorGeneratorService
classConstructorGeneratorService,
GroupGeneratorService groupGeneratorService,
DictionaryService dictionaryService)
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_fileService = fileService;

_classConstructorGeneratorService =
classConstructorGeneratorService;

_groupGeneratorService = groupGeneratorService;

_dictionaryService = dictionaryService;

public void Generate ()
{
var elements =
_dictionaryService.GetElementsDocumentTypes () .ToList () ;
elements.ForEach (GenerateDocumentType) ;

var pages =
_dictionaryService.GetPagesDocumentTypes () .ToList () ;
pages.ForEach (GenerateDocumentType) ;

}

private void
GenerateDocumentType (GeneratorDocumentTypeModel model)

{

string code;

if (model.GroupsAliases.Count () == 1)

{

code
model.IsElement) ;
}
else

{

FormPageWithOneGroupClassCode (model,

code = FormPageClassCode (model) ;

foreach (var group in model.GroupsAliases)

{

_groupGeneratorService.Generate (group) ;

var fileName =
S"{model.Name} {Constants.GraphglClassNamePostfix} {Constants.Gene
ratedFileExtension}";
_fileService.SaveGraphglData (fileName,
S$"{model.Folder}/{model.Name}", code);
}

private string
FormPageClassCode (GeneratorDocumentTypeModel model)
{
string inheritanceString = model.IsElement ?
Constants.ElementInheritance : Constants.ContentInheritance;
var className =
$"{model .Name} {Constants.GraphglClassNamePostfix}";
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var usings = Constants.TypesUsings;
string namespacePath =
$"{model.Folder}.{model.Name}".Replace ("/", ".");
var @namespace =
SyntaxFactory.NamespaceDeclaration (SyntaxFactory.ParseName ($" {Co

nstants.GeneratedDirecotryNamespacePart} {namespacePath}"));

var classDeclaration =
SyntaxFactory.ClassDeclaration (className)

.AddModifiers (SyntaxFactory.Token (SyntaxKind.PublicKeyword))

.AddBaselListTypes (SyntaxFactory.SimpleBaseType (SyntaxFactory.Par
seTypeName (inheritanceString)));

var aliasDeclaration =
SyntaxFactory.VariableDeclaration (SyntaxFactory.ParseTypeName ("s

tring"))

.AddvVariables (SyntaxFactory.VariableDeclarator (S$"Alias =>
\"{model.Alias}\""));

var aliasPropDeclaration =
SyntaxFactory.FieldDeclaration(aliasDeclaration)

.AddModifiers (SyntaxFactory.Token (SyntaxKind.PublicKeyword))

.AddModifiers (SyntaxFactory.Token (SyntaxKind.OverrideKeyword)) ;
var ctorBodyElements =

FormCtorBodyElements (model.GroupsAliases.Select ( => .Alias),

model .Name) ; B

var classCtor =
SyntaxFactory.ConstructorDeclaration (className)

.AddModifiers (SyntaxFactory.Token (SyntaxKind.PublicKeyword))
.WithBody (SyntaxFactory.Block (ctorBodyElements)) ;

classDeclaration =
classDeclaration.AddMembers (aliasPropDeclaration, classCtor);

var code = usings +
@namespace.AddMembers (classDeclaration)
.NormalizeWhitespace ()
.ToFullString () ;

return code;

private string
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FormPageWithOneGroupClassCode (GeneratorDocumentTypeModel model,
bool isElement)
{

string inheritanceString = isElement °?
Constants.ElementInheritance : Constants.ContentInheritance; ;

var className =
$"{model.Name} {Constants.GraphglClassNamePostfix}";

string namespacePath =
$"{model.Folder}.{model.Name}".Replace ("/", ".");

var @namespace =
SyntaxFactory.NamespaceDeclaration (SyntaxFactory.ParseName ($" {Co

nstants.GeneratedDirecotryNamespacePart} {namespacePath}"));

var classDeclaration =
SyntaxFactory.ClassDeclaration (className)

.AddModifiers (SyntaxFactory.Token (SyntaxKind.PublicKeyword))

.AddBaseListTypes (SyntaxFactory.SimpleBaseType (SyntaxFactory.Par
seTypeName (inheritanceString)));

var aliasDeclaration =
SyntaxFactory.VariableDeclaration (SyntaxFactory.ParseTypeName ("s

tring"))

.AddVariables (SyntaxFactory.VariableDeclarator ($S"Alias =>
\"{model.Alias}\""));

var aliasPropDeclaration =
SyntaxFactory.FieldDeclaration(aliasDeclaration)

.AddModifiers (SyntaxFactory.Token (SyntaxKind.PublicKeyword))

.AddModifiers (SyntaxFactory.Token (SyntaxKind.OverrideKeyword)) ;
var ctorBodyElements =

_classConstructorGeneratorService.GetConstructorBody (model.Group

sAliases.First () .Properties, model.Alias);

var classCtor =
SyntaxFactory.ConstructorDeclaration (className)

.AddModifiers (SyntaxFactory.Token (SyntaxKind.PublicKeyword))
.WithBody (SyntaxFactory.Block (ctorBodyElements)) ;

classDeclaration =
classDeclaration.AddMembers (aliasPropDeclaration, classCtor);

var code = Constants.AllUsings +
model.GroupsAliases.First () .Usings + "\r\n" +
@namespace.AddMembers (classDeclaration)
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.NormalizeWhitespace ()

.ToFullString () ;

return code;

private IEnumerable<StatementSyntax>
FormCtorBodyElements (IEnumerable<string> aliases, string
pageName)

{

var ctorBodyElements = new List<StatementSyntax>();

foreach (var alias in aliases)

{

string groupClassName =

S"{pageName}{alias.UpperInitial ()} {Constants.GroupClassNamePostf

ix}";

var ctorElement =
S"Field<{groupClassName}> (\"{pageName} {alias.UpperInitial () }\",
resolve: content => content.Source);";

ctorBodyElements.Add (SyntaxFactory.ParseStatement (ctorElement))
}

return ctorBodyElements;

B.1.4 ®aiin FileService.cs

namespace CodeGenDyploma.GeneratorLogic.Services;

public class FileService

{
public void SaveGraphglData (string outputFileName, string
folder, string content)

{

string dataDirectory =

.
14

Path.Combine (Directory.GetParent (Directory.GetCurrentDirectory ()

) .Parent.Parent.Parent.FullName,
Constants.GraphglProjectDirectory) ;

string newDirectoryName = Path.Combine (dataDirectory,
Constants.GeneratedFolderName, folder);

if (!Directory.Exists (newDirectoryName))

{

Directory.CreateDirectory (newDirectoryName) ;

string outputFilePath = Path.Combine (newDirectoryName,
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outputFileName) ;
File.WriteAllText (outputFilePath, content);
}

public void ClearGraphglData ()
{
string dataDirectory =
Path.Combine (Directory.GetParent (Directory.GetCurrentDirectory ()
) .Parent.Parent.Parent.FullName,
Constants.GeneratedFilesDirectory);

if (Directory.Exists(dataDirectory))
{
Directory.Delete (dataDirectory, true);

}

b.2 IIpoext GraphQL

b.2.1 ®aiin StartPageGraphType.generated.cs

using GraphQL.Types;

using Umbraco.Extensions;

using CodeGenDyploma.GraphQL.Generated.Unions;
using CodeGenDyploma.GraphQL.Types.Properties;
using CodeGenDyploma.GraphQL.Types;

using Umbraco.Cms.Core.Models.PublishedContent;
using System.Collections.Generic;

using System.Ling;

namespace CodeGenDyploma.GraphQL.Generated.Pages.StartPage
{
public class StartPageGraphType : BaseContentGraphType
{
public override string Alias => "startPage";
public StartPageGraphType ()
{
Name = "startPage";
Field<StringGraphType> ("description", resolve:
context => context.Source?.Value ("description"));
Field<StringGraphType> ("heading", resolve: context
=> context.Source?.Value ("heading"));
Field<ImageGraphType> ("image", resolve: context =>
context.Source?.Value ("image")) ;
}
}



