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Date of birth*
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Address

Edit patient data
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April 8,1942
SDB telemonitoring

Address




EneHa CepreeBHa

First name*
Last name*

Date of birth*

Category*

Address

Edit patient data

D
Tako

Yamamoto

1] 04/08/1942

April 8,1942
SDB telemonitoring

Address




EneHa CepreesHa

First name*
Last name*

Date of birth*

Category*

Address

Edit patient data

D m
Tako 2=]
Yamamoto

] 04/15/1942

April 15,1942

SDB telemonitoring v

Tomsk, Fakel, hdd hall




AHTOH AnekcaHapoBuY

Edit patient data

ID ID
First name* Tako 2]
Last name* Yamamoto
Date of birth* ] 04/08/1942

April 8,1942
Category* SDB telemonitoring v
Address Address




AHTOH AnekcaHapoBuY

Edit patient data

ID D
First name* Tako 2=
Last name* Yamamoto
Date of birth* ] 04/15/1942

April 15,1942
Category* SDB telemonitoring v
Address Tomsk, Fakel, hdd hall
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Patient details GET /patient/2

R ﬁ

ﬁ

Subscribe (Patient: 2)

page is opened

’ PUT /patient/2 DbContext
— SaveChanges
Patient
updated

onUpdate Notification Detect change to
handler is called _ Patient (id: 2)

|

Update data GET fpatient;‘Z

—
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Short Demo

https://github.com/Shaddix/SyncExample



https://github.com/Shaddix/SyncExample

React

return (

<div>Name: {patient.name}</div>
<div>Id: {patient.id}</div>

)5
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React

return (

<div>Name: {patient.name}</div>
<div>Id: {patient.id}</div>

)s

async loadData() {
const patient = await this.patientsClient.getDetails(this.props.patientId); //ask me!
this.setState({
data: {type: "loaded", patient: patient},

});
}
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React

return (
<SyncComponent onUpdate={this.loadData}
entityType="patient"
keys={[patient.id]}
>
<div>Name: {patient.name}</div>
<div>Id: {patient.id}</div>
</SyncComponent>

)s

async loadData() {
const patient = await this.patientsClient.getDetails(this.props.patientId); //ask me!
this.setState({
data: {type: "loaded", patient: patient},

});
}
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ASP.Net - DbContext

var patient = context.Patients.Find(Patient.Id);
_context.Entry(patient).CurrentValues.SetValues(Patient);
await context.SaveChangesAsync();
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ASP.Net - DbContext

public override async Task<int> SaveChangesAsync(bool acceptAllChangesOnSuccess,
CancellationToken cancellationToken = default)
{

var changes = await GetChanges();

var result = await base.SaveChangesAsync(acceptAllChangesOnSuccess,
cancellationToken);

await SendNotifications(changes);

return result;
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ASP.Net - GetChanges

var entities = ChangeTracker
.Entries()
.Where(y => y.State != EntityState.Unchanged &&
y.State != EntityState.Detached)
.ToList();

foreach (var entityInfo in entities)

{
var baseEntity = entityInfo.Entity as BaseEntity;

if (entityInfo.State == EntityState.Modified)

{
await dataNotifier.EntityUpdated(baseEntity.GetType().Name.ToLower(),
baseEntity.Id);

}
}
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ASP.Net - DataNotifier

await hubContext.Clients.Clients(connectionIds)
.SendAsync("DataUpdated", entityType, id);
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Backend

All entities are GET /cars

loaded ﬁ

PUT /cars/3 R
ﬁ SaveChanges
Car coordinate
updated l

Detect change to
Car (id: 3)

N

syncMiddleware otification Create DTO for
i< called — Car (id: 3)




Patient details GET /patient/2

R ﬁ

ﬁ

Subscribe (Patient: 2)

page is opened

’ PUT /patient/2 DbContext
— SaveChanges
Patient
updated

onUpdate Notification Detect change to
handler is called _ Patient (id: 2)

|

Update data GET fpatient;‘Z

—
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GET /cars

’ PUT /cars/3

Notification
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GopmuposaHme DTO

[HttpGet]
public IEnumerable<PatientDto> Get(string query)

{

var result = dbContext.Patients
.Select(x => new PatientDto()
{
Id = x.Id,

Name = Xx.Name,
DaysUsed = x.DailyStatistics.Count(),

});

return result;
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CopTUMpPOBKaA MO arperatHoOMy MoJiio

[HttpGet]
public IEnumerable<PatientDto> Get(string query)

{

var result = dbContext.Patients
.Select(x => new PatientDto()
{
Id = x.Id,

Name = Xx.Name,
DaysUsed = x.DailyStatistics.Count(),

1)
.OrderByDescending(x => x.DaysUsed)

.ToList();

return result;
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/leHoOpMann3saumA

public class Patient : BaseEntity

{
public string Name { get; set; }
public IList<DailyStatistic> DailyStatistics { get; set; }
}
public class PatientOnMainPage : BaseEntity
{
public string Name { get; set; }
public int DaysUsed { get; set; }
}

public DbSet<Patient> Patients { get; set; }
public DbSet<PatientOnMainPage> PatientsOnMainPage { get; set; }
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O6HOBJIEHWE AEHOPMAIM30BAHHbIX CYLIHOCTEN

var originalEntity = entityInfo.OriginalValues.ToObject();

var foreignKeys = entityInfo.Navigations.Select(x => new
{
Name = x.Metadata.Name,
ForeignKey = x.Metadata.ForeignKey.Properties[0]
}).Select(x => new
{
Type = x.Name,
NewId (int)x.ForeignKey.GetGetter().GetClrValue(baseEntity),
01ldId (int)x.ForeignKey.GetGetter().GetClrValue(originalEntity),
}).TolList();
foreach (var key in foreignKeys) {
result.Add(new EntityUpdateInfo() {
Id = key.Newld,
Type = key.Type.TolLower(),
Entity = null,
})s
if (key.NewId != key.01ldId) {
result.Add(new EntityUpdateInfo() {
Id = key.01ldId,
Type = key.Type.ToLower(),
Entity = null,

1)
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SaveChanges 3amepnnaetcs

Security concerns (B cueHapum NOAHOM
CUHXPOHM3auum bA)

Bce nameHeHuAa gonKHbl natn yepes EF

OrpaHWYyeHHasa NnoaaepHKa CCbIIOK

JlerkocTb MHTErpaLuum n UCnosb3oBaHKUA
Hanucan oauH pas ansa Bcex CyLwHOCTeN

CoKpaleHue yncia KoOHGAMKTOB Npu
3aMnonHeHUn popm

Bay-adpdpekt ©

55



MCC-

C tomsk
MC .de

/lpyrme cueHapum
MCMNOJIb30BaHMUA



KonnpoBaHue b/l B MMKpoOCepBMCax

’ PUT /cars/3

Notification

Service 2/

Service Bus
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EF - CreatedDate / ModifiedDate

|d Name LastName CreatedDate ModifiedDate
2019-09-05 2019-09-05
4 Artur Drobinskiy 05:35:57.7725942 05:37:39.7270407
+00:00 +00:00
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EF - CreatedDate / ModifiedDate

foreach (var entityInfo in entries)

{ if (entityInfo.Entity is IEntityWithCreatedAndModifiedDate entity
&& (entityInfo.State == EntityState.Added
|| entityInfo.State == EntityState.Modified
))
{
if (entityInfo.State == EntityState.Added)
{ entity.CreatedDate = DateTimeHelper.Now;
}
entity.ModifiedDate = DateTimeHelper.Now;
}
}
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EF - Audit log

|d AfterJson Beforelson ChangesJson  Entity Objectld DateTime
{ {
Hld":]., |||d||:1’
"BirthDate":"2017-11- "BirthDate":"2017-11- 3/14/2018
099 09“ | " 8:59:47
4 "LastName":"Agmuu", "LastName":"Aamun", L hiemaRys <870 iy Lser 1 AM
"Managerld":null, "Managerld":null, +07:00
"Money":-677.00 "Money":0
} }

'MC
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EF - Audit log

foreach (var entity in entries)

{

AuditLog log = null;
if (entity.State == EntityState.Modified)

{
var beforelson = Serialize(entity.OriginalValues);
var afterJson = Serialize(entity.CurrentValues);
var difflson = JsonHelper.GetJsonDiff(beforelson, afterlJson);
log = CreatelLogEntry(beforelson, afterJson, diffJson, entity);
}
else if (entity.State == EntityState.Deleted)
{
var beforelson = Serialize(entity.OriginalValues);
var afterJson = "{deleted: true}";
log = CreatelLogEntry(beforelson, afterJson, "{deleted: true}", entity);
}

AuditLogs.Add(log);
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EF - Second Level Cache

Peako u3MeHAeMble AaHHble:
context.DoctorSchedule.Cacheable().TolList();

public override int SaveChanges()
{
var changedEntityNames = this.GetChangedEntityNames();

var result = base.SaveChanges();

this.GetService<IEFCacheServiceProvider>().InvalidateCach
eDependencies(changedEntityNames);

return result;

}

https://github.com/VahidN/EFSecondLevelCache.Core
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Summary

* EF npepoctaBnseT 6oratbie BO3MOXHOCTU
Mo OTCJIEXXMBAHMIO MSMEHEHUM

« Ecan Bce onepaumm 3anmcu NpoxoaAat
yepes EF - 310 oT/1M4HbIM Ccrnocob
CUHXPOHM3AUMUN AAHHDIX

« CUMHXpOHM3aUMa Npu XpaHeHmn Bcen b/l Ha
(PpOHTEHE - 0YEHb MPOCTOMN BapMaHT (HO
cnepmte 3a pasmepom b/)
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async componentDidMount() {
connection.on('DataUpdated', (entityType, id) => {
this.props.onUpdate();

1)

if (connection.state === HubConnectionState.Disconnected) {
await connection.start();

}

this.subscribe();

}

subscribe() {
if (this.props.keys.length > 0) {
connection.invoke('SubscribeToDataUpdates’', this.props.entityType, this.props.keys);

}
}
componentDidUpdate(prevProps: Readonly<SyncProps>, prevState: Readonly<{}>, snapshot?: any): \
if (prevProps.keys.join(';"') !== (this.props.keys || []).join(";")) {
this.subscribe();
}

}



