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Database.getUsers() callback

Database (Model)

ViewModel




Dependencies between Layers in a Domain-Driven Design service

Microservice

o ———————————————— — —

Application
Layer

S

Domain Model

Layer
v /
Infrastructure
Layer

\——————————————-——————‘/

S —————————————————————————— — "

A

|

A

-

[

\

Depends on the Domain-Model Layer so it can:
o Use entity objects
o Use Repository Interfaces/Contracts
Depends on the Infrastructure Layer (thru DI) so it can:
o Use Repository implementation classes, ideally through DI

Ideally, it must NOT take dependency on any other layer

It implements:
o Domain Entities, Aggregate-Roots and Value-Objects
o Repository Contracts/Interfaces (to be used in DI)

Depends on the Domain-Model Layer so it can:
o Use entity objects.
o Like EF updating a database through mapped entities
Direct dependency on infrastructure frameworks like EF Core or
any other database, cache or infrastructure API



Layers in a Domain-Driven Design Microservice

e ASPNET Web API

* Network access to microservice
Application Iayer ~ * API contracts/implementation

«  Commands and command handlers

* Queries (when using an CQS approach)

Ordering microservice * Micro ORMs fike Dapper

=

/———————“\

E Ordering ‘, + Domain entity model
b 6'1 Ordering.API : *  POCO entity classes (clean C# code)
| . * Domain entities with data + behavior
D &[c#] Ordering.Domain +— Domain model layer . ppp patterns:
D &[c#| Ordering.Infrastructure : : ngrzg‘afgﬂf,{;j%gﬁfzﬁed
e S e = A R e 2 o Repository contracts/interfaces

|

Data persistence infrastructure

»  Repository implementation
» Use of ORMs or data access API:
o Entity Framework Core or any ORM
o ADO.NET
o Any NoSQL database API

o Other infrastructure implementation

used from the application layer
o Logging, cryptography, search engine, etc.

Infrastructure layer —




Domain Entity pattern

Order entity class

Attributes
D
FirstName

LastName s Entity’s data
Address

Orderltems (List)

I

Methods oo
Order() constructor Entlty S

AddOrderltem(item) . Behavior
SetAddress(address) and |OgiC




Aggregate pattern

Buyer Aggregate (One entity) Order Aggregate (Multiple entities and Value-Object)

Attributes Attributes

Buyer (aggregate Root) 1D Street
OrderData City
Attributes [BuyerlD]
ID [Address]

FullName [Orderltems]
[PaymentMethods]

Attributes

Ll LL Order(params) constructor ID
Buyer(params) constructor SelokreieT PerUCﬂD
SetAddress(address) Price
CalculateTotal()




OObBbeKTHO-penaAunoOHHOe
npeodbpa3soBaHue



Knacc ObObekThbl
MepcoHanua ID#1 ID=2
ID damunusa = MiBaHoB damunua = NeTtpos
amunus ms = [1BaH Wms = lMNeTp

Vims OtyecyBo F VlBiHOBW-I ] |OtyectBO = NeTpoBKY
OT14ecTBO
ToString() ToStr}{ng() \ ToString()

ID / damunns ¢ Ums OT4YecTBO

1 VBandB WBaH VBaHOBUY

2 MeTpoB. Metp [MeTpoBUY

Tabnuua (oTHoweHne) pensunoHHon B

(PK)

/@ MepBUYHbLIN KNOY




( Ha4yano )

CuuTtaTtb 3Ha4YeHus aTpubyToB
coxpaHsieMoro obbekTa

CoxpaHuTb 3Ha4yeHns aTpubyToB B
COOTBETCTBYHOLMX Nonax Tabnuusl b

( Koneu )




¢ Haqlano b

Co3naTtb 0OBbEKT

l

N3Bne4b 3anuck B no 3HayeHuo naeHTudukaTopa
BOCCTaHaBNMBaeMoro o6bekTa, B KOTOPOW XPaHATCS 3Ha4YeHUs
aTpubyToB

'

CuntaTb 3HaA4YEeHUs nonen, B KOTOPbIX XPaHATCA 3Ha4YE€eHUA
anM6YTOB BOCCTaHaBnMBaeMoro obbLekra

l

anICBOMTb anMGYTaM CO34aHHOro obbLeKkTa CYMTaHHbIe
3Ha4YEeHUA

KoHeu




MNMepcoHanus

Knacc

amunua
rl
Ot4yedrBoO

«lepcoHanusa»

ToSking() .

Knacc
« TenedoH»

TenedoH

abnuua (QTHOLLEeHNe) « COHZANUAY
ID Damunun Umn | OT4eciBO |
1 M. WBeaHos WeaH WNeapoBuy |
2 ~N>[etpos Metp MNeTposny /

//(;a6nmua(

HoLweHue) « TengqdoH»

Tun Homep
CnyxebHblit 555-18-20
JomMaLuHuii 701-08-07
CnyxebHbli 580-90-85

BHewHun knwou
(FK)




Knacc «ABTOp»

ABToOp

a nnnAa

\o\mo
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Knacc «KHura»

KHura

h 4
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[ U3fagus

Tostring() \
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Entity Framework



MeodelExample.edmx [Diagram1]* + X

= Properties
¢ CustomerTypelD
J CustomerDesc

= Navigation Properties
v= Customers

q: Employee ~

= Properties
¢ EmployeelD
H LastName
K FirstName
K Title
F TitleOfCourtesy
M BirthDate
& HireDate
K hddress
K City
K Region
M PostalCode
& Country
& HomePhone
# Extension
J Photo
# Notes
& ReportsTo
K PhotoPath

= Navigation Preperties

0.1

v=l Employeest
v= Employee1
v= Orders

o= Territories <

T |
0.1 T

= Properties =l Properties
¢ CustemerlD ¢F OrderlD Fon
& CompanyName & CustomerlD Fp
F CentactName K EmployeelD = Proparties o d
K ContactTitle K QrderDate & OrderlD Ky
& Address > ReguiredDaxe o ProductlD K
K City K ShippecDate | 5 UnitPrice = Navi
K Region o1 ¢ # ShipVia 1 . F Quantity
K PostaiCode K Freight J Discount
& Country » ShipName & Navigation Properties
K Phene K ShipAddress > TR
K Fax K ShipCity gg'd:r ’ !
g : =] Product !
= Navigation Properties # ShipRegion RS — s
3 Orders F ShipPostalCode
v= CustomerDemo.. - # ShipCountry
= Navigation Properties = Properties
o5l Customer e sogion o | 8 Product
Add New > Entity... it
ty 3
Diagram > Association... 1
Zoom 4 Inheritance... :
Grid 4 Complex Type $
r
Scalar Property Format 4 Enum Type... '
Select All Function Import...
Validate :
: ¢= Categon
Update Model from Database... [ v Order_[
o=l Suppl
Generate Database from Model... L oubp 2
Add Code Generation Iltem...
i . perties
& Mapping Details TerritorylD ¢
A Model Browser TerriteryDescrip...
7 RegioniD
&  Properties Alt+Enter B roperties ST
I &5 Reaion D Aasana.




C:.‘} Standard (A

= Properties = Properties
¢¢ Standardid ¢¢ Teacherid
M StandardName . » TeacherName

& Standardid

& Description 0.1 *
=/ Navigation Properties \ / & TeacherType
= Navigation Properties

)
T One-to-Many - One-to-Many
¥= Teachers - ¥= Courses

ja———————————y] v= Standard

0.1

C\g Student

ertes = | = erties

= Properties One-to-One ¢ StudentlD ¢¢ Courseld
¢ StudentiD & StudentName M CourseName
» Addressi / \ & standardid A & Location
M Address? 6..1 1 & RowVersion 7 \ /' & Teacherid
& City = Navigation Properties =" Navigation Properties
K State ¢3) Standard Many-to-Many =] teacher

=/ Navigation Properties ¢= StudentAddress v= Students
§3 student y= Courses

e———y F——=



Ha3HauyeHue peno3utopus —
obecnevyeHue NMPUNOXeHUK CTadbUNbHOro
APl metogoB CRUD u peanu3auusa gaHHbIX
MeTOAOB.

CRUD (COKp. OT aHrn. create, read, update, delete — «co3gatb,
NpPOYecCTb, OOHOBUTD, yOoannTb») — aKPOHUM,
obo3HavawLWmin YeTblpe 6a3oBbie PYHKUUN, UCTOSTb3YEMbIE
npu paboTe ¢ NEPCUCTEHTHBIMU XPaHUNMLLAMN JaHHbIX.



[Tfpumep co3gaHua u
MCNOJIb30BaHUA peno3ntTopus
npunoxeHuun ASP.NET Core 3.0
Razor Pages h ORM Entity Framwork
Core



sing System.Collections.Generic;
1Ising System.Ling
using System.Threading.Tasks

-Inamespace WebApplication6.Models

{
= public class User
{
public Guid Id { get; set; }
public string Name { get; set;
¥




Busing Systemﬂ
using System.Collections.Generic;
using System.Ling;
using System.Threading.Tasks;
using Microsoft.EntityFrameworkCore;

Finamespace WebApplication6.Models

1
& public class WebApplication6Context : DbContext
I
Gl ' public WebApplication6Context (DbContextOptions<WebApplication6Context> options)
: base(options)
{
; ¥
public DbSet<hWebApplication6.Models.User> Users { get; set; }
ST -
|}




5.

Bhsing System;

using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

using Microsoft.EntityFrameworkCore;

-inamespace WebApplication6.Models

1
Cooinok: 9
&l public class UserRepository
{
private readonly WebApplicationB6Context _context;
Ccownow: 4
El public UserRepository(WebApplicationéContext context)
{
_context = context;
¥




coounka: 1

public async Task<List<User>> GetAllUsersAsync()

{
h

return await _context.Users.TolistAsync();

cconnka: 1
public async Task AddUserAsync(User user)
{
await _context.Users.AddAsync(user);
await _context.SaveChangesAsync();

¥

"~

Ccounox: 2

public async Task<User> GetUserAsync(Guid id)

{

return await _context.Users.FindAsync(id);



public async Task<User> GetUserAsync(Guid id)

{
return await _context.Users.FindAsync(id);
¥
ccownka: 1
public async Task UpdateUserAsync(User user)
{

User existUser = await _context.Users.FindAsync(user.Id);
_context.Entry(existUser).CurrentValues.SetValues(user);
await _context.SaveChangesAsync();

s s~



ccownka: 1

public async Task<bool> DeleteUserAsync(Guid id)

{

User user = await _context.Users.FindAsync(id);
if (user == null)

{
return false;
¥
else
{
_context.Users.Remove(user);
await _context.SaveChangesAsync();
return true;
¥



Index

Create New
Name
User 1 Edit | Details | Delete
User 2 Edit | Details | Delete

User 3 Edit | Details | Delete
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@page
@model WebApplication6.Pages.Users.IndexModel

@
¥

ViewData["Title"] = "Index";

<h1>Index</hl>

=<p>
<a asp-page="Create">Create New</a>
</p>
§<tab1e class="table">
= <thead>

$ <tr>
B <th>
@Html.DisplayNameFor(model => model.Users[@].Name)
i </th>
<th></th>
</tr>
I </thead>

= <tbody>



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

—@foreach (var item in Model.Users) {
|

%' <tr>
= <td>
@Html.DisplayFor(modelItem => item.Name)
</td>
= <td>
<a asp-page="./Edit" asp-route-id="@item.Id">Edit</a> |
<a asp-page="./Details" asp-route-id="@item.Id">Details</a>
<a asp-page="./Delete"” asp-route-id="{@item.Id">Delete</a>
</td>
I </tr>
i
</tbody>
 </table>




Inamespace WebApplication6.Pages.Users

1
Cooinok: 6
El public class IndexModel : PageModel
{
private readonly UserRepository userRepository;
Coounow: 0
&l public IndexModel(WebApplication6.Models.WebApplication6Context context)
{
userRepository = new UserRepository(context);
! ¥
Ceoinox: 3
public IList<User> Users { get;set; }
Ccowvnow: O
Gl public async Task OnGetAsync()
{
Users = await userRepository.GetAllUsersAsync();
I ¥
N




Create

User

Name

Back to List
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lBpage
@model WebApplication6.Pages.Users.CreatelModel

@{
¥

ViewData["Title"] = "Create";

<h1>Create</hl>

<h4>User</h4>
<hr />
g&div class="row">
?’ <div class="col-md-4">
S <form method="post">
<div asp-validation-summary="ModelOnly" class="text-danger"></div>
S| <div class="form-group">
<label asp-for="User.Name" class="control-label"></label>
<input asp-for="User.Name" class="form-control"” />
<span asp-validation-for="User.Name" class="text-danger"></span>
</div>
<div class="form-group">
<input type="submit" value="Create" class="btn btn-primary"” />
</div>
</form>
</div>
:</div>

[T+

-

F<div>
<a asp-page="Index">Back to List</a>
| </div>




Ccoinok: 6
public class CreateModel : PageModel

{

private readonly UserRepository userRepository;

Cebinok: 0
public CreateModel(WebApplication6.Models.WebApplication6Context context)

{
}

Ccoinok: 0
public IActionResult OnGet()

{
}

userRepository = new UserRepository(context);

return Page();

[BindProperty]
Ccoinok: 4
public User User { get; set; }



LLDUNOK. U

public async Task<IActionResult> OnPostAsync()

{
if (!ModelState.IsValid)

{

return Page();

}

await userRepository.AddUserAsync(User);

return RedirectToPage("./Index");



Delete

Are you sure you want to delete this?
User

Name User 2

== =M | Back to List
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lpage
@model WebApplication6.Pages.Users.DeleteModel

@{

ViewData["Title"] = "Delete”;
b
<h1>Delete</h1>

<h3>Are you sure you want to delete this?</h3>

=<div>
<h4>User</h4>
<hr />
= <dl class="row">
= <dt class="col-sm-2">
@Html.DisplayNameFor(model => model.User.Name)
</dt>
= <dd class="col-sm-18">
@Html.DisplayFor(model => model.User.Name)
</dd>
[ </d1>

= <form method="post">
<input type="hidden" asp-for="User.Id" />
<input type="submit" value="Delete" class="btn btn-danger"” /> |
<a asp-page="./Index">Back to List</a>
</form>
</div>




public class DeleteModel : PageModel
{

private readonly UserRepository userRepository;

Ccbinok: 0

public DeleteModel(WebApplication6.Models.WebApplication6Context context)
{

}

userRepository = new UserRepository(context);

[BindProperty]
Ccbinok: 5
public User User { get; set; }

Ccounok: 0
public async Task<IActionResult> OnGetAsync(Guid? id)

{
if (id == null)

{
}

return NotFound();

User = await userRepository.GetUserAsync((Guid)id);

if (User == null)
{

}

return Page();

return NotFound();



Ccbinok: 0
public async Task<IActionResult> OnPostAsync(Guid? id)

{
if (id == null)

{

return NotFound();

}

if(await userRepository.DeleteUserAsync((Guid)id))
{

return RedirectToPage("./Index");

}

else

{

return NotFound();

}



Edit

User

Name

User 2

Save

Back to List
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lpage
@model WebApplication6.Pages.Users.EditModel

@{
ViewData["Title"] = "Edit";
}
<h1>Edit</h1>
<h4>User</h4>
<hr />
gxdiv class="rou">
g‘ <div class="col-md-4">
= <form method="post">

<div asp-validation-summary="ModelOnly" class="text-danger"></div>
<input type="hidden" asp-for="User.Id" />
=) <div class="form-group">
<label asp-for="User.Name" class="control-label”></label>
<input asp-for="User.Name" class="form-control” />
<span asp-validation-for="User.Name" class="text-danger"></span>
</div>
<div class="form-group">
<input type="submit" value="Save" class="btn btn-primary” />
</div>
</form>
</div>
</div>

[+

E<div>
<a asp-page="./Index">Back to List</a>
| </div>




public class EditModel : PageModel

{

private readonly UserRepository userRepository;

Ccoinok: 0
public EditModel(WebApplication6.Models.WebApplication6Context context)

{

userRepository = new UserRepository(context);

}

[BindProperty]
Ccbinok: 7
public User User { get; set; }

Ccoinok: 0
public async Task<IActionResult> OnGetAsync(Guid? id)

{
if (id == null)

{

return NotFound();

}

User = await userRepository.GetUserAsync((Guid)id);

if (User == null)
£

}

return Page();

return NotFound();



public async Task<IActionResult> OnPostAsync()

{
if (!ModelState.IsValid)

{
}

await userRepository.UpdateUserAsync(User);

return Page();

return RedirectToPage("./Index");



Ucnonb3oBaHMe MUKPOCNYXO C
lwadnoHamu DDD



MuKpocepBUCHaA apXMUTeKTypa — BapuaHT cCepBucC-

OPUEHTUPOBAHHOW  apXUTEKTYpbI

NpOrpaMMHOro

obecneveHus, Hal'lpaBJ'IeHHbIﬁ Ha B3aMMOOEWNCTBUE

HebonbLUKMX, cnabdo CBA3aHHbIX U NErk0 U3MEeHAEeMbIX

Mo,qyneﬁ — MUKPOCEPBUNCOB.

Monolithic vs. SOA vs. Microservices

b 4

Single Unit

O
O

Coarse-grained

CICICIC,
CICICIC,
CICICIC
CICICIC

Fine-grained




CBoOMCTBA, XapaKTepHble AN MUKPOCEPBUCHOW apXUTEKTYpPBbI:

= MOAYJIIN MOXHO JiIerkO 3aMEHUTb B nroboe BpeMA. aKUEeHT Ha TpPOoCTOTY,

HE3aBUCNMOCTb pa3BéprIBaHMﬂ N OOHOBMNEHMUS KaXxXgoro 3 MMKpocepBmnCoOB,

MoAyJin  OpraHnN3oBaHbl BOKPYT (*)yHKHMIZZ MUKpoOcepBNC MO BO3MOXHOCTHU
BbIMOJTHAET TOJ1IbKO OAHY AOCTATO4YHO 3JIEMEHTAPHYIO beHKLI,I/IPO;

Moaynu MoryT ObiTb peanu3oBaHbl C WCMOMb30BaHMEM Pa3fUYHbIX A3bIKOB
nporpaMmMupoBaHusi, dpPenMBOPKOB, CBA3YIOLLIENO NPOrpaMMHOro obecneyeHus,
BbIMOMHATLCA B Pas3fMYHbIX Cpedax KOHTernHepusauuu, BUpTyanusauum, nog
yrnpaBneHNneM pasfnyHbIX ONepaLyoHHbIX CUCTEM Ha pasnuYHbIX annapaTHbIX
nnatopmax: NpMopuTET OTAAETCS B NONb3y HanbonbLuen 3PEKTUBHOCTU ANS

Ka)K[OOW KOHKPETHOM DYHKLUMN, HEXENW CTaHaapTU3aLmMmM cpeacTB pa3paboTkm u
NCMOSTHEHUS;

dPXUTEKTYpPpaA CUMMETPUYHHAA, a HEe WUnepapxmyeckad. 3aBUNCUMOCTU MeXAY
MUKpocepBnCamMn oaHOpPaHroBble.



MONOLITHIC MICROSERVICES

MICROSERVICE
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MICROSERVICES



Direct Client-To-Microservice communication
Architecture




Using a single custom APl Gateway service

Client mobile app SRS EHEESEEEESEEESEEE ==

| Backend

N EOMBIORE e /

. R R L R e e S S RS N T L R S e
Client SPA Web app APl Gateway | ( Microservice2
I I [
‘ | m ASPNET Core | | [&e:’bAP]' |

d |

: container Hepriost ' : : :
N /. \_ container /

e e S S it

Traditional Web app

_____________________

[ Client WebApp MVC | \_container ________ /
| |
Browser -« » ASPNET Core MVC '
HTML : container i
‘\ _____________________ v/
HTML

l
I
I
I
]
I
l
I
I
I
1
J



Using multiple APl Gateways / BFF

C|ientmobi|eapp ————————————————————1

| Back end
[

/ . L]
Microservice 1 \I
Web AP !
|
|
|

____________________

container y;

i A A R
i o e e e o e e et 0

Client SPA Web app I (" Microservice 2 \I I
PR Sateiae o ek Web AP !
| [ API Gateway - Web u |
> ASPNET Core | 4 | [
JSON | | WebHost \_Container ’
\.___contaner™ [
JavaScript/Angularjs I B T ST
Microservice 3 I
| Web AP :
Traditional Web app L m i [
| “Client WebApp MVC \: \_contaner _________ / I
Browser < | =E ASPNET Core MVC !
HTML | container : I
I % Y;
HTML dl



Composite Ul generated by microservices
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| Back end

Microservice 1
Web API

-

\_container

>

Microservice 3
Web API

\_container

* External microservice patterns
* API Gateway
* Resilient communication

e Pub/Sub and event driven

Internal design patterns per microservice



Monolithic Ul consuming microservices

Microservices

~ Microservice 1
Web AP

-
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7~ Monolithic Ul

Monolithic Ul: Visual layout,
shapes and styles are defined in
the client app, and don't depend
\\on the microservices ,
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CQRS (Command Query Responsibility Segregation)

JTrobon MeToa AoOMKEeH NN N3MeHATb COCTOsIHUe OObEeKTa, nu
BO3BpawaTb pe3ynbTaT — HO He TO U Apyroe o4HOBPEMEHHO.

CQRS — apxuTekTypHbln NaTTEPH, KOTOPLIA npegycMmaTtpuBaeT
pasgeneHne nNpuUoXeHUs Ha OBe oTAefibHble Moaenn AaHHbiX. OgHa n3
HMUX OTBeYaeT 3a OOHOBMEeHMe [daHHbIX (onepauuM Mo  3anucu  Unu
KOMaHAbl), Apyrasi — 3a oTobpakeHne gaHHbIX (onepayum no CYUTbIBAHUIO
NN 3anpochl).

KomaHab! VS 3anpocbl: cTporoe pacnpeneneHve ponewu

Kaxxgas onepauma — 3to nmbo KomaHaa unm 3anpoc, U He MOXET ObITb
covyeTaHmem oboux.

KomaHga (Takke nsBecTHasa Kak MogmgukaTop) BHOCUT NU3MEHEHUSA B
CUCTEMY, HO HE BO3BpaLLLaeT AaHHble. 3anpoc, HaobopoT, Nony4vaeT u
oToGpakaeT AaHHblE U3 CUCTEMbI, HO HE MOXET UX MEHATD.



External architecture INnternal architecture
per application per microservice
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* External microservice patterns Internal DDD patterns in addition to
* API Gateway SOLID principles and Dependency
* Resilient communication Injection

* Pub/Sub and event driven



Layers in a Domain-Driven Design Microservice

e ASPNET Web API

* Network access to microservice
Application Iayer ~ * API contracts/implementation

«  Commands and command handlers

* Queries (when using an CQS approach)

Ordering microservice * Micro ORMs fike Dapper
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E Ordering ‘, + Domain entity model
b 6'1 Ordering.API : *  POCO entity classes (clean C# code)
| . * Domain entities with data + behavior
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Data persistence infrastructure

»  Repository implementation
» Use of ORMs or data access API:
o Entity Framework Core or any ORM
o ADO.NET
o Any NoSQL database API

o Other infrastructure implementation

used from the application layer
o Logging, cryptography, search engine, etc.

Infrastructure layer —




