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O yem NOroBOpPUM

BBeAeHMe

event sourcing — TeopuA
YyTb-4yTb OAUKE K KOoAy
BEPCUOHUPOBAHME
pacnpeaeneHHbln event sourcing
NTOTU
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Y4TO Mbl XOTUM OT CUCTEMDbI ?

* HYXXHbl CZ10XKHbl€E BbI60pKM MNOo AdHHbIM
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* HYXXHbl C/ZIOXKHbIE BbI60pKM MNo AdHHbIM

* 3alpOCOoB Ha YTeHUue H6osblle Yyem Ha 3aNmCb
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Y4TO Mbl XOTUM OT CUCTEMBbI ?

* HYXKHbl CZIOXKHbIE BbI60pKM MNo AdHHbIM
¢ 3dfnpocoB Ha YTeHune bosablUe Yyem Ha 3aNnCb
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Y4TO Mbl XOTUM OT CUCTEMBbI ?

HYXXHbl CZTOXKHbIE BbI60pKVI MNo AdHHbIM
3dMpPOCOB HA YTEHUNE bosiblle Yem Ha 3anucb
UCTOPUNA BCEX M3N\€H€HMIZ, BO3SMOMXHOCTb OTKATUTb USMEHEHUNA

BO3MOXHOCTb Pa3BMBATb NMPUIOHKEHUNE



Y4TO Mbl XOTUM OT CUCTEMBbI ?

HY>KHbl CNOMKHble BbIOOPKK MO AaHHbIM

3anNpoCoB Ha YTeHne bonblle Yem Ha 3anuchb

MCTOPUA BCEX USMEHEHMNIA, BO3SMOXHOCTb OTKaTUTb M3MEHEHMUS
BO3MOKHOCTb pa3BMBaTb NPUJIOKEHUE

pacnpeneneHHoCTb

- reorpaduyeckas (Hanpmumep, NoNb3oBaTeNbCKME AaHHbIE)

- MOBUAbHbIE NPUIOXKEHUS
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TpaanMLUMOHHAA apPXUTEKTYPA

Application

var order = new Order(...);
orderRepository.Save(order);

Domain model

class Order

{

-

class OrdersContext : DbContext

{
}

public DbSet<Order> Orders { .. }
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Hem Naoxo

* object-relational impedance mismatch



Hem Naoxo

* object-relational impedance mismatch
* TAXKENble, meaJsieHHble BblIOOPKU
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Hem Na1oxo

* TepAeM 3HaHUA 0 paboTe Halwen cucTemsl
* - KaKue AaHHble USMEHUAUCH?

* -noyemy OHWU N3MEHUNUCH?

R

42 OwmnbkKa
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Hem Naoxo

* OrderService, ProductService — cepBucbl, NpuBA3aHHbIE K

CYLLHOCTSIM

Order service =

Product service

Order

Shipment

Product
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Hem Na1oxo

* OrderService, ProductService — cepBucbl, NpMBsiI3aHHbIE K

CYLLWHOCTAM

— Order

Order service =

Shipment

Mega service =

i —
Product service —

Product
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Hem Na1oxo

* IerKo HapyLKUTb rpaHunLLbl arperaTos

Order service -_—

Shipment service

Order

Order shipment
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Lenw

HYXXHbl C/10XHble BblIOOPKK N0 AaHHbIM

3anpocoB Ha YTeHue 6onblue Yem Ha 3anucb

NCTOPUA BCEX USMEHEHWNIA, BO3SMOXHOCTb OTKaTUTb M3MEHEHMUS
BO3MOXHOCTb Pa3BUBaTb NPUNOKEHNE

pacnpeneneHHoCTb



CQRS

Client

Command
Model

Materialized
View
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Lenwn

* HYXKHbI C/10XKHble BbIGOpKM Nno AdHHbLIM
V4 3dMNpPOCOB HA YTEHWNE H6osblle Yyem Ha 3aNmCb
* ICTOPUA BCeEX MBMEHEHMﬁ, BO3MOXHOCTb OTKAaTUTb U3MEHEHUA

Xo4y BNAETb 3aKa3bl Y KOTOPbIX CEroaHA

nobasman HoBble TOBApPbI
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Event sourcing

*cobbITUA ABNAOTCA eANHCTBEHHbIM
nepeoHa44d/ibHbiM UCTOHHUKOM 3HAHUMU O
TOM, HUTO NMPON30OLLJIO B CUCTEME.

e [lpyrne KOMMNOHeHTbl UCNOAb3YIOT COObITUA ANA TOro YToOblI NOCTPOUTL Ha UX
OCHOBE CBO€E BHYTPEHHEE COCTOSIHME

* cOObITUA HEM3MEHAEMbI N XPaHATCA B Event store



Event — driven architecture

Ordering

OtnpaBka B wuHy | var order = CreateOrder();
var message = new OrderCreated(order.Id);
_bus.Publish(message);

—
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Event sourcing

My6ankauma cobbiTna

Ordering

BoccTtaHoOBAeHMe cocToAHUA Ha ba3e Event store

23



[ ne npumeHAaTb Event sourcing?

* Onpepnensem obnactb npumeHeHmns CQRS/ES, HaanN\ep Bounded
context

S

,' User management

e e e e e e e e e e e e ————

Ordering context User management

Order — event sourced

integration event

e o o - - - - - - - ———

—— e —————— .

Order su%mitted domain event

Order chat - CRUD

Payment context
Ordering integration event

I
I
I
I
I
I
I
I
|

e e e . — — — — — — — — — — — — — — —

User - CRUD



Kak npumeHATb Event sourcing?

Aggregate pattern

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

—r———————-—-—_-—_-—_—_—_—_—_—— - —

Attributes
Buyer (Aggregate Root) ID
OrderData
Attributes [BuyerlD]
D [Address]
FullName [Orderltems]
[PaymentMethods]

Methods
Methods Order(params) constructor
Buyer(params) constructor AddOrderltem(item)
SetAddress(address)
CalculateTotal()

Attributes
Street
City

Attributes
D
ProductlD
Price

25



Kakme cobbITnA y HAac ecTb?

e OrderPlaced — co3aaH HOBbIM 3aKa3

* OrderAssignedToManager — 3aka3 Ha3Ha4YeH Ha onepaTopa
* OrderltemAdded — K 3aKa3 gobasneH ToBap

* OrderSumbitted — 3aka3 oTnpaBneH Ha onnaty

* BuyerCancelledOrder — nokynatenb oTKNOHWA 3aKa3



JTtoboe nameHeHme CoOCTOaHMA - cobblTHne

Place order

—
Buyerld: 42

Order
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JTltoboe n3meHeHme CoOCToaHnA - cobbiTne

Place order

—
Buyerld: 42

.

Buyer : 42

)

\V/

Order placed
event
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JTltoboe n3meHeHme CoOCToaHnA - cobbiTne

Place order

—
Buyerld: 42

Order

> Order placed
event
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JTltoboe n3meHeHme CocToaHnA - cobbiTne

Order placed
event

Add order item
—

Order

Assigned to
manager
event
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JTltoboe n3meHeHme CocToaHnA - cobbiTne

Add order item
/Buyer: 42 )/

Assigned to
manager

\ / event
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JTltoboe n3meHeHme CocToaHnA - cobbiTne

Add order item
/Buyer: 42 A

ﬂ \ Assigned to
l manager

\ / event
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JTltoboe n3meHeHme CocToaHnA - cobbiTne

Add order item
/Buyer 42 A

Assigned to
manager

event

‘ | [locku \ ltem added
event

S
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Kak npumeHATb Event sourcing?

* ltoboe nsmeHeHne cocToAaHMA - cobbITUA
e CobbITUS NPUBA3bIBAIOTCA K arperaty
(streamld, version)

DI -
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Kak npumeHATb Event sourcing?

* /lloboe nameHeHne cocToAHUA - cOObITUA
* CobbITUA NPMBA3bLIBAOTCA K arperaTty
(streamld, version)

* CobbITUA HUKOrAa HE BaNNAMNPYHOTCA



Event sourced apxnteKkTypa

Ordering context

Append events

Apply event to state

Read order projection

U Read state from stream

Publish

BHewHMe

CUCTEMDI

Get new events

Projector

Build projections

Order read

models
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Write yacTb

Ordering context

Append events
Publish

Read state from stream

\

Apply event to state
Get new events

Projector

Build projections

Read order projection

Order read

models

BHewHMe

CUCTEMDI
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Peannsaumsa — cobbiTnA 3aKas3a

class OrderPlaced

{
¥

public Guid Buyer { get; set; }

class OrderItemAdded
{

¥

public string ItemId { get; set; }

38



Co3aaHue arperaTa

class Order

{

public Order(Guid id, Guid buyer)

{

Validate(...);

var event = new OrderPlaced

{
Aggregateld = id,
Buyer = buyer

s

PendingEvents.Add(event);
Apply(event);



Co3aaHue arperaTa

public void Apply(object event)

{
switch (event)
{
case OrderPlaced created:
When(created);
break;
}
}

public void When(OrderPlaced event)

{
Id = event.Aggregateld;

Buyer = event.Buyer;



Moamndukauma

public void AddLineItem(string lineItemName)

{
var event = new OrderItemAdded
{
TtemId = lineItemName
}s
PendingEvents.Add(event);
Apply(event);
}

public void When(OrderItemAdded event) => LineItems.Add(event.ItemId);



Peannsauma - Event store

Task AppendEvents(string aggregateld, IEnumerable<object> events);

IReadOnlyCollection<EventEnvelope> ReadStream(string aggregateld);

class EventEnvelope

{

object Data { get; set; } // camo cobbiTue

EventMetadata Metadata { get; set; } // meTamaHHble cobbITUA

42



Read yacTtb

Ordering context

Append events

Order

Apply event to state

Read order projection

U Read state from stream

Get new events

Projector

Build projections

Order read
models
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Read yacTtb

 Read models, view models,

projections

* CYB/, json, Elastic.. Order events

Buyers events

Products events

Orderld LineltemsCount CllentName RecentAddedItem
Name

D7BD21BE-... Bacs L ocKku
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[TpoLle murpaumm AaHHbIX

Orderld LineltemsCount | ClientName RecentAddedIte
mName

D7BD21BE-.. Baca LJocku

Orderld entAddedite
mName

D7BD21BE-...
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Morxkem 106aBUTb HOBOE NpeacTaBAeHME
NaHHbIX

/ \ T tite mTyp
ecen e (S

D7BD21BE-..

Od rid LmeltemsCount CllentName

D7BD21BE-.. 2 Bacs ,EI,OCKM
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JlocTaBKa COObITUM

Ordering context

Append events

Order

Get new events

U Read state from stream

Apply event to state

Projector

Build projections

Read order projection

Order read
models

47



JlocTaBKa COObITUM

* Sync vs async



JlocTaBKa COObITUM

* Sync vs async
* Push vs pull



JlocTaBKa COObITUM

* Sync vs async
* Push vs pull

while (true)
{

var eventsPage = await GetNextPage(lastEncountered);

foreach (var event in eventsPage.Events)

{
await BuildReadModel(event);
}

lastEncountered = eventsPage.LastSequenceNumber;



Message bus a4nsa A40CTaBKM CODbITUN

_eventStore.Save(events);
foreach (var e in events)

{

_messageBus.Publish(e);

}



Message bus a4nsa A40CTaBKM CODbITUN

_eventStore.Save(events);
foreach (var e in events)

{

_messageBus.Publish(e);

}

* HoBble NOANNCYUKN
* Out or order publish

Handle(x)
Scenario 3
return
r Handle(Y)
[ return >
< Dispatch(Y)
Dispatch(X) >
{Y,X} Out of order.
Thread 1 AR Dispatch Thread 2

www.websequencediagrams.com
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Message bus a4nsa A40CTaBKM CODbITUN

_eventStore.Save(events);
foreach (var e in events)

{

_messageBus.Publish(e);
}
* HoBble NOANUCYUKHU
* Out or order publish

* Redelivery, nocnenoBaTenbHOCTb
NOCTAaBKM

e BaTtyun cobbITIN?

Scenario 3

Handle(x)

retum

Handle(Y)

return

Dispatch(X)

¢

Dispatch(Y)

Thread 1

AR

{Y,X} Out of order.

Dispatch

Thread 2

www.websequencediagrams.com
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[1ntockl Event sourcing

e lomeHHaa moaenb, cBoOboAHaA OT AeTanen XxpaHeHUs



[1ntockl Event sourcing

e lomeHHaa mogenb, cBob6oAHAA OT AeTaNen XpaHeHUs
* He TepAaem 3HaHUA



[1ntockl Event sourcing

e lomeHHaa mogenb, cBob6oAHAA OT AeTaNen XpaHeHUs
* He TepAaem 3HaHUA
* AyaAnNT U3MEHEHUN KaK BOHYC

2019-08-13 13:45 | MeHepnep AkoB | npumeHun cknaky 10% ncxoasa n3 ctatyca K1neHTa

2019-08-13 13:59 |MeHepaxep AkoB | noaTBepann 3akas

2019-08-14 09-34 |Cucrtema|3aKas onsayeH KaMeHTom, cymma 425

2019-08-14 10-45 |Cuctema|3akas nepenaH B cnyxby gocrtaBku, TrackingNumber: 000123123



HO eCTb MMNHYChI..



Event sourcing — mea/ieHHO

DI IDIDIDIDID



CHanwoTbl

Snap
) -
2D IDIDEDID I



He ctounT genatb BCHO cucremy
yepes Event sourcing



Bbille nopor Bxo4a

Ordering context

Append events

Apply event to state

Read order projection

U Read state from stream

Get new events

Projector

Build projections

Order read

models
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Bbille nopor Bxo4a

Append events

Read state from stream

A

Get new events

Build projections

Order read
models
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bonblwe NprUYnH ANA OTKa3a

Ordering context

Append events

Apply event to state

Read order projection

U Read state from stream

Order read
models
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Eventual consistency

models

Insert into read models
Get new events [ Order placed event

____________________»
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nebyeT 60/1€ee OTBETCTBEHHO
DOEKTUPOBAHUA

R
- ©

Order

V 1 Assignment
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TpebyeT 6on1ee OTBETCTBEHHOMO
MPOEKTMPOBaAHMA JOMEHHOW MOAENN

* HeonTMManbHble rpaHuLLbl arperaTos
- 3arpy3sKa AMWHUX AaHHbIX

- Heob6xoammocTtb KoopanHUpoBaHMa (Hanpumep, caru)

Process manager

66



TpebyeT 60/1€€ OTBETCTBEHHO
MPOEKTMPOBaAHMA JOMEHHOW MOAENN

* HeonTMManbHble rpaHuLLbl arperaTos
* 3TU rpaHULbl HE TaK MPOCTO USMEHUTb



Lenwn

* BOSMOXHOCTb Ppa3BUBATb NpuaoxKeHue

* pacnpeneneHHoOCTb

quy OANH 3dKd3 Ha HECKOJIbKUX

KJTNEHTOB

68



HeCcKO/bKO TaK HeCKOJ1bKO..

public class OrderPlaced

{
}

public Guid BuyerOrganization { get; set; }

// npeBpawaeTcad B ...

public class OrderPlaced

{
}

public Guid[] Buyers { get; set; }

69



BepcnMoHMpoOBaHMe

e OWKNbKU



BepcnMoHMpoOBaHMe

* OwnbKmM
* N3ameHeHUUn TpeboBaHUI



BepcnMoHMpoOBaHMe

* OwnbKmM
* N3ameHeHUUn TpeboBaHUI
» Refactoring toward deeper insight
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BepcnMoHMpoOBaHMe

* OwnbKmM

* N3ameHeHUUn TpeboBaHUI

» Refactoring toward deeper insight

* BaXKHO NOHMMATb NPUPOAY U3IMEHEHMUA

e O cTpaTernmn BepCUOHMPOBAHMA /yyLLEe NOAYMATb 3apaHee



YTO ecTb cemyac

public class OrderPlaced

{
public Guid BuyerOrganization { get; set; }
}
public Order(Guid id, Guid buyerOrganization)
{
var event = new OrderPlaced
{
Aggregateld = id,
BuyerOrganization = buyerOrganization
}s

RaiseEvent(event);
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[TogneprKKa pa3HbIX BEPCUM

public class OrderPlaced

{
}

public Guid BuyerOrganization { get; set; }

public class OrderPlaced V2
{

¥

public Guid[] Buyers { get; set; }
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[TogneprKKa pa3HbIX BEPCUM

public Order(Guid id, Guid[] buyers)

{
var event = new OrderPlaced V2
{
Aggregateld = id,
Buyers = buyers
}s

RaiseEvent(event);



[TogneprKKa pa3HbIX BEPCUM

public void When(OrderPlaced event)

{
Id = event.Aggregateld;
Buyers.Add(event.BuyerOrganization);
}
public void When(OrderPlaced V2 event)
{

Id = event.Aggregateld;
Buyers.AddRange(event.Buyers);



AnKacT

OrderPlaced
event

Order upcaster

OrderPlaced _v2
event
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ANKacT

class OrderEventUpcaster

{
object Upcast(OrderPlaced src)
{
return new OrderPlaced V2
{
Aggregateld = src.Aggregateld,
Buyers = new [] { src.BuyerOrganization }
}s
}
}
public void When(OrderPlaced V2 event)
{

Id = event.Aggregateld;
Buyers.AddRange(event.Buyers);

80



Ecim ankacTa He XxBaTaeT

* [1na b6osiee CNoKHbIX cueHapues eCTb bonee cnoxHble noaxoabnl



Ecim ankacTa He XxBaTaeT

» 1na 6onee cNOXHbIX CLeHapueB ecTb bosee cnoxKHble noaxoabl
 CyllecTBytoLLMe cOObITUA NyYlLe HE USMEHATb



Lenw

* V' HYXXHbl CNOXHble BbIBOPKM NO AaHHbIM

* /3anpocoB Ha YTeHMe bosblie Yem Ha 3anuchb

* V' UcTOopuna BCeX USMEHEHWUI, BOSMOXHOCTb OTKaTUTb U3SMEHEHMUS
* V' BO3MOHOCTb pa3BMBaTb NPUIOIKEHUE

* pacnpeaeneHHocTb



Replication — single leader

Replication
-
-

A
-
Read/write -~ Change:id =42, data=...
g Leader
Insert into orders ~

Read only

&

Select * from orders

v
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Mult

leader replication

-
|

I conflict

I resolution
|

|

I

I

I

I

I

I

I

-

read-write

queries

changes

Datacenter 1!

follower

Datacenter 2 -
conflict

resolution

changes

follower leader

read-write
queries
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[Toaxoabl K penankaumnm

e Statement based
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[Toaxoabl K penankaumnm

* Statement based

* WAL shipping

* Logical replication

* Bo3MOKHa penankaumm Ha YpoBHE NPUIOKEHUMN.
B Hawem cny4dae — penankauma event store



Event sourced replication

Conflict detection
& resolution

Syncl

Order ES 1

Order service
1

Order ES 2

Order service
2
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Replication conflict

Update Order set Status = Assigned where id =42
Status = In progress
Status = Assigned Conflict! Cannot update status

____________________»

Change: id = 42, oldStatus =
inProgress, newStatus= cancelled

Change: id = 42, oldStatus =
inProgress, newStatus= assigned

Conflict! Cannot update status

____________________»

b2
Status = Cancelled
Status = In progress

Update Order set Status = Cancelled where id = 42

91



Update Order set Status = Assigned

Status = Assigned

Update set Status = Cancelled Error, locked!

92



LWW (last write wins)

Update Order set Status = Assigned

Atus = Assigned

____________________»

Status = Cancelled Status = Assigned

____________________*

N

Update set Status = Cancelled

93



CRDTs

* State-based / operation-based

* Counter

* LWW-Register

* MV-Register

* G-Set

e 2P-Set

* JSON CRDT (https://arxiv.org/pdf/1608.03960.pdf

94


https://arxiv.org/pdf/1608.03960.pdf

Event sourced replication fnoum oo cosume-

v

v

OrderPlaced [ OrderltemAdded, OrderPriorityChanged ]

OrderPlaced OrderAssignedToManager
| | | | | | | | | | | | | | | | | | | | | | | | | *

OrderAssignedToManager

l 95



Sequence BHYTPU KaxXdoro m3 ES - pasHble

OrderPlaced

OrderltemAdded OrderPriorityChanged  OrderAssignedToManager

______________»

_________I________

OrderAssignedTo OrderltemAd o
OrderPlaced Manager ded OrderPriorityChanged

96



Vector clock (version vector)

* Colin Fidge and Friedemann Mattern, 1988
* v(e)=[(id1, clockValuel), (id2, clockValue2)]
* Mpumep: v = [(“replical”, 1), (“replica2”, 3)]

97


https://en.wikipedia.org/wiki/Friedemann_Mattern

Vector clock (version vector)

* Colin Fidge and Friedemann Mattern, 1988
* v(e)=[(id1, clockValuel), (id2, clockValue2)]
* Mpumep: v = [(“replical”, 1), (“replica2”, 3)]

* vl <v2, echm ana noboro id v1[id] <= v2[id] n xotsa 661 0gnH cTporo
MeHbLle

e echn v(el) < v(e2), To el -> e2 (cheayet us)
* OTHOLLEHWEe YacTUYHOro nopagka (partial ordering)

98


https://en.wikipedia.org/wiki/Friedemann_Mattern

Vector clock (version vector)




Vector clock (version vector)

OrderPlaced
[(a, 1)]
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Vector clock (version vector)

OrderPlaced
[(a, 1)]

ltemAdded
[(a, 2)]

@ - - -—@--

AssignedToManager
[(a, 1), (b, 1)]

PriorityChanged
[(a, 3)]

Submitted
[(a, 4), (b, 1)]

‘
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Vector clock (version vector)

Hesasucumo
OrderPlaced ltemAdded PriorityChanged Submitted
[(al 1)] [(al 2)] [(a) 3)] [(a, 4), (b, 1)]
lpu4yuHa
_______ || | | | | | | | | | | | | »
AssignedToManager
[(a, 1), (b, 1)]
Cnedcmeue
Hesasucumo
102




[eHepauma cHeTYNKOB

* He ncnonbsyem Sequence B cobbITUM
* BeKTOpPHbIE CYETYNKM YHUKANbHbI Ha BCEX HOAAX B paMKaX CTPUMa

* B K1accMyecKkom onMmcaHuUM y npouecca ecTb CBOM BHYTPEHHUM
PEerucTp, HO MOXXHO Ucno/sb3oBaTb ES

events
.Aggregate(new VectorClock(), (current, next) => current.Merge(next))
.Increment(currentNodeld);
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Conflict detection

OrderPlaced
Mpuwno c Apyromn HoAbl

OrderPriorityChanged

AssignedToManager

OrderltemAdded

Concurrent event detected, conflictld = (a1, b1) conflicting = (a2, a3)

104



OrderPlaced

al

Conflict resolution

a2
; ?(I)r:mixirzsrzcn!i LB AssignedToManager
conflicting
3. Types matter
4. Resolve (a4, bl) = a3 OrderltemAdded OrderPriorityChanged
Conflict resolved [b,0]

5. [Ona arperaTta rpad
MEpPKUTCA TONIbKO
npu Resolve’e

s Concurrent event detected

Conflict resolved

{9 Compensation
105




OrderPlaced

AssignedToManager
PriorityChanged

AssignedToManager

Concurrent event detected

. Concurrent event detected
Conflict resolved

Compensation

Conflict resolved

Reassigned

106



OrderPlaced

Assigned

OrderltemAdded

Declined

Concurrent event detected

Conflict resolved (discarded)

107



YTO AenaTtb C IOKabHbIMU M3MEHEHUSA HA
Bpemas resolve’a?

* HaKaTblBaTb Ha JIOKa/ibHble pua, moaenu sce cobbiTua
3anpeLLaTb pegakTMpoBaHme A0 paspelleHna KOHPANKTOB
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YTO AenaTtb C IOKabHbIMU M3MEHEHUSA HA
Bpems resolvea?

* HaKaTblBaTb Ha JIOKa/ibHble pua, moaenu sce cobbiTua
3anpeLLaTb pegakTMpoBaHmne A0 paspelleHna KOHPANKTOB

* lcnonb30BaTb /IOKaNbHYIO BEPCULIO
YYMUTbIBATb JOMUCAHHbIE JIOKa/ibHble COObITUA NPU pa3peLlleHnm

@ Merg ons for D:\Projects\Git\Demo\Nancy\src\Nancy\DependencyContextAssemblyCatalog

* Interactive merge
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MWHYCbI TAKOro Noaxoaa

* ,ﬂ,OI’IO!’IHVITe!'IbeIe MeTadHHbIE K KaXXA0MY COObITUIO



MWHYCbI TAKOro Noaxoaa

e loNONHUTE/IbHbIE MEeTaZaHHble K KaXKaAoMy CODbITUIO
* [locTpoeHMe aepeBbeB KaxKabli pas



MWHYCbI TAKOro Noaxoaa

e [lonoNHUTENbHbIE MEeTaZaHHbIE K KaxKaomy cObbITUIO
* [TocTpoeHne aepeBbeB KaxKablM pa3
* Kak aenaTb CHAMWOTbI?



MWHYCbI TAKOro Noaxoaa

e [lonoNHUTENbHbIE MEeTaZaHHbIE K KaxKaomy cObbITUIO
* [TocTpoeHne aepeBbeB KaxKablM pa3
* Kak aenaTb CHAMWOTbI?

* Bce ato B PaMKaX TOJIbKO OAHOTO arperatd



Lenw

* V' HYXXHbl CNOXHble BbIBOPKM NO AaHHbIM

* /3anpocoB Ha YTeHue boblle Yem Ha 3anucb

* V' UcTOopuna BCeX USMEHEHWUI, BOSMOXHOCTb OTKaTUTb U3SMEHEHMUS
* V' BO3MOKHOCTb pa3BMBaTb NPUIONKEHUE

 Vreorpapuyeckas pacnpeaesieHHOCTb



Koraa npumeHATb ES?

* npeagmeTHad 06/1aCcTb ecTecCTBEHHO ONUCbIBAETCA B BUAE cOObITUN



Koraa npumeHATb ES?

* npeagmeTHad 06/1aCcTb ecTecCTBEHHO ONUCbIBAETCA B BUAE cOObITUN

* Ha40 CTPOUTb U NepecTpanBaTb NpPpeacraBieHna AdHHbIX B
3dBUCUMMOCTU OT NSMEHAIOLLLNXCA Tpe6OBaHl/|l\/J|



Koraa npumeHATb ES?

npeametTHan 06/1aCcTb ecTecCTBEHHO ONUCbIBAETCA B BUAE cOObITUN

Hado CTPOUTb N NepeCTpanBaTb NpeactaBieHnNA AaHHbIX B
3dBUCUMMOCTU OT NSMEHAIOLLLNXCA Tpe6OBaHl/|l\/J|

HYXHO XPaHUTb BCIHO UCTOPUIO N3MEHEHNN

MOTYT BbITb Apyrme NPUYKnHbLI



Koraa HE npumeHAaTb ES?

* CINWLIKOM C/IOXKHO
- Ha 3Tane NPOeKTUPOBaHUA
- pa3paboTKu
- NOAAEPHKKM
e nes1aem NPOTOTUM
e Bce cobbiTmA - CywHocTbOBbHOBNEHA
* OHO BCE TaKU TOPMO3UT



[loaBOAA NTOTU

* Don’t drink too much kool aid
* BHOCUT AOMO/IHUTE/IbHYIO CNOXHOCTb
* TpebyeT 60NbLINX YCUNNIN B NNAHE NPOEKTUPOBAHUA U Pa3paboTKu

* Ho..



[loaBOAA NTOTU

* Don’t drink too much kool aid

* BHOCUT AONONTHUTENIbHYO CNOXHOCTb

* TpebyeT 60NbLINX YCUNNIN B NNAHE NPOEKTUPOBAHUA U Pa3paboTKu
* Ho..

* Mbl Aymaem Ha ypoBHe AOMeHa

* He Tepaem nHdpopmaumio

* MoKem nyTewecTtsoBaTb B NPOLU/IOE




Y10 nocmoTpeTb/noumnTaTh

Event Sourcing Greg Young https://www.youtube.com/watch?v=8JKjvY4etTY

Pragmatic Event-Driven Microservices Allard Buijze
https://www.youtube.com/watch?v=vSd 0zGxslU&t=2s

https://ddd-cqrs-es.slack.com

Hands-On Domain-Driven Design with .NET Core: Tackling complexity in the heart
of software by putting DDD principles into practice

* Versioning in an Event Sourced System (https://leanpub.com/esversioning)

* The Dark Side of Event Sourcing: Managing Data Conversion
» Designing Data-Intensive Applications (Kleppmann)
 https://github.com/RBMHTechnology/eventuate
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https://www.youtube.com/watch?v=8JKjvY4etTY
https://www.youtube.com/watch?v=vSd_0zGxsIU&t=2s
https://ddd-cqrs-es.slack.com/
https://leanpub.com/esversioning
https://github.com/RBMHTechnology/eventuate

Bcem cnacubo ;)

https://t.me/jacob_povar
https://github.com/jacobpovar
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