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Maintenance cost







Modular monolith







first…
st









VIDEO RAM : 128Kbytes

USER  RAM : 128Kbytes













MSX BASIC version 3.0

Copyright 1983 by Microsoft

23414 Bytes free

Disk BASIC version 1.0

Ok

10 PRINT “Hello world”

20 GOTO 10

RUN

Hello world

Hello world

Hello world

Hello world

Hello world

Hello world

Hello world

Hello world

Hello world

Hello world

Hello world

Hello world

Hello world

Hello world

Hello world



MSX BASIC
p r o g r a m m i n g
d e n n i s









1960
PROCEDURAL PROGRAMMING











If
Then
Else



GOTO 150
GOTO 1337
GOTO



GOTO 150
GOTO 1337
GOTO EVERYWHERE



1
2
3
4
5
6
7

LINEs of codeCODE
BEST

EVER



My code is in here
Somewhere…



STATEMENT CONSIDERED
GOTO

HARMFUL

“ “



EDSGER W. Dijkstra



STRUCTURED PROGRAMMING



Early 70’s
STRUCTURED PROGRAMMING



While TRUE



VOID function()
{
}





LATE 80’s
Object oriented programming



CLASSES

OBJECTS

INHERITANCE
INTERFACES

POLYMORPHISM
METHODS



CLASSES

OBJECTS

INHERITANCE
INTERFACES

POLYMORPHISM

ENCAPSULATION
METHODS



HIGH COHESION
LOW COUPLING



CLASSES CALLING CLASSES CALLING CLASSES



CLASSES CALLING CLASSES CALLING CLASSES



CLASSES CALLING CLASSES CALLING CLASSES





encapsulation
Under the guise of OO

but we ended up with procedural code

What we wanted was



My code is in here
Somewhere…







EARLY 90’s
COMPONENT OBJECT MODEL

COM



COMponents CALLING COMponents CALLING COMponents



Layered
architecture



Presentation Layer

Service Layer

Business Layer

Persistence Layer

Database Layer

ComponentComponentComponent

ComponentComponentComponent

ComponentComponentComponent

ComponentComponentComponent



Presentation Layer

Service Layer

Business Layer

Persistence Layer

Database Layer

ComponentComponentComponent

ComponentComponentComponent

ComponentComponentComponent

ComponentComponentComponent







Presentation Layer

Database Layer

Component





This will be the sixth time we have destroyed it, and we have become exceedingly efficient at it



Presentation Layer

Business Layer

Data Layer



2000
Webservices & SOA





Indigo girl





SOAP / XML / XSD



WS*



WS-



Remember…



A TIME
ANY BETTER

Where we just did not know

This was in







Don’t get a soa !



Anyway…



At the same time…



Webservices & SOA







SYSTEMS INTEGRATION













SERVICE







Webservices & SOA



GRADY BOOCH



“ SOA is the best since punched cards.
You’ll even become a better lover. “

What a rubbish…





WEBSERVICES CALLING WEBSERVICES CALLING WEBSERVICES



l a t e n c y



REUSE
SOA CLASSIFIED AS





HOWEVER







servicesclasses





Build an application
WhereUSERS

Can consult and add

DATAsome



This will be the sixth time we have destroyed it, and we have become exceedingly efficient at it



Users

Autonomous
Component

Autonomous
Component

Data

Autonomous
Component

Autonomous
Component



USERS
DATA

Can only see a certain

some

Amount of





Users

Autonomous
Component

Autonomous
Component

Data

Autonomous
Component

Autonomous
Component

Service Layer

Component







if it hurts …

Some developer

you’re probably doing it wrong



2010
MICROSERVICES



SOAP / XML / XSD



Your code is fine. It’s

the XML that sucks.

Ricky Gervais



REST / JSON



much
SO

BETTER



Together with









MICROSERVICES CALLING MICROSERVICES CALLING MICROSERVICES



Distributed monolith





If you can’t build a

monolith
microservices

“
“What makes you think

Simon brown

Are the answer?





























debunk
microservices

Some of the myths on



Only 10 lines of code



XML  vs  JSON



XML  vs  JSON



<review>
  <rating>3.0</rating>
</review>

{ "rating" : 3.0 }

How is json better than xml?



Less verbose



readable



But XML had some
great features



XSD



XPATH & XQuery



XSLT



That json now also has all the

Features
The despised xml already had

Isn’t it funny



REST / JSON

















Relational model to domain objects

We map our data



Domain objects to data transfer objects

We map our data



Data transfer objects to viewmodel

We map our data



Viewmodel to JSON

We map our data



No more mapping

finally
Instant usage of json



json



architecture
It DOES NOT

IMPROVE YOUR









RPC



WHY
Is it bad to call another service?







Our dependencies are hurting us.

Taylor Swift

Especially if this dependency is a

dependency on a dependency on a …



Y o u  l o s e
autonomy



WHY
Is it bad to call another service?

An example



Imagine you have to

Buy some liquor
at a liquor store





or decide 
yourself how to 

pay for the 
liquor?







If you hand over



Your business data





no longer
Have authority over



Your own data



Others start
making decisions



Based on what is yours



Y o u  l o s e
autonomy



N o  p r o p e r
encapsulation





What if you shared data between

300 microservices
And the data is incorrect?



Who copied incorrect data?



D o  y o u  k n o w
Which services
Q u e r i e d  y o u r  d a t a ?



Invoices calculated



Processed Payments



Why Customer got
Preferred status



RESPONSIBLE
Y o u  a r e  n o t
a u t o n o m o u s l y



If everyone can justGET your business data
Via your api





 HAS ITS place





things CALLING things CALLING things

But remember…





coupling
rpc DOES NOT
IMPROVE YOUR

and

cohesion



DEPLOYMENT



“ It's difficult to achieve operational 
agility in the repeated deployment 
of monolithic application artifacts.

“



BECAUSE DEPLOYING

300 microservices
1 monolith

Is easier then deploying

All with their own unique storage technology





EVEN WITH A SMALL number
Lines of code



IT’s STILL A TOTAL REWRITE
As previously with classes



INTRODUCING BUGS



Because coupling everywhere



Know who love
microservices





DEPLOY microservices



Maintain infrastructure



monitor



But  times over



MORE

TOYS







Is absolutely great for
DOCKER

deployment



isolated





Multi-cloud









does improve



encapsulation

isolation
&



Of your process



But not the coupling
At runtime

of our architecture













architecture
It DOES NOT

IMPROVE YOUR





CAN we achieve this
HOW

HIGH COHESION
LOW COUPLING?



THERE IS NO GOLDEN HAMMER













High coupling
Low cohesion

LOW coupling
HIGH cohesion



High coupling
Low cohesion

LOW coupling
HIGH cohesion







CUSTOMER



PRODUCT



ORDER



C U S T O M E R  P R O D U C T  O R D E R





CUSTOMER orders a product



order shipped to a customer



customer receives discount



C U S T O M E R  o r d e r s  a  p r o d u c t





order
products

prices
discount

Shipping status

customer



order
products

prices
discount

Shipping status

customer



Do they have to be in
The Same transaction



DISCOUNT PRODUCT INFO



Consistency requirements



requirement



If a customer DISCOUNT is higher than 12%

Purple products
They cannot order



wrong
What is

With you?





We are looking for things that do

HIGH consistency
With each other

Not share
The same



DISCOUNT PRODUCT INFO



Not related



consistency requirements



transaction



order
products

prices
discount

Shipping status

customer



price discount



If a product is ON SALE

Customer DISCOUNT
The customer might not get its regular



CONSISTENCY BOUNDARIES



Prospect

Customer
  First Name
  Last Name

Customer
  Status
Product
  Discount

Order
  Status
Shipping
  Status

Catalog Item
  Name
  Description

SALES marketing

thing thing





identifiers



CustomerId
First Name
Last Name

CatalogItemId
Name
Description

sales marketing

  Customer Status

  Discount

THING
CustomerId

CatalogItemId



T h i s  c h a n g e s  h o w  w e
Traditionally think
About our domain entities



Finding these

Takes time
attributes

that share this consistency boundary





The architect
Is taking a decision
Towards the right direction







My code is in here
Somewhere…



but once we have these

Highly cohesive
THINGS inside a

Consistency boundary





SERVICES
logical



They communicate less

BECAUSE



why would code dealing with

Prices and discounts



Need to talk to something dealing with

A Customer’s
phone number?  



why would
code

dealing with
DELIVERY



Need to talk to something dealing with

The price of a product?





MONOLITH
L o o k i n g  a t  o u r

From this angle





EVERY layer
Is responsible

For all entities



EVERY layer
Is responsible

For all entities









microservices
m i c r o v i e w s
m i c r o v i e w m o d e l s
m i c r o c o n t r o l l e r s

A service is responsible for everything from data to ui



COMPOSITE UI



Sales
Shows popular products or 

related products

Customer
Displays customer 
information such as name

Shipping
Shows the status of your 
shipment and when it will 
arrive.

Finance
Displays status of all 

financial transactions and 
outstanding bills





Patterns of Enterprise Application Architecture
42 customer reviews

Add to cart

$42.00
save $13.37

Kindle Hardcover

This item ships to Haifa, Israel

Others

Only 7 left in stock

with more on the way

https://www.amazon.com/peaa-martin/

Product 
Catalog

Inventory

Pricing

Shipping

Marketing



microviews
Don’t even have to

communicate
With each other



One more thing



FUNCTIONS
CLASSES

COMPONENTS
WEBSERVICES

things
MICROSERVICES

CALLING
CALLING
CALLING
CALLING
CALLING
CALLING

FUNCTIONS
CLASSES

COMPONENTS
WEBSERVICES

things
MICROSERVICES

CALLING
CALLING
CALLING
CALLING
CALLING
CALLING

FUNCTIONS
CLASSES
COMPONENTS
WEBSERVICES
things
MICROSERVICES

FUNCTIONS CALLING FUNCTIONS CALLING FUNCTIONS



FUNCTIONS
CLASSES

COMPONENTS
WEBSERVICES

things
MICROSERVICES

CALLING
CALLING
CALLING
CALLING
CALLING
CALLING

FUNCTIONS
CLASSES

COMPONENTS
WEBSERVICES

things
MICROSERVICES

CALLING
CALLING
CALLING
CALLING
CALLING
CALLING

FUNCTIONS
CLASSES
COMPONENTS
WEBSERVICES
things
MICROSERVICES

FUNCTIONS CALLING FUNCTIONS CALLING FUNCTIONS



Handle business events through 

Inversion of communication

by supplementing SOA with EDA

“
“

Arnon Rotem-Gal-Oz, 2008



EVENT DRIVEN



services cannot

callEach other



These models have to stay

In sync somehow



Publish / subscribe



Without sharing
Business data







Order shipping address



Order accepted
Order id



OrderAccepted

Hmm, order accepted.
Let’s invoice this order!



Don’t know product

name



Don’t know product

Is in stock



I do know

price



I do know

Possible discount



OrderId



because
Why communicate

address
If no one is going to use it?



why would code dealing with

Prices and discounts



Need to receive data in an event about

A Customer’s
phone number?  



It doesn’t



because
This service is the

technical authority
For a specific business capability



OrderAccepted

I received all events I need.
Let’s ship this order!



Don’t know product

name



Don’t know product

price



I do know

weight



I do know

size





I do know

Shipping address



because
This service is the

technical authority
For a specific business capability



One more thing



CustomerBecamePreferred
{bc62b860-7ea1-44ab-9863-080bccc147d2}

invoicing shipping



Made customer

preferred
Don’t know who



Customer became

preferred
Don’t know why



I do know

Ship faster



I do know



because
This service is the

technical authority
For a specific business capability



BUSINESS DATA
IS NOT

SHARED







BOUNDARIES
e n c a p s u l a t i o n
HIGH COHESION & LOW COUPLING



RIGHT SIZED SERVICES







microservices
m i c r o v i e w s
m i c r o v i e w m o d e l s
m i c r o c o n t r o l l e r s



RIGHT SIZED SERVICES

Autonomous services



inside we have components that process events

Do some work and immediately publish new events



RIGHT SIZED SERVICES

MICROSERVICES



RIGHT SIZED SERVICES

Domain driven design



RIGHT SIZED SERVICES

CQRS/ES



THERE IS NO ONE-SIZE FITS ALL







My code is in here
Somewhere…



asynchronous
messaging



orderline

customer product

order



orderline

customer product

order
digital
delivery

paypal

creditcard

bitcoin









summary



microservices
Is an attempt to reclaim

The core meaning
SOAOf 



BOUNDARIES



Publish / subscribe
Event-driven architecture



AUTONOMOUS
S E R V I C E S



where
a service is the

technical authority
For a specific business capability



HIGH COHESION
LOW COUPLING



SOA done right
Microservices is



D O N ’ T  S H A R E  D A T A
A u t o n o m o u s  s e r v i c e s



if you want to KNOW MORE



Dealing with eventual consistency
tomorrow at 10:20 – room C

Implementing the worlds largest
e-commerce site in vertical slices
Just now at 12:00 – room C



https://go.particular.net/warsaw24

for links to code & more information

Question
Free Stuff

Raffle for 1 year Rider license

Free video course guaranteed

DENNIS VAN DER STELT
and thanks for watching me go through +400 slides
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