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Microservices
From Wikipedia, the free encyclopedia
Some of this article's listed sources may not be reliable. Please help this

2 ‘ article by looking for better, more reliable sources. Unreliable citations
may be challenged or deleted. (October 2018) (Learn how and when to remove

this template message)

Microservices are a software development technique—a variant of the service-oriented architecture (SOA)
architectural style that structures an application as a collection of loosely coupled services.!!! In a
microservices architecture, services are fine-grained and the protocols are lightweight. The benefit of
decomposing an application into different smaller services is that it improves modularity. This makes the
application easier to understand, develop, test, and become more resilient to architecture erosion.!? It
paralielizes development by enabling small autonomous teams to develop, deploy and scale their respective
services independently.”®] It also allows the architecture of an individual service to emerge through continuous
refactoring.!] Microservice-based architectures facilitate continuous delivery and deployment.]
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Microservice Architecture

New Research Shows 63% of Enterprises
Are Adopting Microservices Architectures

Despite new research, 50% of enterprises are unaware of microservices' impact on
revenue-generating business processes.

3

Y Like (4 @ Comment(0) 7¢Save ¥ Tweet 4,775 Views

Join the DZone community and get the full member experience. [lel[Relzf5:1]

Download DZone's 2019 Scaling DevOps Trend Report to learn how to ensure security as you scale DevOps, why
“blameless retrospectives” are a myth, and the key considerations for getting the most out of DevOps as you scale.
Download Now

Presented by DZone

https://dzone.com/articles/right-strategies-for-microservices-deployment
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Containerization timeline
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Docker Adoption Status by Infrastructure Size
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Bird Eye View
Finding Slow Transactions
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Finding Slow Transaction

A Scatter Chart
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Finding Slow Transaction
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Finding Slow Transaction
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Finding Slow Transaction
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Finding Slow Transaction

A Malfunctioning in Real Server
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Finding Slow Transaction

A Response Summary chart

A Load chart
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Finding Slow Transaction
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Distributed Tracing

A Call Stack

List of Selected Transaction

PINPOINT

o OZ=mc

—— The Call Stack with Code Level

NAVER



Distributed Tracing

Done (7/7)

# Start Time Path Res.(ms) § | Exception  Agent Client IP Transaction
2 08/17 12:23:32 480 Iv1/shopping/orders/1 340cbac-b9c8-4a4 1-a36b-57206ab 17443 [T 7087 apigw0l 12700.1 apigw014156516001609043378633
4 08/17 12:23:16 925 iv1/shopping/orders/6ac3ch68-23c8-4b76-955f-4c479672715a [T 6968 apigw01 12700.1 apigwO1A156516001609043378558
3 08/17 12:23:24 881 /v1/shopping/orders/1 2dcfefb-683¢-49¢e-9443-168dddcf022b [T 6,056 apigw0l 12700.1 apigw0141565160016090A3378577
7 08/17 12:22:59 601 v1/shopping/orders/24b01dfe-0345-4c8d-995a-c8e392136¢68 [2] 5867 apigwOl 127001 apigw014156516001609043378478
5| 08/17 12:23:14 958 Iv1/shopping/orders/674cebf8-0b41-dcaz-8212-b84124cb94fd [3] 5170 apigw0l 12700.1 apigw014156516001609043378545
1 08/17 12:23:36 629 'v1/shopping/orders/b6dea01f-3063-4bd3-bece-69f9c543019 [3 5039 apigwOl 127.00.1 apigw014156516001609043378641
6 08/17 12:23:03 896 Iv1/shopping/orders/deccledc-70¢9-4379-%0ae-5176715493c1 [ 4929 apigw0l 12700.1 apigwO1A156516001609043378480

Application : Ai/shopping/orders/1340chae-b9e8-4a41 Transactionld 1609043378633 Agentld: apigw01 ApplicationName : ApiGateway

2 Qi i Complete [

Call Tree Server Map Timeline Mixed View

O ;

Shopping-Payment

&

vendor.payment.card.com:8179

; © 3 © :

USER ApiGateway Shopping-Api Shopping-Order

MysaL

order
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Distributed Tracing

PINPOINT

Done (7/7)

# Start Time Path Res.(ms) § | Exception  Agent Client IP Transaction
2 08/17 12:23:32 480 Iv1/shopping/orders/1340cbac-b9e8-4ad1-a36b-57206ab17443 [T 7087 apigw0l 12700.1 apigw01A156516001609043378633
4 08/17 12:23:16 925 v1/shopping/orders/6ac3cb68-23c8-4b76-955f-4c479672715a [1] 6968 apigw0l 127.00.1 apigw01A156516001609043378558
3 0817 12:23:24 881 I¥1/shopping/orders/1 2dcfefb-683¢-49ee-9443-1b8dddef022b [7] 6056 apigw0l 127.00.1 apigw01A156516001609043378577
7 0817 12:22:59 601 I¥1/shopping/orders/24b01dfe-0345-4c8d-995a-c8e392136e68 [T 5867 apigw0l 127.00.1 apigw01A156516001609043378478
S| 0817 12:23:14 958 /¥1/shopping/orders/674cebf8-0b41-dcaa-8212-b84124cb941d [3] 5170 apigw0l 12700.1 apigw01A156516001609043378545
1 08/17 12:23:36 629 v1/shopping/orders/b6dea01-3063-41x3-bece-69f9c543019 [F] 5039 apigw0l 127.00.1 3pigw01A156516001609043378641
6 08/17 12:23:03 896 I¥1/shopping/orders/dcccledc-70¢9-4379-%0ac-576715493c1 [3] 4929 apigw0l 12700.1 apigw01A156516001609043378480

Application : Ai/shopping/orders/1340cbae-b9es: Transactionld 1609043378633 Agentld: apigw01 ApplicationName : ApiGateway

> Qi := Compiete [

Call Tree Server Map Timeline Mixed View

O) ;

Shopping-Payment

&
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Distributed Tracing

PINPOIN
# Start Time Path Res.(ms) 4 | Exception | Agent Client IP Transaction
1 08/17 12:25:28 258 Ipay/2aebbl3-5156-480f-adb5-1018909487c4 [7] 905 shopping payment01 127.00.1 apigw01A156516001609043379193
3| 08/17 12:25:25 601 Ipay/ec602614-755d-4188-a3a9-eb1da09592a4 [F] 862 shopping payment01 12700.1 apigw01~156516001609043379157
4 08/17 12:25:25 317 Ipay/3116458a-b9Ta-4¢28-8538-15¢146a42d2a [T 856 shopping.payment01 12700.1 apigwO1*156516001609043379127
2 08/17 12:25:27 346 Ipay/3aeSeTc2-ecf6-4690-b513-5(35¢121398f [F] 840 shopping payment01 127.00.1 2pigwl1A1565160016090*3379187

46a42d2a

CallTree  ServerMap  Timeline  Mixed View Self >= 4| 1000(ms) o e
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Shopping-Payment/OK_HTTP_CLIENT(855ms)( « 6ms )
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— 862ms | Shopping-Order/MYSQL(order)(Oms)
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+~ 5864ms Shopping-Order/MYSQL(order)(0ms)
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DevOps

A Realtime Active Thread Chart
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Minimum Overload

A Execute Integration Tests Periodically
Less than 3% difference in performance
Sampl i P AggedN @ ,

05 %0,

6100

%0

Tomcat Only
VUser 4 VUser 32 VUser 64 VUser 128
Mean Mean Mean Mean
Duration Test . Duration Test " Duration Test . Duration Test .
(ms) Tests | Error Time TPS nGrinder (ms) Tests | Error Time TPS nGrinder (ms) Tests | Error Time TPS nGrinder (ms) Tests | Error Time TPS nGrinder
(ms) (ms) (ms) (ms)
300000 135003 | 0 6.87 | 571.92  link 300000 421252 | 20 17.63  1784.54  link 300000 427943 11 34.78  1828.37 | link 300000 427923 | 0 69.95 1828.08 | |ink
300000 125282 | 0 7.42 530.74  link 300000 422774 | 23 17,51  1791.0 link 300000 415028 7 35.84 1773.2 lin 300000 424081 0 70,61  1811.98  link
300000 127462 | 0 7.29  539.97 | link 300000 427575 | 21 17.34 | 18113  link 300000 428504 8 34.75  1830.7 | link 300000 403144 656  72.5 | 1722.34 | link
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Open Source Pinpoint

Jun 17, 201 2 - O‘Ct 144, 2019 Contributions: Commits ~

Contributions to master, excluding merge commits

150
100

50

2013 2014 2015 2016 2mM7 2018 2019

2012.07 Development 2014.12 90% teams switched from
commercial APM

PINPOINT

2014.01 First use 2015.01 Starting 2017.12 Reached
of Pinpoint open source 5000 stars
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Open Source Pinpoint

naver / pinpoint @ Unwatch~ 788 ¥ Unstar

<» Code Issues 100 Pull requests 20 Wiki Security Insights Settings

APM, (Application Performance Management) tool for large-scale distributed systems written in Java.
https://naver.github.io/pinpoint/

apm monitoring performance agent distributed-tracing tracing Manage topics

YD 10,739 commits I¥ 8 branches £ 31 releases - 1 environment 4L 71 contributors

A\ we found potential security vulnerabilities in your dependencies.

You can see this message because you have been granted access to security alerts for this repository.

9.4k YFork 2.8k

Edit

ifs Apache-2.0
I

View security alerts
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Open Source Pinpoint

@ naver/pinpaint

Github Stars
o
=1
(=]
=

1000

570
1112/2015 04/07/2016 11/25/2016 07/14/2017 03/02/2018 10/20/2018 06/08/2018  10M14/201
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Open Source Pinpoint

h Lost of Top 10 IT companies in C
h Global enterprises in Korea

h Various IT companies in USA

h Companies in Financial Industry

4 ,_A - 2 4
' |
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Open Source Community
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Open Source Community

@ Event Information  Speakers  Call for Proposal Agenda Partnership History Location  Dashboard 24

COSCon 2019 Coming! |

[3 Date 20194 - 1'1»é i) -
S Lo ... p. 3 - ’ - £ R
ngsha ! Campusy, Potun Distriet, Shanghai, Putuo, Shanghai =
—— : by . 4 =
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Open Source Community

GOOD HOSTING!!!!
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Open Source Community

1 José Carlos Chévez €0 2/ EM@Lict

Jaana B. Dogan @rakyll - 78 119/ v

‘ Adrian Cole @adrianfcole - 7% 162 v @ No one cares about metrics, traces, logs, etc. We care about signaling

Subtle, but if you look carefully, Naver made @Pinpoint_APM behaviors and reasoning about the signals. We need a model that scales to
) g -

@ASFSkyWalking and @zipkinproject cookies. They could have done kool- fasnans nobomachines; = @mitosetios
aide, by A 5 " ront
Chris K Wensel @cwensel - 78 132 N
= P ) Had some serious FOMO this week.
The {]
Than — pinl Mag= WuSheng R& @wusheng1108 - 78 12 v
The tw My daughter is the center of event. Haha
Speq) Glad to meet old and new friends there. Thanks everyone
@adi Thankg a 1 . yone.
@Tor .
%Dedc',a ~ Pinpoint @Pinpoint APM - 78 12¥
d aaria| . . ..
e @Tomd The two days of "Pinpoint Open House" event has finished.
Thanks to everyone who has joined us in the event.
and of Q1 na Q 12 &
Special Thanks to

0| 2z &7|

@adrianfcole @autoletics @wusheng1108 @rakyll @jcchavezs
@TommyLudwig @dtornkaew, Chenguoxi, Liumingyi ? José Carlos Chavez @jcchavezs - 78 112 v
v

[ | really love this #zipkin cookies.

and of course, members of Team Pinpoint

PIPOINLAPM team.

tetrateio @tetrateio - 78 11¥
Our team member @wusheng1108 is in Seoul, Korea at @Pinpoint_APM's
#opensource conference. He'll be presenting on the core concepts of
@ASFSkyWalking and sharing with the crowd the latest look of
SkyWalking's Ul today.

N

1 ns on &

NAVER



Open Source Community

™) Jaana B. Dogan @rakyll - 78 129
| am at NAVER.

) 2 0 QO 18 ™

@ Jaana B. Dogan
@rakyll
NAVER wins the tech loo of all times.

E91 ¥oq8}7|

Q% 6:47 - 2019¢ 78 12%, NAVER Green Factory - Twitter for iPhone

Adrian Cole @adrianfcole - 78 12% v
a thread to save!

€) Jaana B. Dogan @rakyll - 72 112

At NAVER OpenSource Seminar. Bob Ross programming jokes are a
thing in Korea too.

0| AB|E 7|

&

Scaling Distributed Tracing

TaN Distributed Tracing Workshop — Seoul — July 2019

Autoletics [ Follow
Jul 18 - 8 min read

BN

=

Below I've listed the slides I presented on the first day of a distributed

tracing workshop organized by Naver Corp. and held in Seoul, South Korea.

ichavezs - 78 109 v
I but | think | got this one pretty clear.

NAVER
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Microservice Challenges

More areas that can fail

99% success rate over 10 components -> 90.5% success rate
Network error much more relevant

Increase in latency
1s 99th percentile over 10 components -> approx. 80th percentile

Observability greatly reduced
Individual servers does not tell the whole story
Traditional way of troubleshooting no longer works

NAVER



Troubleshooting Microservices

USER

A 4

ApiGateway

Auth. etc

\ 4

Shopping-API
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Troubleshooting Microservices

USER

Your API is slow

A 4

ApiGateway

\ 4

Shopping-API
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Troubleshooting Microservices

.web.client.RestTemplate
.RestTemplate
.RestTemplate
_RestTemplate

.web.client.RestTemplate
.web.client.RestTemplate
.web.client.RestTemplate
.web.client.RestTemplate
p.d.a

anuﬂst"appl'xg
a.RequestResponseBodyMethodPr
.RestTemplate
.RestTemplate
.RestTemplate
-RestTemplate
_RestTemplate
a.service.ShoppingServiceImpl
Proces

RequestMappingHandlerMapping

.web.client.RestTemplate
b.client,RestTemplate

CLlLLinyg

Eesponse 200

Dazdina +m

PATCH http://

Doullg

: Rccept=[application/json, applicat

| LML

r

O L P . g LI CIOTL o0 CIIET ST L=
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pped to public org.
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[ %+js0n]

Response 200

Reading to [c rp.pinpoint.de
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.pped o pu.l:ll: . Spring
Read "application/json;charset=UTF:
BTTP PATCH http://shopping.de
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Writing [com.
se 200
g to [java.lang.Boolean]
http://shopping.demo.
tent-Type am:lu:;u n/3
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-pinpoint.dem

.util.List<com.naver
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Troubleshooting Microservices

USER

\ 4

ApiGateway

> Shopping-API

Product

??7?

Distributed Transactions

— GET /shopping/products/12345

Order

??7?

VAN

?2??

\4

2?7

?2??

??7?

?2??
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Troubleshooting Microservices

& Honest Status Page 4 Follow A
@honest_update h vy
We replaced our monolith with micro services
e i & so that every outage could be more like a
Monolithic vs Microservices y g

murder mystery.

Monolithic
4:10 PM - 7 Oct 2015
, @honest_update —

a%a

as

Erdridded

Lk S id [ @alvaro_sanchez odobo

Microservices

www.slideshare.net/alvarosanchezmariscal/stateless -authentication-for-microservices
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So what do we need?

Context
Identify as part of the same request within a single service instance
Identify as part of the same transaction within distributed service instances
Context propagation across thread, or process boundary

Order

Timestamp not enough
Distributed Nodes - time skew
Asynchronous Processing - delayed execution

Structure

Order - 1 dimensional
Call tree requires depth as well

NAVER



Pinpoint

Call Stack Trace
Traces everything that happens in a single instance
Context propagated via thread-local
Order and structure inherently provided by emulating the call stack

Distributed Transaction Trace
Stitches multiple call stacks under the same transaction
Context propagated via RPC
Order and structure via parent-child relationship of distributed call stacks

NAVER



Server Map
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