©

4tectu re

empower your software solutions

ASP.NET Core mit
VS 201/7und Docker

Marc Mdller
Principal Consultant

\ Mmarc.mueller@4tecture.ch

P":rosn : ’
@muellermarc & ﬂ
| www.dtecturech ‘ -
I N .

m —_
) d I S S OFFERING

DIGICOM P - V)NOSERENGlNEERlNG O progllz t r I Va SOLUTIONS

. SOFTWARE
makes IT easier. L B ]

Microsoft



Professional



https://mvp.microsoft.com/en-us/PublicProfile/5000589?fullName=Marc M%C3%BCller

Agenda

INntro

Container fur Web Applikationen !

Docker Support in Visual Studio

Docker CIl Build

Docker Hosting



Microsoft '




| like

..but I'm a Microsoft Fan-Boy



Docker?

700
Openvz
Ixe
G600 M unc
B nesos
B gocker
500
- Coreas
B bemetes
400| M ixg
|| google-container-engine
B amazon-ecs
300
racket
docker-swarm
200
100
i =0 O - . galas e -3 A
Jan 2010 Jul 2010 Jan 2011 Jul 2011 Jan 2012 Jul 2012 Jan 2013 Jul 2013 Jan 2014 Jul 2014 Jan 2015 Jul 2015

https://twitter.com/dberkholz/status/689211852157407233






T

_._:__:::::::_:_:_




[

[y

Monolithische Architektur

-

-

~

4 )

(

—8

Ul BL DAL
} ( Order l r Order
) 'L Logic J Data
4 (f Product ] Product
Search Data

I )

Admin Ul
Product ]
N Logic ‘
VAN AN

—S




Micro-Service Architektur
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Containers are isolated, but
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Environments - Development

Developer PC / Laptop
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Environments - Hosting / Cloud

‘{'}J Docker Engine
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Vorteile von Containern

= Schnelles Deployment
= Schneller Start
= Einfaches Scaling und Partitioning

= |solierter, versionierter, wiederverwendbarer Code (Artefakt /
Konfigurationselement)

Klare Abgrenzung zwischen Entwicklung und Betrieb
= Entwicklung kiimmert sich um den Inhalt des Containers
= Betrieb kiimmert sich darum, wie der Container verwendet wird
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Docker CLI

EN Windows PowerShell

IMAGE COMMAND CREA ) STATUS PORTS
devfun. api :dev "tail -f Jdev/null™ ays i 2 0.0.0.0: > ercomposel745314007_devfun.api_1
devfun.web:dev "tail -f fdev/null™ ; ag Up 43 seconds 0.0.0.0: ercompos el745314007_deviun. web_1




Docker for Windows

https://docs.docker.com/docker-for-windows/

DOCS EVENTS COMMUNITY SUPPORT  TRAINING  PARTNERS BLOG LOGIN  SIGN-UP

‘What is Docker? Solutions GetDocker Pricing Open Source Company

‘Welcome to the Docs

Get Docker

Get started with Docker for Windows
Welcome to Docker for Windows!

Install Docker Engine

Docker for Mac

Download Docker for Windows
Docker is a full development platform for creating containerized apps, and Docker for Windows is the best way to get started with Docker on Windows systems.
Decker for Wind What to know before you install
acker for Windows

About Windows containers and Windows
Getting Started Already have Docker for Windows? If you already have Docker for Windows installed, and are ready to get started, skip down to Step 3. Check versions of Server 2016
Docker Engine, Compose, and Machine to work through the rest of the Docker for Windows tour, or jump over to getting started tutorials at Learn Docker. Step 1. Install Docker for Windows
Logs and Troubleshooting

Step 2. Start Docker for Windows

. Download Docker for Windows

Example Applications

Step 3. Check versions of Docker Engine,
Compose, and Machine
If you have not already done so, please install Docker for Windows. You can download installers from the stable or beta channel. For more about stable and beta

Step 4. Explore the application and run
channels, see the FAQs. examples
Open Source Licensing Set up tab completion in Powershell
Stable channel Beta channel
Release Notes Docker settings
This installer is fully baked and tested, and comes with the latest GA version of Docker Engine.  This installer offers cutting edge features and comes with the experimental version of Docker
‘ Engine, which is described in the Docker Experimental Features README on GitHub. General
Docker for Linux This is the best channel to use if you want a reliable platform to work with
This is the best channel to use if you want to experiment with features under development, Shared Drives
" These releases follow a version schedule with a longer lead time than the betas, synched with  and can weather some instability and bugs. This channel is a continuation of the beta
Docker for AWS Firewall rules for shared drives
Docker Engine releases and hotfixes. program, where you can provide feedback as the apps evolve. Releases are typically more

frequent than for stable, often ene or more per month.
Docker for Azure

On the stable channel, you can select whether to send usage statistics and other data. Advanced

We collect all usage data on betas across the board.
Network
Docker Toolbox (Legacy)

Proxies
Get Started Get Docker for Windows (stable) Get Docker for Windows (beta)

Docker daemon
Docker ID Experimental mode
Custom registries
Docker Engine

Edit the daemon configuration file -



Linux Container (Default)

& Hyper-V Manager - 0 ®
File Action View Help
e=|xnm |
ER Hyper-v Manager Actions
B NB0o7 Virtual Machines v B
Name State CPUUsage  Assi
New 3
B Off
B MobyLinucVM o 4 Import Virtual Machine...
B Of 9 Hyper-V Settings...
E Off H2 Virtual Switch Manager...
off
B oF . Virtual SAN Manager...
4 Edit Disk..
< >| | Z Inspect Disk..
Checkpoints (2) | (m) stop Service
¥ Remove Server
The selected vitual machine has no checkpaints. © Refresh
res
View »
MobyLinuxVM
H Hep
Created: 16.05.2017 08:18:47 Clustered: No MobyLinu/M N
Configuration Version: 2.0 A c "
onnect...
Generation: 2
Hotes: None B settings..
@ start
By Checkpoint
Summary Memory  Networking B Move.. .
moe .
o~

com.docker.proxy.exe
//./pipe/docker_engine



Windows Container

=

About Docker //./pipe/docker _engine_windows

Discover Docker Enterprise Edition

Settings...
Check for Updates...

Diagnose and Feedback...

Switch to Windows containers...

Docker Store
Documentation

Kitematic

Sign in / Create Docker ID...
Swarms

Repositories

Quit Docker

M'N



Multi-Arch based Tags

NET Core Docker images will move to multi-arch based z

tags #7239

kendrahavens opened this issue 6 days ago - 2 comments

N
Summary

i kendrahavens commented 6 days ago Contributor A%

Lag

Docker has a multi-arch feature that microsoft/dotnet-nightly recently started utilizing. The plan is to port Not
this to the official microsoft/dotnet repo shortly. The multi-arch feature allows a single tag to be used across
multiple machine configurations. Without this feature each architecture/OS/platform requires a unique tag.

For example, the microsoft/dotnet:1.0-runtime tag is based on Debian and microsoft/dotnet:1.0-runtime- Pr
nanoserver if based on Nano Server. With multi-arch there will be one common microsoft/dotnet;1.0- No
runtime tag. If you pull that tag from a Linux container environment you will get the Debian based image

whereas if you pull that tag from a Windows container environment you will get the Nano Server based Mil

image. This helps provide tag uniformity across Docker environments thus eliminating confusion.

No

https://github.com/dotnet/dotnet-docker/issues/239
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Docker Cl / CD

VSTS Build Docker Registry ‘“clisa:::::i‘: “

g . ) ) Artifact ( . ) )
Build App —>| Container Info
r 1 Y Push r l \ Config
Test —> Repo Publish to Target = Host
Build Container

L T J — S ——

[ Container Info




VSTS / TFS Build Agent

/

o

VSTS
Build Pool

Build Pool

Build Pool

Build
Queue

Build
Definition

Build
Definition

\
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Build Agent

J

Docker Engine

Build
Agent
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Custom Docker Build Agent

Atecture-trai Rooms Load test

Overview  Settings  Security  Process  Build and Release  Agent p Extensions  Usage

& Download agent

New pool...

Agents  Roles

bled Current Status Capabilities
24e6db43b590-ag... Online Idle X USER CAPABILITIES
50 Shows information about user-defined capabilities supported by this host
v & Doc
=+ Add bility

EX Windows PowerShell

1 ndc Por
wright (C) 2

a TFVC reps
r building

where 1icer
- html

Connect:

iConnecting to

Regi

canning for t

038
canning for t
[Connectir D
2017-01-27 08:04:40Z: Listening fo

agreement can be

nd at:

SYSTEM CAPABILITIES
Shows information about the capabilities provided by this host

gent.ComputerName

Agent.Name

ant

ANT_HOME
bower

curl
DOCKER_BUCKET

DOCKER_COMPOSE_VERSION

DOCKER_SH
DOCKER_VERSION
dotnet

git
GRADLE_HOME
grunt

gulp

HOME

24eb

24e6d643b590-agent

linux

211141

fusr/bin/ant

/usr/share/ant

Jusr/local/bin/bower

fusr/bin/curl I}
getdocker.com

1.8.0

ceec7fd937e1416e5dce12b0bbe1c655907d349d52

1.12.1

/usr/bin/dotnet

Jusr/bin/git
Jusr/share/gradle
fusrflocal/bin/grunt

Jusr/local/bin/gulp
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Docker Registry im A

Container registries » PlaygroundRegistry - Access key

Container registries » X ? PlaygroundRegistry - Access key

Atecture Azur

Subscriptions: 1o
subscription? Switch d

Chuari sy
uverview

MVE VS Ultimate v )
E Activity leg

1 items
NAME ;ﬂ Access control (|AM)
Tags
&= PlaygroundRegistry wee € T
SETTINGS

Access key

8 Llocks

SUPPORT + TROUBLESHOOTING

New support request

Registry name

PlaygroundRegistry

Login Server

playgroeundregistry-on.azurecr.io I
Admin user @

Username

PlaygroundRegistry

Password

R

zure Portal



Docker

Method

GET

GET

GET

PUT

DELETE

GET

DELETE

POST

GET

PATCH

PUT

DELETE

GET

Path
w2/
/v2/<name>/tags/list

/v2/<name>/manifests/<reference>

/v2/<name>/manifests/<reference>
/v2/<name>/manifests/<reference>

/v2/<name>/blobs/<digest>

/v2/<name>/blobs/<digest>

/v2/<name>/blobs/uploads/

/v2/<name>/blobs/uploads/<uuid>

/v2/<name>/blobs/uploads/<uuid>

/v2/<name>/blobs/uploads/<uuid>

/v2/<name>/blobs/uploads/<uuid>

/v2/_catalog

Registry API

Entity
Base
Tags

Manifest

Manifest
Manifest

Blob

Blob
Initiate
Blob
Upload

Blob
Upload

Blob
Upload

Blob
Upload

Blob
Upload

Catalog

Description
Check that the endpoint implements Docker Registry API V2.
Fetch the tags under the repository identified by name.

Fetch the manifest identified by name and reference where reference can be a tag or digest. A HEAD request can also
be issued to this endpoint to obtain resource information without receiving all data.

Put the manifest identified by name and reference where reference can be a tag or digest.
Delete the manifest identified by name and reference. Note that a manifest can only be deleted by digest.

Retrieve the blob from the registry identified by digest. A HEAD request can also be issued to this endpoint to obtain
resource information without receiving all data.

Delete the blob identified by name and digest

Initiate a resumable blob upload. If successful, an upload location will be provided to complete the upload. Optionally, i
the digest parameter is present, the request body will be used to complete the upload in a single request.

Retrieve status of upload identified by uuid. The primary purpose of this endpoeint is to resolve the current status of a

resumable upload.

Upload a chunk of data for the specified upload.
Complete the upload specified by uuid, optionally appending the body as the final chunk.
Cancel outstanding upload processes, releasing associated resources. If this is not called, the unfinished uploads will

eventually timeout.

Retrieve a sorted, json list of repositories available in the registry.

Image Source: https://docs.docker.com/reqistry/spec/api/



https://docs.docker.com/registry/spec/api/

Docker Registry APl - Samples

ist Repositories: /v2/ catalog
ist Tags: v2/<repository>/tags/list

o https://playgroundreg
hups://playgroundreg Y& reg

https://playgroundregistry-on.azurecr.io/v2/_catalog GET https:/fplaygroundregistry-on.azurecr.iofv2/simplecontainerdemo.web/tags/list

] Headers (1)

GET hups://playgroundregistry-on.azurecr.iofv2/_catalog
Authorization Basic Ul
[ ] Headers (1)
Authorization Basic Ui . ¢
Body (9)
Pretty JSON
Body (9)
2 : "name": "simplecontainerdemo.web”,
Pretty JSON 3+ “tags": [
4 "latest”,
5 "master”,
B L . . 6 "@2c1a@l659cfa7le64dd6@7e7ale2f8d7ec7fa7c",
2~ | “"repositories”: [ 7 "16bfBcl6af9e21e38186c94be5062F511679dBE",
3 ! lecontainerdemo.api”, 8 "582",
4 lecontainerdemo.web” 9 "586"
5 1 10 1
5 } 1y



Azure Container Registry und Docker

= Login to your private registry  docker login <registry> -u username -p password

= Pull the desired image docker pull <registry>/<repository>:<tag>
= Run the container docker run...
EXN Windows PowerShell — O \

ogin playgroundregl Str"}"—l:lr'l  AZUrecr.10 Ay ground REQ'I str"}-'

eeded
ymmueller= docker pull playgroundregistry-on.azurecr.io/s1implecontainerdemo.web
fTault tag: 'I :

25 ._::I:I I:IbE._n:chueaeel. 8 beedd 741 abE._ubbaTu':lﬂfﬂf 239e3e7964a9d37
ge 1s up to date for playgroundregistry .AZUrecr.io iplecontainerdemo.web: latest
JUsers -__rnrnue]]&r"'- docker run 8889:80 51 rnp'l E-"-'\[J'I- :Url=http://Tocalhost :8887 /api playvogroundregistry-on.azurecr.io
p'l econtainerdemo. web_




Containerized Workflow

Visual Studio Team SerV|ces
oJ 2. J 3.

Source Code Build/Cl,

Control Integrate,
L Test

. >

.

Production
environments

’- Batch

% App Services

dackczr

Push Container
Code @8 Registry

Outer-Loop

Inner-Loop _
1 . Run docker

Code @ Validate

5. '

Run, Manage ¢ Service Fabric
\ E e

‘ —

= 0
g

Image Source: https://sec.ch9.ms/sessions/69613110-c334-4f25-bb36-08e5a93456b5/206BuildDebugDeployASPNETCorewithDocker.pptx
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Azure Contaliner Service

@ N g é} DC/0S
%ﬁ A A

3 Varianten I

= DC/OS with Marathon | . H@
= Docker Swarm E
» Kubernetes |

ACS = ARM Templates

209

Image Source: https://docs.microsoft.com/en-us/azure/container-service/container-service-intro



Simplified ACS DCOS Setup

i

VSTS

Release

flaa
\_

{/

Azure Load Balancer

Azure Resource Group

DCOS Master ]]]

v

1
v
-

Public Agent

\
VSTS Agent
Marathon-LB

\\ Private Agent \\
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Load Balancer Settings for Services

n ACSPlayground Home Code Work Build & Release Test

4 SimpleContainerDemo ™  Files  History  Branches  Pull Requests
<
© SimpleContainerDemo ¥ BuildACS v SimpleContainerDemo / docker-compose.env.dev.yml

src

(1) You updated g—YProxy 41 minutes ago — Create a pull request
i} .gitattributes

D . Contents History = Compare
.gitignore
[ docker-compose.ci.build.yml 7 Edit & Download
0 docker-compose.env.dev.yml e 1 version: "2
. 5
] docker-compose.env.production.yml| 2 services:
3 simplecontainerdemo.api:
4 H
O docker-compose.env.test.yml c exPDfe.,ae.,
[ docker-compose.override.yml 6 labels:
pose. V! 7 HAPROXY_GROUP: “external™
[ docker-compose.vs.debug.yml 8 HAPROXY_B_VHOST: "devapi.techdaysdemo.ch”
POSE.VS. 9y 9 HAPROXY_@_MODE: “http"
10 simplecontainerdemo.web:
[ docker-compose.vs.release.yml
11 expose:
0O docker-compose.yml 12 - 86"
13 labels:
. . 14 HAPROXY_GROUP: "external™
w0 SimpleContainerDemo.sin 15 HAPROXY_@_VHOST: "devweb.techdaysdemo.ch"
16 HAPROXY_@_MODE: “http"”
17 environment:
18 - SimpleApi:Url=http://devapi.techdaysdemo.ch/api

19 - DeploymentEnvironment=Development




Load Balancer Settings for Services

Edit Service

Your config contains attributes we currently only support in the JSON mode

add-host",
mplecontainerdemo.api:10.64.0.184"

b.techdaysdemo

Cancel




Use Environment Variables

Dd ACSPlayground 7

4 SimpleContainerDemo

Files

¢ SimpleContainerDemo

1 O e I B N P B P ) P

src
.gitattributes

.gitignore
docker-compose.ci.build.yml
docker-compose.env.dev.yml
docker-compose.env.production.yml
docker-compose.env.test.yml
docker-compose.override.yml
docker-compose.vs.debug.yml
docker-compose.vs.release.yml
docker-compose.yml

SimpleContainerDemo.sin

Home

History

15 ‘

16 =

17

18

19

20

21

22

23

24

25 i

26

27

28

29 =

30

31

32

33

34

35

36
11
12
13
14
15
16
17
18
19

0 references | Marc Miiller, 6 days ago | 1 author, 1 change
public Startup(IHostingEnvironment env)

.AddJsonFile("appsettings.json”, optional: true, reloadOnChange: true)

.EnvironmentName}.json"”, optional: true)

{
var builder = new ConfigurationBuilder()
.SetBasePath(env.ContentRootPath)
AdAT = | Fa il s L
—AaaIsentite{iappsettings—eny
.AddEnvironmentVariables();
Configurationm ="builder-Build();
}

4 references | Marc Miiller, 6 days ago | 1 author, 1 change
public IConfigurationRoot Configuration { get; }

// This method gets called by the runtime. Use this method to add services to the container.
0 references | Marc Miiller, 6 hours ago | 1 author, 3 changes
public void ConfigureServices(IServiceCollection services)

{

// Add framework services.

services.AddMvc();

services.AddSingleton<

expose:
- "ge"

labels:
HAPROXY_GROUP: "external™

HAPROXY_@_VHOST: "devweb.techdaysdemo.ch"

>(new SimpleApiOptions() { ApiUrl =

HAPROYV—O-—MODE+—http—

environment:

- SimpleApi:Url=http://devapi.techdaysdemo.ch/api

- DeploymentEnvironment=Development

Configuration["SimpleApi:Url"

AT AASA A A o I A A







Zusammenfassung

= Micro-Service Architektur
Reduktion der Komplexitat, einfacher und schnellere Deployments

= Automatisierung der Build- und Release-Prozesse
= |solation der Services als Container
= |solation der Build Umgebung (Agent)

= Load Balancing mittels Service Discovery



Besten Dank fur Ihre
Aufmerksamkeit!

Far allfallige Fragen stehen wir Ihnen
jederzeit gerne zur Verfugung:

4tecture GmbH Marc Muller

Aathalstrasse 84 Principal Consultant
CH-8610 Uster

+41 44 508 37 00 marc.mueller@4tecture.ch
info@4tecture.ch @muellermarc
www.4tecture.ch
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