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Cloud computing

» Cloud computing je na internete zalozeny model
VyVOja a pouzivania pocitacovych technologii

» Mozno ho charakterizovaf aj ako poskytovanie o
sluzieb alebo programov ulozenych na serveroch Application
na Internete s tym, ze pouzivatelia k nim mozu s o ”_b s [ ~ --
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Object Storage Runtime

» Ponuka aplikdcii sa pohybuje od kanceldarskych ~ Infrastructure ..
aplikacii, cez systémy pre distribuované vypodty, — = =) X

>~ ~ - - 4 - Compute L Network
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Modely sluzieb cloud computingu

» Infrastructure as a Service (laa$) - Infrastruktura ako sluzba
» Platform as a Service (Paas$) - Platforma ako sluzba
» Software as a Service (Saa$) - Softvéer ako sluzba

» Infrastructure as a Service (laa$) — poskytovatel sluzieb sa zavazuje poskytnut
infrastrukturu. Typicky sa jednd a virfualizaciu. Hlavnou vyhodou tohto pristupu je, ze
sa problémy s hardvéerom stard poskytovatel. Na druhu stranu, vzhladom k tomu, ze
hardveér sa berie ako nieCo, €o vlastnime, na co si mdézeme siahnut a sme za to
zodpovedni, je niekedy nemozné toto akceptovat. laas je vhodné pre tych, ktori
vliastnia softvér (Ci licencie) a nechcu sa starat o hardvér.



https://cs.wikipedia.org/wiki/Virtualizace

Modely sluzieb cloud computingu

» Infrastructure as a Service (laa$) - Infrastruktura ako sluzba
» Platform as a Service (Paas$) - Platforma ako sluzba
» Software as a Service (Saa$) - Softvéer ako sluzba

» Plaform as a Service (Paa$) — poskytovatel garantuje komplexné prostriedky pre
podporu celého zivotného cyklu tvorby a poskytovania webovych aplikacii a sluzieb
—to vSetko na internete bez moznosti stiahnutia softvéru. Koncepcia zahrna rézne
prostriedky pre vyvoj aplikacii, ako je IDE alebo API, a tiez napriklad pre udrzbu.

» PaaS poskytuje kompletné softverove prostriedky
pre vyvoj aplikacii, teda napriklad nachystany OS, *
databdzy, webserver a vzivatel sa stard len o "}/ ]
nasadenie a monitorovanie aplikacie % -
v akomkolvek prostredi (Node.JS, Java, C#, Python) “|aaS” "PaaS” "Saa$S”

Infrastructure-as-a-Service Platform-as-a-Service Software-as-a-Service

host build consume



Modely sluzieb cloud computingu

» Infrastructure as a Service (laa$) - Infrastruktura ako sluzba
» Platform as a Service (Paas$) - Platforma ako sluzba
» Software as a Service (Saa$) - Softvéer ako sluzba

» Software as a Service (SaaS$) — aplikacia je licencovand ako sluzba prengjimand
uzivatelovi. Uzivatelia si teda priamo kupuju pristup k aplikacii a nie aplikaciu
samotnu. Saas je idedlne pre tych, ktori potrebuju iba bezny aplikacny softver a
pozaduju pristup odkialkolvek a kedykolvek. Prikladom mdze byt sada aplikacii
Google Apps.




Vyhody cloud computingu
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Absencia nutnosti poznat principy funkcnosti SW a HW

Efekfivne riadenie a praca vdaka dostupnosti dat odkialkolvek — rast
produktivity prace vo firmach

Jednoduchost pouzivatelskeého rozhrania
Principidlne vyssie zabezpecenie dat
Moznost okamzitého zvysenia vykonu datoveho centra

Rychle prispdsobenie IT zdzemia rastu a .
pOTrebém UZIIVGTerO Software as a $ s

Service
Social Portal

PaaS

Platform as a ‘.
Service Application Mashup Process Report
Builder Studio Designer Editor
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Infrastructure Gloud Cloud Elasti Elasti
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2= eiVice Appliance Controller Compute Storage
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Web Office

|

Application
Engines

Elastic
Database




Nevyhody cloud computingu

» Zavislost na internetovom pripojeni
» Zavislost na poskytovatelovi

» Zldreputdcia cloud computingu — ,,Big Brother", otazky ohladne
sukromia, bezpecnosti

» Migracné ndaklady
» Menej funkcii a horsia stabilita — zavisi od pripadu k pripadu

» Odlisné pravne pravidld poskytovatela a . Platform Software
klienta — poskytovatel moze byt v USA a klient (asaSesvice) &  (asaService) SidelSoeddesy
v inej krajine, ktord je podriadend inej rovtaior:  BERRL A ] aapki
juriSdikCii Runtimes Q Runtimes Runtimes

Security & Integration Security & Integraton Security & Integration

You manage

Databases

Databases Databases

Servers

Servers Servers

Virtualization Virtualization Virtualization

1opuan Aq pabeuep

Server HW Server HW Server HW

10puana Aq pabeuepy
1opuan Aq pabeuep

Storage Storage Storage

\
———

Networking Networking Networking



Poskytovatelia cloud computingu
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Google Cloud Platfor m

» Microsoft Azure :
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Microsoft Azure

.,1;I_ i
» Je cloudovd platf

» Vyvoj bol oznd
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Greater

> 500N | 1 500,000

Azure Active Directory
Users

TRILLION

storage
> transactions

per day

TRILLION

messages/mo
> processed by

Azure loT

Active websites

8 O ()/ Fortune 500
> O Use Azure

>

BILLION

authentications/w
k

SQL Databases in Azure

>

MILLION

Developers
registered
with Visual
Studio
Online



Security and
Management

ﬁ' Portal

@ Active
Directory

Multi-factor
Authentication

)

Key Vault

@

Store/
Marketplace

Q{& Automation

r VM Image Gallery
% and VM Depot

Compute

Virtual
Machine

@ Containers

Azure Services

Compute
Cloud Service
Services Fabric
| Remote
a. Batch App
Integration
Storage Biztalk
Queues Services
@ Hybrid Service
®~’ Connections Bus
Media and CDN
fo\ Media Content Delivery
& Services Network (CDN)
Storage
G BLOB Azure
Storage Files

Platform Services

Web and mobile

Infrastructure Services

Premium & Virtual Load
Balancer

Storage Network

Developer services

xv::s @ zsps lelnagement \S/tlf::ianl) X Azure SDK
- e ol Qimae
Analytics and loT Data
Lt e , Sohbue ok
E:cttaory E E{tet?st gggase 6 Search
itr::?;i‘cs ; El:w‘;ggeement DocumentDB @ Tables

Networking

Express
@ B A Route

Traffic
Manager

Hybrid
Operations

Azure AD
Connect Health

AD Privileged
Identity
Management

Backup

Operational
Insights

Import/Export

Site
Recovery

» B el 0Q X P

StorSimple

VPN Application
Gateway Gateway



/akladné pojmy

» Subscription — ziednodusene ,,z Coho sa danad sluzba plati*, vyber z réznych
variant:

» Pay as you Go - platim ftolko, kolko miniem
» BizSpark — program pre StartUpy, kredit na kazdy mesiac na cca 3 roky

» Student - program pre studentov, nefreba zaddvaf ani platobnu kartu pre
overenie, iba teleféonne Cislo (budeme pouzivat my)

» Trial — 30-denny frial s obmedzenym kreditom, pre overenie je freba platobnu kartu

» a dalsie...

» Resources - ziednodusene znamena lokalitu (server), na ktorom moje sluzby
bezia
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Many Languages, Many SDKSs

» Write code in any Io,. "

» Also available in
NuGet and NPM

» Ramp up qUiCkl
aready know

Android




Virtual Machines

Provision Windows and Linux virtual
machines in seconds

Cloud Services

{aﬁt

Create highly-available, infinitely-
scalable cloud applications and APls

HDInsight

Provision cloud Hadoop, Spark, R Server,

HBase, and Storm clusters

App Service

Create web and mobile apps for any

platform and any device

DocumentDB

Managed MNo5QL document database-
as-a-service

=

Run large-scale parallel and batch
compute jobs

SQL Database

Managed relational SQL Database-

as-a-service

Azure Active Directory

Synchronize on-premises directories and
enable single sign-on

Azure Container Registry

Store and manage container images
across all types of Azure deployments

Storage

Durable, highly available, and massively
scalable cloud storage

Backup

q

Simple and reliable server backup to the
cloud

StorSimple

Lower costs with an enterprise hybrid
cloud storage solution




Visual Studio Team Services APl Management loT Hub Content Delivery Network

L —
. A

[

Services for teams to share code, track Publish APls to developers, partners and Connect, monitor, and control billions of Ensure secure, reliable content delivery
work, and ship software employees securely and at scale loT assets with broad global reach
ExpressRoute Site Recovery Azure DNS Machine Learning

A P =

Dedicated private network fiber Orchestrate protection and recovery of Host your DNS domain in Azure Easily build, deploy, and manage
connections to Azure private clouds predictive analytics solutions
Service Fabric Multi-Factor Authentication Application Insights SQL Data Warehouse

i 2

Build and operate always-on, scalable, Add security for your data and apps Detect, triage, and diagnose issues in Elastic data warehouse-as-a-service with

distributed applications without adding hassles for users your web apps and services enterprise-class features



Virtual Network Media Services Stream Analytics Azure Active Directory

Domain Services
< > T

Provision private networks, optionally Encode, store, and stream video and Real-time data stream processing from Join Azure virtual machines to a domain
connect to on-premises datacenters audio at scale millions of loT devices without domain controllers

Advisor Event Hubs Data Factory Key Vault
r—
H

Your personalized Azure best practices Receive telemetry from millions of Orchestrate and manage data Safeguard and maintain control of keys
recommendation engine devices transformation and movement and other secrets

Service Bus Azure Active Directory B2C Scheduler Azure DevTest Labs
Bl -
Connect across private and public cloud Consumer identity and access Run your jobs on simple or complex Quickly create environments using
environments management in the cloud recurring schedules reusable templates and artifacts



Notification Hubs Automation Log Analytics Security Center

o

Send push notifications to any platform Simplify cloud management with Collect, search and visualize machine Prevent, detect, and respond to threats
from any back end process automation data from on-premises and cloud with increased wvisibility
Logic Apps Traffic Manager Redis Cache Azure Search

e

Automate the access and use of data Route incoming traffic for high Power applications with Fully-managed search-as-a-service
across clouds without writing code performance and availability high-throughput, low-latency data acc...
Load Balancer VPN Gateway Application Gateway Data Catalog
Deliver high availability and network Establish secure, cross-premises Build scalable and highly-available web Get more value from your enterprise

performance to your applications connectivity front ends in Azure data assets




Virtual Machine Scale Sets

Manage and scale 10s to 1000s of Linux

v IR

and Windows WMs

Data Lake Analytics

Distributed analytics service that makes
big data easy

SQL Server Stretch
Database

Dynamically stretch on-premises SQL
Server databases to Azure

Power Bl Embedded

Embed fully interactive, stunning data
visualizations in your applications

Cognitive Services

Add smart APl capabilities to enable
contextual interactions

HockeyApp

<=

—

Deploy mobile apps, collect feedback
and crash reports, and monitor usage

Mobile Engagement

Increase app usage and user retention

Azure Bot Service

Intelligent, serverless bot service that
scales on demand

Functions

<D

Process events with serverless code

Data Lake Store

Hyperscale repository for big data
analytics workloads

Azure Container Service

[p P
IpIpIp
arIp

Use Docker-based tools to deploy and
manage containers

BizTalk Services

o

Seamlessly integrate the enterprise and
the cloud




Managed Disks Azure Monitor Security & Compliance Protection & Recovery

< | > >

Persistent, secured disk storage for Highly granular and real-time Enable threat detection and prevention Ensure application availability and data
Azure virtual machines monitoring data for any Azure resource through adwvanced cloud security protection

Automation & Control Insight & Analytics Azure Analysis Services Dynamics 365 for Customer
Insights

> > Y

Centrally manage all automation and Easily search, correlate, and analyze data Proven analytical engine in the cloud Transform your customer data into
configuration assets from the cloud actionable insights

Network Watcher

Metwork performance monitoring and
diagnostics solution



Ako zacate

» K mnohym sluzbdm existuje tzv. learning path
» https://azure.microsoft.com/en-us/documentation/learning-paths/

Learning Paths

Use these learning paths to guide yourself through the documentation for our services so you ;
can start to build effective cloud applications on Azure.


https://azure.microsoft.com/en-us/documentation/learning-paths/

Microsoll

‘N ET h% '

Bligy

» App Service zahina sluzby, ktoré sa predtym nazyvali Azure Websites a Azure
Mobile Services, ide o sluzby typu PaaS$

Azure App Service

» |de to tieto typy sluzieb:

» Web Apps — pre hosting webovych stranok a webovych aplikacii

» Mobile Apps — pre hosting back-endu mobilnych aplikacii
» API Apps — pre hosting RESTiul API

» Logic Apps — pre automatizovanie biznis procesov a infegrovanie systémov a dat
naprieC cloudmi bez nutnosti pisania kodu

LS 0 oY (&)

Web Apps Mobile Apps APl Apps Logic Apps

Web apps that scale Build mobile apps for any device Easily build and consume APls Automate business processes


https://docs.microsoft.com/en-us/azure/app-service-web/app-service-web-overview
https://docs.microsoft.com/en-us/azure/app-service-mobile/app-service-mobile-value-prop
https://docs.microsoft.com/en-us/azure/app-service-api/app-service-api-apps-why-best-platform
https://docs.microsoft.com/en-us/azure/logic-apps/logic-apps-what-are-logic-apps

Publish a Web Site

Use prebuilt templates to build a personal Web site with technologies
you know, or create a commercial Web site that scales to serve millions
of customers

Web Apps Mobile Apps

Azure App Service

API Apps Logic Apps " NET MVC




Azure Notification Hubs

» Azure Notification Hubs ponuka jednoduchy, multiplatformovy a skalovatelny
servis pre push notifikacie

» V aplikdcidch nie je teda nutné implementovaf notifikacie zvlast pre rézne
platformy, ale iba odoslanie nofifikaciu do tohto hubu, ktory sa postard a
zaslanie notifikacie pre zariadenia réznych platforiem

EH e

1 Retrieve-PNS- handk N T
"C"l":I 3. -Bend notification !E

- Motification Hub

- Appback-end
@ -

Flatform Motification-Service




Azure Storage

» UloZisko ddt, ktoré ponuka rézne typy tychto uloZisk

Blob Table Queue

Massively-scalable object storage for unstructured data Flexible NoSOL database Durable queues for large-volume cloud services

® (ost-effective for massive volume * Key-value table storage * Simple, cost-effective messaging
* Tiered storage options ® Structured or unstructured data * Decoupled component flexibility

® Single infrastructure with global reach ® Low latency at Internet scale ® Resilient scaling and buffering

Learn maore Learn more Learn more

Disk File

Premium storage for I/O intensive applications Simple, distributed, cross-platform file system
® Low latency, high throughput ® Lift and shift migration

& Automatic triple replication e Low cost and complexity

& Enterprise-grade durability ® (lient and deployment flexibility

Learn maore Learn more




Azure Storage - video



https://channel9.msdn.com/Blogs/Azure/IntroductiontoAzureStorage?ocid=player

Azure Storage Py

Reliable messaging for
workflow processing
and for communication
between applications
or application
components

File sharing using
Server Message Block
(SMB) protocol
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Accessing Blob S’rorage

 supports HTTP(S)

sr package managers




Uploading a Blob (C#)

» Create a blob using
the Azure Storage SDK
for .NET

» Upload the contents of
a local file to the blob

CloudStorageAccount account =
CloudSstorageAccount.Parse('"connection_string);

CloudBlobClient client = account.CreateCloudBlobClient();

CloudBlobContainer container =
client.GetContainerReference('"container_name");

CloudBlockBTob blob =
container.GetBlockBlobReference("blob_name"));

await blob.UploadFromFileAsync("file_name");




Uploading a Blob (Node.js)

var storage require("azure-storage");

var service =

» Create a blob USiﬂg storage.createBlobService("connection_string");

the Azure S’roroge SDK service.createBlockBlobFromLocalFile(

for Node.js "container_name", "blob_name", "file_name",

function(error, result, response) {

> UplOOd The COﬂTeﬂTS Of if (lerror) {
a local file to the blob // File uploaded




Azure Machine Learning A Azure

Machine Learning

» Cloudova sluzba pre strojoveé ucenie (heuronove siete, rozhodovacie stromy...), kde
model je ndsledne mozné publikovat ako welbservis

» Existuje mnoho ndvodov a Cortana Intelligence Gallery, kde sa mozno inspirovat

Azure Machine Learing: Basic workflow

Build models from data and operationalize a machine learning solution

Data collection & management Machine Learning service I Embedded ML model

Relstional data (Azure 0L Database)
Masszive data stores (Azure Data Lake)

‘1 Ll 1
Blobs & tables (Azure Storage) . :
Hadoop (Azure HDInsight) . MLSTUDIO : I| I| M

ML Studio web app: Output a web service iIII ﬂ

Create machine learning models that can be run on a :
scheduled basis and »  Add intelligence to apps or websites,

connected to a database. | or provide insights in Bl tools




Home Gallery

¢ Binary Classification: Direct marketing mdrait Properties >
B Search experiment items e 4 Two-Class Boosted Decision Tree
@ B i itissis Create trainer mode
aved Datase Reader

L] E‘> eaee Single Parameter Y ‘
- = Data Format Conversions .
= Maximum number of leav...

e.) Data Input and Output |y I 20 l

Metadata Editor v
ED .

a% Data Transformation _ Minimum number of sam...

San
I [o |
ﬁ Q Feature Selection

B oroiect Calumne Learning rate
@ Machine Learning gp Froject Coiumns = I e |
Q remo olumns that are part S
ey : T o
B'*' OpenCV Library Modules of the label Number of trees construct...
@ Python Language Modules I [ 100 l
(R R Language Modules ?m Split IRandom number seed |
0
2... Statistical Functions
! Allow unknown categ...
:::', Text Analytics @ Two-Class Boosted Decision T... Two-Class Sdclport Vector Ma...
/1\
@ Web Service V
8 Deprecated - -
SHER Split ‘ SED Split
@ Sweep Parameters ‘ @ Sweep Parameters
@ Score Model @ Score Model
Quick Help V.

Creates a binary classifier using a boosted
decision tree algorithm
(more help...)

@ Evaluate Model





https://channel9.msdn.com/Blogs/Azure/Azure-Machine-Learning?ocid=player

Microsoft Cognifive Services l

» Sluzby pre vypoctovu inteligenciu, vacsinou hotové vo forme AP

» Maju vliastnU web stradnku a stoja tfrochu mimo Azure

Give your apps a human side

Knock down barriers between you and your ideas. Enable natural and
contextual interaction with tools that augment users' experiences via
the power of machine-based Al. Plug them in and bring your ideas

to life.

Get started for free




Cognitive Services APIs

Vision Cci/r;r;%%’rer Emotion Face
- Custom Speaker
Sp@@Ch 5ing Recognitio  Recognitio

.. ;Speech - -

~ Bing Spell Language Linguistic Text i
Longuoge\, Check Understanding  Analysis |~ Analytics Loﬁ\%ﬁ?e

J.

. Academic Entity Knowledge :
Knowledge Knowledge Linking Exploration menosla‘rlon

Search Bing Auto- | BingImage @ Bing News | Bing Video | Bing Web
suggest Search Search Search Search

1 .
8 . Recom-



omputer Vision API

Analyze an image

This feature returns information about visual content found in an image. Use tagging,
descriptions and domain-specific models to identify content and label it with confidence.
Apply the adult/racy settings to enable automated restriction of adult content. Identify
image types and color schemes in pictures.

Features:
Feature Name Value

Description { "type™ 0, “captions": [ { “text": "a man swimming in a pool
of water", "confidence": 0.7850108693093019 } ]}

Tags [{ "name": "water", "confidence": 0.9996442794799805 }, {
“name": “sport”, "confidence": 0.9504992365837097 }, {
“name": "swimming", “confidence™: 0.9062818288803101,
"hint": “sport” }, { "name": “pool”, "confidence":
0.8787588477134705 }, { "name": "water sport", “confidence":
0.631849467754364, "hint™: "sport" } ]

Image Format jpeg
Image Dimensions 1500 x 1155

Clip Art Type 0 Non-clipart
Is Adult Content: False p yp ip

Categaries: people swimmung Line Drawing Type 0 Non-LineDrawing

Black & White Image False




[dentity Faces

Use the Cognitive Services FAc@ API to compare
faces, identify faces, search for similar faces, and more




Perform Sentiment Analysis

Use the Cog -.f ervices | <0 Analytics API
to analyze sen . Twitter feeds, and other

LR

Sentiment Analysis }_e’rec:’rion Language

“Thanks to Text Analytics...we are able to incorporate guest sentiment
Info our actionable guest feedback platform that delivers @

comprehensive view of guest satfistaction and server performance.”

— Al Pappa, Head of Business Intelligence, Ziosk



Using the Computer Vision API (C#)

» Submit an image via
URI to the Computer visionServiceClient vision =
Vision APl and ask for new VisionServiceClient("subscription_key");
CCIpTiOﬂS and visualFeature[] features =
descripftive tags new VisualFeature[] { visualFeature.Description };

» Optionally pass a stream AnalysisResult result =
instead of a URI await vision.AnalyzeImageAsync(uri, features);

» Uses Microsoft.Project-
Oxford.Vision NuGet string caption = result.Description.Captions[0].Text);
package

> Other VisualFeatures foreach (string tag in result.Description.Tags)
include Adult, {
C(]Tegory, Color, // tag holds descriptive tag for image (e.g., "river")
Faces, Imagelype, and 1}
Tags




Using the Computer Vision APl (Node.Js)

» Submit an imCIge Vi var options = {

URI to the Computer
Vision APl and ask for
captions and

deSCFIpTIVG ngs "Content-Type': 'application/json',

» Optionally pass a stream 'Ocp-Apim-Subscription-Key': 'subscription_key'
instead of a URI },

» Other VisualFeatures
include Adult, ¥
Co’regory Color request(options, function(err, response, result) {

Faces, ImageType, and it(terr) {
Tc:gs var caption = result.description.captions[0].text;

url: "https://api.projectoxford.ai/vision/vl.0/analyze",
gs: { visualFeatures: "Description" },

method: 'POST',

headers: {






https://www.youtube.com/watch?v=R2mC-NUAmMk

Azure |loT Hub / Sulte [

» Ndazov Azure loT Suite zahrna rézne
Azure sluzby, ktoré moézu byt nadpomocné @
pri rieseni Internet of Things ' @

» loT Hub slUzi na pripdjanie, monitorovanie a

riadenie loT zariadeni, pricom toto riadenie - a
vieme spoijit so sluzbami pre vypoctovu ﬁ'»
inteligenciu Azure loT
» Power Bl je nGstroj pre tvorbu vizualizacii .
a réznych Statistik dat prichddzajucich <’> Suite @

z loT zariadeni, a to bez potreby pisanie
zdrojového kodu



Data processing and
analytics

Device connectivity

Local 1 Cloud loT solution back end

IP-capable ||
devices AMOP, MQTT, HTTPS

loT device
Event-based device-to-cloud

ingestion

— [Data path

| Optional solution componant

Existing loT | : loT protocol '
i MQTT or custom | AMQP . :
devices | _ : aay -~ loT Reliable cloud-to-device
loT device ol device g 1
I ——
' |
| |
) r _ o
Low-power loT field 1|, Per-device authentication
: AMOQP .
devices || = gateway i_- } AMQ ” and secure connectivity
. |
| ioT device (I
. o
|
|
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Azure |oT - video



https://channel9.msdn.com/Blogs/Azure/Azure-IoT-Developer-Overview?ocid=player

Power Bl — tvorbba vizualizacii

$2.22M $4.07M

Feedback Rating Account Count
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9:41 AM

Executive Metrics

$2.22M $4.07M
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Transform your business with Microsoft loT

=
= @40 N O
I = Y H o
S Q= ool ® I
— = O
Build things Control your things Analyze data Act on insights
loT begins with your things. Build with your things, Deploy loT solutions that control, monitor, and Take the data you collect and apply advanced Transform insights into action through powerful
from adding sensors to creating smart devices, to start manage your things, allowing you to capture real-time analytics to uncover new business insights. applications—creating new revenue and business
your loT solution. data. opportunities.

Explore our loT solutions >

Why choose Microsoft loT?

Access a comprehensive portfolio & Bring loT to any device, any platform

Find the products, services, and solutions you need to make the most of loT business Deliver a flexible, scalable solution that adapts to your needs and processes. Connect

opportunities across devices, cloud, analytical capabilities, and business systems. to your choice of devices and operating systems, while using your existing
infrastructure.

Rely on a commitment to loT Get trusted support

Get more than an loT vision. Because we've been investing in the Internet of Things Trust decades of experience and security working with companies like yours. Support
befaore it was even called that, you can rely on a commitment to bring support and your solution with enterprise technology designed for the needs of business, as well
rapid innovation to your solutions, helping you stay ahead of the competition. . as our vast network of partners.




Grove Starter Kit for loT based on
Raspberry Pi

Startovaci kit pre loT

Works with Microsoft Windows 10 loT Core
Works with Microsoft Azure

GrovePi+ that compatible with Raspberry Pi B/B+/A+/2/3
Easy-to-use Grove system

HDMI display and RGB LED included
Cena: $154.99

https://www.seeedstudio.com/Grove-
Starter-Kit-for-loT-based-on-Raspberry-
Pi-p-2694.himl

VR Y V vV VvV Vv



https://www.seeedstudio.com/Grove-Starter-Kit-for-IoT-based-on-Raspberry-Pi-p-2694.html

I o @ @

Grove loT Developer Kif -
Microsoft Azure Edition v el

» Grove loT Developer Kit - Microsoft Azure Edition

contains an Intel® Edison module, an Intel® Edison for ol i
Arduino board, a Grove Base Shield, a set of Grove e e “ui' e ’
sensors and actuators with build-in Grove ports for il :‘t;}'}i;

rapid prototyping

» Simply plug in the modules and you are ready to
create

» Part of Microsoft Azure |oT ecosystem

L Kit
» Intel® Edison module: Uses a 22nm Intel® SoC that ~}| Grove loT Devels(;;:)n
includes a dual core, dual threaded Intel® Atom; CPU " 0 Microsoft Azur€
at 500MHz and a 32-bit Intel® Quark; microcontroller at -
100 MHz

» It supports 40 GPIOs and includes 1GB LPDDRS3, 4 GB
EMMC, and dual-band WiFi and BTLE on a module slightly
larger than a postage stamp.






https://www.youtube.com/watch?v=rFo4l54vIw4

Azure Stream Analytics SN

» Real-tfime spracovanie prudu dat z cloudu / loT
» Podporuje podobny dopytovaci jazyk ako SQL

» Learning map - https://azure.microsoft.com/en-us/documentation/learning-
paths/stream-analyfics/

Event Hubs () [ ) Event Hubs

W)
0T Hubs (O % [ ) Blob Storage
[ ) Azure SQL Database

Blob Storage ( ) Other Output Sinks

Stream Analytics



https://azure.microsoft.com/en-us/documentation/learning-paths/stream-analytics/

Stream Analyfics at Work

Event Ingestor Transformation Long-term
producers (broker) storage

@ @
Y,
A

Legacy IOT
{custom protocols)

Azure DBs

—_— —_—

Cloud Stream
GHc gdteways processing

Devices (web APIs) - \ Azure storage
' * Storage

IP-capable devices adapters

(Windows/Linux)

Low-power Field
devices (RTOS) s ~ gateways

Presentation

7and action

Ll

Web/thick client
dashboards

&

Search and query

Data analytics (Excel)

]

Devices to take action






https://channel9.msdn.com/Blogs/Azure/Azure-Stream-Analytics-Overview?ocid=player

Stream Analytics Query Language

» SQL-like language for querying live data streams
» Subset of T-SQL
» Supports bigint, float, nvarchar(max), datetime, record, and array

» Supports SELECT, FROM, WHERE, GROUP BY, and other common Data Manipulation
Language (DML) statements

» Supports COUNT, AVG, DATEDIFF, and other common functions
» Adds extensions such as TIMESTAMP BY and System.Timestamp
» Supports temporal grouping of events via "windowing"



Querying a Data Stream

» List all Connecticut cars
that enter a toll boofth,
and include the entry
time, toll booth ID, and
license-plate number

ENTRYTIME

2014-09-10712:02:00+00:00

2014-09-10712:03:00+00:00

2014-09-10T12:7 1:00+00:00

SELECT EntryTime, TollId, LicensePlate

FROM EntryD
WHERE State

ata
= 'cT’

TOoLuD

LICENSEPLATE

ABC 1004

XYZ 1003

MJB 1006




Designating a Field as the Event Time

» Designate the
EntryTime field as the .
ftime for Tol1Id, LicensePlate
even | . FROM EntryData TIMESTAMP BY EntryTime
Ccalculations that WHERE State — 'CT'
Involve event time

SELECT System.Timestamp AS [Entry Time],

ENTRYTIME TOoLuD LICENSEPLATE

2014-09-10T12:02:00+00:00 ABC 1004

XYZ 1003

2014-09-10712:03:00+00:00

2014-09-10T12:11:00+00:00 NIE 1006




JOINIng Two Data Streams

» How long does it take
each car that enters a

tool booth to pay the
toll and exit the booth?

TOLLID ENTRYTIME

2014-09-10T12:01:00.,000Z

2014-09-10T12:02:00,000Z

2014-09-10T12:02:00,000Z

SELECT EN.TollId, EN.EntryTime, EN.LicensePlate,
DATEDIFF(minute, EN.EntryTime, EX.ExitTime) AS Minutes
FROM EntryData EN TIMESTAMP BY EntryTime
JOIN ExitData EX TIMESTAMP BY EXitTime
ON EN.Tol1Id = EX.TollId
AND EN.LicensePlate = EX.LicensePlate
AND DATEDIFF(minute, EN, EX) BETWEEN O AND 60

LICEMSEPLATE MINUTES

JNEB 7001

ABC 1004




Windowing

Count or aggregate events over a specified time period

TumblingWindow HoppingWindow SlidingWindow

—{- =k —{HH =k —{HH =k

ood OO0 100

0 0 10
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https://channel9.msdn.com/Shows/Azure-Friday/Cortana-Analytics-Vehicle-Telemetry-Analytics-Solution-Template

Microsoft Bot Framework

Your bots — wherever your users are talking.

Build and connect intelligent bots to interact with your
users naturally wherever they are, from text/sms to Skype,
Slack, Office 365 mail and other popular services.

Hey Pizza bot! @
»

No thanks, Id like to try something new. @
»

Option 3 please. @
2O



Bots

Your bot's

web service

Bot Connector

Routes messages
Manages state
Bot registration, directory

Session tracking
Services (translation...)
Per-user, per-bot storage
SDK, APls

EIENC1=

Channels

Email
GroupMe
Skype
Slack
SMS
Telegram

Web (chat control)
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