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Complete loT HackDay Architecture

Sensors

Grove Starter Kit
Grove LED

Grove Tilt

Grove Button
Grove Accelerometer
Grove Temperature
Grove NFC

Grove Infrared
Grove Touch
Grove Light

Grove Relay

Particle Internet Button
Spark Tilt

LEDs

Spark Touch

JavaScript  Python Node.js

Devices )

Edison Particle

oo ©

YUN] Linkit
Mobile-web or
Android or iOS

.. Smartohones

@@ @ @

¥

1AM
Policies

Cloud Backend

s

Amazon SNS
Rom Topic

Kinesis AWS DynamoDB
Streams Lambda Tables
Functions f

T @

. Cognito

Identity Pools

Node JS t

Proxy (optional) !

Amazon S3

Buckets

Visualization

Hack Day Dashboard
Team Leaderboard
Team Status

Sensor Dashboard

JavaScript




MIM: Grove Start Kit MIA]

(

Grove Starter Kit
Grove LED
Grove Tilt

Grove Piezo
Grove Button
Grove Accelerometer
Grove Temperator
Grove NFC

Grove Infrared
Grove Touch
Grove Light
Grove Relay

Sensors

\

Intel Edison Kit, Grove Starter Kit, 6-axis accelerometer, Piezo
Vibration Sensor, USB cables
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Amazon
Cognito Amazon S3
1 Buckets
‘ — — .
~~ ‘
Kinesis AWS DynamoDB
Streams Lambda Tables
Amazon SNS

NodedS
Proxy
Cloud Backend
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HackDay Dashboard
Team Leaderboard
Team Dashboard

JavaScript

Visualization
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How it works?

#
————————

Your Device
{Device SDK +
Cert + Private Key)

— v — —— ———— —

= e ? @ . . rJCogmto

Identity Pool l

$—c—0-E— ¥ —
==
T K Lk Oiouaibe  fembain |
iceDataTable isuakiza
Rule DevicaStream KL — |
___________________________ J
Cross-
Account
access
l o — Cogmto
——— Idenbty Pool
=
~~ DynamoDB
Other Devices — ‘ CommonTable —
Lambda Function >
AWS =— AmazonS3
Lambda =- Visuakzation
g > KCL DynamoDB Common Bucket

cogta et SNS Topic

!

Leaderboard Table

|
|
|
!

Visualize
Device Sensor Data
(Sensor dashboard)

Visuahze
Collective
device data
from all devices
(Leaderboard, Dashboard)
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AWS Lambda
Serverless Data Compute

Amazon Kinesis
Massive data ingestion

Amazon S3
Virtually unlimited storage

Amazon Redshift
Petabyte-scale data analysis

Amazon Cognito
Identity and Security
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A broad and deep platform helps customers
build sophisticated, scalable applications
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Amazon Cloud Formation
e https://www.gwiklab.com/focuses/preview/2358

AWS Lambda

e https://www.gwiklab.com/focuses/preview/2369

Amazon DynamoDB
e https://www.gwiklab.com/focuses/preview/2376

Amazon Kinesis Firehose
e https://www.gwiklab.com/focuses/preview/2378

Amazon S3
e https://www.gwiklab.com/focuses/preview/2355

Introducing qwikLABS
Advantage Monthly
Subscriptions!

A monthly subscription for all
AWS labs at one low price. Take
as many labs as you want - no
exceptions, no exclusions, and




The Serverless 10T Reference Architecture
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amazon g powered by hackster.io Q  Ssearch + Add project Sign up m

Announcement: Calling All AWS Hackers & Developers!

A highly reliable, scalable, low-cost infrastructure platform in the cloud that powers hundreds of thousands of DOCUMENTATION FORUMS ~ CREATE A FREE AWS ACCOUNT
businesses around the world

Follow Amazon Web Services Sortby v | Filterby ~ | Difficulty~ = Type ~

|
2 o
AWS loT Hack Series with Email’Nbtifications Using
MediaTek Linkit One Lean Green RC Sailing Machine Amazon Web Services
Getting started guide by Jon Project tutorial by Team Anemoi Getting started guide by Gustavo Gonnet

667 viEws 2 COMMENTS 19 RESPECTS 597 views 2 COMMENTS 8 RESPECTS 781 vieEws 22 COMMENTS 13 RESPECTS

messages using Amazon Echo Control Smart Environmental Monitoring
Protip by Krishnaraj Varma Project tutorial by Zach Rose Project showcase by Eduardo Alapisco

182 views 0 COMMENTS 299 VIEWS 1 COMMENT 3,639 viEws 1 COMMENT 16 RESPECTS

Post your project in https://amazonwebservices.hackster.io/!
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How it works?

#
————————

Your Device
{Device SDK +
Cert + Private Key)

— v — —— ———— —

= e ? @ . . rJCogmto

Identity Pool l

$—c—0-E— ¥ —
==
T K Lk Oiouaibe  fembain |
iceDataTable isuakiza
Rule DevicaStream KL — |
___________________________ J
Cross-
Account
access
l o — Cogmto
——— Idenbty Pool
=
~~ DynamoDB
Other Devices — ‘ CommonTable —
Lambda Function >
AWS =— AmazonS3
Lambda =- Visuakzation
g > KCL DynamoDB Common Bucket

cogta et SNS Topic

!

Leaderboard Table

|
|
|
!

Visualize
Device Sensor Data
(Sensor dashboard)

Visuahze
Collective
device data
from all devices
(Leaderboard, Dashboard)
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mation BIZ2l: http://bit | t-cf-stacl
AWS CloudFromation Bi=5! p://bit.ly/aws-iot-cf-stack
AWS ~ Services v Channy Yun ¥ Oregon ¥  Support ¥
Actions v Design template (e &
Filter: Active v By Name: Showing 1 stack
Stack Name Created Time Status Description
AWSloTStack 2016-04-14 19:25:31 UTC+0900 CREATE_COMPLETE Creates the backend resources for the loT loft series (
Overview Outputs Resources Events Template Parameters Tags Stack Policy Change Sets HEE
Key Value Description
StreamName AWSIloTStack-DeviceStream-91E5HZQW3XCD
arn:aws:kinesis:us-west-2:294038372338:stream/
StreamArn

DynamoRegion

DynamoEndPoint

RoleArn

Accountld

@ Feedback

@ English

AWSloTStack-DeviceStream-91E5HZQW3XCD
us-west-2
https://dynamodb.us-west-2.amazonaws.com

arn:aws:iam::294038372338:role/AWSIloTStack/A
WSloTStack-DeviceExecutionRole-1167D318LEZI
A

294038372338

Privacy Policy Terms of Use
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x Select al ‘ ‘ Actions

1/1 Things ~ 1/1 Rules

2/2 Certificates  1/1 Policies First  Pre. Activate

Deactivate
Revoke
. 52f0e2544e3ccdd ffe1284e24dcdSe Connected
Create a thing 0c2d3ed69ace86e 9e365099605781 Polic Accept Transfer
ed6945dedder.. 8d076202d963e... Reject Transfer

Create a thing to represent your device in the cloud. This step creates an entry -
; , - q NACTIVE ACTIVE
in the Registry and also a Device Shadow for your device. Transfer

Attach a policy
@ C]‘ Attach a thing

Name ‘ ConnectedMaraca

$ 0
]
Attributes
Next (optional), you can use thing attributes to describe the identity and
capabilities of your device. Each attribute is a key-value pair.
ConnectedMaraca WriteToKinesis

Add Attribute

73
0
&

0
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Chase O. AWS... % | https7...bdajs “r

"B+ A A0 OB

eoce ¢ | Part3:la... | @ Flashingt... | & IoT- Intel... | & Pagenot... | & InstallAr... | & Intel® Ed.

¢ @ Q search

€ a 1#t/create

] AWS Services v > VPC EC2 3l 83 slatern @ 1274-3672-3527 v N. Virginia v Support v

Lambda: New function

A Lambda function consists of the custom code you want to execute in response to events. Once you have created the function, you will be able to specify the event
source, such as custom events, S3 bucket changes, or DynamoDB table updates, that will invoke this Lambda function. Learn more about Lambda functions.

Lambda function name
Name*  ProcessKinesisStream
Description

Lambda function code

Provide the code for your function. Use the editor if your code does not require custom libraries (other than the aws-sdK). If you need custom libraries, you can upload
your code and libraries as a .ZIP file. Learn more about deploying Lambda functions.

Code entrytype @ Edit code inline Upload a .ZIP file
Code template  Hello World |

11- exports.handler = function(event, context) {
12

13 console.log("Request received:\n", JSON.stringify(event));

14 console.log("Context received:\n", JSON.stringify(context));

15

16 var tableName = "[TABLE_NAME]";

17 var datetime = new Date().getTime().toString();

18

19~ event.Records. forEach( function(record) {

20 nsciidatn = new Ruffer(record kinesis data 'hnsehd') +oStrinal'nscii'y:

Handler name*  handler
Role* ~| Suggested role: Basic execution role
Please ensure popups are enabled to create a new role. Learn more about Lambda execution roles.

Advanced settings

These settings allow you to control the code execution performance and costs for your Lambda function. Changing your resource settings (by selecting memory) or
changing the timeout may impact your function cost. Learn more about how Lambda pricing works.

Memory (MB)* 128 -| ©

eoce ¢ k« Part:la.. | & Flashingt... | & loT-ntel... | & Pagenot... | & InstallAr... | & Into@Ed... | () ChaseO. AWS... % | httpsy...bdajs +
€)a mazon. ¢ @ Qseacn "B+ A 40O S
[ AWS ~ Services v > VPC EC2 5 83 slatern @ 1274-3672-3527 v N.Virginia v Support v
Lambda: Function list o

You have 1 Lambda function(s) using 1.0 kB of code storage. Click on any Lambda function to view details on invocation requests, duration, and errors (metrics may
take up to 60 seconds to appear). You can also make changes to the Lambda function code and configure the function to execute in response to events from S3,
Kinesis, DynamoDB, SNS, and Cognito.

Your Lambda function is now to events from f-loft-DeviceStream-1QWJDJVHSRINA. X
Create a Lambda function Actions
v Viewing 1-1 of 1
Function name Description Code size Memory (MB) Timeout (s)
® v ProcessKinesisStream 1.0kB 128 3
Function ARN t-1:127436723527:
Event sources
Event source State Details
Kinesis: f-loft-D 1QWJDJVHSRINA Enabled  Batch size: 100, Last result: No records processed x
CloudWatch metrics at a glance (last 24 hours)
Invocations (logs) fs) Duration (logs) f+) Errors (logs) Fs) Throttles (logs) Fs)
200 4000 30 1
25
150 3000
20
100 2000 15
10
50 1000
5
0 0 0 0
1600 0000 080D 1600 1600 0000 0800 1600 | 1600 0000 0800 1600 | 1600 00:00 08:00 16:00
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Intel® Edison Board for Arduino™

Market position: Advanced hobbyist maker,
similar to Arduino Yun (Arduino Sketch, Linux, Wi-
Fi & BT)

uosipa () I

=
D
=
£
<
[}
=
=
)
A
&)

Board I/0: Compatible with Arduino* Uno (except
only 4 PWM instead of 6 PWM)

20 digital input/output pinsincluding 4 pins as PWM outputs
6 analoginputs

1 UART (RX/TX)

112C

1 ICSP 6-pin header (SPI)

Micro USB device connector OR (via mechanical switch)
dedicated standard size USB host Type-A connector

Micro USB device (connected to UART)

SD Card connector

DC powerjack (7V — 15V DC input)




(intel') Edison =L X<

Form Factor
Dimensions

C/M/F
Connector

Operating
Temperature

Board with 70-pin connector
35.5x25.0 x 3.9 mm max

Blue PCB with Shields/ No enclosure

Hirose DF40 Series (1.5mm, 2.0mm, or 3.0mm stack
height)

0—40 degC

Total of 40 GPIOs which can be configured as:

SD Card
UART

12C

SPI

125

GPIO

USB 2.0
Clock Output

1 Interface

2 Controllers
(1 full flow control, 1 RX/TX)

2 Controllers

1 Controller with 2 chip selects

1 Controller

Additional 12 (with 4 capable of PWM)
1 OTG Controller

32 KHz, 19.2 MHz

SoC

RAM

Flash Storage

Wi-Fi

Bluetooth

CPU OS

Development

22-nm Intel® SoC that includes a dual-core, dual-threaded Intel®
Atom™ CPU at 500 MHz and a 32-bit Intel® Quark ™
microcontroller at 100 MHz

1 GB LPDDR3 POP memory
(2 channel 32bits @ 800MT/sec)

4 GB eMMC (v4.51 spec)

Broadcom™* 43340802.11 a/b/g/n;
Dual-band (2.4 and 5 GHz)

On board antenna or external antenna
SKU configurations

BT 4.0 +2.1 EDR

Yocto Linux* v1.6

Arduino* IDE
Eclipse supporting: C, C++,& Python

Environments Intel XDK supporting: Node.JS & HTML5

MCU OS

Development

RTOS

MCU SDK and IDE

Environments
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 Intel® Edison

e Arduino Breakout Board

« 2 USB to USB OJL| #A|o|&
« C|o|E| 9= 2! o} Aol

o  ZIZE| (USB 271 ZE Q)

e |ntel Edison Installer or Flash
Tools

o Intel Edison Z|Al O|O|X]
- EO|E 2! Putty




Line up Edison with the Screws e e
Press on the “What will you make?”till you feel a snap Attach Legs to the boar
Secure with hex Nuts

https://software.intel.com/en-
us/articles/assemble-intel-edison-on-the-
arduino-board
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1801130

Put the switch in the down position



RESULT: Green LED lights up

Option 2: Compatible 7-15V DC power Supply



4. OIC|= ClOJE| ZE A&

Connect your Edison to your computer with the second port



5. O0fIC|= Hllo 2| X HC|OIE

1. Intel Edison Installer T2 120 AR

Welcome Intel® Edison
@ . ) License These components will be installed
Intel® Edison board options S S
H Drivers Install 11MB
t Destination Update image Install 609MB
i 4 [@ Development Environment 442M8B
Select one v ¢ Ready @ Arduino* Software Instll 44203
+ Installation [F] Intel® XDK IoT Edition
H [F] Eclipse*
4 Next steps
. . Select one
Installing on Windows* 32- ).
, Windows* (64-bit) me——
End-user license »
Third-party program use >
OS X*
L[nu)* Drivers
Version: 2015.0.1.15 Back | Next || Cancel




5. Of|C|= EHl0] 2x] % YH|O|E

2. Flash ToolE Eot TQ||{ &G|0|E

[ NON ) Intel® Phone Flash Tool Lite 5.2.4.22

lsers's  Downloads/edison-image-wi1@-15.zip (lntel' )

Flash file: = FlashEdison.json Configuration: = RNDIS 7| experience
! ! what's inside”

Platform: INTEL

Hardware: ~ MEARIFIELD  Connected on port 3/2/3/5 “ bs _ Waiting for device
Status: - DnX SN: B

Q- Ban: % OS SN:
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3. EAl ZE 840l 2l 01

/- X -

- Mac/Linux2| 82, /dev/tty.usbserial -xxxxxx

% oo

$ screen /dev/tty.usbserial-AXSLA 115200 -L

- 2R FLR, /dev/ttyACMO

File

Action View Help

PuttyE [_l-_l_EI: (=3 ¢ mE B & ERS

Aeld atoloz M4

https://software.intel.com/en-
us/setting-up-serial-terminal-on-
system-with-windows

» I Mice and other pointing devices
1 B Monitors
4 & Network adapters

& Bluetooth Device (Personal Area Network) #2
l‘-"’ Bluetooth Device (RFCOMM Protocol TDI) #2

¥y Cisco AnyConnect Secure Mobility Client Virtual Miniport
+¥ Intel Edison USB RNDIS Device

+¥ Intel(R) 82579LM Gigabit Network Connection

+¥ Intel(R) Centrino(R) Advanced-N 6235

1 BB Portable Devices
4 77 Ports (COM & LPT)

Y3 Intel Edison USB Composite Device (COM6)
Y3 Intel Edison Virtual Com Port (COM10)

13 Intel(R) Active Management Technology - SOL (COM3)
[ USB Serial Port (COM7)

» deh Print queues

» |} Processors

» i) Proximity devices
b [P Security devices

S oo I e

Category:
[=)- Session ‘ Basic options for your PuTTY session ‘
Logging Specify the destination you want to connect to
(=) Terminal o
Keyboard Serial line Speed
Bel CoM12 115200/
- Features Connection type:
- Window ORaw O Telnet O Rlogin’ © Serial
?;:earance Load. save or delete a stored sessi
aviour
- Translation Saved Sessions
Selection
Colours .
Default Settings
& Comnecton ? (Ldod ]
Data
cee =
Telnet Delete
Rlogin
SSH
Seral Close window on ext:
) Aways () Never @ Onlyon clean exit
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6. 0|C|< Blink O|&| EIAE

wget AWS Edison ConnectedMaraca NodeJS.zip
cd BlinkTest

npm install
node blink.js

il CNR SHLD RSTAS

OL»JE ) ' > ‘f““ // Blink an LED

°
=
o

var five = require("johnny-five");
var Edison = require("edison-io");
var board = new five.Board({

io: new Edison()

}) s

R100R102 104
R123R124

St ourBEE S R
R e e
=X xuxLxJoeosU

e errts
[y

board.on("ready", function() {
var led = new five.Led(13);
led.blink(1000);

¥
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1 Grove* Base Shield
1 Grove* Push Button
1 Grove* LED

1 Grove* 3-axis accelerometer

1 Grove* Buzzer

Connecting Wires
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. What will you make?

1ty

~ DIGITALLPMY)

Locate jumper J9 and set pin to top position
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N— Set the 3.3-to-5V switch on the Shieldto 3.3V
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Grove LED connected to base
shield socket D3
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Grove 3-axis Accelerometer to bottom
|12C port
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Grove buzzer connected to base
shield socket D6
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Grove Button connected to base
shield socket D7
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Connected-Maraca Of|X| 4!3H5}7]

root@edison:~# cd ConnectedMaraca

root@edison:/ConnectedMaraca# npm install
root@edison:/ConnectedMaraca# node maraca.js

https://github.com/rwaldron/johnny-
five/wiki/Johnny-Five-and-Intel-loTDevKit-
Example-Sketches




AWS loT Z2HEE 9|5t MR O3

AWS loT MH|A
e AWS loT AH|A http://aws.amazon.com/ko/iot
« AWS 7|l |oT ME Z2HE (Z) https://amazonwebservices.hackster.io/
« AWS loT Hack 7t0|E2}2! (Intel Edison/MediaTek EE&) http://bitly.com/aws-iot-hack

OlE! O|C|& Grove Package
« Intel Edison Arduino Package (112t2l) http://www.eleparts.co.kr/EPXDPTPY

Grove Indoor Kits for Intel Edison (92+2l) (http://www.seeedstudio.com/depot/Grove-Indoor-
Environment-Kit-for-Intel-Edison-p-2427.html

« Intel Edison HIA ZE https://github.com/w4ilun/edison-guides/wiki/Cylon.js-and-Intel-loTDevKit-
Example-Sketches

« AWS Intel loT Kits 1= AE https://github.com/intel-iot-devkit/aws-iot-intel

MEA| g2l jo|E| &
« MZA| @E API http://data.seoul.go.kr/openinf/dataset/datasetlist.jsp
« 5= |oT API http://data.seoul.go.kr/openinf/sheetview.jsp?infld=0A-12817




Happy loT Hacking!

#awsiot = O2{=2| 2[AS HLf FAL.



