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Agenda

IoT Features

IoT Systems Demo

Build Your Own Device!
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New in Version 7

New network 

protocols

ProgrammingEnvironment and 

IoT
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• Physical Environments

• Smart devices, sensors and

actuators

• Smart Home, Smart City, Industrial, 

Power Grid

• Edit existing or program your own 

devices

• Python, Javascript, Blockly

• SBC and MCU

• Home Gateway and Reg Server

• Rules for devices to work together

• Routers 819 and 829

IoT Highlights 7.0
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Basic Demo
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Build your own device
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Steps to make

Create smart device

Connect to registration server

Real environment challenge
Data visualization challenge



18© 2016  Cisco and/or its affiliates. All rights reserved.   Cisco Confidential

Creating smart device
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Project: Smart Greenhouse

• Monitors temperature

• If temperature is too 

high, opens an 

articulated vent

• Threshold temperature 

can be set from server
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• Add new generic “Thing”

• Give it a better, unique 

name

Create the thing
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• Go to I/O Config tab

• Configure interfaces:
• wired network

• one digital slot

• no analog or USB ports

• Usage: Smart Device

Configure input/output
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• Go to Thing Editor tab

• Your device will have only one 
component

• Open any graphics editor, like 
Paint

• Create two matching images, 
one for closed state and 
another for open state

• Click New to add images

• Both images should be added 
into component 1

• Map images to digital slot 0.

Set the images
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• Images will change 

when the slot value 

changes

• Go to Thing Editor -

Rules

• Create two rules:
• First rule maps LOW value to 

“closed” image

• Second rule maps HIGH value to 
“open” image

Assign images to slot values
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• That’s it, we are ready to 
write programming code 
for this device

• On the Programming 
tab, create new project 
in Javascript or Python 
(this example uses 
Javascript)

• Open your project, then 
main.js file which should 
be empty

Programming
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Coding for articulation This variable will store the current state

This variable defines the threshold 

temperature to open the vent

Read the temperature value from environment

Output the temperature to console

If temp is too high, change the state

Make current state effective by writing to slot 0

Wait for 1 sec

This variable will store the current temperature
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• You device should now work –
automatically open the vent if it’s too hot

• We set the threshold temperature to 30 
degrees

• To test it, we need to make our 
environment hotter:

• Launch a new instance of Packet Tracer

• Go to File – Open Samples – 7.0 – Environment –
thermostat.pkt

• Select and copy [Ctrl-C] all three devices

• Paste [Ctrl-V] into your PT next to the smart device

• Alt-click the Thermostat device to change to HEAT mode

• Heat and cool the room and observe how 
your device reacts

Testing
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Coding for Reg Server

Three parameters are 

exchanged with Reg Server:

• Current state 

(open/closed)

• Current temperature

• Threshold temperature

Threshold temperature can 

be changed from the Reg

Server

• To make your device talk 
with Registration server, 
you need to add 
additional instructions

• Add this code anywhere 
within the setup() {…} 
function body (between 
curly brackets)

• This piece of code 
defines parameters 
exchanged with Reg
Server

This is to catch when 

threshold value changed 

from server
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Coding for Reg Server (cont)

• This small line is needed 

to report current values 

of three parameters 

(state, temp, threshold) 

to Reg server

• It should be executed 

every second

• Put it in the end of the 

loop() {…} function body 

before “delay(1000);”
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• Wire your device to Home 
Gateway

• Configure it to receive IP 
address automatically

• Set it to talk the IoT
language with it’s gateway

• Wire a PC to Home 
gateway and configure it 
for DHCP as well

• On the PC, browse to 
192.168.25.1, use “admin” 
as username and 
password

Testing with Home Gateway (optional)
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Connecting to server
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• Connect to real WiFi
network

• SSID: netacad

• Password: workshop

• Add multiuser cloud to 
workspace

• Configure multiuser cloud:
• Type: Outgoing

• Peer Address: 192.168.1.100

• Port: 38000

• Peer name: pick a unique name

• No password

• Ask facilitator to connect 
your multiuser link

Set up Multiuser

192.168.1.100
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• When your connection is 
wired on the other side, it will 
become gold then blue

• Wire your smart device to the 
multiuser cloud using the 
existing link 

• Configure your device to use 
DHCP

• Configure your device to use 
Registration server:

• Address: 1.1.1.1

• User Name: IoT

• Password: system

• Click Connect

Connect to Reg Server
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• Your device should 

become visible on the 

IoT Server

• Your device reports 

current temperature and 

status

• Threshold temperature 

can be controlled from 

the server

• Ask facilitator to verify 

your device

Connect to Reg Server
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Challenges

Read data from 

real sensors

Draw a graph of 

your data flow
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Let’s go!
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Real environment challenge
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• In Packet Tracer 7, it is possible to communicate with real world 

using TCP, UDP, and HTTP protocols. Functions that help to do that 

described in Javascript API:

“Real” Javascript API 

• PT7 → Help → Contents
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Real data source

• Webserver runs on Raspberry Pi

• Arduino gets room temperature 

with TMP36 sensor

TMP36
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Coding for real sensor

• Find the line where you read temperature value from PT simulated 

environment and replace it with call to the real HTTP server: 

• Use IP address 192.168.1.101 and port 5000

• Your device now should act based on the real room temperature

• Optionally, your device can directly display the current temperature:

x y width height
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Data visualization challenge
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• Open Graphing sample from 
“7.0 – ioe – graphing.pkt”

• Explore the code on SBC0 
and function generator

• Notice function generator 
sends data to SBC over 
digital connection

• Copy SBC to your PKT file

• Modify your device I/O by 
adding another digital slot to 
connect to SBC

• Modify your device code to 
send data to SBC for 
visualization

Visualize your data using SBC
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Summary
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• Physical Environments

• Smart devices, sensors and

actuators

• Smart Home, Smart City, Industrial, 

Power Grid

• Edit existing or program your own 

devices

• Python, Javascript, Blockly

• SBC and MCU

• Home Gateway and Reg Server

• Rules for devices to work together

• Routers 819 and 829

IoT Highlights 7.0
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Sample Files
To find the Sample files
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Tutorials
Packet Tracer includes a lot of tutorials to help the user to understand new features 
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Help Contents
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PT7 in Global IPD Week

Recordings Available 
http://cs.co/GIPD17

PT 7.0 and the Real World
March GIPD Week

http://cs.co/GIPD17
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Network setup

192.168.1.XX

192.168.1.100

192.168.1.101

SSID: netacad

password: workshop


