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Details of Resource Person:

Govind Gaundalkar

Working on TT Architectures for Embedded Systems with MSP Architecture from Texas

Instruments.
Description of EVENT:

| Day 1.

A 5-day workshop on the topic “loT with Cloud and MSP432" was started on 4" of July,
2022 for the students of EXTC Branch. The students were briefly introduced to the field
of 10T, its applications in real life and the importance of C Programming Language and
| how versatile it is and has efficient resource management that makes it ideal for running

| on the small microcontroller devices. It was followed by installing all the required
softwares like Code Composer Studio (CCS) and dependencies required for getting
started with MSP432 board. The students built their very first program for the day which
| was to blink an onboard LED

| Day2:

The speaker started the session with the “I" of 1oT that is by connecting the Board to the
Internet using WiFi which is the the important part of the whole loT system. He also
explained certain terminologies pertaining to the WiFi Technology such as Subnet Mask,
ShieldIP, Gateway IP, EncryptionType and the ADC. The students also installed the
Energia electronics prototyping platform and Integrated Development Environment and
used it along with CCS to configure the WiFi module. The speaker also instructed to
install Node-Red which allowed the students to create a Dashboard for the system. It is
run via the Windows Command Prompt which starts an application on the LocalHost.
Where the students created the flow using the nodes in the palette placed one after the
other and made the connections.

Day 3:

Day 3 started by learning about Potentiometer and integrating with the help of WiFi
which was learnt the day prior where they learned the use of a new Software called as
PuTTY. PuTTY is an SSH and telnet client, developed originally by Simon Tatham for
the Windows platform. PuTTY is open source software that is used to receive the Seral
duta transmitted on the COM Ports. The speaker explained the concept of Analog to
Digital Converter (ADC) and how 1o calibrate the Potentiometer and connect it to the
MSP432 Board to get the values via the PulTY Termmal. The importance of JSON was




Aighlighted which is used for storing and transporting data.JSON is often used when data is sent from a
server to a web page. The students with the help of Node-Red programming created a dashboard by
connecting the nodes in a flow to show the CPU real time data of performance of cach individual core.

Day 4.

For this session the students connected the MSP432 Board to their respective Laptops uploaded the
code and started obtaining the digital readings on the PuTTY Terminal on their specific COM Ports and
then obtained the corresponding Analog Voltages on the Multimeter in the Excel Sheet to obtain the
slope and both intercepts, The boards connected to the WiFi and the students obtained 30 readings from
the least to max value using potentiometer and obtained data to perform Regression on the data entered
in Excel spreadsheet. By calculating the Slope and the intercepts the respective values were fed into the
code to get accurate values using regression. The students also earned about FRED, MQTT Brokers
and Subscribers and then sent and received messages.

Day §:

It was the last day of the workshop where all the knowledge that the students had learnt in the past few
days was tested, After writing and building the code they started the PuTTY Terminal to connect to the
WiFi Hotspot and linked it with the FRED to create a dashboard wherein they displayed views like A
Switch to Toggle the MSP432’s onboard LED, a Textview to display the board’s name and showcased
values like Voltage on the Port 4 Pin 7 using the gauge and the graph of how the values change over
time. The students also verified the voltage values on the Dashboard with the actual readings obtained
on the MSP432°s Pins, To end, the speaker took a small test based on the topics he had taught in the
past 5 days to assess how much the students understood and how they applicd their knowledge. Based
on that a Google form was shared with the students. The speaker gave the time of 1hr to solve 60
MCQ's. After completion he also shared a feedback form based on the entire workshop and took a
photograph along with the students and also selected 2 students for the feedback video on the entire
workshop.

Conclusion of the Session:

The students got a hands on experience on the MSP432 Boards and got to learn about the various
technologics that are available in the market that can be used by the students to their advantage. They
learnt about technologies like Node-Red. Energia. PuTTY, wrote various programs using the C
Programming Language and also implemented the ADC functionality on MSP432 Board using
Node-Red. The students also Iearned the importance of 1oT in today’s industry.
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MQTT s a
© Publisher Subscriber protoco!
QO Peer 1o peer protoco!
O Chent server protoca!
Clear selection

DHCP server is used to_

O 'ssue same IP addresses always

@ 15ue unique 1P sdcresses and sutomatically configure other network infarmation
O rssue MAC adresses

O nene

1 1he sptiony

Clear selection
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may use the nodotoc'uumoﬂu\cﬁmaityyouduim.

Clear selection



[ )

Whenever a flow is modified a biue circle appears on the nodes that are
modified This conveys to the users that the changes are not deployed 1o
the server The user has to deploy every time a change is made by chcking

the Deploy button

O Falge

(\ True

If the analog voltage range needs to be from O to 3.3V and Vref = 3.3V.then

the voltage step size for a 12bit ADC is

O None of the above
QO smv

@ oemv

O 156mv

O 1.56mv

Select the basic network topologies

Client server

B3 Peertopeer

D Cloud

Select the correct server IP address of the eclipse broker

O 198.41.30.241

@ 1923041240

Clear selection

1 pomt

Clear selection



()

SSID stands tor

@ Service set identifiers(Name of the Wi network)
O Service set Identifiers(encryption of the WIFi network)

O Service set identifiers(Number of the WiF| networks)

Clear selection
Protocol suite is a collection of protocols that are designed to work T point
together '
True -
To start a section which symbol is used 1 point

O+
® s
O;
On

Clear selection

Select all the correct options 2 pomnts

Topics connect the publisher and the subscriber
The publisher can choose any topic name.
Topic names are case sensitive. They can include space characters.

When a message is published on a topic, it is distributed by the broker to connected
clients that have subscribed to the topic

0O 0 0o0oo

Topie names ate case insensitive. They can include space characters,



JSON is a syntax for

1 poing
O storing and exchanging data.

exchanging data.

slonng data.

® O O

sterng and exchanging data and farmant rg dala

Clear selection

If Vref=2.5V and analog input voltage Vin = 1.7V then the digital output for 2 point:
an 8-bit ADC is

O oo

® nnm
O 100100m

() None of the above

Clear selection

TCP and UDP is found in which layer of the TCP/IP protocol 1 paint

O Internet
() Application

O Link
@ Transport

Clear selection



What « a protocod?

6\ vt of ryles on how computers 1alk 1o eack other or 3 retwore

Set of rules on Aow computers are configured for use on the infernet

\

() Setof rules for loT communication using cloud

()
O Set of rules for arranging the protocol stacks

Which of the statements are true in JSON

T Datais o ramelva e pairs
Jatas saperatad by comTas
Curly braces halc obyects
D Square brackets hold arays
D Curly braces hold arrays

(] Square brackets hoid objects

The name of the template language used =

(@ 150N

o/

Moy siache

O Name/ Value

Clear selection

Clear selection



ARP

@ transintes an 1P addrens 1o s MAC address

O translates 2 MAC to a physical address

(O ansiates a MAC address 1o an 1P address

O translates @ machine IP address 1o o server 1P address

Claar sedaction

On a local machine Noce RED runs at port I pears

O nea
(ORLE
O 1
QO 18833

Clear sedection

Multiple rodes when comrecteo together in Node-FRed fonms (o

®) nooe of 1ne 2aove
O fows

O wragrams

O application

Cluar sdaction



y 4

Mtp input node has to be used along with the http output node '

@ True

(

false

Clear sedection

How many layers does a TCHIP protocol suite have? e

O
(OK]
02

Chwaw sedection

The callback function is used to show recelived messages in

0 True
O False

Clear seldection



(N JSON, values must be one of the following data types point

D a stnny

(] anumbesican be integer or Noating type)
an obyeal {JSON object)

an amay

3 boolean

Nt

o000

L float

oyle

The time taken to convert an analog vakse to a digital valug in 8 SAR 2 pukats
conversion method is fixed,
O False
O Statement iz ndiculous
O True
| prent

To ord o section whcn symiod i5 used

Oa
® s
O;*
Q;‘

Clear selsction



Which s a connection orlented protocol? .

® Ttcep
Q wor

Node-RED is a browser based editor

O a stand alane IDE

O ralse
@ True

Which 5 true?
SON s lang saoe indegerdenl aner
@ 159015 langaage indeperdent

O J50M is language dependent .

lmme sodmetion

!

Ciear sedaction

i peant

Lied i tne clond

Clear sedaction

I5 the follawing true in MQTT : When the data is published against a topic, 1 con
the subecriber of the topéc receives the copy of the massage.

OY::
ORE

Clear selection



f'"‘ Hie forowing true o MQTT I pun su COMIMUNICANION, thece 14 8 Drokes .
" the middie The serder. publishes data to the broker against 2 topic. The
.sender IS not aware of wha ls goaing to consume the data. Arybody who ls
nterastedd in receiving the data has to subscribe to that topic.

O Yes
C} No

The technique used for calibrating the Potentiometer was i pan!

Sare o7t above
L Maur

C} Linear regregsion

O Hon-Bnpar regression

1 pt

What is loT?

The Imternet of Thengs (o7 i the netweek of physicel oberrts gozessed through the
g ; } 2

@ beprred,

o~y Thedeteeaes of Thags [eThs the setwesk of perlarmarce intensive compulers

ancessed tiraugh the interred

o~ Theinteenet of Thags (1071 s the netwerk of modile shones accensed through the
t,J
mbsEmes,

O #one af the above

Claar sadaction



aJsonObject 'root-aJson.creatoObject(): aJsonObject 1
.detalIs=aJson.createObJect(); " "
aJson.addltemToObject{root,"detalls',details)‘
aJson.addStrlngToOb}ect(demils,'name"."Adltya"):
aJson.acdeumberToObject(details.‘Age".‘?J: The given code above will
build which of the following JSON string

@ (“cetails” ("Name' “Aditya’‘Age" 9}
O U'Name": "Aditya’ Age” 9))

O ("Name"{"details": “Aditya" Age"9)})

Clear selection

2points

The design principles of MQTT are

O to minimise network bandwidih and device resource requirements vibilst also
“dgtternpl ey to ensure tedab ity and some degrev of assutarce of delivery
o maxnise networs bundwctheand mirimise deven roseLrce sequirerments whilst
(
) aise altemnpling 1o ensure rehabilily and some degree of assurance of delivary
O (o maximise network bandwidth and device resource requirements whilst
compromising delivery

o to minimise network bandwidth and device resource requirements whilst
compromising reliabliity andensuring some degree of assurance cf delivery

Node-RED is 2 pointe

@ a powerful tool for building loT applications. 1115 a visual programeming language with
predefred programmorg blocks called 'nodes’.

~ @ vowerfu ol fur oulding lol apphcations 115 a pregramming anguage which

7 requites nodes created by e user

Clear selection



~

lo say that a section does not exist the symbo| used
2 § sed

You can control ar customize the behavior of the node by adding
properties to the objects that are sent to the node.

(:) Trae

l:) b ge

(O Depends on the node being configured

Which of the following port configurations are reserved with IANA for
MQTT purposes

1183 and 8883

1883 and 8883

(] 1833 and 8833

[(] 1883 and 8323

The template node allows you to create the content that you want to return + po o

to the sender, but mark place holders where you want data to be inserted.

O Faise
O True
O Cant say



starting from top to bottom:Name the layers in in a TCP/IP protocol

Application Network Internet Link
Application, Transport, Internet, Link
Application internet, Transport Link

Applcuationinternet Network, Link

O 000

Which node routes messages to the output based on their property

values.

(O Fuction
O Switeh

O Change

O Inject

[ne given JSON evaluates to JavaScript objects {"name’: “Noddy"]

O True
O False

JSON stands for

O Java Seript Object Notation
() Java Scriot Object Noce
s Opect Natator

(Y Java Schemas C

C) Java Scriot Cbjest Romenclature

1 point

2 poins

1 pone



MQTT stands for

: Message Queuing Telemetry Transport
O Message Queuing Transport Telemetry
(O Message Queuing Transfer Telemetry

O Message Queuing Transfer Transport

In MSP 432 the ADC module function is

(O Ssecondary module function

Terliasy modu e furctien
u
SN <
K{} Defauil

(O Pamary module function

A red coloured triangle on a node signifies incomplete or erroneous node

configuration

QO faise
O true

point
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/:c»‘”“s:
Above 90 percentile
Name Marks Percentile
PRACHET JAYPRAKASH SAUL 43/60 100
HARSHDA BHATU KHAIRNAR 42/60 97.67
AKASH PRAKASH CHINTAKINDI 42/60 97.67
SUDESH KISHOR MANJREKAR 42/60 206
ROHIT GIRISH SHEMBEKAR 42/ 60 97.67
AISHWARYA RAVINDRA SHENVI 41/60 95.34
PRAJAKTA RAMESH DAGADE 41/60 95.34
DHRUVIL VINESH TAILOR 40/60 93.02
NISHANTH DNYANESHWAR PATIL 39/60 906?
OMKAR DEEPAK WADKAR 39/60 90.69
ATHARVA AMOD KHADYE 39/60 90.69
Above 80 percentile
/‘ Name Marks Percentile

KALPESH SHANTARAM TAMHANKAR 38/60 88.37
MANDAR SANJU BAVDANE 38/60 88.37
RISHABH JAIPRAKASH TIWARI 37/60 86.04
NEERAV DESAI 36/60 83.72
TANMAY SUHAS GOKARN 36/60 83.72




r

Above 70 percentile

Name Marks Percentile
MOHIT RAJENDRA PATIL 34/ 60 79.06
AHSAAS VIMAL SRIVASTAVA 34 /60 79.06
PIYUSH SUNIL KHATPE 34/60 - 79.06
SHRIPAD KRISHNA GAIKWAD 34 /60 79.06
JYOTIRMAY UMESH PATIL 34/60 79.06
VEDANG! RAJESH SAWANT 33/60 76.74
SAHIL VIJAY PAWAR 32/60 74.41
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