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The Twenty Fourth Departmental Consultative Committee (DCC) Meeting is scheduled to
be held at 3.00 P.M on 10.11.2020 in the Conference Hall, Department of Electronics and

Communication Engineering.

Kindly make it convenient to attend the meeting without fail and contribute your valuable

suggestions regarding the following agenda items.

Items No. Description
24.01.01 Appro{/al for Industrial Internship and
Transfer of Credits

Hcad
Dept. of ECE

To

The Committee Members of DCC:

1.Dr. Dr.Ranjani Parthasarathy, Chairperson, Faculty of ICE
2.Dr.S.Chandramohan, Prof & Head, DEEE

3.Dr.M.A. Bhagyaveni, Professor

4.Dr.D.Sridharan, Professor

5.Mrs.N.Vijaya, Asso. Professor

6. Dr. S.Poonguzhali, Asso. Professor

7. Dr.T.Laxmikandan, Asst. Professor

8. Dr.Arul Siromoney, Professor, DCSE
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
COLLEGE OF ENGINEERING, GUINDY ,
ANNA UNIVERSITY, CHENNAI - 600 025

Minutes of the Twenty Fourth Departmental Consultative Committee meeting of the
Department of Electronics and Communication Engineering held on 10.11.2020 at 3.00 pm
in_the Conference Hall, Department of Electronics and Communication Engineering.

The Twenty Fourth Departmental Consultative Committee meeting of Department of
Electronics and Communication Engineering was held on 10.11.2020 at 3.00 PM in the
Conference Hall, Dept. of ECE.

The following members were present during the meeting.

Internal Members:

1 Dr. M.Meenakshi Convener of DCC
2 Dr. D. Sridharan Member
3 Dr.M.A.Bhagyaveni Member
4 Mrs. N. Vijaya Member
5 Dr.S. Poonguzhali Member
6 Dr. T. Laxmikandan Member

External Members :

1. Dr. Ranjani Parthasarathi Chairperson, Faculty of ICE
2. Dr. Arul Siromoney Member
3. Dr. 8. Chandramohan Member

Item No. 24.01.01  Approval for Industrial Internship and transfer of credits

The following student of Department of Electronics and Communication Engineering has
undergone 8 weeks Industrial Internship at Mathworks India Pvt. Ltd. with the details given
below. The student has requested for dropping a professional elective in lieu of the internship
undcrtakcen.

Name & Roll No. of the student : DARSHAN V, 2017105521

Degree & Regulation 3 B.E. ECE - R 2015

Name of the Industry : MATHWORKS INDIA PVT. LTD.
Where Internship undertaken

Duration of the Internship : 18-05-2020 to 10-07-2020 ( 8 Weeks)

The following committee was constituted to cvaluate the student’s internship for (ransfer
of credits.

1. Mr. S. Prasad, Scientist E, SAMEER, Chennai (Industrial Expert)
2. Dr. T. Laxmikandan, Associate Professor, DECE, Convener
3. Dr. K. Gunaseelan, Assistant Professor (S1.Gr), DECE






The committee conducted the Viva-Voce examination on 9.11.2020 2.00 PM by online
mode and awarded marks. Based on the report submitted by the student on their internship, the
certificate issued by the organization and the Viva-Voce performance, thc DCC approves the
transfer of credit and dropping of the professional elective as requested by the student.
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CENTRE FOR ACADEMIC COURSES
ANNA UNIVERSITY, CHENNAI - 600 025.
APPLICATION FOR DROPPING ONE PROFESSIONAL ELECTIVE SUBJECT
AGAINST COMPLETION OF INTERNSHIP / INDUSTRIAL TRAINING STUDENT

Name
Darshan V

Roll No / Register Numbe

© = ] 2017105521

Degree Programme B.E

Semester 7

Department Electronics and Communication
Engineering

Is it part of the Curriculum ? YES/NO: No SEMESTER :

Name of the Organization Offering Internship : .
/ Industrial Training MathWorks India Pvt. Limited

Government / Government Aided / Research

Lab / Private (Please Indicate) Private

Area of proposed work during internship /
Industrial Training Software development

8 Weeks :

Duration (With date) From18-05-20T010-07-20
rom16-Uo- UL

Mobile Number 0087656769

Professional Elective to be dropped :
Subject Code & Subject Name EC7021

(Submit within 15 days of commencement| \yjjreless Communication Networks
of semester immediately after return from

internship / industrial training)

Enclosure : o
i. DCC Minutes
. . ! YES/NO®: Yes
ii. Internship Certificate YES/NO: Yes
Vg Ve Lo .
M' 3ihe] ¥ | 2l fc%sn
Factity Advisor Signature of the Student
(with date) (with date)

Recommended and Forwarded
J/”F TN : \__‘_k.__..ﬂ__- . .
(" Signature of HoD [ 70> DIRECTOR (AC)
(with date)

Copy to:

1. The Additional Controller of Examinations, Anna University, Chennai — 25.
2. The Candidate concerned — Through the HOD

3. The Stock File CAC.







4 MathWorks:

July 10, 2020

TO WHOMSOEVER IT MAY CONCERN

Mr. Darshan V has successfully completed his Internship with the Engineering _Dc’velopment

Group at MathWorks India Pri

We wish him success in his future endeavors.

For MathWorks India Pvt, Ltd.,

Supreetha Suvarna
Sr. HR Business Partner

MathWorks India Privale limifed
9th Floor, 'B* Wing, Elamin Block
Prestige Technalogy Paik Ii
Morsthahalli - Sarjapur Ring Boad
Bangalore, Karmalaka — 560103
India

Tel: +91-80:6432-6000 level 38, DIF Center
Fax: 491-80-4632-6010 S d Masg, C gh! Place
mathwarks in New Dalhi, Dellii — 110001

ndi

CIN: U72200K4 2008FTC04 5050

vate Limited from May 18, 2020 to July 10, 2020.

Vatika Business Center

level 5, C- Wing

Panchshil Tech Pork One
Airport Road, Yerwada
Pune, Mahorashira— 411006

Indlic






CENTRE FOR ACADEMIC COURSES
ANNA UNIVERSITY, CHENNAI - 600 025.

APPLICATION FOR INTERNSHIP / INDUSTRIAL TRAINING

N
S Darshan V

Roll No / Register Number 2017105521

Degree Programme B.E

Semester
7

Department Electronics and Communication
Engineering

It is part of the Curriculum YES/NO: No SEMESTER:

NamECRESrsgnization MathWorks India Pvt Limited

Address 9th Floor, B wing, Etamin Block, Prestige

Technology park Il, Marathahalli -Sarjapur
Ring road, Bengaluru , Karnataka 560103

Government / Government Aided / Research .
Lab / Private (Please Indicate) Private

Area of proposed work during internship Software development
Duration (With date) 8 weeks (18-05-20 to 10-07-20)
RISl 9087656769 / vdarshan4@gmail.com

The Following should be enclosed

I. Internship Call Letter
Il. Declaration by Parent (Annexure)

Undertaking

| hereby agree that | would ensure that | earn the required Attendance (75%) as per the
Regulations. (Only if the Intemship period overlaps with the next semester period) :

V- Becetop
k% 21 ]1v 2o
FacultylAdvisor Signature of the Student

(with date) (with date)

Recommended and Forwarded

A_n A"
' %&2&.; of HOD 22|12 \""7’

=l (with-date).
FORWARDED

Ll ot PN P



O



ANNEXURE
DECLARATION BY PARENTS

L Vijayaraghavan N F/O or M Darshan V
studying B.E. E.C.E hereby shall
Internship at MathWorks

permit my son / <lawghies to undertake the

I understand that the travel by rail / road / Airways and the stay outside the limits of the

campus may involve risk of physical harm, under unexpected circumstances. | assure
that my son / dewgider is responsible for his behavior during the internship and | will

neither blame the Institution nor demand compensation for the same for the results of

any untoward incidents.

Thanking you,

Yours faithfully,

g

21)isl2e
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d\ MathWorks:

February 13, 2020

Darshan V
Anna University, Guindy,
Chennai Tamil Nadu 600025

Dear Darshan:

We are pleased to confirm our verbal offer for the position of Intern in Engineering Development Group.

During the weeks prior to your start date, you will receive two emails from Workday (our Human
Resource system), with your username and temporary password. Please login and follow the
instructions under “Getting Started at MathWorks”, to complete a number of essential steps prior to

your first day.

() We look forward to welcoming you to The MathWorks and trust that you will find your internship both
- challenging and rewarding. We anticipate that you will start on May 18, 2020. Please respond by March
11, 2020 and indicate your acceptance by signing this Cover Letter, the Contract of Employment and
Annexure, using Adobe sign. Please also complete the enclosed Name and Personal Email Request

Form.
Sincerely,
£
Kumar Bakthavatchalu,

Finance and Operations Controller, India

Written Signature for the Company

®) Aaphan v
A

darshan v (May 14, 2020 15:22 GMT+5.5}

Electronic Signature by the Employee

Written Signature by the Employee

MathWorks India Private Limited Tel; +91 80 6632 4000
9t Floor, ‘B' Wing, Etamin Block Fax: +91 80 6632 6010
Prestige Technology Park Il www.mathworks.in

Marathahalli - Sarjapur Ring Road

Date

May 14, 2020

Date

Date

Fourth Floor, Statesman House
Barakhamba Road

New Delhi- 110001

India

Bangalore — 560103, Karnataka CIN: H72200K A2008FTC 045050

India.

Vafika Business Center
Level 5, C - Wing
Panchshil Tech Park One
Airport Road, Yerwada
Pune - 411004

India






‘gZ-1euuay” ‘AjisioAiun euuy .
) -Buusauibug jo abaji0y - .
303 jo 1dag 5.4
aoH
oA Qr/ n # %)

Qi hjle VERISEURD 3

pe——— -

]

uBpueyuxe| L JIq

a%qmz_wo “ m ”

¥

oBrlaAy
¥8
ugfesseuns 3 "I 98 Y4 9¢ 159
_ ‘-
| uBpuURNIWIXRT "] I S8 ST T4 SE ’S1S3} PJBWOINY
pue Anmn 191 JIADL ITA [ADF-"3'€|ITSS0TLI0T| A ueysieq
pese1q 'S "IN 78 (44 Y4 ge I
(SHJIBIAL (syae
_ 0€) 390A| (SYIEA 0€) (1}
BAIA | UON)BIUISAI] yioday yareq | youeag
Jaujurexy (syae 109foad ayy jo api, JWwaS | /33a33 | ON 10 aweN |OoN'IS

_ 001) (B30 SN |

0202 ¥380.100 - NOILYNTVAT ONINIVHL IVIHLSNANI / JIHSNYILNI

SNdWVO AQNINDS ‘ONIY3INIONI 40 3937109

IVNNIHO :* ALISH3AINN VNNV

ONIEIANIONINOILYIINNWINOD ANV SOINOY LTI 40 INIW LY VYLIQ

\.I..
1

~~







‘§e-ieuuayg ‘Aysieajun euny

Bupesu)bug jo ebsjjog )
303 Jo ydag 5
QoH
n\b
-K(Qci Y
-J
\\\u .
oW v
I . »%\J A u«\@\.«\ﬁd
L
WID-YIINVS
3-1s1u310s
peseld S I

17

.. €

4

28 cc 74 SE 'SI1S3) pajewoiny pue AN 1sal dl/doL HA 303-'3'9| TCSSOT.TOZ A ueysieqg [

(nrepm 0g) | (ssprew 0g) (syrew o)
320/ el uoleuasal oda
Awf_w_w_owo: N BAIA 11e} d Hoday 193l01d Y1 Jo apIL yoreq | was [yauelg | dasbag ON |loY aweN ON’IS

uadx3g fiysnpuj

0202 4390100 - NOILLYNTYAT ONINIVHL TYIHLSNANI / dIHSNYILNI

IVNNIHD 2 ALISHIAINN YNNV

SNdWVYD AANIND ‘ONIYIIANIONST 40 39371109
ONIYIIANIONT NOILYIINAWWOD ANV SIINOHLITTI 40 LNIFNLY VLI

@,







| PROGRESS THROUGH KNOWLEDGE

ANNA UNIVERSITY

COLLEGE OF ENGINEERING GUINDY

INTERNSHIP REPORT
Name : Darshan V
Reg No : 2017105521
Department :  Electronics & Communication
Engineering

Providing Organization : MathWorks India Private Ltd.
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About the Organization

MathWorks is an American privately held corporation that specializes in
mathematical computing software. The company's key product, MATLAB, was
created in the 1970s by Cleve Moler. It was a free tool for academics. Jack Little and
Cleve Moler founded MathWorks in 1984,

By 1997, MathWorks was profitable, claiming revenue of around $50
million, and had around 380 employees. In 1999, MathWorks relocated to the Apple
Hill office complex in Natick, Massachusetts. By 2018, the company had around
3,000 employees in Natick and said it had revenues of around $900 million.

The company's two lead products arc MATLAB, which provides an
environment for programmers to analyze and visualize data and develop algorithms
and Simulink, a graphical and simulation environment for model-based design of
dynamic systems.

MATLAB and SimuLink are used in aerospace, automotive, software and
other fields.The company's other products include Polyspace, SimEvents and
Stateflow.

Presence in India

MathWorks has four offices throughout India - in Bangalore, Hyderabad, New
Delhi and Pune. New Delhi and Pune offices mainly focus only on customer service
support whereas Bangalore and Hyderabad offices focus on both product
development as well as customer service support. I did my internship at MathWorks
India Private Ltd., Bangalore.



Introduction

The internship at MathWorks India Private Ltd. Bangalore gave me a great
learning experience and an understanding of how the corporate world works. The
duration of the internship was 8 weeks (May 2020 - July 2020). Due to the current
scenario (COVID-19), the internship was conducted remotely and MathWorks did a
great job at organizing it as smoothly as possible. I was a part of the Engineering
Development Group (EDG) and the role of an EDGer is to engage in both product
development as well as customer service support.

Every intern will be assigned a buddy, a manager, a project mentor and a
project sponsor. They were our key stakeholders to whom we had to update our
internship progress periodically. My buddy helped me with the onboarding process.
I was assigned with a project from Embedded targets team. I was assigned to a
project based on building a TCP/IP utility and performing automated testing. My
project mentor helped me understand my role in the project and he constantly
supported me throughout the internship. There were daily meetinigs with our mentor
to decide on what to do next and how to proceed further. We were asked to talk to
the Project Sponsor on a weekly basis to tell him about our progress.

The internship was not only about the project; there were also many other
activities like Bin Scan Meetings (BSMs) in which they explain how to handle the
customer service cases, Knowledge Sharing Meetings (KSMs) where we can share
our knowledge with other EDGers, participating in the Company Wide Bash to find
bugs in MathWorks products before deployment which will be useful for the
developers to remove those bugs in the next release, hackathon etc.

This report is a concise description of my internship experience and the
progress of my learning curve in the project at MathWorks India.
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Objectives
As an intern, the following responsibilities were bestowed upon me :

® Experience the work culture, vision, mission and goals of the company and
make sure that the project done contributes to the Organization.

Expand network of professional relationships and contacts.

To work as a member of a team towards completing the task in hand.

To complete the intern workbook activities

To complete checklists related to the products that MathWorks used.

To get familiar with their products - MATLAB and Simulink

Project

The project was based on creating a utility that can be used internally by
MathWorks employees for creating TCP/IP connections and perform data
transmission easily.

The process involves creating a utility that is optimized and that is compatible
with various Simulink blocks during Automated tests. Further the utility should also
be able to produce the desired output with different Target devices such as Arduino
boards, C2000 family STM32 boards etc. '

Motivation

1. To remove Java Socket programming in Internal Test Files

® Java was used to create TCP/IP connections while testing various Simulink
blocks earlier. The company was undergoing a transition from Java and also
wanted a clean utility that has the same functionalities.

2. Modify the cxisting test files to make it purely based on MATLAB

® To create clean test files purely based on MATLAB and to avoid importing
different header files for different programming languages.

5



Problem Statement

Understanding TCP communication protocol for target to host communication.
Exploring TCP/IP interfaces available with MATLAB and SIMULINK .
Creating tester utility to validate Transmission and Reception workflow between
host and Target. Test automation in BaT and verifying data transmission between
different host and various targets( STM32 family, RaspPi and Arduino boards)

Implementation and Workflow:

Initial considerations for building the Utility :
The Two softwares that were considered initially were,

e MATLAB.
e Simulink.

Both MATLAB and Simulink had the functions and blocks required for the-
implementation of the utility. But Simulink had major compatibility issues with the
existing test files. Tt will be a tedious process to include a Simulink model in an
Automated test {ile. Further it will require the developer to entirely write new test
scripts scrapping away the existing code. Simulink requires a model to be built
and deployed on a different target board, which significantly increases the amount
of time taken and also wastage of resources. On the other hand, Functions in
MATLAB was compatible with the existing test files which requires very minor
changes. So, MATLAB was considered for building the utility.

Object Oriented Programming in MATLAB:

The utility was written as a MATLAB class. To understand the automated
test files, one must be familiar with Object Oriented Programming in MATLAB.



The first step was to learn about OOPS in MATLAB. Later I learnt how to write
function-based tests and unit tests in MATLAB.

Major functions of the Utility:

The TCP/IP utility that’s built performs the following functions:

e Create a TCP/IP Server / Client socket object.

* Open the connection for the TCP/IP object.

* Transmission of all types of data using the object.

* Receiving all types of data using the object.

o Transmitting matrices to targets.

* Ensuring if the target is connected with the host at any point of time.

¢ Change the different parameters of a TCP/IP function like IP, Port etc. of
the already existing objects.

¢ Close the TCP/IP connection.

Apart from the above mentioned the Utility also allows the developer to view the
number of bytes available in the buffer, read writc timeout, last received value, if
the connection is established or not, Local Port, Local Host and the number of
bytes of data sent.

Testing the Utility:
Single Port:

The Utility was tested first with a TCP server and client of its own type.
Data to be sent and received was verified. Every time the packet flow must be
verified using Wireshark. Hercules software was used to create a TCP/IP
Server/Client in a Virtual adaptor network. The Utility object was then tested with
the virtual TCP/IP server/client. The data transmission of different types was
tested. Different other functions of the utility were tested if it works properly.



Multi-Port functionality:

Multiport functionality is tested by establishing multiple servers and clients
TCP/IP conncctions in the same time with different port numbers and verifying
there is no cross talk between different pairs of the servers and clients. To test this
multiple instances of Hercules is created (both servers and clients) with different
port numbers and respective Utility objects are made to establish connection with
the virtual servers and clients. Later data is sent simultaneously on different ports
and are verified if the data is received on the corresponding Server/Client as
expected.

Testing it on a Real Target — Raspberry pi:

The next step was to test if the utility was compatible with a real target, for
which a server is created using the utility and a Simulink model is built and
deployed on the Raspberry pi in external mode (gives us the flexibility to change
the input once the model is executed on the target). The data transmission is
verified and it is confirmed that there is no crosstalk with multiple servers and
clients.

Building Simulink model using MATLAB commands:

In Automated test for checking the targets the model must be created when
we execute the MATLAB test file. For this the Simulink model that is to be
deployed in the target has to be created using MATLAB commands. The process
of building the models using MATLAB commands involves,

e Selecting the required blocks

e Positioning the required blocks

e Connecting the blocks in the required manner

e Modifying the model configuration to connect with the Target
¢ Configure the model to execute in external mode

e Deploying the model



* Changing the values that is being sent or received after the deployments of
the model

Modifying existing test files and writing new test files:

The Existing test files were modified to remove JAVA Socket programming.
Tests were done to ensure if it works properly. Later we decided to write four new
Automated test files for Raspberry pi client send , client receive , server send ,
server receive. These were then tested manually once using the Raspberry pi target
and later was put as a Qual Job in the BaT (Build and test) cave.

The BaT cave is used by developers to perform automated tests. Basically,
the BaT cave tests the same file in different operating systems such as MacOS,
Windows and Linux and also in different MATLAB versions that support
currently. The BaT also has a number of hardware boards as its resources so all
types of tests such as those involving the hardware can also be tésted in BaT cave.



Project Roadmap

The above Roadmap gives an idea on how the project progressed step by
step. It was well structured and helped me to complete my project easily.

Project Review

A review board was maintained for every task. A task here denotes the utility,
the altered test files and the newly written test files. Whenever I post any new code
on the review board all my stakeholders(Project mentor and sponsors) are notified.
If they find any improvement or find any code that must beé modified, comments are
given at those specific spots.

Once the changes are made we can commit those changes and again the
process continues until our mentors and project sponsors are satisfied. After getting
the approval from both the code can now be put as a Qual Job in the BaT cave. If it
passes the automated test then the code is submitted to the development cluster who
take care of deployment. '

10



Contributions

During the project tenure I completed the below mentioned tasks. All of them
were reviewed, verified and tested properly. The Embedded Targets team started
using the utility a week after I completed it. Other test files also were submitted for
further processing.

The following are the tasks that I completed during my internship period :

These test files were
written for Raspberry Pi boards
since they did not exist before

L]

S No. Tasks Description
1 TCP/IP Utility — Internally used by MathWorks
Performs all the Staffs.
TCP/IP related functions The code undergone 3 levels
of refining in the review board.
Separate documentation was
done and examples were given
on every function for ease of
use.
2 Existing Test Files modified — 4 files in total
The utility was used to The test files belonged to the
remove Java from existing test STM32 boards.
files
3 New Test files written — 4 files in total

The test files check if the host
and the target(Raspberry Pi
board) can communicate with
TCP/IP protocol.

They are,

TCPIPRaspClientSend
TCPIPRaspClientReceive
TCPIPRaspServerSend
TCPIPRaspServerReceive

11




Company Wide Bashing

Companywide bashing is an event that spans for about one month. During
this event every MathWorker across the globe come together to Bash on the
upcoming features and functions that will be released in the future versions of
MATLAB. The employees formed groups among themselves and points were
given for each bug they find. A bug was given 5 points, An Enhancement
suggestion was given 3 points. The team that won the competition was given many
prizes.

Once we find a bug we can geck it which notifies the developer of that
function or feature who will further investigate on it. In this event I was able to
find 3 bugs and also posted gecks in them.

Hackathon

One of the most interesting and fun activities of the internship was the
Hackathon event. A group of 5-7 interns were teamed together and the challenge
was to come up with an idea that could be useful to MathWorks by making use of
their products (MATLAB , SimuLink etc.). My team consisted of 7 members from
different colleges across India.

T'eam Name : NoFoodNoHack
Project Title - Denoiser

Problem Statement
In the scenario of remote working, we had our meetings and discussions on
Microsoft Teams. It was very common that the speech clarity of attendees of the

meeting was not clear and was hampered by background noises due to bad internet
connectivity, wrong positioning of the mic, external noises etc. Qur idea was to

12



reduce the background noises and improve the sound quality in the recorded versions
of the meetings.

Architecture

- — - —_—
Corivert to audia file

RIS MATTAB

l Find nolse patterns
Y

Approach
There are 4 main steps :

1. Extracting the audio separately from the video using MATLAB .
2. Finding a noise pattern in the signal.
3. Filter out the noise signal from the original audio and the output will be noise-free

audio.
4. Attaching the noise-free audio to the video back.

13



DENOISER

As a team of 8, we worked on de-noising TEAMS recordings. We built the
application using MATLAB App Designer. Upon selecting any video/audio file on
TEAMS, the respective de-noised file is generated as the output. We also added a
facility to make custom adjustment to get the desired output. I believe, we did a
pretty good job as a team in designing the application with the proposed
functionalities. The experience had taught me on how to be a good team player to
work for a better growth. The lessons that I have lcarnt from the hackathon are
listed below:

*Sticking with one particular problem for a long time can prove to be costly — time
and energy

*Work with varied test cases - Our initial test sample was very difficult to work
with.

*Improve and modify the workflow with the course of time.

*Form small groups of 2 to 3 in the team to work on a particular problem. It can
prove to be less time consuming and more efficient. '
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