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Editor’s note

STEMAtix
Issue 1, 2017

Dear Readers
Welcome to STEMATIX, a new, quarterly
magazine about well… STEM! You’ve probably already
figured it out by now, but let me start off my first
editorial by telling you what STEMATIX means.
STEMATIX is a play on words that combines STEM
(Science, Technology, Engineering Mathematics) and
schematics. According to my friend Google,
schematics means “a schematic diagram in particular
of an electronic circuit.” Anyway, the title of this
magazine rhymes with my favorite comic, Asterix,
which makes it perfect! This is a 100% student run
magazine, and is meant to promote STEM and the SLI
program at Cabrillo Middle School.
A huge thanks to the STEMATIX authors and
artists who are at the heart of everything that was
done! This issue of STEMATIX will cover a variety of
topics that include Biomedical Engineering, interview
with a NetApp Technical Director, interesting STEM
careers, the latest Tech Toys, and engaging short
stories like Wally the Caveman, and STEMIE
Superheroes.
While developing this magazine, I was looking for
a publishing software. I saw online that you could use
Google Slides to design a magazine. It actually
worked! I never thought of Google Slides as a
magazine designer. The only downside was that
grammarly doesn’t work with Google Slides, so I had to
copy and paste articles from the magazine to
grammarly (obviously google won’t accept that their
spell check doesn’t work properly!).
I hope you enjoy every article, story, interview,
and cartoon along the course of your reading. If you
like what you’re reading, and want to be part of this
team, please get in touch. The STEMATIX team also
welcomes your feedback. We will see you again, in the
next quarter, with a new issue!
Sincerely,

Saurav Gandhi
gandhisunnyvale@gmail.com
stematix.weebly.com
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Is Biomedical Engineering the Career for You?
Jason Co
Are you having trouble deciding on a
career between science, engineering, and
medicine? If so, you may want to consider
biomedical engineering.
According to the Bureau of Labor Statistics
(www.bls.gov), biomedical engineering is
described as combining engineering principles
with medical and biological sciences to design
and create equipment, devices, computer
systems, and software used in healthcare.
Many examples of biomedical engineering
have been found throughout human history.
These examples typically are designed to assist
the human body in a certain task. Some of these
examples include canes, splints, and crutches,
while some more modern examples include
prosthetic arms, insulin pumps, and robotic
surgery.
Prosthetic limbs have always been a big
part of medicine due to war, and today
biomedical engineers have found out ways to
make these artificial limbs move. People are now
able to grasp and control their artificial hands as
well as flex their elbows, and future technology
suggests they might also be able to feel.
Prosthetic legs are also being made as well
allowing the handicap to walk again and stand up
instead of sitting down in wheelchairs. People
with these new limbs are now able to run again,
and there are even some Olympic athletes that
have prosthetic limbs.

3

Another breakthrough in biomedical engineering has been
using 3D printing to create artificial organs, tissue, and
orthopedic implants. 3D printed organs are a big thing because
they could be used in organ transplants so doctors wouldn’t
have to rely on organ donors. Another positive to this alternative
would be that the organ receiver wouldn’t have to take
anti-rejection pills for the rest of their life. Also, a new type of 3D
printing has been invented called a bioprinter. The bioprinter can
print actual human tissue which is major in the biomedical field.
Now, drugs can be tested on these artificially created cells
instead of humans to make it safer for us and more cost
efficient.
Biomedical engineering has also allowed us to reveal our
backgrounds from DNA tests. A website called 23andme.com
takes your 23 pairs of chromosomes and analyzes them to see
where you come from and what your chromosomes say about
you. Your genetic DNA code is stored to create a “database of
humans”. Biomedical engineers are starting to use this database
to create customer therapies to treat a person’s disease.
Smartphones currently play a big part in biomedical
engineering. The health app on your phone is slowly being
expanded by biomedical engineers to simulate a tricorder from
Star Trek where it scans you to show your health. This would be
better for the person because the doctor can look at your data
every day and see if you need to come in or to go to the hospital.
My Dad went to college for biomedical engineering and
was influenced by “The Six Million Dollar Man,” a TV show about
a man with bionic limbs and a telescopic eye. Forty years later,
biomedical engineers have made these a reality. My Dad enjoys
the fact that his projects are helping doctors, improving the lives
of patients, or in some cases, helping to save a person’s life.
What will biomedical engineers create over the next 40 years?
Consider a career in biomedical engineering and you could be
leading the way.
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Short Story by Akshita Ponnuru

You probably know all the stereotypical superheroes, who have a power that none of you
readers will ever have. So, the STEMATIX team presents the STEMIE Superheroes. Each character
has a special STEM talent, a superpower that all of you have. There is Sasha, for science; Terry, for
technology; Eddie, for engineering; and Maddie, for math. This fearful four, can conquer the world
with their talents, and they are always there for each other when needed. Today was another great
day to show how STEM shapes our world. As the STEMIES went to work, and saved bridges from
collapsing, and fixing Grandma Edna’s hearing aids, they revolutionized the world every second.
When the STEMIES got a call from the art gallery about broken cameras, they immediately set out to
help them. As they stepped into the art gallery, Sasha’s face was gleaming with joy, she was an art
fanatic. So Terry, Maddie, and Eddie decided to let Sasha look around while they fixed the cameras,
since it wasn’t a complicated task. TEM ( Terry, Maddie, and Eddie) went off to change the world
while Sasha wandered around aisle to aisle checking out the pieces of artwork. A couple of seconds
later, she heard someone whisper her name gently, as the breeze slowly made Sasha tilt toward a
door. The noise was definitely coming from there. Sasha could not resist the urge to figure out who
was back there. Ten seconds later, she disappeared and was no where to be found.
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As TEM came down to inform Sasha that they finished the job, they were in for a surprise.
They looked everywhere in the art gallery, even behind the paintings! But, sadly, she was nowhere
to be found. They decided to call off the search party, and they all went home with heavy hearts.
They all knew, that it would be unlikely that Sasha would show up, so they decided to just be TEM.
They went about their daily tasks as TEM. After days of working, the world realized that TEM hasn’t
been doing such a great job, only a few of their missions have been accomplished and others were
failures. The rest of the team wa tired of this, but what could they do? Finally, Maddie stepped up,
and decided to take charge. Maddie said,“ How can we save the world when can’t even keep our
entire team intact? It finally came to me that we can’t do this without the element science. The
whole world revolves around science, LITERALLY! I’m pretty sure the world can handle a day
without the TEMMIES, so I say let’s go find out friend!”. “I definitely agree with you, my friend is
very important to me,” Terry and Eddie said at the same time. Before TEM started their search
party to find their friend, they decided to check the art gallery for any clues. Nothing could stop the
TEMIES from finding their friend. They were stronger together, and they will be now.

How can we save the world when can’t even keep our entire tEam intact?

When they got to the art gallery, Trent asked the manager if they could check the security
footage, to see if there is any suspicious activity. The manager agreed instantly, since he and
Sasha were good friends. As Trent was rewinding the footage, the manager mentioned to the
others that their director, Anna, called in sick for the past few weeks, around the same time of
Sasha’s disappearance. This confirms the theory that Sasha was kidnapped. As the footage was
rewinding, the film finally stopped to the day of Sasha’s kidnapping. Sasha was next to the
entrance of the art gallery, and there was a small movement. She turned in that direction. Then, we
saw Anna’s face. Anna motioned for Sasha to follow her outside the door and into the car. Anna
was unsure, but followed her anyway. She entered the car, and Anna drove away. The STEMIES
were shocked. “How could Sasha do that to us, just leave like that, no even tell us?” said Trent.
Eddie replied by saying, “I’m sure she had her reasons, but I am still shocked.”
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As they were arguing about what they should do next,
they were in for a surprise. All of a sudden the knob started
to rattle, and everyone in the room got scared. Everyone just
huddled into a corner, because all the TEMIES were petrified
with fear. When the door opened, right there standing with a
smile on her face was Sasha and next to her was Anna.
Terry, Maddie, and Eddie ran to Sasha and hugged her so
tight that she was seconds away from not being able to
breathe. The manager ran up to Anna, and scolded her,
“Don’t ever leave me that scared again. I was worried about
you the last couple of weeks. If you plan on doing that again,
I am going to fire you no matter what.”
“Chillax, I just went on a trip around the state learning
about how science and art can change the world, and trust
me I learned a lot, and it was really exciting. Next time I go
on a trip, I would be more than happy if you could join me,”
stated Anna with a grin ear to ear. Moments later when
everyone gathered up, Sasha had an announcement, “
STEMIES, I know I didn’t speak with you about this matter,
but I would really love if you all agreed with me. Anna is
going to join our team and her element is art. We shall now
be called STEAMIES, even though we barely get mad at each
other.” “I truly love that idea, and Anna would be a perfect
match with us,” replied Eddie, as the rest of the team nodded
their head in agreement. Sasha and Anna jumped around as
they squealed. They are now known as the STEAMIES and
have saved millions of lives with cutting edge technology
that their team is now developing. What would the world do
without the STEAMIES? How could we possibly survive in a
life without technology nowadays?
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49ers STEM Leadership Institute Spotlight
Neha Mandava
This month’s SLI Spotlight is on Piper.
During our first few weeks in STEM, an
employee from Piper came and explained us
what we were doing and what Piper was. Piper
is a company that creates a Raspberry Pi
computer kit that comes with the necessary
parts for kids to build a functioning computer.
After piecing together the computer, the kids
would then play a minecraft themed game,
which will teach them how to create and use
the Raspberry {i. It is a fun way to learn about
Raspberry Pi. The ingenious Piper computer
taught the SLI students more about
engineering and coding, as well as having a
growth mindset, problem solving, and more.
Since the SLI students worked in pairs, they
also improved their collaborative spirit and
communication skills. SLI student, eighth
grader, Saurav Gandhi says, “We learned quite
a lot using Piper. I thought that making the
Raspberry Pi wasn't boring and actually really
fun. We should do this more often, in SLI and
in other schools.” When asked what his
favorite part of Piper was, Saurav immediately
responded, “I liked all of it, but I preferred
playing the Minecraft game the most.” The SLI
students really liked working on the Piper kit,
and learned more about engineering and
technology. They got to learn more about
coding and play a fun game! What could be
more fun with that? Concluding, in the words
of Piper, “Kids can do anything. We can help
teach them that.”
Stay tuned for next month’s entry, where
the SLI kids learn more about engineering,
writing, and more with ExploraVision, First
Lego League, Tech Challenge, and Maker
Faire.

Rhea Jain
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Interesting STEM Jobs
Akash Vig
Video Game
Designer

Hey, someone has to
make those games look
that real. They don’t just
magically happen!

Game designers have duties like designing characters,
levels, puzzles, art and animation. They may also write
code, using various computer programming languages.
Depending on their career duties, they may also be
responsible for project management tasks and testing
early versions of video games.

Rocket scientists are aerospace engineers who
specialize in the design and manufacture of spacecraft.
They work with the principles of science and engineering
to create vehicles that fly within or above the Earth's
atmosphere.

Software
Developer

Rocket
Scientist

It’s as hard a
rocket science…

Becoming a software developer, also known as a computer
programmer, you'll be playing a key role in the design,
installation, testing and maintenance of software systems.
The programs you create are likely to help businesses be
more efficient and provide a better service.

Develop software for
the hardware!
An ethical hacker’s role is similar to that of a
penetration tester, but it involves broader duties. They
break into systems legally and ethically. This is the
primary difference between ethical hackers and real
hackers—the legality.

Ethical
Hacker

Get ready bring out
your inner James
Bond and give the bad
guys a hard time...
9

Thomas Mathew

Cool Career
Interview with Atul Pandit (Technical Director)

Q: Can you please give a quick introduction about yourself, and your job?

A: My name is Atul Pandit. I am Technical Director at NetApp Inc. I work at NetApp Sunnyvale
Office. NetApp builds products to store data viz. photos, videos. NetApp products are used by
thousands of companies. In my role, I am responsible for products that protect stored data from
disasters like flood by making additional copies of data at remote location. I collaborate with
product managers to define product roadmap and work with product engineering team to define
architecture and deliver innovative products. NetApp is multi-national company with R&D centers
in USA, India and Israel. I work with USA and India teams.

Q: What college/s did you go to and how did it help you with what you do today?

A: I graduated from University of Pune with B.E in Computer Science. After graduation, I did
M.Tech in Computer Science from I.I.T Powai. Choosing computer as major during my studies has
helped me understand fundamentals of computer science viz. operating system, networking and
algorithms. Learning these computer science fundamentals has helped me during my career.

Q: What does a normal day of work look like for you?

A: My day starts with early morning conference calls with India team. During these meetings, we
discuss technical designs, new ideas to solve problems and make decisions. These meetings help
me stay in touch with India team as I can’t meet the team in-person frequently. E-mail is preferred
way of communication for remote teams at NetApp so I go over newly received emails and answer
any questions. During the day, I meet with managers and technical leads from Sunnyvale team to
discuss projects team is working on. I also read about what our competitors are doing and new
technology trends like Cloud. Learning about trends and competition helps with proposing new
ideas for the products. I meet with product managers to discuss product roadmap and to help with
customers questions or presentations.
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Q: What were some of the challenges you faced throughout your career?

A: Challenge is doing something new that you have not done before. Challenge provides
opportunity to learn and grow. I grew up in India and studied in India. When I moved to USA for job
at startup; I had to learn about how to work in a new culture. Though it took time to get used to
new country and new culture it helped me looked at the problems with another perspective. I have
worked for five different companies during my career and every company had a product in a
different segment. That means I could use my programming experience from past job but I had to
learn new technologies quickly in new company. Though this can be challenging initially, it helped
me learn about lot of different technologies and develop broader view. I also had to learn about
how to be a leader and how to communicate effectively with engineers, customers and executives.
Learning different culture, technologies, leadership & presentation skills has helped me personally
and professionally to be a Technical Director.

Q: What project you have worked on in the past, was the most appealing to you?

A: At NetApp, we developed innovative way to replicate/copy data from one storage array to
another. This copy is used in case first storage array fails for any reason. This product is called
SnapMirror and is used by thousands of customers in their data center. This was interesting
project because it involved developing new architecture by combining replication and data
reduction technologies. Technical complexity which made technical discussions very engaging
and it involved multiple teams across NetApp. The project was also interesting because it
provided significant benefits to customers as it reduced the price they have to pay to protect data
with operational simplicity. I truly enjoyed working with team on this project.

Q: What tips would you give to a person who wanted to be a software engineer?

A: Software Engineering is like problem solving so
●
●
●

Be curious; read about new things and ask questions
Be imaginative; think of multiple ways to solve a problem
And learn to program
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Tech Toys
Rohan Malyala

Arduino
Arduino is an open-source electronics platform based on an easy to use hardware and
software. Arduino boards are affordable and are very capable. It was born at Ivrea
Interaction Design Institute as an easy tool for fast prototyping, aimed at students
without a background in electronics and programming. You can execute a task by sending a
set of instructions to the microcontroller on the board by using the Arduino Software
(IDE) which is basically C++. Arduino boards use mini gadgets and wires that help the the
user complete their objective. The code you create for the Arduino is executed by the
controller and is directly connected to the I/o pins. TX and RX pins are connected to the
USB to the serial controller and contains bootloader code. Over the years, Arduino helped
brain many projects, from simple appliances to complicated scientific instruments. The
Arduino software is very compatible and can run on Mac, Windows, and Linux. Arduino is a
key tool to learn new things. It can be used by beginners, professionals, programmers,
hobbyists, and even artists. Arduino is meant for all types of people because it is
simple, accessible and user friendly.
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Ev3/LEGO Mindstorm
The third generation of LEGO mindstorms robotics is known as Evolution 3(Ev3).
The LEGO Mindstorm kit contains customizable hardware and software in order to let the
user utilize their creativity and make programmable robots which complete tasks based
on the given code and properly connected pieces. The kit also includes motors and
sensors which allow the robot to move, carry and follow. One of the most important
pieces in the kit includes a highly intelligent brick that controls the entire system,
helps the robot follow the code, and allows the motors and sensors to do their job.
The coding is a free block coding, it is simple way to introduce people to robotics
and help them gain the interest with technology. FLL is a competition that sets up
challenges made with legos and you can create robots from the Ev3 kit in order to
complete them. Ev3 is a very amusing and challenging way to bring people together and
complete challenges using LEGOS.

Snap Circuits
Elenco Electronics wanted to make a product that would generate the interest of
electronics and circuits in young minds so they created Snap Circuits. It focuses
mainly on kids around the age of eight.. The kits come in various sizes and have all
the materials included except for AA batteries. The user gets a wide range of building
experience because there are no limits to what you can build. The kit also consists of
motors(fan), lamps, speakers, lights, and pre wired interconnections into which the
plastic and safe components can be easily snapped on to make a fully functional
circuit. You can use the manual and follow the vibrant pictures in order to create fun
projects like FM radios, digital voice recorders, AM radios, burglar alarms,
doorbells, and much more! You can even play electronic games with your friends. Young
minds can enjoy the hours of educational recreation while learning about electronics.
Snap Circuits has been known and praised for exposing juniors to elementary
engineering concepts.
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A short story by Halle Kubota
Long long ago, in a different age, lived a boy named Wally. Wally was a “caveman”. However, Wally
was quite different from any other caveman, that you would come across, because he was always
finding innovative ways to do things outside of the norm. Wally was an inventor.

While many of Wally's neighbors went out to hunt for meat, he used the sticks, leaves, and mud
provided by the earth to make baskets. Using those baskets, he was able to collect the edible
berries near the river. Wally found out, that by weaving the sticks together, he could use the tension
between the sticks to hold them in place.

Wally's neighbors ate raw meat. On the other hand, Wally used a recent discovery he created called
fire to cook his meals. Wally created fire, when he accidently created friction by rubbing two dry
sticks together next to a pile of leaves. Wally learned fast, that fire was a tool that needed to be
handled carefully.

Well, why not make a separate path for the water to flow?

Every day, Wally and the other cave people, tediously walked two long miles towards their nearest
water source. After all, even cavemen need water to survive. For many days, Wally would sit by the
river and watch how the river flowed in one direction. Wally thought, "Well, why not make a separate
path for the water to flow? That way, I can direct the water straight to my home!"

Excitedly, Wally started on his new idea. Wally returned to his house where he found some bone and
stone tools. He then went back to the river. Nearly halfway there, he stumbled upon a great oak tree.
One of the tree's mighty branches had fallen to the earth. Wally saw that the branch could be a good
resource for his project, so he left for home again, lugging the great branch over his shoulder.
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Over the next few days, Wally collected resources and took notes about his many ideas for water
transportation. He used simple machines and wrote on stone tablets and cave walls to record
previous successful and failed attempts.

He chopped down smaller trees and hollowed out their trunks. By lining up the trunks together, he
created a sort of pipe system. Water flowed easily enough through them, but the water was littered
with dirt, organisms, rocks, and twigs. To filter out all these unwanted materials, Wally used the same
weaving concept as the baskets he made, to form a net of dried grass. Every twenty feet, Wally
installed a small net into the pipes for continuous filtration. He cut the trunk that he had previously
found into planks to cover the tops of the pipes, and then, to finish the pipes, he tied them down with
the long wild grasses. To stick together the pipes, Wally collected tar from the nearby tar pits. The
sticky substance was strong and would hold for a long time.

The next day, Wally dug a deep pit where the last pipe ended. Water poured into the pit from the pipe
and this design was the early predecessor of what we know today as a modern conveniences tap
water. Wally shared his discoveries such as fire, and inventions such as a pipe system for
transporting water, with his friends and neighbors. Seeing Wally's successes inspired everyone else
to improve their quality of life by challenging the old ways of doing things, being creative and
thinking out of the box. We owe it to Wally to continue innovating and making our future a better
place.

Tension…
Friction…
Simple machine…
filtiration
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DIY Home Engineer
Ryan Liu

BB Pencil
If you don’t know what the BB pencil is, it’s basically a mechanical pencil that launches BBs
instead of writing. DISCLAIMER: It’s basically a weapon, so don’t bring it to school. Besides, you’re
all good people at heart (not really), so I’m sure (not really) you’ll never be inclined to use this. With
that being said, have fun annoying your entire household with a barrage of little plastic pellets.
You’ll need a cheap mechanical pencil (that has an interior like the one shown in step 1), a
wide rubber band, and tape. To get started, take apart the pencil, which might require some effort.
There should be three pieces: the tip, the outer shell, and the plunger (the part where the lead goes
in). Cut off the end of the plunger so that the BB can fit in the outer shell, and discard the cutoff and
the tip. Now, tape the rubber band to the eraser and slide the plunger back into the shell. Once
you’ve done that, pull the rubber band so that it no longer has any slack, but isn’t stretched, and
fasten the band to the shell with more tape.
Now, you have effectively made the world’s cheapest BB gun that you can carry around
disguised as a pencil!
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A medium-sized cumulus cloud
weighs about the same as 80
elephants.
Russia built a computer that ran on
water: in 1936
The spiral shapes of sunflowers
follow a Fibonacci sequence.
The Ferris Wheel is considered one
of the greatest engineering wonders
in the world
If you write out pi to two decimal
places, backwards it spells "pie"
The strongest creatures on Earth are
gonorrhea bacteria. They can pull
100,000 times their own body weight.
QWERTY was designed to slow you
down
A civil engineer created the slippery
part of the water slide
If you drilled a tunnel straight through
the Earth and jumped in, it would take
you exactly 42 minutes and 12
seconds to get to the other side.
The snowboard was invented by an
engineer
In an average lifetime, human skin
completely replaces itself 900 times.
Email existed before the world wide
web
111,111,111 × 111,111,111 =
12,345,678,987,654,321.

14.

10*9*8*7*6*5*4*3*2*1 seconds is
exactly 6 weeks.

15.

In 1956, 5 megabytes (5MB) of data
weighed a ton
Engineers design running shoes for
protection, performance, and comfort
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