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Chapter 1 —
The Note You Pass in Class

Imagine you are at school. You want to ask your friend
if they can come over after school. So you write a tiny note:

“Can you come over today?”

You fold it up, slide it across the desk, and wait. ‘=
A minute later, the note comes back: r

“Yes! See you at 4.”

That tiny back-and-forth is exactly what your phone, tablet, |
laptop, and game console do all day long.
Almost every online thing has two characters:

® The one who asks. We call this the client.
® The one who answers. We call this the server.

When you open YouTube on a tablet, your tablet is the client. i
YouTube’s giant computer somewhere far away is the server. *
You ask for a video. The server sends it back.

* Stowy to tech x| J
| You, holding the note ~~ — The client |
Your friend, who reads it and answers — The server 4

The note you wrote — The request
The reply that came back — The response

ﬁ’ The whole back-and-forth — The session
A
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Client
Client means
“the one who asks

for help.”

In real life it can be
a person who hires

a helper, like

“a lawyer’s client.”

Sewen
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Server means

“the one who serves” —
like a server
at a restaurant -
who brings you food. ‘2

On the internet,
a server brings you &
websites, videos, ¢

and game data instead. %
your website,

video, and

game data!
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Quick Check *

— Chapter 1 —

o

" How can )

When you ask a
smart speaker a
question, are you
the client or the server?

----------------------------------------------------------

What do we call

the message you send
when you ask for
something?

-----------------------------------------------------------------

What do we call
the whole back-and-forth
from start to finish?

-----------------------------------------------------------------

Name one thing
you did today where
you were a client.
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Walk into your school cafeteria at lunchtime. It is
one big room, but there is not just one line. There is
a pizza counter, a salad counter, a sandwich counter,
and a place to grab milk. Each counter has its own
helper, and each helper only does one job.

If you want pizza, you go to the pizza helper. If you
want a sandwich, you go to the sandwich helper.

Each helper is great at one job, and they do not get
in each other’s way.

Big computers work the same way. One computer
can run lots of little helper programs at once. MV @ - @
Each helper waits for its own kind of question. '

*

One big cafeteria. ~ — One server
Different counters ~ — Different helper programs

Each counter has one job — Each helper does one job
ﬁ The student chooses a line — The client chooses a service ﬁv
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% How does the cafetoria * |
know whene to send you?

Picture It: Numbered Counters

Every counter has a sign with a number on it. Pizza: Counter 1.
Sandwiches: Counter 2. Milk: Counter 3. If you know the number,
you know where to go.

Computers use number signs too. They call them ports. A port
is just a numbered door. Each helper program waits behind its
own numbered door.

The number tells the message which helper to visit.
On a computer, that number is called a port.
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Port means W R |
“a numbered door.”

A message uses the number
to find the right helper.

In real life, it is like
a cafeteria counter number
or a classroom door number. &8
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x
Service means
“the job behind the door.”

________

One service sends web pages.

I/ secur wes ]
Another handles secure web pages. i

Another might run a game. &l




* For Cwrious Minds *
A Few Extra Clues About Ports

Ports help computers stay organized. Here are
a few extra clues:

® A big computer can have many ports
at the same time.

e Some numbers are famous because
lots of programs agree to use them.

* Port 80 often means web pages.
o Port 443 often means secure web pages.

e (Games and apps can use other
port numbers too.

® The number helps the message




The Co're Jdea *

One computer, many helpers

One server can hold many helpers, each behind its
own numbered door. The client sends a message. The
port number points to the right helper. That helper
answers back.

o ————

SERVER

——

r
Ny 1 [Secure Web |

A || Port 25565—|
| | Games ||
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o What do computers

call a numbered door?

.................................................................

If a message needs
the secure web helper,
which port number
helps it find the
right place?

------------------------------------

9 Why can one computer

have many helpers? 2

-------------------------------------------------------------------

o What does the

port number tell
the message?
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Have you ever opened a lunchbox and found
everything you need inside? A sandwich, a
piece of fruit, a snack, a juice box, and

a napkin. Nothing is missing. Nothing extra
is rolling around making a mess.

Now imagine if your lunch was just dumped NS
loose into your backpack. The sandwich |
would touch your math book. The juice
might leak on your library card. Yuck.

Programmers ran into the same problem.
When lots of helper programs share one
computer, they sometimes step on each
other’s toes. One helper might use a tool 8
another helper needed. So someone invented &
the lunchbox trick. They call it a container. %

7
*

A packed lunchbox — One container

One lunch inside One helper program

Snacks and napkin Tools and settings
Nothing spills into other lunches — Helpers stay separate
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* What is inside a containen? *
. Picture It: One Lunchbox, Everything Inside

A container is a tidy package around one helper program. Inside, it has:

® The helper program itself.

e All the little tools that helper needs.

e Its own settings, like its own name tag.
® Nothing extra. Nothing missing.

The container is sealed, so a mess inside
one container does not spill out into the others.
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One helper plus its tools and settings,
all packed into one neat container.
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Container means |
“a tidy lunchbox around one helper.” 45 R~ | [pe—
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It carries one helper, its tools,
and its settings.

In real life, it is like a packed
lunchbox that keeps
everything together.

Image means
“the recipe for making a container.”

|
[ ONE MELPER
@ TOOLS

| | S

You can use one image to G
make the same container |
again and again.  &r
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A Few Extra Clues About Containers

Containers help helpers stay organized.
Here are a few extra clues:

® (One container can move to another computer
and still work.

o If one container breaks, the others
can keep going.

® You can throw away one container without
hurting the rest.

e You can make 100 copies fast when
lots of people show up.

e (Containers make big computers

tidy and flexible.
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Jhe Core Jdea *
One helper, one lunchbox

A container wraps one helper with the tools and settings

it needs. That keeps helpers neat and separate. If one
container breaks, the others can keep working. Because
containers are easy to copy and move, computers can grow fast.

\_




that containers
stay separate?

What can you
do quickly when
lots of people
show up?




Chapten 4 —
- The Lunchroom Manager ?

J

Picture this: a giant school with a thousand M
cafeterias. Each cafeteria has hundreds of cgm'ggf%gNTER

counters. Each counter has a helper. That’s — —
a lot of lunch. |1 EﬂUHTERS R
~ %lil : Q1 : 1 | 3 |

. PlzZza ||

4/7

Now picture trying to run all of that by

yourself. Counter 47 just ran out of pizza. TT_ -Tﬂ a vy SN | 07
Counter 312 has a broken oven. The salad | T 16 & R - A o
counter has a line out the door, but the : 2 le o @ !
sandwich counter is empty. You'd lose your. 1%
mind in about five minutes.

e

=
So you hire a super-organized manager i
who never sleeps. The manager walks
around with a clipboard and:

® (Opens new counters when lines get long. .+ *, 7K —
R

® (loses counters when no one is there. - ﬂ HELP KIDS |

@ Fixes any counter that breaks
(or replaces it with a fresh one).

@ Makes sure every kid can find a counter,
even if their favorite one moved.

That super-manager exists in the computer ERUNNINe
world too. It is called Kubernetes. It manages e
thousands and thousands of containers across "l

many computers, all by itself. |

A giant school lunchroom — A big computer system
Many counters Many helpers

A never-sleeping manager Kubernetes
Opening, closing, and fixing counters Starting, stopping, and replacing containers
Helping kids find the right counter Sending requests to the right helper Vi'g




* How does the lunchnoom manager help? %
Picture It: A Busy Lunchroom

When one counter gets crowded, the manager
opens another one. When a counter is empty,
the manager can close it for now. When a
counter breaks, the manager replaces it with

a fresh helper. If a favorite counter moves,
the manager helps every kid find the new spot.
Kubernetes does the same thing
with containers.

P —
e

Watch the lines. Open what is needed.

Fix what breaks. Guide kids to the right place.

\ | J




Kubernetes means the
manager that keeps
containers running. It
watches helpers, starts
new ones, and replaces
broken ones.

In our story, it is like

the lunchroom manager
with the clipboard.

Cluster means a team NSNS
of computers working S s
together. In our story,

it is like many cafeterias

all working as one big

lunchroom team.
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* For Cwious Minds *
A Few Extra Clues About Kubernetes

Kubernetes helps containers stay organized.
Here are a few extra clues:

e It watches containers all day and night.

® If one helper stops, it starts a new one.

® It can make more copies when crowds arrive.
L _

[

®

It can spread helpers across many computers.

It helps updates happen safely.
It keeps track of which helpers are healthy

&




One manager, many lunchrooms

Kubernetes is the manager for containers. It watches
many computers, starts more helpers when needed,
replaces broken ones, and helps every request find

a healthy helper. Containers can come and go, but
the manager keeps the whole lunchroom running
smoothly.
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9 What should the

manager do when
one counter gets
too busy?

helpful when a
counter moves?

e Why is the manager
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Chapter 5 — *
| The Maglc lerary Hel er

Imagine you walk into a library and reach

for a book on a high shelf. The second your
fingers touch the air, a friendly helper
appears out of nowhere, lifts the book
down for you, and then poof — they vanish. \ |

You didn’t ring a bell. You didn’t fill out = |
a form. You didn't even know they existed |
until you needed them. That is the
magic of serverless.

Wait, “serverless”? So there are no servers?

This name is a little sneaky. There are still __
servers. There have to be — somebody has e 5
to do the work. But you don’t have to think & é""

about them. The servers are like the Ilbrarys | _
hidden back room. You just ask for the book

and the helper appears. s

In code, a “serverless function” is a tiny ;
piece of work that runs only when something
asks for it. The rest of the time, it sits

quietly using zero electricity.

Sto«'cg, me Box

A book on a high shelf — A job to be done
A helper appears A function starts

The hidden back room Servers you do not manage
The helper vanishes The function stops when done




* How does the magic helper work? ¥
Picture It: A Tiny Job, Right on Time

Sometimes a serverless helper wakes up because something happens:
you upload a photo, press a button, submit a form, or finish a game level.
That “something happened” moment tells the helper it is time to run.

The helper pops in, does one small job, and disappears again.
It does not sit around all day waiting. It only runs when needed.

Something happens. A helper appears.
One tiny job gets done. Poof — all finished.




* Weord Detective *
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Serverless and Functlon

Serverless means you do not
have to worry about the server.
Someone else takes care of all
that behind the scenes.

In our story, it is like a hidden °
back room in the library. The
helper appears when you need
help, even though you never see |
all the machinery behind it.

llllllllllllllllllllll

Function means a small
program that does one job.

One function might shrink
a photo. Another might
send a message. Another

i it s

could count points in a game. 2 e == ===
e | X ONE JOB DONE WELLI ™
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* For Cwnious Minds *
A Few Extra Clues About Serverless

Serverless helpers are great for tiny jobs that
happen at just the right moment.
Here are a few extra clues:

e Event: Something that happens.
Example: “A new photo was uploaded.”

® Trigger: The event that makes a function run.
® Function: The small program that does the work.

® Cloud provider: A big computer company runs
the function for you.

e Pay for what you use: You pay only for the time

the function actually runs — maybe just a tiny
fraction of a second!

® Serverless helpers are quick, tidy, and only
wake up when needed. g P
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* Jhe Core Jdea *
One tiny helper, right on time

A serverless function is a tiny helper that sleeps until
something calls it. When the moment comes, it wakes up,
does one small job fast, and then goes away. The servers

are still there, but someone else takes care of them for you. |
That makes it easy to build quick helpers without keeping r
them running all day. |
__ | 2. TINY HELPER || 3. JOB DONE— || :
4 1sexo | Il “popsIN& | HELPER POOFS OUT || |
| AREQUEST |[fgss- | DOES THE JOB | LAY S
" Please get i ® Jﬁ, S e ek

the weather.

4 ONE SMALL JOB. ="~ ~ = =58
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What happens when you
need a serverless function?

a) It runs all the time.

b) It appears, does the job, then disappears.
¢c) You have to start your own server.

@ % & B B eF % & 0 0 0 & & 0 O 0 & P 0O 0 S 0 8 B 0 B 0 e P &S SO SRS EEES SRR RS

9 What makes a serverless

function start?

a) A button press or an event
b) A monthly alarm clock
¢c) The internet running out of space

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

9 What is a function?

a) A big computer
h) A small program that does one job
¢c) A place where servers sit

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

9 Why is this called “serverless™?

a) Because there are no servers anywhere
b) Because you do not have to manage the server
c) Because the internet is faster
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