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Pgople

Give every row
one stable ldentity

Brighter
Days
L4

| A primary key is the
W\ column—or combination

\  of columns—that
identifies exactly
one row.

i name | citx
1 Alex Tokyo
Sam Paris
Alex

Priya Toronto

Berlin

Names can repeat. - | £
Row identities must not./{ id | name =
O 1 @) Alex Tokyo
“12 @] sam Paris
3 @] Alex Berlin
4 @| Priya Toronto
UNIQUE means no duplfcates 5 @] Sam Sydney (< ]
= e

NOT NULL means every row
must have a value.
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No two rows

Share the same ava@example.com o

ben@example.com o
chloe@example.com o

Every row
has a key
value.

Sticker

-\

One column Several columns

" A table has one \ | | | EELEC
primary key id title student_id  course_id

It may use one column | || 10 | Due S I
or several. n | 19 1 MA101

12 Foundation CS101

The smallest stable identifier
is usually easiest to use.

u ELLYPUNK | ellypunk.com/training/what-is-a-primary-key-give-every-row-an-identity | © 2026 Ellypunk / NeetOps

Issue 1/ original page 2 of 5 4127



ELLYPUNK / FOUNDATION 21 September 2026

" E101 - FOUNDATION l‘«‘ & o{_21 Septanber 2526 PAGE 3

— ‘l—l

| THAT LASTS

RISKY name or emall BE‘ITER customer :d

s @

a ° (::g’:ekim ) ’ [customer_idJ
1047283

( email )
alex@example.com o Stable.

They can change. @ Short.
They may repeat. @ Meaning-free.

7\ ’

F I B "
Foreign keys can m ;
point to this identity | order_id ' customer_id
[ customer_id ]/ name J
order_date email
| ti)ta_ll . created_at

Guardrall /,\

never change a key just
because a description
’ changes

.' ELLYPUNK | ellypunk.com/training/what-is-a-primary-key-give-every-row-an-identity | © 2026 Ellypunk / NeetOps

Issue 1/ original page 3 of 5 5127



ELLYPUNK / FOUNDATION 21 September 2026

' ' 181 |21 September 2026 ) ( PAGE 4
A B \AJORKED

6 reat
oftware

Let's see a concrete Sftlarts
1 example of a primary key | R
using a customer and

order table.

< %

Give them customer id
101 and 102.

h

101 Alex = Tokyo 7N . <l \ 101 Alex Tokyo

Alex  London /e § Alex  London |
r I"'n.l ] o -

Orders store customer_id,
so0 each order points to
the right Alex.

Add customer (duplicate id) A

evsorerd | rane |ty

\ Sam Osaka , A
mupl.cate 101~ resecren || I » W oteria T ausoneia [—en
o l‘l 5001 101 Latte

[ Add customer (missing id} b 102 Espresso
Cconerid | rane |ty s e

Customer 101
(Alex, Tokyo) =

| 5001

Their Orders

Customer 102
(Ale& Landon) #
L 5002 Espressu

—_ Jamie Berlin

u Missing id = REJECTED }
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,/ 7 'WHAT ISA
[ ") PRIMARY KEY?

: 7 , ., III : 'l\lll

Dy SN 7 /ll\ . RECAP

'_‘“‘\ N A good primary key
L glves every row one
pendable identity.

() Identifies one row
(] Unigue

(] Never NULL

(] Stable over time
[:] Referenced cons:stently

\ Describe a row with other /_
g columns Identify it with the key.

|| ELLYPUNK | ellypunk.com/training/what-is-a-primary-key-give-every-row-an-identity | © 2026 Ellypunk / NeetOps
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40 WHAT IS AN
8 Q) eweorecy key?

Make retries safe

Retry a lost repl
w:tho%t creatmg%
second order.

J

r_ E101 - FOUNDATION
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Retries
Safe

1. SEND ONE ORDER REQUEST 4 2. THE REPLY TIMES OUT 3. RETRY WITH THE SAME KEY

You send an order request The server processes the order, You retry with the SAME key.
with an idempotency key. but the reply is lost (e.g. timeout). ~ The server returns the same

order result — not a second order.

POST forders

Idempotency Key: Idempotency-Key: |

POST /orders POST Jorders
Client

g Idempotency-Key: Same
abc-123 abe-123 RG)I abc-123 order result
eply (one order)

N [ Include a umc’(
B8\ idempotency
Syl with the request

Same key.
Same result.
No duplicates!

-\ [ A lost reply
9| is not proof
of failure.

Use one unique idempotency key
for each logical operation.
It's safe to retry, and it won't
create a second order.

@ Same key for retries

@ One result, not two

@ Safe and reliable

@ Build with confidence (
.
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Reliable
Systems
Brighter

| . - .. 0 . r \ :
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1. CLIENT CREATES A UNIQUE KEY FOR ONE OPERATION.

Create order request ]

N
}\ processes the request

-

=

When the client
wants to perform
an operation, it
creates a unique
idempotency key
for that operation.

o
-
\

22 September 2026

"

r
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ord-876

Item: Notebook
Quantity: 1

Client |—»

Idempotency-Key:

| represents
| | this specific
| | operation.

v

The server

and saves the result,
associated with
K\ that idempotency key.

Server

R . Y Lo e
(oredq_uae?sﬁ) Key Result

ord-876 = Order #A1042

->

The server
remembers the
result for

Response this key.

201 Created
Order #A1042

If the client retries
with the SAME key,
the server returns
the same result —
not a second
operation.

Retry request | |—
I Key

Server

Result |
ord-876  Order #A1042

o Response

201 Created
= Order #A1042
(same result)

i 0

A different operation
needs a NEW unique key.
Each operation should have
its own idempotency key.

@ Same operation, same key.
@ Same result on retry.

.| @ New operation, new key.

@ Simple. Reliable. Safe.

i
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}

imple rules.
f;’?ﬁ systers

1. KEEP THE SAME KEY
AND THE SAME REQUEST
DETAILS.

When you retry a failed or lost
request, use the SAME idempotency
key and the SAME request details
(e.g. same operation and data).

2. USE A FRESH KEY FOR
A DIFFERENT OPERATION.

When you're performing a different
operation (e.g. a new order or

new set of data), use a NEW unique
idempotency key.

POST /orders

Idempotency-Key:
abc-123
(same request)

Same
result
(one order)

Same request.
Safe retry!

POST /orders
Idempotency-Key:

Xxyz-456
(different request)

Client

Different
\| operation?
\ | Use a fresh

}.

3. CHECK THE PROVIDER’S

KEY-RETENTION AND
ERROR RULES.

Each provider may have its own
rules for how long idempotency keys
are kept and which errors are safe

to retry. Check the provider's
documentation.

Provider Documentation

e Key retention period
o Which errors are safe to retry
o Any special rules or limits

Know
the rules.
Retry with
confidence!

n

Issue 2 / original page 3 of 5

Never put secrets in an
idempotency key.
Do not include sensitive information

such as passwords, AP keys,
tokens or personal data.

Keep keys safe and non-sensitive.

IMPORTANT GUARDRAIL:

° Same key and same request
details for retries.

° Fresh key for a different

operation.
o

Check the provider's
key-retention and error rules.

Never put secrets in an

—

idempotency key.

ELLYPUNK | ellypunk.com/training/what-is-an-idempotency-key-make-retries-safe | © 2026 Ellypunk / NeetOps
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D EXAMPLE:
REPLY

Same key. One order.
Key takeaway:

Retry with the same key.

| You'll get the original order —
not a second one.

---

Reliable
Systems
Bnghter
| = iy is not proof

) \ that the order
L\ failed.

|
{
3

Rehable
Eetrles

ier
s;s%gms [>

Y

2

|

S 2

1. PROBLEM: 4. IMPROVE:

The order succeeds, Retry the SAME order | The service returns Save the key until
but the reply times out. | with the SAME key. the original order; the result is known.
count ONE order.

2

POST /orders POST /forders POST /orders ‘
Client Idempotency-Key: | | | Client Idempotency-Key: | | | Client | Idempotency-Key: Keep the idempotency
abc-123 abc-123 abc-123 key until you know
v Y the result (success
. Server L_y %¢ Returns the or error).
- processes oup ) original order
° the order G—) (one order)
_ (uecess)_ SREDHS
times out | tfet"f W’ih o Sl Keep the key
e same key L :
and the same )| Same orJ:r. unti the result

\[ The order

| was created,
| but the reply
didn’t arrive.

'\ is known.
One order!

‘ request details. || /

A lost reply is not
proof that the order failed.

Retry safely. Same key.
Same result. One order.

Q Retries are safe with the same key
o You get one result, not two

0 Handles lost replies and timeouts
o More reliable and predictable systems | |
o Keep the key until the result is known

iil ]

!’.J ELLYPUNK | ellypunk com/training/what-is-an-idempotency-key-make-retries-safe | © 2026 Ellypunk / NeetOps

Issue 2 / original page 4 of 5 11/27



ELLYPUNK / FOUNDATION 22 September 2026

101 - FOUNDATION : | 2 September 202 || PAGE5/5 |

liabl A/
g;;femes N ( T,o"
Brighter { NE
2l .~ ONE KE You:
summarise!

R KEY TAKEAWAYS }
\\.,'\___..: L4

Simple rules.
- - Safer retries.

More reliable ystems. @

Create a unique key / % A\ Keeﬁ that key for retries ¢
for the operation. ,, " TN ion. of the SAME operation. g:-/

Confirm the service
A different supports idempotency keys; \ [ Check

operation and check its retention rules! ) ‘ | support and
needs a 7 A retentron

B\ cifferent key.

A lost reply is not
proof of failure. #,

Use idempotency keys.
Build with confidence.

.

‘!!J ELLYPUNK | ellypunk com/training/what-is-an-idempotency-key-make-retries-safe | © 2026 Ellypunk / NeetOps
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Learn how an event
can trigger a message
to your app.

“ Event received! OJ
1-

Your App

amé
An event in one system ,Sdeas

can automatically trigger Clearét,
Lear

& esage to your app A Brighte”

‘|',;,rr|0|fr‘3""J

@ Receiver acknowledges it.

"\ 4
-0- SV
ﬁs\ -_,.,'
. /]

[!V!J ELLYPUNK | ellypunk.com/training/what-is-a-webhook-an-event-calls-your-app | © 2026 Ellypunk / NeetOps
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@ It sends an HTTPS request |
with event data.

/ " The message comes to you;
you do not keep asking

fort t

!.J ELLYPUNK | ellypunk.com/training/what-is-a-webhook-an-event-calls-your-app | © 2026 Ellypunk / NeetOps
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o

Follow these practices
to receive webhooks
reliably and safely.

f,.-' T S
¥ " - i P o)
LRIl
) 1 B i — i

A :
Use HTTPS and verify Ignore duplicate Acknowledge quickly;
the sender's signature. elivery IDs after process longer work
¥ the first success. lll ~~ _later.
N £ ‘ A I".I:.. -

. |

—

g

A webhook can be
sent again, so plan
¢, for repeats.

M ELLYPUNK | ellypunk.com/training/what-is-a-webhook-an-event-calls-your-app | © 2026 Ellypunk / NeetOps
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Let’s walk through a
new order from shop

to your app!

n \' F

\4

!, | e ._ \
@ roblem: Your shop gets a new order.
P | I
X |

Action: It sends an

o v

( Order createﬂ
K

N

|

@ order-created webhook.

( Order createn

Order #1001 ||

1 x Hoodie

A second deliver
is not a second order.

" 4

= & Saved
‘wa
‘e Duplicate
S ignored _ .

Order #1001
|‘ ‘ 1 x Hoodie

L.!} ELLYPUNK | ellypunk.com/training/what-is-a-webhook-an-event-calls-your-app | © 2026 Ellypunk / NeetOps
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;“ ____—-{:23 September 206 (PAGE5 |

Here's a quick Q
recap of how webhooks | .3

work. Keep these points

in mind!

q’k“. : ..-.J:I:E
v
£

Your App i

Events call your app;
make every delivery
safe to replay.

u ELLYPUNK | ellypunk.com/training/what-is-a-webhook-an-event-calls-your-app | © 2026 Ellypunk / NeetOps

ssue 3/ original page 5 of 5

17127



ELLYPUNK / FOUNDATION 24 September 2026

) e
[_ E101 - FOUNDATION _ jhr . "\ o |24 September 2026 | (_PAGE 1

oA U |ELLY EXPLAINS:

EEH
Settings

Power
Better

Apps

/\

See how a named
setting reaches
a running app. 4

Name Value
| APP_MODE | demo |

{ o
{3

4 ;

An environment
variable is a name
and value supplied
to a process.

Running App

the value can change

without changing APP MODE = demo
its code. — -

B\ ( The app reads theml

|_.vlJ ELLYPUNK | ellypunk.com/training/what-is-an-environment-variable-a-name-for-a-setting | © 2026 Ellypunk / NeetOps
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9 NAME, VALUE,
) | PROCESS

e i
| "1

Name
.l-

| APP_MODE |
Value

. l demo |

demo I

&/ The ne;vh proc ) !
receives that setting '

Name Value

Runnmg App

An existing process
does not automatically
get later changes.

L!’.J ELLYPUNK | ellypunk.comj/training/what-is-an-environment-variable-a-name-for-a-setting | © 2026 Ellypunk / NeetOps
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B rmzzz SIMPLE

Settings Y ,,.to v \ '\
Power B8, | § Mo
Better

Apps

identifies
the setting.

A value
carries

the choice.

)
row

\( receives the pair |}
U\ when it starts.

Keep passwords out
of screenshots and
shared notes.

ELLYPUNK | ellypunk.com/training/what-is-an-environment-variable-a-name-for-a-setting | © 2026 Ellypunk / NeetOps
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A SMALI. WO KED EXAMPLE

A demo app needs
a practice mode.

. Give the new process
\\ APP_MODE with
value demo.

app shows
its derﬁg banner.

Value

| the same code; . tutorial
‘ choose a different value '
. for a new run. -

I,!,IJ ELLYPUNK | ellypunk.com/training/what-is-an-environment-variable-a-name-for-a-setting | © 2026 Ellypunk / NeetOps
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i W|PAGE5|

Start the app and
check its behaviour. |©

=i B 14 2pi =
'--_ ‘T,

Elly’s tip:
B\ Change the value,
B\  then start a

s 2 The same app code
"': can start with
5  different settmgs.J

.. ELLYPUNK | ellypunk com/training/what-is-an-environment-variable-a-name-for-a-setting | © 2026 Ellypunk / NeetOps
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OBJECTIVE:

Name a repeatable
task, give it input, Jz
get a result.

A function is a

Wl named set of steps

L, ) |

You can call

Create a

greeting

Give a task a name,
provide input,
and get a result.
That'’s a function!
P

" PRACTICE
BUILD

L!,!I ELLYPUNK | ellypunk.com/training/what-is-a-function-give-a-task-a-name | © 2026 Ellypunk / NeetOps
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A function has
three parts: a name,

input, and a result. /

ARTS

A clear name
says what the
task does.

Give tI‘ue tgsk m
a value to >
work with. / | 9reet mp| Alex W iéiggi
s B B e AL

The function
retums a value

L!V.J ELLYPUNK | ellypunk.com/training/what-is-a-function-give-a-task-a-name | © 2026 Ellypunk / NeetOps
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@ Choose a clear name
| ’s greet is clearer
0 than doThing.

@ Give only needed input

\ "% A name is enough
| @R for this greeting. | |

A

Return a useful result

/, Let the caller
decide what to

| PRACTICE
BUILD

L!,.J ELLYPUNK | ellypunk.com/training/what-is-a-function-give-a-task-a-name | © 2026 Ellypunk / NeetOps
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¥ ONW NAMES

ey

Let's write a simple '\
function that gives a
greeting to anyone.

.“

greeting for
each visitor.

ﬂware

i
Call the same 2

function with & “‘Q7

Re ([ greet("Alex") -
\  "Hello, Alex"

>>> greet("Alex")
'Hello, Alex'

L!’.J ELLYPUNK | ellypunk.com/training/what-is-a-function-give-a-task-a-name | © 2026 Ellypunk / NeetOps
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A function has a name,

input, and a result.
srms———m——

~

_;} Name the task
=& clearly.

a p "

Pass onl
-S needed gﬂput )

A\

"

’ gothe
3 rzfumed result.

MM ELLYPUNK | ellypunk.com/training/what-is-a-function-give-a-task-a-name | © 2026 Ellypunk / NeetOps
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