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Trace a wait cycle, recover safely,
and reduce repeat failures.

iy
(/) Good |

Data

POSTGRESQL 17

Tomorrows

_—

RELIABLE SYSTEMS

AND A CYCLE

A lock protects a row
while a transaction
changes it.

A waits
for a row locked

e @ POSTGRESQL 17 | 21 Septenber 2026 [(TCRWE

a N DATABASES (/]|
Brighter i = —
OPERATIONS =l

|
N Waiting is normal.
" A cycle cannot finish
N by itself.

1 0 Find the cycle

; h Abort one
Transaction ‘ transaction
A B y Retry the
O transaction
\_/ Reduce

- B waits for A repeat failures

v - DEADLOCK CYCLE \  STABLE DATA.
X CANNOT FINISH BY ITSELF, REAL PROGRESS.

\( the cycle. Abort one
. transaction and retry
\ it so the work can

complete.

'd , W
A waits for B \}

IH_‘\I W Tae—— Q?_-»
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A301 ADVANCED

\ Lets trace
)\ a two-session
\  row-lock

deadlock.

PEOPLE
BETTER
SYSTEMS

" OBSERVABILITY |
HIGHER UPTIME |

Session B
locks row 2.

locks row 1.

Session A
Row 1 a

accounts
id balance
100

.
Row 1 ﬁ

[ Row 2

Sssion B;
Row 1

\ Session A
P\ waits for row 2

held by B. /

Session B
waits for row 1 /]
held by A '

balance

100

200
g ULP"R

" A WAITS FOR B «=> B WAITS FORA -1

%, That closed loop is the deadlo@ tﬁﬁp ) nggggs

ELLYPUNK | ellypunk‘comftrammgfsqf-deadlocks-ﬁnd-the-cyc!e-retry—the-transactmn | © 2026 El ypunk / NeetOps
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A301 - ADVANCED _ POSTGRESQL17 21 September 2026 (PAGE3

13
( LT
¥
B

-

Real

’ « Systems
" -
7 S:c?ersfﬂ"d'”g

7 B

] Ve
Same symptom — both are waiting. Sﬁz‘:-;tand
4 But they're different. Let’s look Solve 4
\ at the difference. puild Bette
v

ORDINARY WAIT || DEADLOCK BB

One transaction waits. Each transaction waits for the other.
The holder can still commit or roll back. No participant can progress.
s . 3 ' y ) s = ) Row lock ’
Transaction A Transaction B Transaction A | on accounts(id=1) Transaction B 1
(waiting) (lock holder) (waiting) (waiting)
UPDATE accounts UPDATE accounts UPDATE accounts / \ UPDATE users
WHERE id = 1; ...deecp WHERE id = 1; WHERE id = 1; WHERE id = 42;
waiting for lock Rowe lock waiting for lock waiting for lock
heid by B Row lock

on users(id=42)

p
PostgreSQL detects the cycle and abort
Transaction A waits. Transaction B can | 0,3: ?Iangcﬁu,,_ A A

still commit (releasing the lock) or roll back
(releasing the lock). Progress is possible. SQLSTATE 40PO1 - deadlock_detected
| Do not assume which transaction becomes the victim.

e >y g —
e ' al’ ‘ ] ll I I r |
t
Catch SQLSTATE 40PO1 Eézf”e;ach i '
Handle dea'dfocks (deadlock_detected). ety
in your application o i
by retrying the 9 Rollback the failed transaction Bgzsmeﬂf

transaction.

Retry the transaction
o (with backoff). ’
>
- ! Keep transactions short i W o

COHSIS E
and access rows in a 1

JRRENCY
to reduce deadlocks. CONCU

-
B T TRANSACTIONS
--:} I l._r-L-— BETTER SYSTEMS | |
i R A = = |

ELLYPUNK | ellypunk.com/training/sql-deadlocks-find-the-cycle-retry-the-transaction | © 2026 Ellypunk / NeetOps
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PROBLEM: The transfer receives
SQLSTATE 40PO1.

[ Transaction A Transaction B ™

I\ Two transactions
[ try to transfer in

AR Lock row 1 Lock row 2 retry limit,
| opposite directions | (yranfer12) | | (transfer2-»1) J\ backoff,
2 and lock the same and jitter RETRY
§, rows in a different (imited attempts)
Wait for B/F D Mldq Wait for BACKOFF

row 2 row 1

a 7 a

4 The transfer receives SQLSTATE 40P01.
e |

A301 - ADVANCED . POSTGRESQL 17
Dﬁadlocks I
appen.
A safe recovery
keeps your data )
correct and l‘ . )
eelael O o dcadlock to a safe, reliable result
; s ) Resi“eﬂt
Y 4 4 0B5> Ezvjﬁﬁ 5yst8$5
" i |5 |
- TOGETHER O \

- RNy
| DATABASES |
| OPERATIONS |

BETTER SYSTEMS |

ACTION: Roll back and retry

the complete transaction.

ROLL BACK |

(whole transaction)

Use a small

(increasing delay)

JITTER
(randomized delay)

&

CHECK: verify exactly one

committed transfer.

N After a successful ( Final account balances ] A consistent \ Always lock in this order:
P\ retry, confirm the (after recovery) locking order | —
‘ \ final state shows . = W\ prevents this | < S )
70 W\ exactly one Account 1 e 0\ deadlock. - —b g
) committed [d=1) g W —
A transfer. ————— — Account 1 Account 2
Account 2 = (id = 1) (id=2)

Exactly one
committed transfer,
No duplicates. _J

If the retry also fails, report the error and keep data correct.

IMPROVEMENT: Lock account

rows in the same order: 1, then 2.

[ Lock order: 1, then 2. ]

©

Guardrail: exteral side
effects must be outside
the replay—or idempotert.

|| ELLYPUNK | ellypunk.com/training/sql-deadlocks-find-the-cycle-retry-the-transaction | © 2026 Ellypunk / NeetOps
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KS

FIND THE CYCLE,

| RETRY THE rmsncnon
‘_---.------l-l-I-llI-l-l-l-lIl---—
TX A A‘\] TX B

EADLOCK
CYCLE WaltsYFor
(i n'ocked by B) ked

(locked by A

y( - SAME PRINC!PLES MORE REUAELE 5Y§T£M$ -

Follow this
checklist in : :
productlon Mt Wl | Find the wait cycle

Handle SQLSTATE 40P01

Retry the whole transaction
Bound attempts; backoff + jitter

Keep transactions short

Lock shared rows consistently

A retry is part of Force the cycle and prove
the Q;SIQH—HOf oriecoverc; does no};

permission to repeat duphcate work.
unsafe side effects. .

OBﬁERVE
IMPROVE

|| ELLYPUNK | ellypunk.com/training/sql-deadlocks-find-the-cycle-retry-the-transaction | © 2026 Ellypunk / NeetOps
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1/5
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S

-A‘_.“
|

1.‘5 '
r ' 4

\
-

._ U‘,’}._

| Follow a unique, unchanging
"\ %| key rather than a row number.

ol | CLEAN Loaic
ea \|

ldezs L_sEAEsELE SYSTEMS
B Daé?a ' HAPPIER DEVELOPERS |

s|[(3) cursor conmmues
. ..' 'f (]
V., )

Y Ve et frst QL Arer row it ' Earfier inserts

page in ID order Wl o 1 SN do not shift
using a stable key. A4 47 Vi

OFFSET 2 " New rows after the
repeats 20. cursor may appear.

ELLYPUNK | ellypunk.com/training/cursor-pagination-keep-results-stable-while-data-changes | © 2026 Ellypunk / NeetOps
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22 September

YR g  PAGE 2 / 5

IDEA:

First page returns
IDs 10 and 20.
Store 20 as the cursor.

Next page asks for
| IDs after 20.
Good NI "CLEAN LOGIC .

I
i

Q LMl SCALABLE SYSTEMS [
Data HAPPIER DEVELOPERS [

We sort by a unique,
unchanging key (ID
in ascending order).

Store the Iast key
from page 1.

We saved 20

as the cursor.

The next page requests
IDs with a key greater
than the cursor (20).

The result starts
at 30, even if 15
was inserted.

New rows before 20
do not affect the
next page.

Next page results
ID

o __j

ELLYPUNK | ellypunk.com/training/cursor-pagination-keep-results-stable-while-data-changes | © 2026 Ellypunk / NeetOps
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"‘ timestamp, add ID | 2026-03-22 10:00

ADVANCED

? | 22 September VY PAGE 3 /5

A reliable cursor needs
clear, consistent rules
so results stay stable
even while data changes.

22 September 2026

_ CLEAN LoGIC
CALABLE SYSTEMS
8 HAPPIER DEVELOpERS l

If multiple items

N have the same Em_tef At D)
101

to make the cursor | »0¢ 06 22 10.00 102 |

unique and stable.
/ | 2026-09-22 10:01

F

Index the ordered ke
B\ (e.g. Created At, ID
1"- 5o the database can
% find the next page
efficiently.

b=

An index on the
ordered key helps
keep pagination |
l fast and scalable. |

-
|

o Validate format |

o Check expected fields
o Reject invalid tokens|

be tampered with.
| Treat them as

| Do not assume they
are correct or safe.

rder by Created At, then I .
so the order is always unique. |

IE

Use the same

filters and sort order |

.3 for every page
request.

"f

( Always keep:

@ Same filter conditions
Same sort order
(e.g. Created At, ID)
Same sort direction
(eg. ascending)

" Changing filters or sort order Il
can lead to missing or duplicate |
| resu Its.

_.‘

A cursor reflects the
current state of the data.
New rows may appear
after your last page.

A cursor is a position,
not a fixed snapshot.

Choose a snapshot
when the user needs
one unchanging
result set.

rUse a snapshot

|

result set.

when you need a
consistent,
unchangmg

ELLYPUNK | ellypunk.com/training/cursor-pagination-keep-results-stable-while-data-changes | © 2026 Ellypunk / NeetOps
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IDs 10 and 20. /.

Here’s a worked

| example showing
Nl how cursor glagination

stays sta

e even

when new rows

are inserted.

| pagein ID order
Bl using a stable key.
Page 1 returns

_ fl
| OFFSET 2 now, |[

| it would return

ID 20 again.

OFFSET 2 result

20
30

OFFSET 2
would repeat 20.

This can lead to duplicates
and unstable results. |
m = =

CHECK:
| Page 2 starts at ID 30;
ho repeat from this eariler insertion.

22 September 2026

"’E’—" K
nssun's smus

Page 1 returns IDs 10 and 20

Then ID 15 arrives.

OFFSET 2 would repeat 20.

Then a new row
inserted with
ID 15.

;‘\ is in

o CLEAN LOGIC
| SCALABLE SYSTEMS
1 HAPPIER DEVELOPEE

[ ID (sorted order)
10
15
20
30

The data now has
IDs 10, 15, 20, 30

——

Instead, we continue

after the last key 20

using a unique, immutable
order key. Page 2 starts
at ID 30 — no repeat
from this earlier insertion.

ID (after key 20)
30

Continue after key 20.

Later inserts may
still appear
__immutable order key. _J

ELLYPUNK | ellypunk.com/training/cursor-pagination-keep-results-stable-while-data-changes | © 2026 Ellypunk / NeetOps
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T

»® "

AT

e
- .‘.

e

Choose a unique,
unchanging order.

1

\\ Remember the
last returned key.

«O¢

22 September 2026

You now know
how cursor Fagination .
keeps results stable
while data changes.

Here's a quick recap
to remember the
key points!

Seek after that key .‘

on the next page.

=70

Decide whether a fixed
snapshot is needed.

ssue 2/ ori

ELLYPUNK | ellypunk.com/training/cursor-pagination-keep-results-stable-while-data-changes | © 2026 Ellypunk / NeetOps
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Distinguish a running process
from a service ready to answer.

(/ ) EI;JTA'NERS

SCALABLE SYSTEMS -

- B | ' =  REAL PROGRESS
RUN"’NG IS NOT READY. 4

The container is X . *\ Now the same

running, but the - container is healthy
application is still - and the application
loading, so requests [5 /% W |\ answers requests! /i

58 ® RUNNING N 74 .: . HEALTHY ‘
a Process started : App e

[l B Application

&

Hello!
Service is ready!

ELLYPUNK | ellypunk.com/training/docker-health-checks-separate-startup-from-readiness | © 2026 Ellypunk / NeetOps
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A301 - ADVANCE% J (1)_ NEETOPS | 23 September 2026 [ENTHHE

Understand what the three
Docker health states mean.

h :
———— e a R
(2) HEALTHY
Starting: checks have not yet || I | Healthy: the latest probe
P TN proved health. . succeeds.

| Latest probe

uoh consecutive
succeede Enoug

probes fail.
Health check < W Health check \ R 5 Health check
Probel ... 0 Probe1 v ' 0 Probel v

Probe2 ... ' | & Probe2 v > @ Probe2 X
Probe3 ... o Probe 3 v \ . Probe3 XK

" Running and healthy
answer different
44 questions.

Enough consecutive
probes fail.

|[ ELLYPUNK | ellypunk.comj/training/docker-health-checks-separate-startup-from-readiness | © 2026 Ellypunk / NeetOps
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'

e ° / sy

1. TEST USEFUL APPLICATION BEHAVIOR,
L‘,gOT_ ONLY A LIVE PROCESS.

\ /" A process can be .
Pl (  running, but the
s/ | service might still
be broken.

Probe tool

(inside container) " —

&5

Starting up
(grace period)

Becoming ready

Service becomes healthy
after dependencies
are ready.

Probe failures
are expected
during startup.

@ Check application endpoint [E=S Yl;.)l.ll'
O Verify critical dependency App[ication
o Return success or failure

3. GIVE SLOW STARTUP A GRACE PERIOD; COUNT LATER FAILURES. *’Q .

23 September 2026

i 1 - (%‘? NEETOPS | 23September 2026  [ENGEE

Design an effective health
probe for your application.

@ Service running

@ Database connected

® Responding to requests

Use tools that are
already in the image. |
Keep the probe simple,
focused and reliable.

A health check |
reports state;
\ routing and restart
\ policies belong to
your platform.

After startup, count
probe failures to detect
real problems.

ELLYPUNK | ellypunk.com/training/docker-health-checks-separate-startup-from-readiness | © 2026 Ellypunk / NeetOps
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/A good probe Yy
tests the service &
your users need.

_ - = N

CONTAINERS
0BSERVABILITY |l
RELIABLE APPS | [l smm

23 September 2026

Allow startup grace; health
checks still run, but early
failures do not count.

__ SCALABLE SYSTEMS -
REALPROGRESS | [

el =

PROBLEM: The process starts

before its service is ready.
e ’F—-q | TN
N/ The container \ d
\ is running, but -
' ® RUNNING

Process started

@ Application

4 ",

- -
'J’]\

Loading...

The app Iicaﬂ()n ,.._.----— _— ‘ y

A\ is now responding -
R =8, ® HEALTHY

succeeds!

&

Hello!
Service is ready!

App ready |

Status turns healthy after
a successful probe.

ACTION: Probe an application
response; allow startup grace.
j = = 1

—

\/ Check the
\\ service's response .
L\ and allow extra ® RUNNING £
| time for startup. # Process started

@ Application

~|.¢’
-

"'\

Loading...

Within the startup grace period.

IMPROVE: lert on later

unhealthy results and inspect probe logs.

N If the service \s R I L |
\\ later becomes )
| UNHEALTHY
unhealthy, get o el

| an alert and _

sl | inspect the [P ot
K probe logs.

@& Application
9 Service unhealthy

(@ Probe Logs

n, @ Probe attempt failed
E @ Service not responding
® Timeout

@ Investigate further

ELLYPUNK | ellypunk.com/training/docker-health-checks-separate-startup-from-readiness | © 2026 Ellypunk / NeetOps
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L
3 B

o a Test application behavior.

Give startup grace without
9 g hiding later failures.
Observe health status
: (o llll and probe output. J H

HA
®¢ Include the probe tool in 1
(o aaR ih image. . e

—- — - - _ r , Ly"' '.‘ ¥ b
oservagiLITY |l B \ 3 ks

VASTY 7 : D _
RELIABLE APPS 3 - - ( ) CONTAINERS =

- V] = — SCALABLE sYsTEMS | Il
Egl ;r — REAL PROGRESS | |

- FROM PROCESS TO PROBE TO RES

Ty r 3
HEALTHY

Health Probe

- App is read
(V) Check application i ol )
D RUNNING behavior %

Process started wnm=d| @ Allow startup grace UNHEALTHY

Still running,
Q Evaluate response but not ready

e cniases Sfuniog The platform periodically Use the result to decide

g t?,f;t?f ,zh,'ﬁgm 3 probes the application. what happens next.

" A running container
can be unhealthy;
decide what your

platform does next.

ELLYPUNK | ellypunk.com/training/docker-health-checks-separate-startup-from-readiness | © 2026 Ellypunk / NeetOps
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p— @ | 24 September 2026 MY 31

OBJECTIVE:
Compare visibility and
concurrency in SQL Server. |

24 September 2026

» 1
; r AN T DATABASES
- n pEeIle;e" D 1 conclRRmy i
= deas ¥ S IEEEERRER
N\ 4 VI ricieR TovorRow
—_— —— = — - :

i

Issue 4 / original page 1 of 5

1. TWO TRANSACTIONS 4

__Transaction A Transaction B

Both sessions |
read the same | /4

) Both sessions
read the same

Shared Row
m Balance |
100 |§

B ”
CHANGES DATA ' OTHER SEE?

3. WHAT CAN THE

What may the
other session

A\ | One session
A\ changes data.

[solation
changes
the answer.

ELLYPUNK | ellypunk.com/training/sql-isolation-levels-what-each-transaction-can-see | © 2026 Ellypunk / NeetOps
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"A301 - ADVANCED DA () | 2¢serenter 2026 G

L AP o

*-“g

L™
.‘

A

1. READ COMMIT TED 2 REPEATABLE READ
Keeps shared locks on read rows to prevent

Each statement sees the latest committed data.

other transactions from changmg them.

Session A
(REPEATABLE READ) ]

Session A ] ' ’
_ (READ COMMITTED)

ID Nam: Baﬁe
1 | Alice 100

) Shared Lock \J

\ KW by Session A A

Session B

B N
(READ COMMITTED) " '

)

Update row
B to 200
I and commit.

Try to update ) /4 . h .
same row ... >
WAITS.

D _Name Ba!aEe]
‘ol 1 | Alice | 100 |

Shared Lock
by Session A

Session A 5 B
(REPEATABLE READ) j h

Reads the ——
same 100 again.
3 Then commrts

I[J Name Balanoe
1 | Alice I.(H.l_1

n Shared Lock
by Session A

\\ | Later statement
7Y - A\ | can read 200.

Name Balance

A new matching row 3
may still appear under READ gﬂ:ﬂﬂw :t:ybase .
REPEATABLE READ. row ve ton s anabled.
¥ . ,:
A gy

ELLYPUNK | eflypunk com/tralnmg/sql isolation-levels-what-each-transaction-can-see | © 2026 Ellypunk / NeetOps
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L (o", | 24 September 2026 PAGE 3
1 : //)] -

SNAPSHOT reads the transaction-start version.
It must be enabled; write conflicts may occur.

=

Transaction A
(at start)

My shapshot
‘\ contains:

{ Transaction B
(inserts a new row)

Transaction A }

_____ (till the same view)

Insert Carol | still see
_ ’ and commit. A only my
Vol ST < . \_snapshot:

] COMMIT |5
) Snapshot view
(Transaction A)

Name Balance |

N ﬁg:;
SERIALIZABLE

l Transaction A ] [ Transaction B
(selects a range) (attempts a matching insert)

| This insert matches
the protected range,

Snapshot view
(Transaction A)

A ID | Name | Balance
Aiie |
Bob
—

SERIALIZABLE prevents matching inserts with key-range locks.
More blocking may follow.

Once | commit,
Transaction B

| Insert

< ( Range Iocké
; released B Carol
i . |(mxal|md]i

rade " Cleare”

IsOIatlon leve concurrenCY: eeds EL:' :gﬁter
d busin " qomor™

so it must wait.

Insert
> Carol
® (WAITING)

e M e ==

I el o o e e

Choose the
anomaly you
must prevent.

ELLYPUNK | ellypunk.com/training/sql-isolation-levels-what-each-transaction-can-see | © 2026 Ellypunk / NeetOps
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A301 ADVANCED - 0V |24 seqtenber2026 IR,

Isﬂ'l"‘tion

| ISOLATION LEVELS " same
= CONCURRENCY DE”;e ]
B RELIABLE SYSTEMS “ ldeas. b 7%
. A BRIGHTER TOMORROW & VAN . L ) LB\

1. PROBLEM /RZZ: REPEATABLE READ a new
matching row can appear on a later search.
T tion A Transaction A
[ (RE?EI;?:ELE READ) ] [ Transaction B (later search)

Amount |} and commit.

Orders
(customer_id = 4

Customer |

Orders Il insert a new 8 / \ Now j sezla
| (customer_id = 421_] matching order N8 3 orders!

2)

42

Amount
100

| 50
75

2. 2 ACT’ON For this count-and-insert rule, 3. CHECK B s matching insert waits

|

use SERIALIZABLE. until A commits.
i : Transaction A
[ ik J Transaction8_ | [ .

(still open)

\ I'll insert a

New attempt. 8 matching order... |/

AN 11l read the matching
orders using
o SERIALIZABLE.

R | I still see
V2 orders.

I still see :
2 orders. ||}
Orders /

(customer_id = 42) )
ID | Customer | Amount
1| 42 100

1

| Order3 |
(pendlng}

WAITING

(for A to commit)

While A is open,

.. o e ——
; r Orders
150 ‘d:i (customer_id = 42) |

M| 1D | Customer Amount
Ay g 100y

Transaction B
__(can proceed)

\._ Great!

Now my insert
9 can complete.

'm done.
| Committing now. 7.

ELLYPUNK | ellypunk.com/training/sql-isolation-levels-what-each-transaction-can-see | © 2026 Ellypunk / NeetOps
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READ COMMITTED REPEATABLE READ /*

committed data; 0 " A || [ protects rows ety
later reads may ool || | read; phantoms | A7 SR
bl| | remain possible. |({{ \

change.
SB[ seriALIZABLE /7

protects searched / )
ranges; expect (L™ (™)
more blocking.
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Match one busy query to a narrow
index, then check the plan
and write cost.

Indexes
Queries
Better Systems ||

This query finds orders N A narrow index on
for a specific customer \ Customerld and OrderDate

in a recent date range. B\ | helps the database quickly
locate the matching rows.

Only the matching
rows are read.

T
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. ' .
and write down the cost. v / v
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Equality filter
first column
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