E L ILY [P WUINIK

Advanced

WEEKLY DIGEST / A301

28 September - 2 October 2026
r

A

-
¥ ‘\"‘.:

5 issues / 25 original pages ellypunk.com



ELLYPUNK / ADVANCED

This week

28 September - 2 October 2026

Select a title to turn to its pages, or open the original online.

MONDAY / 28 September 2026
Docker Memory Limits: Diagnose an OOM Kill

Open original online

TUESDAY / 29 September 2026
Docker Network Namespaces: Trace Container-to-Container Traffic

Open original online

WEDNESDAY / 30 September 2026
SQL Sort Spills: Diagnose a Query That Runs Out of Memory

Open original online

THURSDAY /1 October 2026
SQL Cardinality Estimates: Compare Predicted and Actual Rows

Open original online

FRIDAY / 2 October 2026
Docker Build Cache: Diagnose Unnecessary Layer Rebuilds

Open original online

Original artwork is reproduced in full, in publication order.
Copyright Ellypunk. Contains Al-generated artwork.

ellypunk.com

13

18

23


https://ellypunk.com/training/docker-memory-limits-diagnose-an-oom-kill
https://ellypunk.com/training/docker-network-namespaces-trace-container-to-container-traffic
https://ellypunk.com/training/sql-sort-spills-diagnose-a-query-that-runs-out-of-memory
https://ellypunk.com/training/sql-cardinality-estimates-compare-predicted-and-actual-rows
https://ellypunk.com/training/docker-build-cache-diagnose-unnecessary-layer-rebuilds

ELLYPUNK / ADVANCED

A301 - ADVANCED

2 1

First, check the
\\ container’s memory
. |'|m|t This is the most

CONFIGURED CAP

Memory limit:
512 MiB

iw

28 September 2026

oocxm ENGINE » 28 SEPTEMBER 2026 « PAGE 1/5

CONTAINER
LIMIT

An OOM kil haﬁrens when the workload

exceeds its available memory under pressure.

Example values are illustrative.

N\ /" Also check the host's
@\ overall memory pressure.
If the host is low on
) memory, the kernel is
B\ more i el'y to kill
containers.

'/ Then look at the Y|,
I\ current memorg usage. | §
L\ If it approaches or
I\ exceeds the limit,
it's a risk.

Host memory usage:

92% HENNED

An OOM kil usually means
the workload's peak usage
. exceeded the container’s
\ memory limit while the host

PR\ was under memory pressure.

ELLYPUNK - TRAINING

Issue 1/ original page 1 of 5

HOST

NER
WORKLOAD || CONTAI PRESSURE

PEAK LIMIT

. - High
600 MiB 512 MiB (92%)

L

T
Peak exceeds limit

Host under pressure  Container is killed

© 2026 Ellypunk / NeetOps
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£ ‘ commands to collect Get Docker OOM events
RN | ".‘ the evidence. /g :
"7 ?.

Issue 1/ original page 2 of 5

8 10:31:08 « DOCKER OOM EVENT N\ Sh""f.tSIGK'LL’
| fDockeremits"an oom event SN\ N0t fts cause. - /
I B e AL ) %vrrdtzzo% with
e P on e ne  chuliTy St - N | a Docker event
jl 10:31:08 - 00MKilled = true _ Yy and the container

- Container state shows state at the same
R OOMKilled = true at the :
- ~ same timestamp.

¢S 10:31:09 - EXIT CODE 137
e

\ Container exits with code 137
(one second later).

—
ADVANCED |= - DOCKER ENGINE « 28 SEPTEMBER 2026 « PAGE 2/5
- 1—-'1 s o

Pe N f \.. ‘

Don't rely on

one signal. g
: ultiple sources
Corroborate Tr mggl#ﬁ:,eﬂ?; re£ cause.

evidence from
multiple sources.

TIVE TIMELINE - Bt 137 done

"o THE COMMANDS }

Ny

Use these three

D

docker inspect -f '{{.State.0OMKilled}} {{.State.ExitCode}}' api ﬂfj

0 Check current resource usage

docker stats --no-stream api

{;-!,‘ Match the container and timestamp across all three check J

ELLYPUNK « TRAINING © 2026 Ellypunk / NeetOps
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DOCKER ENGINE « 28 SEPTEMBER 2026 « PAGE 3/5

'-/«J Z -
s " Docker gives you
?iﬁerent controls
or memory. They
work togeger, but
they mean different
things.
=

’

OEZE O

Hard RAM limit: 1 GB

The container cannot use more

than 1 GB of RAM. If it tries to

(go higher, it will be OOM killed

by the kernel) inside the container.

RAMLMIT | O

--memory-reservation=768m

Soft limit: applies during
memory contention; keep it
below --memory

This is a soft target of 768 MB.
The container can use more than
this when there is free memory,
but it may be reclaimed first if

the host Is under memory pressure.
Set it lower than --memory.

" MEMORY RESERVATION | <)

--memory-swap=2g + --memory=1g

2 GB total: 1 GB RAM +
up to 1 GB swap
With --memory=1g and
--memory-swap=2g, the container
can use 1 GB of RAM and up to
1 GB of swap (2 GB total).

Swap use depends on the host's
swap configuration.

" MEMORY + SWAP

2168} 268 total _
_ 268l

L |

Reservation is a soft target,

not a second hard cap.
P - RAM (hard limit) swap (if available) i
——  —

Swap use depends
*" on host configuration.

ELLYPUNK « TRAINING © 2026 Ellypunk / NeetOps

Issue 1/ original page 3 of 5
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9 Compare workload
peak with --memory.

-"- CONTAINER

— 0
Killed
' Memory ||m|t

" (--memory)

|

V. cgroup
limit
A/\/\"/\\ (e"f"”‘”

28 September 2026

(@700 DOCKER ENGINE « 28 SEPTEMBER 2026 + PAGE 4/5

o Check total host memo
and competing workloads.

9 Correlate the kernel event time.

Il & HosT (NoDE)

Total Memory (host) :

Used by
B

' Contaaer A_
(target)

Container B _:
Other services (HNNEEENDID

Competing
[~ workloads

MEMORY USAGE OVER TIME

Memory
usage

Container
OOMKilled

" —— Container (cgroup)
= Host (total)

Host memory
under pressure
at the same time
(possible cause)

Time —

ELLYPUNK -

Issue 1/ original page 4 of 5

—— I
docker stats is
a current snapshot; -
it can miss a short | ‘ :
peak before the kill.

TRAINING

g 19—

OBSERVE "’l

HOST
conl;:Tf:ER IR PATH

=,
WHY

Was the cap crossed,
orawas theaphost short
of memory?

© 2026 Ellypunk / NeetOps
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~

Container Events

Pinpoint the container and
incident time.

Correlate docker events with
.State.00MKilled and the exit code.

Compare --memory,
--memory-reservation and
--memory-swap.

Memory Usage

.

J
I W‘/\‘\/

(o d

Memory Limit

9
> Record the peak
and limit together;

a later snapshot
may miss the spike.

Memory (MiB)

— Usage Limit

Measure peak use under

[ ILLUSTRATIVE TRACE |

800
600
400
200

0

representative load and leave
host headroom.

Repeat a controlled load test
and check for a new OOM event.

LA
/
W
| N.,*N NAAAL o

J

10:00 10:05  10:10 10:15 10:20

it

A Do not disable OOM killing without a memory limit.

ELLYPUNK « TRAINING

Issue 1/ original page 5 of 5
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EACH CON

-

i

Each has its own
network namespace.

o&)\ IR PAGE 1 /5

29 September 2026

Follow a request from one
container to another on a
| user-defined bridge.  AGA
=1 !
o CONTAINERS 7

NETWORKING
OBSERVABILITY

SHARED BRIDG
W B/ 4 shared user-defined

/ -'* bridge and DNS connect
A . peers by name.

ELLYPUNK | ellypunk.com//training/docker-network-namespaces-trace-container-to-container-traffic | © 2026 Ellypunk / NeetOps
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g\ the path from
f\ web to db.

CONTAINERS
NETWORKS
NAMESPACES
PACKET FLOW
DNS

BRIDGE

bridge DNS returns web's network
| s address. / namespace.

User—def" ned ﬁ l s [ The acket leaves

"’ DNS 'r dbaddressl

4
4 aPP-net (bridge) -

R e

A virtual link carries
traffic across the | - {  db’s network
shared bridge. /- hamespace.

1
1 hamespace |
__namespace | 8

app-net
(bridge)

ELLYPUNK | ellypunk.com/training/docker-network-namespaces-trace-container-to-container-traffic | © 2026 Ellypunk / NeetOps
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-
.

-

NETWORKS
REAL CONNECTIONS

I

I

NAME WORKS, PORT FAILS

db resolves, but the service is
not reachable.

f m

Network
Namespace | | Namespace

I
|
|
I
|
| 1
| m I
| |
|
I |
I
1 |
\ ]

Check shared network Check the listening
membership. address and port.

CONTAINERS mm
-

3
A published host port | ==
is not required for peers |
on one user-defined |/

ELLYPUNK | ellypunk.com/training/docker-network-namespaces-trace-container-to-container-traffic | © 2026 Ellypunk / NeetOps
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reachable yet?
Its noton A

the same
network!

e —
y-
|
[
.
! 3
[

y = A

# CONTAINERS [
NETWORKING

i OBSERVABILITY l
PROBLEM

web can resolve its peers, but not db.

web is on app-net, i ¥ Let's inspect
bUttﬁb is m‘n:é ' -1 P\ the network to
\ S0 they can : 1 = see which containers
L\ reach each other. S8 - are attached.
net
ined bridge)

Docker LI « Linux / macOS / Windows

docker network inspect app-net

The Containers list shows web, not db.

VERIFY

docker network inspect app-net

Attach db to

the same network containers are on

\ app-net. Test the db 4

\ *service name and |
) listener from web.

app-net
{user-dgﬁned bridge)

Docker CLI - Lnux / mac0S / Windows

Docker CLI + Linux / mac0S ,J’Windows
docker network connect app-net db

docker network inspect app-net

ELLYPUNK | 2026 Ellypunk / NeetOps
Issue 2 / original page 4 of 5
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Network | i Network
Namelspace i 1, Namelspace

--- Both containers are attached to the same user-defined bridg
an can communicate by name.

Each container has a separate
network namespace.

Peers on one user-defined bridge
can resolve container names.

A published host port is not needed
for bridge peers.

D A Confirm web and db share app-net. } On Docker Desktop for macOS (]
and Windows, the bridge lives v

D Q Resolve db by name from web. inside a VM. Use Docker CLI

| inspection; do not expect
D Check the db service is listening ' docr:JkerO on the host. &
= on the expected address and port. B

If name lookup works
but tthghconnectior; ggeils P S
inspect the service listener | FTYT NI TaE—
bgfore changing network s s:;g:iri =

membership. /e
| OBSERVABILITY

[—!\!I ELLYPUNK | 2026 Ellypunk / NeetOps
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g b | 30 September 2026 | m
N "

> Diagnose a query that %

Find the spill warning in
the actual execution plan.

A Sort may write work
to tempdb when its
memory grant is
insufficient.

ELLYPUNK | ellypunk.com/training/sql-sort-spills-diagnose-a-query-that-runs-out-of-memory | © 2026 Ellypunk / NeetOps

Issue 3/ original page 1 of 5 13/27
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* N 3. Compare estimates and memory grant.

g | Y1111

r - .-I. I- \
.
W Ls
, ) | X
| 4 _!' i\
\ - II -
1
) ] [ |
4 RIRRRRIAERERRRRRORRERNAE g
\-k % " my
= N
-
Z
-

[ 2 7

\ | 7 e P s . 2

| A warning is evidence, not a dmgnosnsD

.;," & et T NG S R e ey Wi~ ’ \
_ -

-
i -
e

.

"""‘"'.'r}j I i -1 -
ELLYPUNK | ellypunk.com/training/sql-sort-spills-diagnose-a-query-that-runs-out-of-memory | © 2026 Ellypunk / NeetOps

Issue 3/ original page 2 of 5 14127



ELLYPUNK / ADVANCED 30 September 2026

A301 - ADVANCED | ™ =

[m:

E 1 Check row estimates
- input width, and
concurrent memory
pressure.

An index may supply the
8| needed order and avoid a Sort.
M Verify the new plan and write cost.

A spill warning alone |
does not identify the cause. (g

ELLYPUNK | ellypunk.com/training/sql-sort-spills-diagnose-a-query-that-runs-out-of-memory | © 2026 Ellypunk / NeetOps
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— ,\L
{s

_PI'OB’GM: an ORDER BY 3 _Action: check estﬁtes, ‘

query shows a Sort spill warning. then test an index that
— i R : matches the filter and ordjrf./j ¥ 8\

Check: compare actual plans, Improvement: keep the index

spill warning, elapsed time, 3 ! ) ——._ only if the full workload
< and writes. . S 3\ benefits.

b —

|| ELLYPUNK | ellypunk.com/training/sql-sort-spills-diagnose-a-query-that-runs-out-of-memory | © 2026 Ellypunk / NeetOps
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Review row estimates and

Do not add an index solely
because a Sort spilled; measure
reads, writes and elapsed time.

J

[| ELLYPUNK | ellypunk.comtraining/sql-sort-spills-diagnose-a-query-that-runs-out-of-memory | © 2026 Ellypunk / NeetOps
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01 October 2026 W]

An estimate is the optimizer's
predicted row count;
actual rows come from
execution.

Find the plan ?ferator where
the estimate diverges before
changing the query.

A SIMPLE EXECUTION PLAN OPERATOR

Hash Match  Actual rows:
‘ (Inner Join)

| Estimated rows: 100

STIMATE
DIVEERGES HERE.

i

100,000

3

1. CHECK ESTI

ATED VS ACTUAL ROWS

Compare the
estimated rows and
the actual rows on

each operator.

Look for the operator

where the numbers
diverge significantly
before changing
. the query.

2. UNDERSTAND THE NUMBERS

Estimated rows
The optimizer's predicted row count
for the operator.

The number of rows that really
flowed through the operator
during execution.

ELLYPUNK | ellypunk.com/training/sq|-cardinality-estimates-compare-predicted-and-actual-rows | © 2026 Ellypunk / NeetOps

ssue 4 / original page 1 of 5
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(1)

{

= S

),
4\

ESTIMATED EXECUTION PLAN

Let's read the
execution plan
to see how the
| estimate compares
I\ to what actually

1 October 2026

B 01 October 2026 WZX W]

——

happened. = ) e .

Estimated plan:

Shows the optimizer's predicted
number of rows. No execution counts. |

9 Actual execution plan:

Contains runtime actual rows from
when the query ran.

=
3
y
W
-

Index Scan
Estimated Rows: 1,000

(Inner Join)

Hash Match
Estimated Rows: 100
F

At the same operator:

Compare the Estimated Number of Rows
with the Actual Number of Rows.

@ ACTUAL EXECUTION PLAN |

Index Scan
Actual Rows: 1,200

T

Hash Match
@ (Inner Join)

Actual Rows: 100‘000 :

Es

Index Scan
Actual Rows: 9,800

Actual Rows: 95,000

. -
N
Index Scan
Estimated Rows: 10,000

VN

, At the same operator,
P\ the estimated rows are
_ ‘ \ 100, but the actual rows
/ \ are 100,000. That's a
| big difference, and it
x‘\ can lead to a suboptimal
h% plan choice. Y,

Run a representative query
and inspect its actual plan;

workload and parameters matter.
Different data and parameters
can lead to very different results.

r w )
L‘ ’a

' !

ot 1

ELLYPUNK | cellypurk com/training/sql-cardinality-estimates-compare-predicted-and-actual-rows | © 2026 Ellypunk / NeetOps
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Data Distribution

Before
Now

| /A mismatch is evidence
)| to investigate, not proof

_ of stale statistics.
.

THREE PLACES TO INVESTIGATE

|
| | |
711 .. nBEERENI

Column values

1 [

r r
PREDICATE CORRELATION/SKEW
Has the data distribution Does a function or implicit Are values uneven
changed since the last conversion hide useful or dependent?
update? column information?
t 0ld stat Filte 1
Currsent Za‘l;a v Esltim:ted rows: 1,000 " .':E:..
£ Actual rows: 100,000 é at o vh
% : T l é o..-'.-:'.: o
I e Table Scan T =0 .
Estimated rows: 1,000 0% R >
Column values Actual rows: 100,000 CustomerID
If the distribution, density, Functions or implicit data type Values can be skewed or
or number of distinct values conversions can prevent the correlated with other columns.
has changed, the old statistics optimizer from using column The optimizer may assume
may no longer be accurate. statistics effectively. independence and misestimate
the number of rows.
&Ll ACTUAL vs ESTIMATED

the optimizer used
before deciding on

| }

Table Scan
E Estimated rows: 1,000
Actual rows: 100,000

Large difference
means investiga
the causes.

ELLYPUNK | ellypunk.com/training/sq|-cardinality-estimates-compare-predicted-and-actual-rows | © 2026 Ellypunk / NeetOps
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The estimate
is way off.

Let’s diagnose
why,l iX itd
roperly, an

Pcoﬁﬁrm the

result.

INWA

PROBLEM: The operator estimated CHECK: Recently loaded data

100 rows; actual plan returned 100,000. is missing from the histogram range.

L | Histogram (conceptual) - before

Estimated rows: 100 | Newdata
s P B I not in histogram

Hash Match Actual rows: 100,000 Fing " ange”
(Inner Join) ; —— ' ¢—>

Key values

The estimate is Histogram (conceptual) - after (updated)

1,000x lower than

what actually !f::}ru%ae?
happened. Something Rows in histogram
is missing from the range

optimizer’s view

of the data.

Key values

VERIFY : Rerun a representative query;

ACTION: Review the relevant

statistics and update them only if justified. compare the same operator and elapsed work.

Before After
Check when the stats '\ -
were last L;ﬁdated and E Estimated rows | 100 | 98,000
whether they reflect Hash Match | | Actual rows 100,000 | 100,000
the recently loaded data. (Inner Join Elansed i
Update statistics if =y { wr e M

g th t of date
ansyh?’;ea?propri:te The estimate is now
for your workload. in line with reality,

and the plan is more
appropriate. Always
test under a normal

workload to confirm

o Review the relevant statistics (e.g. row count, last updated time). T s Y \ the overall impact.
o Update only if justified by the data characteristics. % { o \ =
® Do not rely on automatic blanket updates. | f A changed estimate can change the plan;
test under normal workload. )

|| ELLYPUNK | ellypunk.com/training/sql-cardinality-estimates-compare-predicted-and-actual-rows | © 2026 Ellypunk / NeetOps
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Letsgo \ 4
throufq a v
practical
_ checklist!

1 October 2026

These checks help you
systematically investigate why
estimated and actual rows diverge.

s,
.
L]

CAPTURE A REPRESENTATIVE
s ACTUAL EXECUTION PLAN.

AT ONE OPERATOR, COMPARE
ESTIMA

Capture a
+| representative
actual execution

% A
Actual rows: ;
_ 4

At one
operator,

compare
estimated
with actual

Estimated rows:

100

INVESTIGATE DATA DISTRIBUTION,
PREDICATE SHAPE AND STATISTICS USED.

Investigate
data distribution,
predicate shape

AFTER A JUSTIFIED CHANGE,
RERUN AND COMPARE PLAN PLUS
ELAPSED WORK.

A
V.l »

: B\ After a justified

change, rerun
and compare
plan plus

) elapsed work. |

points to a question;
it does not name

1 7 /A the cause.

‘9- FINAL TIP

Record the operator and
both row counts before
changing statistics.

e

.. ELLYPUNK | ellypunk.com/training/sql-cardinality-estimates-compare-predicted-and-actual-rows | © 2026 Ellypunk / NeetOps
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Trace the first cache miss,
+| then move stable steps earlier.

N\ -
T T ¥ e

~ CONTAINERS
8l oeveorerexperince [
( > | scaussLe systevs [

ceanuitds [l

. T

1. DOCKERFILE LAYER ORDER | 2. A SOURCE CODE CHANGE

3 \/ A Dockerfile is built @ BASE /—’3 When you change
’ \\ in ordered layers. || WP rom etz N application source code,
% \ Each layer is cached g \ only the layers that depend

\ based on its content. P on those files are
\ DEPENDENCIES y L\

RUN install packages

v

SOURCE
COPY . .

10 raa

2 \ 11 - return "Hello"

* . 12+ return "Hello, world!"
BUILD J . - "

RUN build application

3. WHICH LAYERS REBUILD? 4. RESULT:

A /' A change in the source / N The first cache miss
N\ [ invalidates the SOURCE / is the SOURCE layer.
layer and all following " _ l\  So we rebuild SOURCE
\ layers, but earlier layers - iy N\ and everything after it,
| remain cached. , RN Ml )\  while BASE and
' k) DEPENDENCIES are

/M [!‘_i_B‘LS:_J (cached) AN /. / ) reused from‘c.ache. .
| [ ¢ oemoics | (cached) N\ KEY TAKEAWAY
\ .

Trace the first cache miss,
SOURCE (rebuild) then move stable steps
1 . earlier to keep rebuilds small.

r BUILD (rebuild) Ll | 7

ELLYPUNK | ellypunk.com/training/docker-build-cache-diagnose-unnecessary-layer-rebuilds | © 2026 Ellypunk / NeetOps
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When the first
COPY input

changes, Docker
marks that layer
as invalid, and

(B NeetOps | 2 October 2026

2 October 2026

PAGE 2/ 5

A layer’s cache key depends on its inputs.
Change the inputs to COPY, and this layer
misses the cache. All subsequent instructions

everything after it
must be rebuilt.

On the first build,
N each instruction
P\ creates a layer that
B\ is cached based on
\ _its inputs.

[ .' FROM ubuntu 2204 ]

DEPENDENCIES
RUN install packages

¥
COPY SOURCE
CDPY

(cached)

BUlI.D
RUN build application

(cached)

Because the COPY
layer is different, its

A\ digest changes. All
\ following instructions
i\ depend on it, so they
\/| are executed again. i

Earlier layers that
do not depend on
the changed files
remain cached.

BASE ] (cached)
¥

DEPENDENCIES] (cached)
\ 2
COPY SOURCE
+*
B | (rebuild)

(miss)

1 B e | (rebuild)

You change
a file that is part
of the COPY input, J;
so this layer can no (]
longer be reused.

I

1 DEPENDENCIES
RUN install packages (Cad'ﬂd)

v

COPY SOURCE
COPY ...

(miss)

Docker compares the
file content and relevant
metadata (path, size,
permissions, etc.) for
COPY. A change in the
file’s modification time
alone does not invalidate
the cache.

Invalidates

(e.g. different bytes, COPY cache

perm issions, or path

Only mtime changed

(timestamp updated,
(same content and metadata)

invalidate

run again because their parent layer changed. |

Does not

ELLYPUNK | ellypunk.com/training/docker-build-cache-diagnose-unnecessary-layer-rebuilds | © 2026 Ellypunk / NeetOps
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Copying the whole source early causes the
dependency step to rebuild when you edit
any source file.

Any change in source
files invalidates this layer
and all following layers.

Copy whole
source

"' Y This layer will rebuild
Install

_ after a source edit,
dependencies |  even if dependencies

didn’t change.
Buld |

application

OB

2

Build also rebuilds.

Docker reuses a layer only when

AFTER - STABLE INPUTS FIRST

2 October 2026

LU PAGE 3 /5

: t
put the inputs tha
change frequently |
a5 late as possive: 1

the instruction and its inputs
are unchanged. So the order
of instructions matters.

9/,

Copy only the dependency manifest first,
so the dependency layer can be cached
across source changes.

Copy dependency
manifest

(e.g. package files) |
¥

Install
dependencies

3

Copy source
code

¥

Build
application

This layer changes only
when the dependency
manifest changes.

Stays cached when
you only change
source files.

Source changes
happen here, after
dependencies are ready.

Only rebuilds when
source changes
(or earlier layers change).

)

By ordering the Dockerfile
from stable inputs to
frequent changes, you let
Docker reuse more layers
and keep rebuilds fast.

| o IMPORTANT CAVEAT

Changing the dependency manifest
will still rebuild the dependency layer,
and all following layers.

That's expected — the dependencies
really did change, so they need to

} be reinstalled.
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" Editing a
small source file
shouldn’t reinstall
| all dependencnes’

OBSERVE: THE INITIAL ORDER

The current Dockerfile copies the whole source
early, so a source change invalidates multiple layers.

When app.py BEFORE (CURRENT ORDER)

A\ changes, the COPY
. layer changes,
\which invalidates

invaildated
by source
change

CoPY ..

(app source)

¥

RUN install

(dependencies)

invalidated
by source
change

invalidated
by source

change

RUN build
(application)

CHECK: SOURCE-ONLY EDIT

Edit app.py and rebuild. See which layers run.

REBUILD RESULT
{aﬁer edltmg app.py)

[ e copy dependencﬂ HIT
3 manifest (reused)

With this order,
R\ a source-only change
f\ should reuse the

HIT
(reused)

Miss
(rebuild)

MISS
(rebuild)

2 October 2026

Editing app.py unexpectedly
reruns dependency install.

ACTION: REORDER THE LAYERS

Copy only the dependency manifest first,
then install, then copy the rest of the source.

" AFTER (BETTER ORDER) |

(E copy dependency

N [ Separate what
j\\\ changes often

B\ from what

manifest
(e.g., requirements file)

RUN install

(dependencies)
L 2

COPY app source
(rest of the code)

¥

RUN build 1
(application)

IMPROVEMENT: FEWER REBUILDS

Reordering keeps dependency installs cached
when only source files change.

V"

Fewer repeated
dependency
installs.

KEY TAKEAWAY |

" Copy dependency
L. manifests first, then install.
L Keep frequentl changing
source files in later layers
to minimize rebuilds.

Now a source
change only
rebuilds what
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A301 - ADVANCED B[ BB () NeetOps | 200 (T

P D T

' o p Find the first cache miss.
9 Q. Ask which input changed.

0 ’ Move stable dependency steps
g before frequent source changes.

=—
——

Follow the :
checks in order ﬁo:rli??ed dependency manifest

\ to find the real

y rebuilds the dependency layer.

RECAP: WHAT HAPPENS

NP BASE HIT - .
: ¥ ’ Earlier layers
( ] are reused.
£ DEPENDENCES | HIT Thadhallei
- 3 source invalidates
this layer, so
everything after it

runs again. )

build logs after
N\ a source-only edit
N to prove the install
. layer was reused.

Compare
build logs after
a source-only
edit. 4
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