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LleneBaa ayomnTopmd

OHTy3macTbl nporpammmpoBaHunst Ha NextlS, xenatwowme crnegosatb
coBpeMeHHbIM npuHumnam paspabdotku full-stack Web-npunoxenumi

Mazuyeckasi popmyna:

NextJS > = React]S (front-end) + NodeJS (back-end)



MnaH paboTbl / Agenda

Containerization & deployment of the
NextJS app. Statement of the problem

KoHTenHepu3aumsa 1 pasBepTbiBaHUE NMPUIOXKEHUS
NextJS. NocTaHoBKa 3agauu

Creation and testing of the standalone
NextJS app image

Cos3paHue n TectupoBaHue obpasa standalone-
npunoxeHunsa NextJS

Two-container NextJS (Web app. + DB
schema) app architecture

LleneBas 2-koHTenHepHasa (Web -npun. + cxema B[1)
apxuTtektypa npunoxeHusa NextJS

Configuring and testing (NextJS App +
PostgreSQL + pgAdmin) environment
with docker compose

HacTtponka u TectupoBaHue cteHaa: NextJS App +
postgreSQL + pgAdmin nog ynpasneHuem docker
compose

Context (C1), container (C2), component
(C3) and environment deployment
diagrams

Onarpammbl koHTekcTa (C1), kKoHTenHepos (C2),
komnoHeHTa (C3) n pasBepTbiBaHUs cpeabl

Improving the current environment
implementation

PasButue TeKkylwen peanmsaumm cteHaa

Summary

MoaBeaem ntorn




KoHTenHepm3aLuma 1 pasBepTbiBaHWE npunoxxeHmna NextJS. NocTtaHoBKa 3aga4m

B npownon nekumm Mbl 06CyOmMnam OCHOBHbIE CBOMCTBA CTAaTUYECKOWM OTPUCOBKM
(static rendering). CerogHs MOCMOTPMM, Kak 3TO npoaBngerca npwu
KOHTEMHEPM3aLUUM NpunoxxeHuns B Docker

3a ocHoBY BO3bMeM “odumumanbHbin” Dockerfile ns npumepos NextS 1 npMeHnm
ero nong co3gaHua obpasa Halwero npuioeHua nexxt-app: cHadana 6es
nooknoyeHusa K B, a 3aTeM ¢ KOHHEKTOM K PostgreSQL, 3anyLleHHOW B OTAETbHOM
KOHTEeMHepe, ncxoasa M3 TpeboBaHUM MUKPOCEPBUCHOM apxXUTEKTYpbl 1 mogenn C4

Ona 3anycka KaK oOTAesflbHbIX KOHTEMHEPOB, TakK W BCeW cpeabl Cco3gagunm
docker-compose.yml| - dannbl, 4TO YMNPOCTUT Mocneaykollee pasBepTbiBaHME
npunoxeHma B Kubernetes, docker swarm u T.4.

B kadecTtBe standalone-npunoykeHusa 6epeM BapuaHT M3 nexkumm N24, a cC
coegmHeHneM c PostgreSQL - BapMaHT CO CTaTUYECKUM PEHAEPUHIOM 13 MPOLLION
neKunm



[ToOroTtoBUTENbHbIE AU

Prepare both nodejs and pnpm

NMoarotoBbTe nodejs u pnpm, yctaHoBuTe fnm:
curl -o- https://fnm.vercel.app/install | bash
fnm install 22

fnm list

*v22.14.0 default

* system

node -v

npm -v # Should print "10.9.2"

npm install pnpm -g

pnpm -v # Should print "10.8.0"

Verify that docker installed

Y6eputechb, 4uTo docker yctTaHOBIEH U CBEX:
docker -v

Docker version 28.1.1, build 4eba377

O6HOBUTE NN yctaHOBUTE, NP HEOOBXOAUMOCTH




Co3gaeM obpa3 npunoxeHmna (bes koHHekTa K B/1)

lone the application

KnoHupyuTe npoeKkT n nepenaute B ero nanky:
git clone https://github.com/DmitryMakar/nextjs-lesson-004.git
cd nextjs-lesson-004

p Install node modules

YctaHoBUTe HeobxoanuMmble nakeTbl (node modules):

pnpm install

Ecnu notpebyeTcsa, noaTrBepanTe yCTaHOBKY AOM. NAaKeTOB:
pnpm approve-builds

3 Build the image

PackommeHTupyuTe output: “standalone” B next.config.mjs

CobGepute ob6pa3 nexxtapp:latest
docker build -t nexxtapp .

4 Verify image creation

Y6eautecb, 4To ob6pa3 nexxtapp:latest cozpaH:

docker images

REPOSITORY TAG IMAGE ID CREATED SIZE
nexxtapp latest 8d1970ccd9fd About a minute ago 181MB



https://github.com/DmitryMakar/nextjs-lesson-004.git

3anycKaeM KOHTEMHEP C NMPpUNoXXeHneM nexxtapp

aunch the nexxtapp
ontainer

3anycTute KoHTenHep B pexume detached Ha nopty 3000
docker run -p 3000:3000 -d nexxtapp

Check that the
container has started

Y6eautecb, YTO KOHTEUHEp cTapToBan:
docker container Is -a

CONTAINERID IMAGE COMMAND CREATED
STATUS PORTS
NAMES

7257f6e86e69 nexxtapp "docker-entrypoint.s..." 25 seconds ago
Up 22 seconds 0.0.0.0:3000->3000/tcp, [::]:3000->3000/tcp
modest_mestorf




3anycKaeM KOHTEMHeEpP C NpunoxxeHmemM nexxtapp (2)

Open the website NMpoBepLTe, YTO NPUNOXEeHNe OTKpPbIBaeTCA:
http://localhost:3000/
http://<virtual_machine [IP>:3000/ #ecnu 3anyctunucb Ha VM

@Acme

Welcome
to Acme.
This is the
example for

the Next.js

Learn

Course,

brought to

you by


http://localhost:3000/
http://192.168.17.131:3000/

3aBepluaeM paboTy C NpUNoXKeHmnemM nexxtapp

top the nexxtapp
ontainer

OcTtaHoBUTe KOHTenHep no ero ID unu nmeHu:
docker container stop 7257f6e86e69
docker container stop modest_mestorf

when necessary

9 Remove the container Yoanute KOHTenHep:
docker container rm modest_mestorf
10 | Remove the image, NMpn HeoGxoanmocTH, ynanute obpas nexxtapp:

docker image rm nexxtapp:latest

Untagged: nexxtapp:latest

Deleted:
sha256:d996454c93ddc345df42ff91cb80df4081e8ddbef3b82b8c655a139
15f016d30




Pe3ynbTaTbl KOHTEMHepM3aLUmMm standalone npunoxxeHna nexxtapp

1.  TMpennaraemMbin yHmBepcanbHbiM Dockerfile He BMonHe oNTUMM3MPOBAH B NflaHe
pa3mMepa reHepupyeMoro obpasa 1 CKOPOCTU ero COopKMU

2. ECTb Heckonbko npepynpexxaeHmim ob ycTapeBLUEM CUMHTAKCMCE KOMaHL

3. B uenom, Dockerfile obecneumBaeT c6opky NextIS-npunoyxxkeHmm

4. [nda paboTbl c o6pazamMm ygobHO Mcnonb3oBaTb docker-compose - pansbi

dmitry@kubernetes:~/NextJSTraining/lesson-008d$ cat docker-compose.single-app.yml
services:
nexxt_app: docker compose up # 3anycT1Ttb cpeay

container_name: nexxt_container
#image: diamondondockerhub/nextjsapp:8.0
image: nexxtapp:latest

docker compose down # OCTaHOBUTbL Ccpeay U
yaannTb ee KOHPUrypaumio

ports: docker compose --help # BblBECTU BCe
- 3000:3000 OOCTYMHblIE KOMaHbI
healthcheck:

test: ["CMD-SHELL","ls -1 /tmp >> /tmp/list.txt"]
interval: 60s

timeout: B5s

retries: 1

docker compose -f docker-compose.single-app.yml up -d # sanyctutb 13 dpainna B pexxknme detached



LleneBaga apxmUTeKTypa: OTae/bHble KOHTEMHEePbI AN NpuioXxxeHunsa 1 b

Mcxoasa M3 MpUHLMMOB MUKPOCEPBUCHOM apXUTEKTYPbl 1 Moaenn C4, MpunoXeHume um
ero cxema B[l 0o/mKHbl 6bITb pa3HeceHbl MO OTAENTbHbIM KOHTEMHEPaM:

Next)S App"cation Reads from and__ Next]S App Database
[Container] writes to Schema
User [Container]

[Person]

icing and Revenue Application

[Container] Next]S Invoicing and Revenue Application




CreHpg ong npunoxeHmsa Next]S ¢ koHHekToM K B PostgreSQL 1 pgadmin

MunHMManbHaa cpena (cM. Juarpammy pasBepTbiBaHMUA Ha cned. cnavae) 6yaoeT BKAoYaTb
cnenyroume KOMMOHEHTDI:

Docker KoHTEeMHEP ANa pa3mMelleHna obpasa Web-npunoxeHumna NextJS
Docker koHTenHep B PostgreSQL

Docker KoHTeEMHeEpP YyTUAMTbI pgAdmin

Dann MHMUMANM3aUMOHHbBIX CKPUNTOB seed.mjs

APUEDN

KoHdurypauma cpenbl 3agaetcsa B damne docker-compose.yaml
KoHdurypauma pgAdmin + postgreSQL agantmpoBaHa 13 npuMepa:

https://github.com/LessonDump/DockerPostgresPgAdmin

Special thanks to Aleksey Voko, the author!

NB T[lepBoHa4danbHble OaHHble M3 B yxe “npowmnTtbl” B o6pa3 81 npm ero cbopke, HO, B ob6LWIEM cCry4dae
OMHAMMYECKOM oTpUCcoBKM (dynamic rendering) moTpebyeTtca o6MeH gaHHbIMK € B, B peasibHOM BpeMeHM, MO3TOMY
KOHTeMHep npunoxxeHna Next]S crapTyeT TO/bKO Moc/e 3arnycka KoHTemHepa b PostgreSQL u
MHULIMANM3aLumnm cCooTBeTCTBYOLLENM cxeMbl B, (CM. KoHbUrypaumto docker- compose.yaml)


https://github.com/LessonDump/DockerPostgresPgAdmin

IOunarpamMmma pasBepTbiBaHUA cTeHOa (deployment diagram)

pgAdmin 4 PostgreSQL DBScripts.zip

Management Server [Container: ZIP file]
[Software System] Initialization DB Scripts Archive

Reads from and
s to

Next)S App Database
Schema

[Container]

[Deployment] NextJS Invoicing and Revenue Application - Development Environment

Next]S Web Application

[Container]




PasBopayvmBaeM CTeHO ON4a npunoxxeHma NextdS

ownload and | Cka4yante u pasapxusupymnte lesson-008d.tar

ncompress curl https://dmpsy.club/references/NextJS/lesson_008d.tar --output lesson_008d.tar
lesson-008d mkdir lesson_008d && tar -xvf lesson_008d.tar --directory=lesson_008d
archive
2 Launch the 3anycTtute TeCcToBbIN cTeHA B pexum “detached”

environment cd lesson_008d
mkdir pgadmin && sudo chown -R 5050:80 pgadmin # NOAroToBbLTE nanky

docker compose up -d # 3anycTuTte cpeay
docker compose logs # CM. norn 3anycka KOHTeﬁHepOB

3 Seed the DB 3anonHute B[l ucxogHbIMKN AAHHbLIMW:

cd lesson_008d & nano .env # npoBepbTe HACTPOUKU COEANHEHUS
POSTGRES_HOST=localhost # nnu IP-appec xocta B[] PostreSQL
POSTGRES_USER=postgres

POSTGRES_PASSWORD=changeme
POSTGRES_DATABASE=postgres

pnpm i && pnpm seed # BbIMNOJSIHUTE YCTAHOBOYHbIE CKPUNTLI




PaboTaeM c koHTemHepaMu: NextJS (nexxt_container)

eck health of all
ntainers

YooctoBepbTeCh, UTO KOHTEMHepbI “healthy”, ceTu paboTator
docker container Is -a

docker network Is # 2 dedicated networks shown:
#lesson_008d_backend

#lesson_008d_postgres

Connect to
nexxt_container
and perform some
validation

3anauTte B KOHTEMHEP B peXnmMe KOMaHAHOMU CTPOKMU:
docker container exec -it nexxt_container sh
I'IpoaHanusupyﬁTe pe3yrsibtaTtbl BbiNnOoJIHEHUA ClleAYHLWNX KOMaHA.
Is

ps -ef

env

netstat -al

ifconfig

cat /tmpllist.txt # pe3synbratbl nepuoaunyeckux healthchecks
ping -c 5 postgres_container #ok

ping -¢ 5 pgadmin_container #HeT gocTtyna

Bbinagute u3 KOHTenHepa:

exit




Pa6oTaeM ¢ KoHTeMHepaMu: NextlS (nexxt_container) (2)

Open the website NMpoBepLTe, YTO NPUNOXEeHNe OTKpPbIBaeTCA:
http://localhost:3000/dashboard
http://192.168.17.131:3000/dashboard

# ecnun Host IP=192.168.17.131

Dashboard

Collected Pendin Total Total
@ Acme 8

Invoices Customers

@ Home $8,... $10...
@ Invoices

Oo
23 Customers

104

Recent Revenue Latest Invoices

@ Michael Novot...

michael@novotny.com

@ Michael Novot...
michael@novotn

Q) Sign Out
& Michael Novot...



http://localhost:3000/dashboard
http://192.168.17.131:3000/dashboard

PaboTaeM c KoHTeMHepaMu: PostgreSQL (postgres_container)

nnect to
stgres_container
and perform some
validation

3anauTte B KOHTEMHEP B peXnmMe KOMaHAHOMN CTPOKMU:
docker container exec -it postgres_container sh
I'IpoaHanusupyﬁTe pe3yrsibtaTtbl BbiNnOoJIHEHUA ClleAYHLWNX KOMaHA.
Is

ps -ef

env

netstat -al

Ifconfig # eth0 and eth1, 2 adapters towards 2 networks

ping -c 5 nexxt_container #ok

ping -c 5 pgadmin_container #ok

Is -l /docker-entrypoint-initdb.d #link to the initdb folder on the host
Bbinagute u3 KOHTenHepa:

exit




PaboTaeM c KoHTeMHepaMu: pgAdmin (pgadmin_container)

nnect to
admin_container
and perform some
validation

3anauTte B KOHTEMHEP B peXnmMe KOMaHAHOMN CTPOKMU:
docker container exec -it pgadmin_container sh
I'IpoaHanusupyﬁTe pe3yrsibtaTtbl BbiNnOoJIHEHUA ClleAYHLWNX KOMaHA.
Is

ps -ef

env

ifconfig # eth0, one adapter towards 1 network

ping -c 5 postgres_container #ok

ping -c 5 next_container #no access

Bbinagute u3 KOHTenHepa:

exit




Pa6oTaeM ¢ KOHTeMHepaMu: pgAdmin (pgadmin_container) (2)

Open the website NMpoBepLTe, YTO NPUNOXEeHNe OTKpPbIBaeTCA:
http://localhost:5050/browser/
http://192.168.17.131:5050/browser/

# ecnun Host IP=192.168.17.131

EFAdmin Filev Objectv Tools v Help v
ob plo B & Q P



http://localhost:5050/browser/
http://192.168.17.131:5050/browser/

Pa6oTaeM ¢ KOHTeMHepaMu: pgAdmin (pgadmin_container) (3)

Perform HacTtpounte pgadmin u npoBepbTe AaHHble B B/:
configuration & Set master password for pgadmin
validation Add new server: test

Host: postgres_container
Username:postgres
Password: changeme
Tools / Query Tool
select * from book;
select * from users;
select * from revenue;
select * from customers;
select * from invoices;




3aBepluaeM paboty co cteHaomM Next]S + PostgreSQL+pgAdmin

8 top the environment OcTtaHoBUTe cTeHA (C BO3MOXHOCTbLIO 3anycKa):
mporarily docker compose stop # start / restart / up allowed

[+] Stopping 3/3

¢ Container pgadmin_container Stopped 29.7s

¢ Container nexxt_container Stopped 26.4s

¢ Container postgres_container Stopped 10.4s

9 Remove the Yaanute KOHTEUHEpPbl U CEeTU U OYUCTUTE NMPOEKT:
environment docker compose down
[+] Running 5/5
¢ Container nexxt_container Removed 0.4s

¢ Container pgadmin_container Removed 0.4s
¢ Container postgres_container Removed 0.2s
v Network lesson_008d_backend Removed 1.7s
v Network lesson_008d_postgres Removed 1.1s

10 | Clear the project docker image rm diamondondockerhub/nextjsapp:8.1
docker image rm dpage/pgadming:9.2

docker image rm postgres:15-alpine

sudo rm -rf pgdata pgadmin node_modules # lesson_008d




IOunarpamma KoHTeKcTa (C1) cteHaa NextdS + PostgreSQL + pgAdmin

Customer

[Person]

pgAdmin 4 PostgreSQL . NextJS Invoicing and

Management Server Revenue Application
[Software System] P:54: [Software System]

System Administrator
[Person]

[System Context] NextJS Invoicing and Revenue Application




IOunarpamMmma KoHTemHepoB (C2) cteHaa NextdS + PostgreSQL + pgAdmin

NextJS Web Application

[Container]

Customer

[Person]

D'if:.ﬂ?zt.psﬁ.: P < Next]S App Database

Initialization DB Scripts Archive Schema

[Container]

and Revenue Application

System Administrator =

[Person]

pgAdmin 4 PostgreSQL

Management Server
[Software System]

[Container] NextJS Invoicing and Revenue Application




IOunarpamMmma koMnoHeHTa (C3) cteHaa Next]S + PostgreSQL + pgAdmin

Initialization DB Scripts
(seed_mjs) : —Seeds the DB — NeXth APP DELELER
[Component: ECMAScript / JavaScript] BaL:3432) Schema
[Container]

— Runs pnpm seed—

System Administrator

[Person]

DBScripts.zip
[Container]

[Component] NextJS Invoicing and Revenue Application - DBScripts.zip

NB O630p mogenun C4 um structurizr:

rutube:

youtube:


https://rutube.ru/video/819ac2f52c6c0ce7485aac554bad36b1/
https://www.youtube.com/watch?v=-kKrlFAQfdA

IOunarpamMmma pasBepTtbiBaHUA cTeHaa Next]S + PostgreSQL + pgAdmin

pgAdmin 4 PostgreSQL DBScripts.zip

Management Server [Container: ZIP file]
[Software System] Initialization DB Scripts Archive

Next)S Web Application

[Container]

NextJS App Database
Schema

[Container]

[Deployment] NextJS Invoicing and Revenue Application - Development Environment




PasBuTMe TeKyLLeEN peanmsaumnm

1 | Dockerfile Heo6xoAMMO oNTUMMU3NPOBaTb MO pa3mMepy U CKOPOCTU COOPKMU;
npu coopke Takxke KonnpoBatb pnpm-workspace.yaml gnsa 6e3ycrnoBHoOM
yCcTaHOBKM nakeTta bcrypt, Heo6xoamMmoro ansa BbINOMHEHMA pnpm seed BO
Bpemsi cOopku obpasa u T.4.

2 MHMUuManusauuoHHble CKPpUNTbI BbINOSMTHATbL aBTOMaTU4YeCKU U3 nanku initdb
npu 3anycke KoHTeuHepa bJl, obecneuynB Npu 3TOM XellMpoBaHMe AaHHbIX

3 | O6ecneuntb nogaepxky HTTPS nnb6o BHyTpM KOHTENHepa NpUIoXxeHus,
nmobo ¢ NnoMoLbI0 OTAENBLHOro KOHTenHepa ¢ webserver’om nginx Kak
yucrtoro chpoHTeHAa

4 | 3awmTutb goctyn K B[]: yyeTHble AaHHbIEe AOMKHbI ObITbL CKPbLITHLI B pa3aene
“secrets” ¢panna docker-compose.yami

5 | NMpeaycmoTtpeTb otaenbHbIN KOHTeUHep Ana APl-cepBepa npunoxeHus




[logBeoemM UToru

1 | Obcyannu 2-KOHTeMHEPHYH0 apXUTeKTypy npunoxeHusa NextJS (Web-
npunoxeHue n ero cxema b[)

2 | OrpepaktnpoBanu dockerfile npunoxeHus, HaCTPoOUnu u 3anycTunun
TecToBbIU cTeHA U3 Tpex Docker-koHTenHepoB: NextJS (nexxt_container),
PostgreSQL (postgres_container) n pgAdmin (pgadmin_container)

3 | NpouyyBCcTBOBaANU orpaHMyYeHus ctaTtu4yeckon oTpmcoBku (static rendering) B
CMbICJie HEBO3MOXXHOCTU OOHOBMNEHUs AaHHbIX U3 Bl nocne
nepBOHa4YanbHON COOPKU




CnepytoLlaa nekumga -
9. Streaming in NextJS / MoToku gaHHbIX B NextdS

|_|pe3eHTaLI,l/I93I OOCTYIHa OJ1d CKavynNBaHWNA 30€Chb.

https://dmpsy.club/references/NextJS/lesson 008d containerization and deployment rus.pdf

MaTepuanbl NeKynu:
https:/dmpsy.club/references/NextIS/lesson 008d.tar

Mognepxatb aBTOpa: https://www.donationalerts.com/r/dmitrymak



https://dmpsy.club/references/NextJS/lesson_008d_containerization_and_deployment_rus.pdf
https://www.donationalerts.com/r/dmitrymak
https://dmpsy.club/references/NextJS/lesson_008d.tar

https://dmpsy.club
postmaster@dmspy.club

https://www.donationalerts.com/r/dmitrymak
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https://www.donationalerts.com/r/dmitrymak

