Yka3zanue k 3axanuio 4. Docker Swarm: Macmrabupyemoe npuJio:kenmne
Ha 0a3e kiaacrepa Docker Swarm

Heab: W3ydyuTh METOABI pPa3BEPTHIBAHUS MACIITAOMPYEMBIX NPUIOKEHUH Ha OCHOBE
KiactepoB miardopmsl Docker Swarm.

Kpurepun onennBanus

Heobxoaumo yctanoBuTh M pa3BepHyTh Docker, Docker Compose Ha 3-x y3max B
nyOonmumuHoM obOmake. HeoOxomaumo wuHHUIMAMM3MpoBath co3manue Docker Swarm,
co31aTh | TOJIOBHOM y3€s U MPUCOEANHUTD K HEMY 2 paboyux y3ia.

Heo6xoauMo co3gaTh TECTOBYIO CIIy»O0y nginx ¢ 2 peryiMkamMu Ha pa3HbIX y3iax.
ITokazaTe pabOTy M TOCTYIMHOCTH CIY>KOBI BO BHEIITHEH CETH.

HeoOxomuMmo co3maTh W pa3BepHYTh B KiacTepe Swarm ciryx0y HpUBaTHOTO
penozutopus. [IpogeMOHCTPUPOBATH €€ TOCTYITHOCTD ¢ y3II0B KiacTepa. Heooxomumo
co3JaTh MpocTeiIiee AeMOHCTpalMoHHOe puiokenue Ha Pyhon + Flask. 3arpys3uts
ero B IIPUBATHBIN PEIIO3UTOPHUI U IPOJIEMOHCTPUPOBATH €r0 Pa3BEPTHIBAHKE B KJIACTEPE.
IToka3zaTh BO3MOKHOCTH MacIITaOMpOBaHUs CEpBUCA.

Pazpaborath W TOKazaTh MacIITAOUPYEeMOCTh COOCTBEHHOTO BEO-TIPHIIOKEHUS,
obecrieunBaromero o6padborky CSV-daitioB u peanusyromero ux acHHXPOHHYIO
(otmoxkeHHyr0) 00paboTky. BebO-cepBuc  nmommkeH  mpeaocTaBisiTh  BeO-API,
oOecrneynBarouil 3arpy3Ky B cepBuc Tabnuiisl B Buje CSV-(daiina nis ee 06paboTku u
MOJIy4eHUs pe3yJibTaTa B BuAe N AJIEMEHTOB M3 JIaHHOTO (aiija ¢ MaKCUMaTbHBIM
3HaYEHUEM 3HAUYEHUs JAHHBIX IO omnpeaeneHHoMy nonto ganHoro CSV-daiina (TOP-
N). IlepBas crpoka CSV-daiina comepXuT 3arojoBKH COOTBETCTBYIOIIUX CTOJIOIOB
Tabmuibl. B kadecTBe mpHMepa MOXKHO HCIOJIb30BaTh JIAHHBIE CO CTPAHUIIBI
https://www3.epa.gov/otag/tcldata.htm (Hammpumep,
https://www3.epa.gov/fueleconomy/testcars/database/16tstcar.csv).

1.1 PassepTtbiBaHue Docker, Docker Compose n Docker Swarm

1.1.1 Hayano paboTsl

Ycranorka Docker Swarm ¢ Docker Compose na Ubuntu 16.04. B pamkax gaHHOM
1abopaTopHOI pabOTHl MBI H3yYUM, KAKUM 00pa30M Bl MOKETE UCIIOIb30BATh TEXHOJIOTHH
Docker Compose u Docker Swarm mj1s1 pazBepThIBaHUS MHOTOKOHTEHHEPHBIX TTPHIIOKEHUI
Ha 0a3e 00JaYHBIX PECypcoB, HapuMep, Ha 6aze Amason Web Services. B pamkax stoit
nabopaTopHO# paboThl MBI OyZeM HCTIONB30BaTh 00pa3 Ubuntu ec2. Jlnsg Hauana


https://www3.epa.gov/otaq/tcldata.htm
https://www3.epa.gov/fueleconomy/testcars/database/16tstcar.csv

HEOO0XOMMO CO31aTh 3 HOBBIX BUPTYAJIbHBIX MAIIMHBI, KOTOPBIC U OYAYT COCTABIIATH HAII
KJacrep.

Cospnaiite 3 mamuHsl ¢ npeaycranosiennoit Ubuntu Server 16.04.

Q, Ubuntu Server X
Quick Start (5) 1to50f 5 AMIs
My AMIs (0) ® Ubuntu Server 18.04 LTS (HVM), SSD Volume Type - ami-04b9e92b5572fa0d1 (64-bit x86) / ami- m
Obba96c31d87e65d9 (64-bit Arm)
———— ® p4-bit (x86
G LT (€2 Ubuntu Server 18.04 LTS (HVM),EBS General Purpose (SSD) Velume Type. Support available from Canenical 64.bit EArm])

(http://www.ubuntu.com/cloud/services)
Community AMIs (14288)

Root device type: ebs Virtualization type: hvm ENA Enabled: Yes

Free tier only (i ® Ubuntu Server 16.04 LTS (HVM), SSD Volume Type - ami-04763b3055de4860b (64-bit x86) / ami-
02ca3dcadbcb293e21 (64-bit Arm)

® 64-bit (x86)

Ubuntu Server 16.04 LTS (HVM),EBS General Purpose (SSD) Volume Type. Support available from Canonical 64-bit (Arm)

(http://www.ubuntu.com/cloud/services)

Root device type: ebs Wirtualization type: hvm ENA Enabled: Yes

Jliis pabOThI HEOOXOUMO HCII0JIB30BaTh 3 MaIIMHKI Kaacca t2.medium

Filter by: = All instance types ~ Current generation ~  Show/Hide Columns

Currently selected: t2. medium (Variable ECUs, 2 vCPUs, 2.3 GHz, Intel Broadwell E5-2686v4, 4 GiB memory, EBS only)

. . IPv6
ety . Type . T | . Memory (GiB) Instance St?rage (GB) . EBS-Dpllmlz__ed Available . Network Pe__rformance S
i i i a
t2.nano 1 0.5 EBS only - Low to Moderate Yes
General purpose 1 1 EBS only - Low to Moderate Yes
General purpose 1 2 EBS only - Low to Moderate Yes
[ ] General purpose 12 medium 2 4 EBS only = Low to Moderate Yes
General purpose t2.large 2 8 EBS only - Low to Moderate Yes

Brioupaem kunoniky «Next: Configure Instance Details» u ykaspiBaem, 4T0 MBI XOTUM
co37aTh 3 MaIllMHBI, U OT/AEIBHO B TIoJie “Auto-assign Public IP” Bet6upaem “Enable”.



Step 3: Configure Instance Details
Configure the instance to suit your requirements. You can launch multiple instances from the same AMI, request Spot instances to take advantage of the lower pricing, assigr
to the instance, and more.

Number of instances | . ) D Launch into Auto Scaling Group | . ]

‘ You may want to consider launching these instances into an Auto Scaling Group to help you maintain application availi

in the future. Learn how Auto Scaling can help your application stay healthy and cost effective.

Purchasing option (j) Request Spot instances
Network (i) vpe-cfo2fchs (default) v| C Create new VPC
Subnet () Mo preference (default subnet in any Availability Zone » Create new subnet
Auto-assign Public IP () |Use subnet setting (Enable) v

bnet setting (Enable)

Placement group (i)

Capacity Reservation (i) Open "] C create new Capacity Reservation

ITocne atoro Haxxumaem “Review and Launch”.

He 3a0ynpTe co3naTh OTAENbHBIN K04 U1 BHOBb-CO3aHHbIX 00pa3oB. [locie Toro, kak
3arpy3uTe KJI0Y Ha JIOKaJbHYI0 MallMHY, He 3a0yAbTe ClIeTaTh YCTAHOBKY KOPPEKTHBIX
IpaB Ha MPUBATHBIA KITF0Y (IIPEIIOI0XKHUM, YTO BbI ero Ha3Baiau docker-swarm.pem)

$ chmod 400 docker-swarm.pem

[Tocite TOro, KaK MaUHBI OYIyT CO3AaHbI, TaiTEe UM UMEHA B CUCTEME YIIPABICHUS
oOpazamu. Onny HazoBem Manager, npyrue Woker-1 u Worker-2 cooTBeTCTBEHHO.

Name =~ Instance ID = Instance Type <« Availability Zone ~ Instance State ~  Status Checks -~ Alarm Status

Manager i-029a2b065528d556c  t2.medium us-east-1d @ running &@ 22checks... None »

Worker-1 i-0b068c6b84273fe25 2. medium us-east-1d @ running & 22checks ... None *®
B Worker-2 i-0fd718c60c5447b0a t2.medium us-east-1d @ running & 2/2checks ... None *®

1.1.2 VYcraHoska Docker n Docker Compose

Ha mammnaax, KoTopsie Bl cO3/1aiu He ycTaHoBieH Docker. 3aiinem Ha marmmay Manager
nocpeactBoM TepmuHania. Bmecto «ManagerPubliclP» veobxoaumo yka3ars myOanyHbIit
anpec mamuabl Manager 8 AWS.



$ ssh -i "docker-swarm.pem" ubuntu@ManagerPublicIP

He 38,6y,III)Te YKa3aTb UM IIOJIb30BATCIIA «ubuntuy» IIPpH MMOAKIOYCHHUHU K Y3IIY.

Jliis ycranoBku Docker BeimotHIM KOMaH/IbI:

$ curl -fsSL https://download.docker.com/linux/ubuntu/gpg | sudo apt-key add

$ sudo add-apt-repository "deb [arch=amd64] https://download.docker.com/linux/ubuntu $(1lsb_release -cs) stable"
$ sudo apt-get update

$ sudo apt-cache policy docker-ce

$ sudo apt-get install -y docker-ce

$ sudo systemctl status docker

Jlns BeIXOa M3 OKHA MHMOpMaluu Haxmute (. Jlanee, 1 koppekTHoit pabotel ¢ Docker
HaM HeoOXOAMMO MPOIKCaTh MoJib30BaTes s ubuntu B rpymmy docker:

$ sudo usermod -a -G docker ubuntu

Jl1st Toro, YT0OBI U3MEHEHHUS BCTYIIUIIU B CUITY, HEOOXOIMMO MEpe3arpy3uTh MalIUHY:

$ sudo reboot

[Tocite Toro, KaK MaIIuHA IEPE3arpy3nuTCs, Mbl CMOKEM 3aliTH Ha HEE U MPOBEPUTH
KOppEeKTHOCTh padboTel Docker:

$ docker info

Ycranosum Docker Compose Ha y3en Ha OCHOBE MHCTPYKITU#, TPEICTaBICHHBIX Ha caiTe
https://docs.docker.com/compose/install/

$ sudo curl -L "https://github.com/docker/compose/releases/download/1.24.1/docker-compose-S(uname -s)-S(uname -m)"
o /usr/local/bin/docker-compose

$ sudo chmod +x /usr/local/bin/docker-compose


https://docs.docker.com/compose/install/

[MTocne ycmemnHoi ycranoBku Docker Compose mpoBepum ero padborty:

$ docker-compose --version

[Tocne yenenuoi yeranoBku Docker m Docker Compose na mammae Manager,
HEO0XO0MMO ITOBTOPUTH aHAJIOTHYHBIC TIporieayphl, yctaHoBuB Docker u Docker Compose
na marasl Worker-1 u Worker-2.

1.1.3 O6HOoBNEHMEe HACTPOeK rpynnbl 6e30nacHOCTH

Ternepb HaM HY>KHO OOHOBUTH IPYIIITY O€30MACHOCTH, B KOTOPOU HAXOATCS HAIIH Y3JIbI.
Mpg1 JOJI’)KHBI 00€eCIeYnTh UM BO3MOKHOCTD BSaI/IMO,Z[ef/'ICTBI/I}I 110 CJIY)I(€6HI>IM mopram, 110
KOTOPBIM 00€CTICUNBACTCS BHYTPEHHSISI KOMMYHUKAIUS MEXKTY y3JIaMU B CETH Docker
Swarm. TaK)Ke, MBI OOJIDKHBI OTKPBITH IIOPTHI AJIAA ITPOCMOTPA HAIIUX TCCTOBBIX BeO-
npuioxenuii. Eciu npaBuia OyayT yka3zaHbl HE KOPPEKTHO, TO ceTh Overlay network,
KOTOpast OyAeT co3naBathes moBepx Docker Swarm He cMokeT KOPPEKTHO TPaHCIUPOBATH
3allpOChl MCIKAY Y3J1aMHU KJIaCTCpa. COBﬂaﬁTe HOBYIO I'pYIIITY 6630HaCHOCTI/I, n ,Z[O6aBI>T€
TyJa CIeAyIOLIue IPYyINbI IPaBUIL:

1) Bce Bxoausie TCP coenunenus o moptam 22, 80, 5000, 8001 u 8080 momKHEI
MIPUHUMATHCS C JTFOOBIX BHEITHUX aJIPECOB

2) Bxoanbie TCP coemunenus mo noptam 2376, 2377 n0KHBI IPUHAMATHCS C
BHYTpeHHUX (puBaTHBIX) |IP-anpecoB Bcex MaminH, HaXOIAIIMXCS B KJIacTEpe

3) Bxoxaubie TCP m UDP coenunenus o mopram 4789, 7946 n0omKHBI IPUHUMATBCS C
BHYTpeHHUX (TpuBaTHBIX) |IP-anpecoB Bcex mammH, HaXOIAIIUXCS B KJIACcTEPe

s mpumepa, MprUBOXKY CTPYKTYPY IPaBUIL, YTO MOJYYUIUCh Y MEHS B KIIACTEPE.



Type (i Protocol (i Port Range (i Source (i Description (i

Custom TCP Rule TCP 2377 172.31.45.50/32 Worker-1
Custom TCP Rule TCP 2377 172.31.44.151/32 Worker-2
HTTP TCP 80 0.0.0.0/0

HTTP TCP 80 /0

Custom TCP Rule TCP 8001 0.0.0.0/0

Custom TCP Rule TCP 8001 /0

Custom TCP Rule TCP 8080 0.0.0.0/0

Custom TCP Rule TCP 4789 172.31.45.50/32 Worker-1
Custom TCP Rule TCP 4789 172.31.44.151/32 Worker-2
SSH TCP 22 0.0.0.0/0

SSH TCP 22 /0

Custom UDP Rule upp 7946 172.31.45.50/32 Worker-1
Custom UDP Rule upp 7946 172.31.44.151/32 Worker-2
Custom UDP Rule upp 7946 172.31.47.114/32 Manager
Custom TCP Rule TCP 5000 0.0.0.0/0

Custom TCP Rule TCP 5000 /0

Custom TCP Rule TCP 2376 172.31.45.50/32 Worker-1
Custom TCP Rule TCP 2376 172.31.44151/32 Worker-2
Custom TCP Rule TCP 7946 172.31.45.50/32 Worker-1
Custom TCP Rule TCP 7946 172.31.44151/32 Worker-2
Custom TCP Rule TCP 7946 172.31.47.114/32 Manager
Custom UDP Rule upp 4789 172.31.45.50/32 Worker-1
Custom UDP Rule upp 4789 172.31.44151/32 Worker-2
Custom UDP Rule upp 4789 172.31.47.114/32 Manager

Korga Oynere ux npumeHsrthb, He 3a0yapTe 3aMeHuTh IP-anpeca mammn Ha npuBatHbie |P-
anpeca (Private IPs) Bammux sk3emiuisipoB. He 3a0ynpTe MPUMEHHUTh HACTPOWKU JTAHHOM
TpyNIbl 6€30MaCHOCTH K BUPTYaTbHBIM MallliHaM, KOTOpPBIE Oy IyT BXOJUTH B KJIacTep.

B pamkax manHoil snaboparopHoil paboThl Mbl He Oynem mosaratbcsi Ha DNS, u s
POCTOTHI, TPOCTO TO0OABUM JaHHbIE 00 y3iaX, KOTOpble OyayT GopMuUpoBaTh KiacTep B
daitner /etc/hosts nHa kaxkmom y3ime. HeoOxomumo oTpenakTupoBaTh (aiii, ykazaB Tam
npuBaTHbie |P-aapeca Bcex y3moB, koTopbie OyayT BXOIUTh B Kiactep (y Bac OHU OyayT

JIPYTUMM):

$ sudo nano /etc/hosts
172.31.47.114 manager
172.31.45.50 worker-1



172.31.44.151 worker-2

1.1.4  WNHnumanmsauma pos Docker Swarm:

Teneps Mbl nHUIIATTU3HPYEM poir Docker Swarm Ha y3max MeHemKepa U, MOCKOJBKY y Hac
eCTh 0OoJiee OJHOr0 CeTeBOro uHTepdeiica, Mbl ykKaxem omiuio --advertise-addr rme
HEOOXOMMO yKa3aTh IpHUBaTHLIN |IP Hamero y3na-meHemxepa.

B PE3YIBLTATC BBIIIOJIHCHHUSA KOMAH/BI BaM 6y,[[€T BbIaHA CTPOKA, KOTOPYIO BbI JOJIKHBI
BBIITOJIHUTH Ha y3nax—pa60t11x1x, yTOOBI OHM 3aIllId B pOI\/’I

[manager] $ docker swarm init --advertise-addr 172.31.47.114
Swarm initialized: current node (siqyf3yricsvjkzvej@@adb8h) is now a manager.

To add a worker to this swarm, run the following command:

docker swarm join --token SWMTKN-1-06dn5vstf8vyn39yndfd4rozjurix2e@y3ccjgoooel -
0ivéevj6shlnjj8ffmlsxgd5dn 172.31.47.114:2377

To add a manager to this swarm, run ‘docker swarm join-token manager' and follow the
instructions.

Ecnu Ml xoTenu Ob1 100aBUTh HECKOJIBKO MEHEKEPOB, HaM HY>KHO OBLJIO ObI 3aITyCTHUTh
BBIIICYTTOMSIHYTYIO0 KOMaHIy, YTOOBI TOOABUTH OOJIBITIC MECHEKEPOB.

1.1.5 TloarntodeHne paboumnx y3noB K MEHEOKEPY:

Temneps, YTOOBI MPUCOSAUHUTHLCS K pabOYMM y3JIaM B PO, MbI 3alyCTUM KoManay docker
swarm join, KOTOPYIO MbI MOJYYHIIN B 3TANlC MHUIHATU3AIMH PO

_ $ docker swarm join --token SWMTKN-1-
Peitho7xkcg931zftuhjmxaxwfaémbkjsmjzb3d3sx9cobc2zp-97s6xzdt27y2gk3kpmOcgoby2 172.31.18.90:2377
This node joined a swarm as a worker.

J1J1s1 IPUCOCIMHEHHUST BTOPOTO pabovero y3ia K poro:

_ $ docker swarm join --token SWMTKN-1-
Peith@7xkcg931zftuhjmxaxwfaémbkjsmjzb3d3sx9cobc2zp-97s6xzdt27y2gk3kpmOcgoby2 172.31.18.90:2377
This node joined a swarm as a worker.



UToOb! yBUIETH COCTOSTHHE Y3714, @ TAKXKE YTOOBI MBI MOTJIM OTPEIEIIUTD,
AKTUBHBI/IOCTYITHBI JIU Y3JIbI, U3 _, IIOCMOTPHUM BCE y3Jbl B POE:

[MaRager] $ docker node 1s

ID HOSTNAME STATUS AVAILABILITY MANAGER STATUS
jlamte3vljhtbm3pb2qrpgwp6 worker-1 Ready Active
siqyf3yricsvjkzvejeoeaosb8h * master Ready Active Leader
srl5yzmeShxnzxal2tlefmwje worker-2 Ready Active

Ecnu BeI HOTEPSIN TOKEH COSIMHEHHUS, €T0 MOYKHO MOJIYYUTh, 3aIyCTHB CIICIYIOITYIO
KOMaHy JiJIsl TOKeHA MEHEKepa:

$ docker swarm join-token manager -q
SWMTKN-1-67chzvidepx28iil8gizcia8idfarShokojz660igeavnrltf0-09ijujbnnh4v960b8xel58pmj

W cnenyromas koMaHia BbIJJACT BaM TOKEH paboyero y3Jia:

$ docker swarm join-token worker -q
SWMTKN-1-67chzvidepx28iil8gizcia8idfar5hokojz660igeavnrltf@-acs21nn28v17uwhw@oqg5ibwx

Ha maHHBIF MOMEHT MBI MOYKEM 3aMETHUTh, YTO Y HAC HET CEPBUCOB, 3aYIICHHBIX B HAIIIEM
poe:

[manager] $ docker service 1s
ID NAME MODE REPLICAS IMAGE

1.2 Pa3BsepTbiBaHME MacliTabupyemoro cepsuca nginx
JlaBaiiTe co3qaanM cepBHUC Nginx ¢ 2 peryiMKaMu, YTO 03Ha4aeT, uTo OyJeT 2 KOHTelHepa
NginxX UCIOJIHATHCS B HAILIEM POE.

Ecnu xako#i-mibo 3 ’TUX KOHTEMHEPOB OCTAHOBUTCS, OHU OYIyT MOPOKIATHCS CHOBA 10
TeX TOp, MOKa KOJIMYECTBO UX PEIUIMK HE JOCTUTHET YKCIia, YKa3aHHOTO B oniuu replica:



[manager] $ docker service create --name my-web --publish 8080:80 --replicas 2 nginx

JlaBaiiTe B3IJISIHEM Ha Halll CEPBUC NgINX:

[manager] $ docker service 1s
ID NAME MODE REPLICAS IMAGE
lokycpshfusq my-web replicated 2/2 nginx:latest

ITocne Toro Kak Mbl BHJHUM, YTO KOJHMYCCTBO PCIIIMK 2/2 HAIll CEPBUC I'OTOB.

Uto0bl y3HaTh, HAa KaKHUX y3J1ax pad0Tal0T HAIlM KOHTEHHEPHI, KOTOPHIE COCTABIISIOT HAII
CEPBHUC, BBIIIOJIHUM CIIEAYIOLYI0 KOMaHy:

[manager] $ docker service ps my-web

ID NAME IMAGE NODE DESIRED STATE CURRENT STATE ERROR
PORTS

koqgqrh8s@c2d my-web.1 nginx:latest worker-1 Running Running 3@ seconds ago
nkuSwer6tmll my-web.2 nginx:latest worker-2 Running Running 30 seconds ago

MBI TakKe MOXKEM MOJTYyIUTh 00Jiee MoaApoOHy0 HHMDOPMAITHMIO O HAIIIEM CEPBHUCE,
HCITIOJIb3YSI OIIHIO inspect:

[manager] $ docker service inspect my-web
[
{
"ID": "lokycpshfusqos8023gtvdfil",
"Version": {
"Index": 22
¥
"CreatedAt": "2017-06-21T07:58:15.1775472362",
"UpdatedAt": "2017-06-21T07:58:15.178864919Z",
"Spec": {
"Name": "my-web",
"TaskTemplate": {
"ContainerSpec": {
"Image":
"nginx:latest@sha256:41ad9967ea448d7c2b203c699b429abeled5at331cd92533900c6d77490e0268",
"DNSConfig": {}
s
"Resources": {
"Limits": {},
"Reservations": {}
¥
"RestartPolicy": {
"Condition": "any",
"MaxAttempts": ©

¥
"Placement": {},



"ForceUpdate": ©

¥

"Mode": {
"Replicated": {
"Replicas": 2

}

¥

"UpdateConfig": {
"Parallelism": 1,
"FailureAction": "pause",
"MaxFailureRatio": @
bs

"EndpointSpec": {
"Mode": "vip",
"MopThl":

{

"Protocol™: "tcp",
"TargetPort": 80,
"PublishedPort": 80890,

"PublishMode": "ingress"
}
]
}
¥
"Endpoint": {
"Spec": {
"Mode": "vip",
"MopThl":
{

"Protocol”: "tcp",
"TargetPort": 80,
"PublishedPort": 8080,
"PublishMode": "ingress"
}
]
¥
"MopThl":
{
"Protocol”: "tcp",
"TargetPort": 80,
"PublishedPort": 8080,
"PublishMode": "ingress"
}
1,
"VirtualIPs": [
{
"NetworkID": "wvim4ltbf7tsmi7z49g56bisa”,
"Addr": "10.255.0.6/16"
}
]
¥
"UpdateStatus": {
"StartedAt": "0001-01-01T00:00:00Z",
"CompletedAt": "0001-01-01T00:00:00Z"

}
}
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Mp1 MOKEM MOIY4YUTh UH(GOPMALIMIO O TOPTaX KOHEUHBIX TOUYEK, UCTIONb3YsI OMIUIO inspect
U UCTIOJIB30BaTh mapameTp --format anst ¢punbTpanuu BeIBOAA:

[manager] $ docker service inspect --format="{{json .Endpoint.Ports}}" my-web | python -m
json.tool

Ecnu koMaH1a He BBIIOTHSIETCS, TONPoOyiTe ycTaHOBUTH PYthon Ha y3en komaHmoi

sudo apt install python

W3 nony4yennoit uugopmarmu Mel HaiieM, uto B nose PublishedPort Oyner ykazan nopr,
KOTOpbIN MBI OTKpBIBacM. B mosie TargetPort Oynet ykasan mopT, KOTOpBIi yCTaHOBJICH Ha
IIPOCIIYIIMBAHUE B KOHTEMHEPE:

{
"Protocol": "tcp",
"PublishMode": "ingress",
"PublishedPort": 8089,
"TargetPort": 80

}

UtoO0kI MOTyunTh BUPTYalibHYIO0 HHPOpMaIuio 06 Virual IP 3amyctum komanmy:

[manager] $ docker service inspect --format="{{json .Endpoint.VirtualIPs}}" my-web | python -
m json.tool
[

{
"Addr": "10.255.0.6/16",

"NetworkID": "wvim4ltbf7tsmi7z49g56bisa”

YToOb! NOMYUUTH TOJIBKO OMyOIMKOBAaHHBINA OPT:

[manager] $ docker service inspect --format="{{range
.Endpoint.Ports}}{{.PublishedPort}}{{end}}" my-web
8080

11



MoeM Takxke npeaACTaBUTh CIIMCOK HAllIUX CETeH:

[manager] $ docker network 1s

NETWORK ID NAME DRIVER SCOPE
1cb24ee7e385 bridge bridge local
503b2f0edad9 docker_gwbridge bridge local
fe679d82d502 host host local
wvimdltbf7ts ingress overlay swarm
310b9219ecOc none null local

MBI MOXKEM Tak)Ke MMPOBECTH MHCIIEKIIUIO HAIICH CeTH IS MOTYyYSHHSI TOTIOJHUTETEHON
uHbOpMaIUu:

[manager] $ docker network inspect ingress

[
{

"Name": "ingress",
"Id": "wvim4ltbf7tsmi7z49g56bisa",
"Created": "2017-06-21T07:50:44.14232108Z2",
"Scope": "swarm",
"Driver": "overlay",
"EnableIPv6": false,
"IPAM": {

"Driver": "default",

"Options": null,

"Config": [

{

"Subnet": "10.255.0.0/16",
"Gateway": "10.255.0.1"

}
]
}s

"Internal": false,
"Attachable": false,
"Containers": {
"ingress-sbox": {
"Name": "ingress-endpoint",
"EndpointID": "b6b2a8f3f233cfc77806718a9c47daf02ad128ba81c96d6382ff1d3799c3b5cl”,
"MacAddress": "02:42:0a:ff:00:03",
"IPv4Address": "10.255.0.3/16",
"IPv6Address": ""

}
s
"Options": {
"com.docker.network.driver.overlay.vxlanid_list": "4096"
s
"Labels": {},
"Peers": [
{
"Name": "master-59041a33bebc",
"Ip": "172.31.18.90"

¥

{
"Name": "worker-1-cfee817ddb5f",



"IP": "172.31.20.94"

Ts
{
"Name": "worker-2-40891fblfa3f",

"IP": "172.31.21.50"

}
]

Urto6s! nonmyuuTs [P KOHTEHHEpa B KJIacTepe BHITTOIHIUM KOMAHIY:

[manager] $ docker service ps my-web

ID NAME IMAGE NODE DESIRED STATE CURRENT STATE

PORTS

koqqrh8s@c2d my-web.1 nginx:latest worker-1 Running Running 31 minutes ago
nku9wer6tmll my-web.2 nginx:latest worker-2 Running Running 31 minutes ago

ERROR

Hamnpumep, mbl xotenu Ob1 onpenenuts [P s Hamero cepsuca web. 1 nginx Ha y37e

worker-1 (oH MOXeT OBITh TaM HE YCTaHOBJICH, €CIT HET, TO MPOBephTe WOrker-2):

[worker-1] $ docker ps

CONTAINER ID IMAGE

COMMAND CREATED STATUS PORTS
72e05af4e654

3aTeM BBIMOJIHUM Inspect Ha KOHTeiHepe, YTo0kI moayuuTh [P-agpec:

[worker-1] $ docker inspect 72e@5af4e654 --format "{{json
.NetworkSettings.Networks.ingress.IPAddress}}"
"10.255.0.8"

Nnn:

[worker-1] $ docker inspect 72e@5af4e654 --format "{{range
.NetworkSettings.Networks}}{{.IPAddress}}{{end}}"
10.255.0.8

NAMES

J171st Toro, 4TOOBI MPOBEPUTH KOPPEKTHOCTH JOCTYIA K HAIIEMY MPUJIOKEHHIO, C HAILIETO

JIOKAJIbHOT'O KOMIIBIOTEpA
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$ curl ManagerPublicIP:8080

<IDOCTYPE html>

<html>

<head>

<title>Welcome to nginx!</title>

<style>

body {

width: 35em;

margin: @ auto;

font-family: Tahoma, Verdana, Arial, sans-serif;

}
</style>

1.3 Co3faHue AeMOHCTPALMOHHOIO BE6-NPUNOKEHUA:

B oatom mpumepe MBI cozmamum mpuioxkenue Python Flask Example, koropoe
pacreydatbiBaeT XOCT-UMsI KOHTelHepa (containerid), a Takxe negataetr UUID.

DT0 MO3BOJIUT HaM YBUJIETh, KOT'JIa Mbl MacIITAOMpyeM CITyKO0y, UTO BeO-IpUIIOKEHHE Oy eT
coo0uIaTh HaM pa3Hble UMEHA XOCTOB Ha KaxxaoM 3anpoce HTTP, tak kak Oyzaer paboTtaTh
aNropuUTM 0ATAHCUPOBKH HArpy3ku round-robin.

1.3.1 Co3aaHue NpMBaTHOro PENO3nMTOpPMA A58 COXPaHEHMA HallmMx 06pa3oB.:
Mp&I pa3zMecTUM MIPUBATHBIN CEPBEP PEIIO3UTOPUSI B KaUeCTBE CITY>KObI B HaleM poe. Ha
HEM OyJlyT XpaHUThCS 00pa3bl BEO-NPHIIOKEHUI, 4TO OyAyT 3aIyCKaThCsl B HAIIEM POE:

[manager] $ docker service create --name registry --publish "5000:5000" registry:2

[TonmpoGyem cnenats 3anpoc B API u3 kaxkoro y3ia Haiiero kiactepa Ha Halll IPUBATHBINA
PENO3UTOPHIA, YTOOBI yOSTUTHCS B BO3MOXKHOCTH JocTyma. «manager:5000» — sto cereBoe
UM Halero y3ina-meremkepa Docker Swarm. IMonyyast takoit 3ampoc, mo overlay network
OH OyZIeT IIepechlIaTh €ro Ha TE y3JIbl, TJIe Pa3BEPHYT cepBHUC registry:

$ curl manager:5000/v2/ catalog
{"repositories":[]}

YauBHTENbHAS BEIlb 3/€Ch 3aKiouaeTcs B ToM, 4ro Docker Swarm wucnosib3yer
TEXHOJIOTHIO INQress routing mesh, takum oOpa3oM Bce y3IIbl, KOTOPBIC SBJISIOTCS 4acThIO
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post OyIyT OTBEYaTh HA 3aMPOCHI HA OTKPBITHIN MOPT, JaXe €CIM HeOOXOAMMBIA KOHTEHHED
HE HaXOAMUTCS HA 3TOM y3JIe€.

Hampumep, MbI BUIMM, 9TO HAIll KOHTEHHEP HAXOIUTCS Ha y3i1e WOrker-1. Eciiu MbI o1y gum
nyOuunbie I[P Hamero y3ma manager node w Hamero y3ina Worker node, a 3atem cremaem
HTTP-3anpocer Ha nopt 5000 (B ganHOM cityuae) 3tux [P, u To Mbl yBUAMM, YTO 3amIpOCHI
OyyT 00pabOTaHBI.

192.168.99.100:8080 192.168.99.101:8080 192.168.99.102:8080
my-web published port my-web published port my-web published port
swarm swarm swarm
load load load
balancer balancer balancer
R I et Tl o o ...-..---n-_'_‘,'.'-'-‘“l
‘."'. ) ........ - . ot i ’ ...........................................
At I O A
10.0.0.1:80 10.0.0.2:80
my-web. 1 node1 my-web.2 node2 node3
192.16899.100 192.168.99.101 192.168.99.102

ingress network

Pexum Docker Engine swarm no3BoJsieT jierko myOauKoBaTh HOPTHI ISl CEPBUCOB, YTOOBI
CHeNaTh UX AOCTYNHBIMM JUISl KJIIMEHTOB 32 IMpeAeaMu posi. Bce y3ibl y4acTBYIOT B CETKE
BXOJSIIEH MaplIpyTHU3alui. MapipyTU3allMOHHAsl CETKA MO3BOJISIET KAKIOMY Y3y B poe
IPUHUMATh COSAMHEHUS Ha OMYyOJIMKOBAHHBIX NOPTaX JJs JI0OOM CiryKOBbl, 3aIlyIlIeHHOH B
poe, axke eciiM Ha y3Jie He 3allyllleHa HU OJHa 3aj1ava. MapiipyTtuzatop mesh Hanpaiser
BCE BXOJSIIME 3alpOoChl K OMyOJIMKOBAaHHBIM MOPTaM Ha JOCTYIHBIX Y3J1aX B aKTUBHBIN
KOHTelHep. s paboThl 3TOI ceTH HEOOXOIUMBI CIEAYIOIINE OTKPHIThIE MOPTHI

o Tlopt 7946 TCP/UDP ns Hax0XACHUS KOHTCHHEPOB.
« Port 4789 UDP nns moaaepku paboOThI INQGress ceTu.

1.3.2 CospaHue ceTu:
Coznaaum ceThb, KOTopast OyIeT UCToJIb30BaTh overlay driver, KOTOpbIii OXBaThIBAaET
HECKOJIBKO y3JI0B JOKEPOB:

[manager] $ docker network create --driver overlay --subnet 10.24.90.0/24 mynet
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Teneps, Korja HaIIa CeTh CO3/IaHa, JaBANTE MPOUHCIIEKTHPYEM CETh, YTOOBI OTIPEICTUTH €€
JETaJN:

$ docker network inspect mynet

[

{

"Name": "mynet",
"Id": "byzlz1l4r2mwv4j9jisu7ellhs”,
"Created": "0001-01-01T00:00:00Z",
"Scope": "swarm",
"Driver": "overlay",
"EnableIPv6": false,
"IPAM": {

"Driver": "default",

"Options": null,

"Config": [

{
"Subnet": "10.24.90.0/24",

"Gateway": "10.24.90.1"

}
]
¥
"Internal": false,
"Attachable": false,
"Containers": null,
"Options": {
"com.docker.network.driver.overlay.vxlanid_list": "4103"
}s

"Labels": null

Koraa cepBuc cBsi3aH ¢ 3TOU CEThIO, C TOUKHU 3pEHUs pa3penieHus dns, uMs ciay>k0bl Oyaer
OTBEYATh HA BUPTYAIBHBIN ip (VIp) CITyKOBI.

1.3.3 Co3gaamm Koa Hallero npunoskerns, a Takke Dockerfile n docker-compose:

CoznaguM Karanor, rjie 0y/1eT XpaHUThCs KOJI HAIETO MPUIIOKEHUS:

$ mkdir flask-demo
$ cd flask-demo

VYkaxum 3aBucumMocTh Python B ¢aiine requirements.txt:

$ nano requirements.txt
flask

Coznanum npuinoxxenue Python Flask (app.py), kotropoe OyaeT nmoka3aTh Ha3BaHUE
KOHTEMHEpa U ciiydaliHyI0 CTpoKy uuid:
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$ cat app.py

from flask import Flask
import os

import uuid

app = Flask(__name_ )

@app.route('/")

def index():
hostname = os.uname()[1]
randomid = uuid.uuid4()
return 'Container Hostname:

+ hostname + ' , ' + 'UUID: ' + str(randomid)

if __name__ == main__ ":
app.run(host='0.0.0.0"', port=5098)

Coznanum , KOTOPBIN OYJIET CIY>KUTh UHCTPYKIIUEH O TOM, KaK MMOCTPOUTH 00pa3
HAIIETO BEO-NPUIIOKECHHUS:

$ nano Dockerfile

FROM python:3.4-alpine

ADD . /app

WORKDIR /app

RUN pip install -r requirements.txt
CMD ["python", "app.py"]

Coznmamum ¢aiin , KOTOpBIK OyneT opMupoBaTh 00pa3 C MOMOIIHIO
HAIIIETO Dockerfile, yKa3bIBasi HEOOXOIUMBIE OTKPBITBIE MTOPTHI U PETUCTP 00pa3oB. Taxxke
yKa)KeM, 4TO MPIIOKEHUE JTODKHO paboTaTh B paMKax ceTu Mynet:

$ nano docker-compose.yml
version: '3’

services:
web:
image: master:5000/flask-app
build:
ports:
- "80:5098"

networks:
default:
external:
name: mynet

[TocMoTpuM Ha (aitn mogpodHee. CTpoKa «image: master:5000/flask-app» O3HAYAET, UTO
00pa3 HeoOXoauMO OyAET B3SATh U3 JIOKATLHOTO PETIO3UTOPHS, JOCTYITHOTO 10 aJpecy
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«master:5000». Ctpoku «ports:» «- "80:5098"» o3Hauar0T, 4TO JTOKATHHBIN MTOPT
npwioxeHus: 5098 Oyner HazHauen Ha mopt 80.

[Tpoepum 3amyck docker COMpOSe J1oKaIbHO Ha OJHOM Y3JI¢:

$ docker-compose up
# do some testing
$ docker-compose down

Eciu npuinoskeHne He MOXKET MOIKIIOUYATHCS K CEeTH MYNet 9To MBI co3aaau
s Docker Swarm, To Heo6xoauMoO TiepecoOpath (YIaMTh U CO3/IaTh
3aHOBO) ceTh Mynet ¢ mapamerpom --attachable

[manager] $ docker network rm mynet
[manager] $ docker network create --driver overlay --attachable --subnet
10.24.90.0/24 mynet

CobepeM 00pa3, 3arpy3uM €ro B IPUBATHBIN PENO3UTOPHUI, KOTOPHIH yka3an B docker-
compose.yml :

$ docker-compose build

$ docker-compose push

Pushing web (master:5000/flask-app:latest)...

Pushing web (master:5000/flask-app:latest)...

The push refers to repository [master:5000/flask-app]

ERROR: Get https://master:5000/v2/: dial tcp: lookup master on 172.31.0.2:53: no such host

Ecnu 3arpy3ka o0pasa B pero3UTOpHiA He IIPOMCXOIMT, 3TO CBA3aHO ¢ TeM, uro docker He
MOJKET COITOCTaBUThL UMS y3j1a «Mastery, ykazannoe B docker-compose.yml ¢ agpecom, rae
pa3BEpHYT HAIll CEPBUC peno3uTopus. B ¢aitnax hosts Mbl Ha3Bau roJIOBHOM y3ei1 HE
«master» a «manager», moaTomMy ykaxxem 3ToT y3ei B ¢aitne B docker-compose.yml
BMECTO master:5000 -> manager:5000

[Tepecobepem u monpoOyeM elie pas 3arpy3uTh Halll 00pa3 B Perno3uTOpHuit
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$ docker-compose build

$ docker-compose push

Pushing web (manager:5000/flask-app:latest)...

The push refers to repository [manager:5000/flask-app]

ERROR: Get https://manager:5000/v2/: http: server gave HTTP response to HTTPS client

Uto0bI HCTIPAaBUTH ATy MPOOJIEMY, Ha KaXKIOM y3j1€ HE0OX0AUMO co31aTh (aiin
Jetc/docker/daemon.json ¥ 3aIIOJIHUATH €0 CO CIEAYIOIIECH I/IH(i)OpMaHI/Ief/'Ii

sudo nano /etc/docker/daemon.json
{ "insecure-registries”:["manager:5000"] }

ITocie sToro nepe3amnyckaem docker koMaHIOi :

sudo systemctl restart docker

910 HCO6XOI[I/IMO CACIaTb Ha BCCX Y3JIaX.

Teneps cobupaem BcE elnie pasok.

$ docker-compose build

$ docker-compose push

Pushing web (manager:5000/flask-app:latest)...

The push refers to repository [manager:5000/flask-app]
dodf9f5805cc: Pushed

18d1f3d4d258: Pushed

62de8bcc470a: Pushed

58026b9b6bf1l: Pushed

fbel6fco7fod: Pushed

aabe8fddede5: Pushed

bcf2f368fe23: Pushed

latest: digest: sha256:6014c18bc6e0f93c32b742dfd6db16e18404ee6984b716eadb7del55239a7ade size:
1786

Teneps, koraa Hamr 00pa3 COXpaHEH B HAIIIEM MTPUBATHOM PETIO3UTOPUH, CO3/IaIUM CITYKOYy
U3 3TOTO 00pa3a 1 omyOJIMKyeM Ha TOPT 80 TO, YTO OYyJIeT pa3BepHYTO BHYTPH KOHTEHHEpa
Ha MOPTY 5098 (3TOT MOPT YKa3aH B KOJE).
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OOpaTtuTe BHUMaHHE, YTO Mbl yCTAHOBUJIM TOJIBKO | PEMIIMKY, UTO O3HAYAET, YTO KaXAbIi

pa3, korma mbl genaeM HTTP-3anpoc, Ham OyeT Bo3BpamiaThCs OJTHO M TOXKE UMS y371a, TaK

KaK y Hac OyJieT ToJIbKO 1 KOHTEelHep B HallleM poe.

MBI TakKe yCTaHOBWIIU TTapaMeTp B 3HaYCHUE 5 CEKyHJI YTO 03HAYAET, YTO
pu OOHOBJICHMH HAIIIETO CepBHCa, KaXK/1as 3aja4a (KoHTelHep) Oy1eT OOHOBISATHCS C 5-
CEKYH/IHOH 3aJCPKKON MEKIY KaKIbIM U3 HUX.

1.3.4 Co3pgaHue cepsuca Flask-Demo:

[manager] $ docker service create --name flask-demo --network mynet --update-delay 5s --
publish 80:5098 --replicas 1 manager:5000/flask-app

1.3.5 [IpoCcMOTp CepBMCOB B HalLEM poe:
HpOCMOTpI/IM CIIMCOK CCPBHCOB B HAILICM POC U IIPOBCPUM, ABJLICTCA JIKM YHUCJIO PCILIUK
TaKHMM XK€, KaK 1 TO 4TO OBLIO YCTAHOBJICHO IIpHU CO3JJaHHUU CCPBHUCA:

[manager] $ docker service 1ls

ID NAME MODE REPLICAS IMAGE
S5y520y6fau5]j flask-demo replicated 1/1 master:5000/flask-app:latest
xfk2z5s2ybcg registry replicated 1/1 registry:2

[Tociie TOro Kak Mbl BUJIUM, UTO KEJIAEMOE YUCIIO PEIJIMK JOCTUTHYTO, MBIl MOXKEM
BBITIOJIHUTH KOMAH]Ty ps, YTOOBI YBUJIETh COCTOSIHHUE U BpeMs pabOThI, a TAK)KE Ha KAaKOM
y3JI€ KOHTEUHED KUBET:

$ docker service ps flask-demo

ID NAME IMAGE NODE DESIRED STATE CURRENT
STATE ERROR PORTS
u7abe@xhwrlzh flask-demo.l master:5000/flask-app:latest worker-1 Running Running 11

seconds ago

[IpoBepuM paboTy KOHTEHHEpa BTOPOM pa3, OCyIIeCTBUB BX0/ Ha y3ea worker-1 u
pOBepUB, PYHKITMOHUPYET JIM KOHTEHHEP Ha YKa3aHHOM Y3JI€:

[worker-1] $ docker ps --filter "name=flask-demo" --format "table {{.ID}}\t{{.Names}}"
CONTAINER ID NAMES
4e6bd7a8a2bf flask-demo.1.u7ab@xhwrlzh3r8xme@8ievop

[TocMOTpUM HA OTKPBITHIN TIOPT:
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$ docker service inspect --format="{{range .Endpoint.Ports}}{{.PublishedPort}}{{end}}" flask-
demo
80

1.3.6 TecTnpoBaHMe Hallero cepBumca:
Tenepp U3 KIMEHTA 3a NpeaeaamMu Hamero post Mel caeitaeM HTTP-3anpoc k Hamemy
MeHnekepy u [P-anpecam paboyero y3na:

[client] curl -XGET ManagerNodePublicIP
Container Hostname: 4e6bd7a8a2bf , UUID: 771cc6bd-b669-4f68-83c6-cbb30ado1380
[client] curl -XGET WorkeriNodePublicIP
Container Hostname: 4e6bd7a8a2bf , UUID: c4f4115b-e848-4941-a399-b703afed249d

MBI BUIUM, YTO HaM HY>KHO U3MEHHUTbH KOJ| TaK, YTOOBI OH 3aKaHYMBaJ BHIBOJI CUMBOJIOM
HOBOM CTPOKHU

1.3.7 O6HOBNEHME HALLIEro KOAa NPUAOKEHMA:

$ nano app.py

N3menuTe ko Tak, YToObI MbI 100ABIISLIIA CUMBOJI HOBOU cTpoku nocie Hamero UUID:

3aMEHHUM CTPOKY

return 'Container Hostname: ' + hostname + ' , ' + 'UUID: ' + str(randomid)
Ha cnenyromyro:
return 'Container Hostname: ' + hostname + ' , ' + 'UUID: ' + str(randomid) + '\n'

1.3.8 Co3aaanm HoBbl 06pa3 M3 0OHOB/IEHHOTO KOAa, 3arpy3nM ero B YaCTHbIM PENO3UTOPMUIA:

Teneps, Korja Halle NpuiIOKeHne 0OHOBIEHO, Mbl JOJIKHBI COOpaTh €ro HOBBIM 00pa3 u
3arpy3uTh €ro B HaIll IPUBATHBIN perno3uTopuil. Mbl MO Obl IPUMEHUTH TET K HAIIEMy
U300paKeHHI0, HAIPUMeEp flask-app:vl HO MOCKOJIBbKY MBI PEIIMIN UX HE UCIOIb30BaTh
OyJZ1eM UCIOJIb30BaTh TET latest, KOTOPBI OTMEYAET MOCJIEAHIOI COOpKY 00pasa.
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Ecnu ucnonssyercst docker-compose, To Ter 10keH ObITh YKa3aH B (aiisie docker-
compose.yml. Eciin docker-compose He ncnonb3yercsi, TO Ter HeOOXOAMMO YKa3aTh 4epe3
ImapaMTep docker build.

$ docker-compose build

$ docker-compose push

Pushing web (manager:5000/flask-app:latest)...

The push refers to a repository [manager:5000/flask-app]

Kak anprepHaTuBY, MBI TaK)K€ MOXKEM cO371aTh 00pa3 6e3 docker-compose:

$ docker build -t flask-app .

$ docker tag flask-app master:5000/flask-app

$ docker push manager:5000/flask-app

The push refers to a repository [manager:5000/flask-app]

[TpoBepuM, YTO MBI MOKEM YBHJIETh OOHOBJIEHHBIN 00pa3 B HAllIEM YaCTHOM PENO3UTOPHUU:

$ docker images manager:5000/flask-app

REPOSITORY TAG IMAGE ID CREATED SIZE
manager:5000/flask-app latest 3253d71edfa4d 17 minutes ago 93.3 MB
manager:5000/flask-app  <none> b7fd5b5e7892 51 minutes ago 93.3 MB

1.3.9 O6HOoBNEHME CNYHKObI:
[Ipumenum Mexanuszm oOHoBeHUs rolling update st Hamel ciry>KObI:

$ docker service update --image manager:5000/flask-app:latest flask-demo

Y6eaumcs, uro ciyx6a paboTaer:

$ docker service 1s

ID NAME MODE REPLICAS IMAGE
Sy520y6fau5j flask-demo replicated 1/1 manager:5000/flask-app:latest
xfk2z5s2ybcg registry replicated 1/1 registry:2

3amyctum docker service ps ¢ UMEHEM HaIlel CIyKObl, YTOOBI TPOBEPUTD, YTO MPEIABITY AN
KOHTEeHHEep ObLT OCTAaHOBJICH, & HOBBIM KOHTEHHEDP ¢ 0OHOBJIEHHBIM KOJOM OBLIT 3aITyIICH:

22



$ docker service ps flask-demo

ID NAME IMAGE NODE DESIRED STATE CURRENT
STATE ERROR PORTS
ltvenwz4jidh flask-demo.1 master:5000/flask-app:latest worker-2 Running Running

2 minutes ago
u7ab@xhwrlzh \_ flask-demo.1l master:5000/flask-app:latest worker-1 Shutdown
Shutdown 2 minutes ago

(Onumonaineho:) Elie pas, Mbl MOKeM BONTH Ha y3€JI worker-2, YTOOBI YOSAUTHCS, YTO MBI
MOJKeM yBHAETh container-id:

[worker-2] $ docker ps --filter "name=flask-demo" --format "table {{.ID}}\t{{.Names}}"
CONTAINER ID NAMES
499b2a76da67 flask-demo.1.ltvenwz4jidhj7esc89eebgzp

1.3.10 TecTupoBaHne 0BHOBNEHHOTO BEO-NPUIOKEHMA:
Teneps napaiite crnenaem Te ke cambie HTTP-3anpocsl, 4To0bI TpoBepUTh ObLIA JTU
0OHOBJICHA CITy>K0a:

[client] $ curl -XGET 52.214.150.151
Container Hostname: 499b2a76da67 , UUID: bld534eb-e737-46ce-91e2-5800bf24a72e

[client] $ curl -XGET 52.214.150.151
Container Hostname: 499b2a76da67 , UUID: 6c47b@c5-7ffa-4501-a522-c430e420bl2c

MBI MOXeM BHIETh OOHOBIICHHBIM BBIBOJI, C IIEPEHOCOM CTPOKH.

1.3.11 MacwTabupoBaHmne HaWero NPUNOKEHUA:
[TpoBeprM BO3MOKHOCTh MacIITaOMPOBAaHUS HALIErO MpUiIoxkeHus 10 10 KOHTeHepoB:

$ docker service scale flask-demo=10
flask-demo scaled to 10

JlaBaiiTe B3riIiHEM Ha HAlllM KOJIMYECTBO PETUIUK:

$ docker service 1s
ID NAME MODE REPLICAS IMAGE
S5y520y6fau5j flask-demo replicated 10/10 master:5000/flask-app:latest
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xfk2z5s2ybcg registry

replicated 1/1

registry:2

Mel BHUAUM, YTO HAlllK 3aJa49U PCINIMOUPYIOTCA, U MBI MOKCM YBHUACTDb, HAd KAKUX Y3JIaX OHHU

paboTaroT:

$ docker service ps flask-demo

ID NAME
STATE

ltvenwz4jidh flask-demo.

2 minutes ago
xyxi33keqdny
Shutdown 2 minutes ago
u7ab@xhwrlzh
Shutdown 6 minutes ago

yhnf8wyrimvb flask-demo.

39 seconds ago

vxghtq86537m flask-demo.

37 seconds ago
f3p8ym23rdir
37 seconds ago

q9hgb8z58ybd flask-demo.

39 seconds ago

gqdxef5d2bspt flask-demo.

37 seconds ago
a7wjnllo9jbz
41 seconds ago

7760il0gyo32 flask-demo.

37 seconds ago

u2mpr2t7aoj5 flask-demo.

39 seconds ago
kypazgcch5aa
41 seconds ago

flask-demo.

flask-demo.

flask-demo.

ERROR PORTS

1

\_ flask-demo.1

\_ flask-demo.1l

2

3

10

IMAGE

master:

master

master:

master

master:

master

master:

master

master:

master:

master:

master:

5000/flask-app:
:5000/f1lask-app:
5000/flask-app:
:5000/flask-app:
5000/flask-app:
:5000/flask-app:
5000/flask-app:
:5000/flask-app:
5000/flask-app:
5000/flask-app:
5000/flask-app:

5000/flask-app:

latest

latest

latest

latest

latest

latest

latest

latest

latest

latest

latest

latest

NODE

worker-2

worker-1

worker-1

master

worker-1

worker-1

master

worker-1

worker-2

worker-1

master

worker-2

DESIRED STATE
Running
Shutdown
Shutdown
Running
Running
Running
Running
Running
Running
Running
Running

Running

CURRENT

Running

Running
Running
Running
Running
Running
Running
Running
Running

Running

JIOTIOTHUTENBHO MMOCMOTPHM paclpeielieHue KOHTEHHEPOB TI0 y3JaM, TJe OHU paboTaroT:

[master] $ docker ps --filter "name=flask-demo" --format "table {{.ID}}\t{{.Names}}"

CONTAINER ID
9e6b28ba711f
4c3edef5c69b
5a052e37ef73

A na y3ne worker-1:

[worker-1] $ docker ps --filter "name=flask-demo" --format
NAMES

flask-demo.6.qdxef5d2bspt2dtgadpdj6abl
flask-demo.4.f3p8ym23rdiredo7xqytlyt7h
flask-demo.3.vxghtq86537mpxpo5t31zmli4
flask-demo.8.7760i10gyo32h76czx7jquwkgf

CONTAINER ID
499b2a76da67
3bd92ade8242
bd64090dc3f5
3a5effab8827

NAMES

flask-demo.9.u2mpr2t7aoj5c5nggr2k3dvjf
flask-demo.2.yhnf8wyrimvbg937dt6tkjwbeo
flask-demo.5.q9hghb8z58ybd@7cztmignqogy

Janee, Ha y3ae worker-2:

"table {{.ID}}\t{{.Names}}"
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[worker-2] $ docker ps --filter "name=flask-demo" --format "table {{.ID}}\t{{.Names}}"
CONTAINER ID NAMES

20e8148ab72f flask-demo.10.kypazgcch5aaw4104ha8rielv
217c86d234de flask-demo.7.a7wjnllo9jbzv4p5hbgierp7g
2186ed70646¢ flask-demo.1l.1ltvenwz4jidhj7esc89eebgzp

[TockonbKy cityk0a perIMIpyeTcss Ha HECKOJIbKUX KOHTEHHEepax, Hallle MPUJI0KEHUE
JIOJKHO Terepb 00CTyKUBATh 3alIPOChl HA OCHOBE Pa3HBIX KOHTEHHEPOB:

[client] $ curl -XGET 52.214.150.151
Container Hostname: 9e6b28ba711f , UUID: 16780535-8c5f-445a-aldd-fdb10e@7bc59

[client] $ curl -XGET 52.214.150.151
Container Hostname: 4c3edef5c69b , UUID: ea496a8f-b49d-470b-a0f4-e695810374aa

I[aBaﬁTe caciiacMm 10 3alIpOCOB, YTOOBI YBUIACTH UM XOCTAa B OTBCTAaX M3 KOHTGﬁHGpOB:

$ for x in {1..10}; do curl -XGET 52.214.150.151; done

Container Hostname: 3a5effab8827 , UUID: ©0e3454e-4d0c-48d9-96ec-e8875c893b36
Container Hostname: 9e6b28ba711f , UUID: bf6da863-94a3-445d-b386-25e290004ed2
Container Hostname: 4c3edef5c69b , UUID: 1a611f14-0cc6-4495-b246-5bb4db652002
Container Hostname: 5a@52e37ef73 , UUID: 684f00dc-al7c-418a-bfb7-d2bac50d4c6e
Container Hostname: 20e8148ab72f , UUID: 85696153-d3d5-4f7a-b663-eb4e@c199555
Container Hostname: 217c86d234de , UUID: df7d2bd8-4cae-4150-a825-754e84709724
Container Hostname: al86ed70646c , UUID: 88cc84fe-44f7-4d4d-9f67-9479d52688d7
Container Hostname: 499b2a76da67 , UUID: e4d643e0-10e6-452f-abc7-f712fdfe7cdd
Container Hostname: 3bd92ade8242 , UUID: ce23f3b2-c55d-4533-b164-5f60b8bf3aa0
Container Hostname: bd64090dc3f5 , UUID: 9e2bb8c2-848e-49ff-99d8-dff47644b74b

Cnenaem 12 3anpocoB. TeopeTu4ecku Mbl JOJKHBI YBUIETh 10 YHUKAJIBHBIX UMEH XOCTA!

$ for x in {1..12}; do curl -XGET 52.214.150.151; done

Container Hostname: 3a5effab8827 , UUID: 84a874b9-3767-4b07-82da-ba2edede2240
Container Hostname: 9e6b28ba711f , UUID: ©ela7736-e89b-4c30-9739-97ef7b8a203a
Container Hostname: 4c3edef5c69b , UUID: 455df8e9-b465-4b58-865e-56d708148c26
Container Hostname: 5a@52e37ef73 , UUID: 7478f449-ec48-4378-8cdl-falae3465f78
Container Hostname: 20e8148ab72f , UUID: 25ddl1fa-c09d-437a-b4d8-al12b7933a245
Container Hostname: 217c86d234de , UUID: b4e26634-037a-4694-b849-896c0bc89946
Container Hostname: al86ed70646c , UUID: 3af5619d-bfa9-4ac7-8190-01f11876b33bl
Container Hostname: 499b2a76da67 , UUID: e38bd20d-c9e7-4ble-9f1f-a25574207558
Container Hostname: 3bd92ade8242 , UUID: 3caec655-a4f8-4956-a5b0-00a68db99233
Container Hostname: bd64090dc3f5 , UUID: 2c8cfe74-42ff-4463-b069-03fb3be5f290
Container Hostname: 3a5effab8827 , UUID: bb84adea-1dee-4b57-aea5-e086e0ad979ce
Container Hostname: 9e6b28ba711f , UUID: 72706bl15-544b-4a3f-b66c-5el1d3a363cc?

3amycTuM Oami-CKpUNT AJs MoJcUeTa AyOJIMKaTOB:



$ for x in {1..10}; do curl -XGET 52.214.150.151; done >> runl.txt

$ for x in {1..12}; do curl -XGET 52.214.150.151; done >> run2.txt

Ham mepssrii 3amyck (10 3ampocoB):

[client] $ cat runl.txt | awk '{print $3}' | sort | uniq -c
1 20e8148ab72f
217c86d234de
3a5effab8827
3bd92ade8242
499b2a76da67
4c3edef5c69b
5a052e37ef73
9e6b28ba711f
al86ed70646¢C
bd64090dc3f5

RRRRRRRRR

Bropoii 3amyck (12 3ampocoB):

[client] $ cat run2.txt | awk '{print $3}' | sort | uniq -c
1 20e8148ab72f
217c86d234de
3a5effab8827
3bd92ade8242
499b2a76da67
4c3edef5c69b
5a052e37ef73
9e6b28ba711f
al86ed70646¢
bd64090dc3f5

RRNRRRRNOR

Coznagum porpammy Ha Python juist cimydaiftHoro BeiOOpa 01HOTO U3 3 y3JI0B C TIOKEP-

koHTelHepamu A BoinonHenus 3anpoca HTTP GET u Bo3Bpara IP-agpeca Docker Host u

uneHTUdUKaTOpa KOHTEIHEPa, 00CITYKIBAIOIIETO OTBET:

>>> import time

>>> import random

>>> import requests

>>> for x in xrange(20):
time.sleep(0.125)

docker_host = random.choice(['34.253.158.130"', '34.251.150.142', '52.214.150.151'])
get request = requests.get('http://' + str(docker_host)).content.split("’

print("Host: {@}, Container: {1}".format(docker_host, get request))

Host: 52.214.150.151, Container: 217c86d234de
Host: 52.214.150.151, Container: al86ed70646c
Host: 34.251.150.142, Container: bd64090dc3f5
Host: 34.251.150.142, Container: 3a5effab8827
Host: 52.214.150.151, Container: 499b2a76da67
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Host:
Host:
Host:
Host:
Host:
Host:
Host:
Host:
Host:
Host:
Host:
Host:
Host:
Host:
Host:

52.
52.
52.
34.
52.
52.
34.
34.

34

34.
34.
34.

34

52.
34.

214.
214.
214.
253.
214.
214.
251.
251.
.253.
253.
253.
251.
.253.
214.
251.

150

150

158

158

.151,
15@.
15@.
158.

151,
151,
130,

.151,
150.
150.
150.

151,
142,
142,

.130,
158.
158.
150.

130,
130,
142,

.130,
150.
150.

151,
142,

Container:
Container:
Container:
Container:
Container:
Container:
Container:
Container:
Container:
Container:
Container:
Container:
Container:
Container:
Container:

3bd92ade8242
bd64090dc3f5
3a5effab8827
9e6b28ba711f
9e6b28ba711f
4c3edef5c69b
4c3edef5c69b
9e6b28ba711f
4c3edef5c69b
5a052e37ef73
20e8148ab72f
5a052e37ef73
217c86d234de
5a052e37ef73
217c86d234de

1.4 3apaHue Ha CaMOCTOATENbHYIO Peann3aLmio

Ha ocHoBe n3yuenHbIx Texnosoruii padotsl ¢ Docker, Docker Compose u Docker Swarm
HE00X0MMO pa3paboTaTh 1 MOKa3aTh MacmTadbupyemMocTs B cperae AWS coOCTBEHHOTO
BeO-TIpHIIOKeHUs, oOecnieunBatoiiero oopadoTky CSV-dailioB u peanusyromniero nx
ACHHXPOHHYIO (OTJIOKEHHYI0) 00pabOTKYy.

Be0-cepBuc nomkeH npenoctabiiath Be0-API, obecrieunBaronuii 3arpys3Ky B cepBuc
Tabnuibl B BUje CSV-daiina nis ee o0pabOTKU U MOTyUYEHUs pe3ysbTara B Buae N
3JIEMEHTOB M3 IaHHOTO (pailyia ¢ MaKCUMaJIbHBIM 3HAaUEHUEM 3HAYEHUS TaHHBIX I10
omnpenenenHoMy oo ganaoro CSV-gaiina (TOP-N).

[TepBas ctpoka CSV-(aiina cogepKuT 3aroJ0BKH COOTBETCTBYIOIIUX CTOJIOIOB TaOJIHUIIBI.

B Ka4deCTBC anMepa MOKHO UCITIOJIB30BATh JAHHBIC CO C”[paHI/II_[BI
https://www3.epa.gov/otag/tcldata.htm (mampumep,
https://www3.epa.gov/fueleconomy/testcars/database/16tstcar.csv).
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1.5 JononHutenbHble BO3MOXXHOCTHU

1.5.1 Tonbko meHeaxKep NAaHMPOBAHMUA:

MBI MOKEeM HACTPOUTH y3€J1 HAIIETO MEHEIKepa TOIBKO JUTsl OOCTYKUBAHUSI 3aIIPOCOB U

BBIIIOJIHCHUS TINIAHUPOBAHUS:

$ docker node 1s
ID

HOSTNAME STATUS AVAILABILITY MANAGER STATUS

jlamte3vljhtbm3pb2qrpgwp6 worker-1 Ready Active

siqyf3yricsvjkzvejeoeaosb8h * master Ready Active Leader

srl5yzmeShxnzxal2tlefmwje worker-2 Ready Active

[Tocne mpocmoTpa HAMIKMX y37I0B B pO€, MBI MOKEM BBIOpATh, KAKOU y3J1a MBI XOTHM, YTOOBI

CJIMTH

$ docker node update --availability drain manager

manager

YTtoOBI IIPOBCPHUTH HAIIC U3MCHCHHUC!

$ docker node 1ls
ID

HOSTNAME STATUS AVAILABILITY MANAGER STATUS

jl4mte3vijhtbm3pb2qrpgwp6 worker-1 Ready Active

siqyf3yricsvjkzvejo0aob8h * master Ready Drain Leader

srl5yzmeShxnzxal2tlefmwje worker-2 Ready Active

[IpoBepka Ham y3/1a MEHEKEpA!

$ docker node inspect --pretty manager

ID:
Hostname:
Joined at:
Status:

State:
Availability:
Address:
Manager Status:
Address:

Raft Status:
Leader:
Platform:

OnepaunoHHaA cucTema:

Architecture:
Pecypchbl:
MpoueccopoB:
Memory:
Plugins:
Network:
Volume:

siqyf3yricsvjkzvej@oadbsh
master
2017-06-21 07:50:43.525020216 +0000 utc

Ready
Drain
172.31.18.90

172.31.18.90:2377
Reachable
Yes

linux
x86_64

1
3.673 GiB

bridge, host, macvlan, null, overlay
local
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Engine Version: 17.03.1-ce

n TCIICPb MBI BUAUM, YTO HAIIIN KOHTCﬁHCpBI pa60Ta10T TOJIBKO Ha pa60‘-IHX y3J1ax:

$ docker service ps flask-demo | grep Runn

ligowj70c5m8 flask-demo.1 master:5000/newapp:vl worker-1 Running Running 5
minutes ago

Zmmzcm6xxzzo kKonba-nemo.2 macTep:5000/newapp:vl paboTHUK-2 Ber Ber 25 cekyHAa Hasapg
a292huwkzr23 konba-pemo.3 macTep:5000/newapp:vl paboTHuUK-2 Ber 5 MUMHYT Hasaj

uuhbswsdvziq flask-demo.4 master:5000/newapp:vl worker-1 Running Running 4
minutes ago
x4vrrs6fgpqz flask-demo.5 master:5000/newapp:vl worker-2 Running Running 25

seconds ago

1.5.2 VYpaneHue cnybbi:

$ docker service rm flask-demo
1.5.3 VYpnanenue cetu:
$ docker network rm mynet

1.5.4 BbIxog 13 pos:
UT0oOBI yaanuTh y3JIbl U3 POS, 3aIyCTUTE CIEAYIOLIUE U3 Y3II0B!

[worker-1] $ docker swarm leave
[worker-2] $ docker swarm leave

MBI MOKEM TTePEUHUCIUTD HAITU Y3JIbl, YTOOBI MOJYYUTh Y3JIbl, KOTOPHIE MBI XOTUM yAAJIUTh
OT MEHeKepa:

[master] $ docker node 1s

ID HOSTNAME STATUS AVAILABILITY MANAGER STATUS
jldmte3vijhtbm3pb2qrpgwp6 worker-1 Down Active
siqyf3yricsvjkzvejo0aob8h * master Ready Drain Leader
srl5yzmeShxnzxal2tlefmwje worker-2 Down Active

Y nanenue y3JI0B U3 CITMCKAa MCHECKCPOB.

$ docker node rm worker-1
worker-1
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$ docker node rm worker-2
worker-2

$ docker node 1ls

ID HOSTNAME STATUS AVAILABILITY MANAGER STATUS
siqyf3yricsvjkzvejo0aob8h * master Ready Drain Leader
1.6 Pecypcbl:

Ha 6ase https://sysadmins.co.za/docker-swarm-getting-started-with-a-3-node-docker-swarm-cluster-with-a-

scalable-app/
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