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'RFNHU�SOXJLQV ���
7KH�ODE ���

$�XQLTXH�NH\ ���
'RFNHU�0DFKLQH ���
6HFXULW\�JURXSV ���
1HWZRUNLQJ�FRQILJXUDWLRQ ���
6WRUDJH�FRQILJXUDWLRQ�DQG�DUFKLWHFWXUH ���

,QVWDOOLQJ�)ORFNHU ���
*HQHUDWLQJ�)ORFNHU�FHUWLILFDWHV ���
,QVWDOOLQJ�VRIWZDUH ���
,QVWDOOLQJ�WKH�FRQWURO�QRGH ���
,QVWDOOLQJ�WKH�FOXVWHU�QRGHV ���
7HVWLQJ�ZKHWKHU�HYHU\WKLQJ�LV�XS�DQG�UXQQLQJ ���

,QVWDOOLQJ�DQG�FRQILJXULQJ�6ZDUP ���
$�YROXPH�IRU�6SDUN ���
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'HSOR\LQJ�6SDUN��DJDLQ ���
7HVWLQJ�6SDUN ���
8VLQJ�)ORFNHU�VWRUDJH ���

6FDOLQJ�6SDUN ���
0RQLWRULQJ�6ZDUP�KRVWLQJ�DSSV ���

3URPHWKHXV ���
,QVWDOOLQJ�D�PRQLWRULQJ�V\VWHP ���
,PSRUWLQJ�3URPHWKHXV�LQ�*UDIDQD ���

6XPPDU\ ���

&KDSWHU����([SORULQJ�$GGLWLRQDO�)HDWXUHV�RI�6ZDUP ���

/LEQHWZRUN ���
1HWZRUNLQJ�SOXJLQV ���
&RQWDLQHU�1HWZRUNLQJ�0RGHO ���

(QFU\SWLRQ�DQG�URXWLQJ�PHVK ���
0DF9/$1 ���

2YHUOD\�QHWZRUNV ���
1HWZRUN�&RQWURO�3ODQH ���
/LENY ���

+RZ�WR�XVH�OLENY ���
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6RIWZDUH�6XSSO\�&KDLQ ���
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&HUWLILFDWLRQ�$XWKRULWLHV ���
&HUWLILFDWHV�DQG�0XWXDO�7/6 ���
7KH�MRLQ�WRNHQ ���
$GG�7/6�ZLWK�'RFNHU�0DFKLQH ���

)RUP�D�FOXVWHU�RQ�D�SULYDWH�QHWZRUN ���
'RFNHU�1RWDU\ ���
,QWURGXFLQJ�'RFNHU�VHFUHWV ���
6XPPDU\ ���

&KDSWHU�����6ZDUP�DQG�WKH�&ORXG ���

'RFNHU�IRU�$:6�DQG�$]XUH ���
'RFNHU�IRU�$:6 ���
'RFNHU�IRU�$]XUH ���

'RFNHU�'DWDFHQWHU ���
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6ZDUP�RQ�2SHQ6WDFN ���
2SHQ6WDFN�1RYD ���

7KH��GHSUHFDWHG��QRYD�GRFNHU�GULYHU ���
7KH�UHDOLW\�b�2SHQ6WDFN�WKH�IULHQGO\�ZD\ ���
2SHQ6WDFN�+HDW ���
2SHQ6WDFN�0DJQXP ���

$UFKLWHFWXUH�DQG�FRUH�FRQFHSWV ���
,QVWDOO�+$�0DJQXP�RQ�0LUDQWLV�2SHQ6WDFN ���
&RQILJXUH�DQ�+$�0DJQXP�LQVWDOODWLRQ ���
&UHDWH�D�6ZDUP�FOXVWHU�RQ�0DJQXP ���

6XPPDU\ ���

&KDSWHU�����:KDW�LV�QH[W" ���

7KH�FKDOOHQJH�RI�SURYLVLRQLQJ ���
6RIWZDUH�GHILQHG�LQIUDVWUXFWXUH ���

,QIUDNLW ���
78)�b�7KH�8SGDWH�)UDPHZRUN ���

'RFNHU�VWDFNV�DQG�&RPSRVH ���
&DD6�b�&RQWDLQHUV�DV�D�6HUYLFH ���
8QLNHUQHOV ���
&RQWULEXWH�WR�'RFNHU ���

*LWKXE ���
)LOH�LVVXHV ���
&RGH ���
%HOW�DQG�RWKHU�SURMHFWV ���

6XPPDU\ ���

,QGH[ ���
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digitalocean:
      image: “docker-1.12-rc4”
      region: nyc3
      ssh_key_fingerprint: “your SSH ID”
      ssh_user: root
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export DOCKER_TLS_VERIFY="1"

export DOCKER_HOST="tcp://<IP ADDRESS>:2376"

export
DOCKER_CERT_PATH="/Users/user/.docker/machine/machines/machine"

export DOCKER_MACHINE_NAME="machine"
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- name: Run the Swarmkit Master
  docker:
  name: swarmkit-master
  image: "fsoppelsa/swarmkit"
  command: swarmd --listen-remote-api 0.0.0.0:4242
  expose:
    - "4242"
  ports:
    - "0.0.0.0:4242:4242/tcp"
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  volumes:
    - "/var/run/docker.sock:/var/run/docker.sock"
  detach: yes
  docker_url: "{{ dhost }}"
  use_tls: encrypt
  tls_ca_cert: "{{ dcert }}/ca.pem"
  tls_client_cert: "{{ dcert }}/cert.pem"
  tls_client_key: "{{ dcert }}/key.pem"
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- name: Join the slave to the Swarmkit cluster
  docker:
    name: "{{machine_uuid}}"
    image: "fsoppelsa/swarmkit"
    command: swarmd --join-addr "{{ masterip }}":4242
    volumes:
      - "/var/run/docker.sock:/var/run/docker.sock"
    detach: yes
    docker_url: "{{ shost }}"


!.!Le/3�.) e.1*/e%*e&+%*e)+ !Le�* e&+%*/e0$!e�(1/0!.e%*%0%�0! e+*e0$!e��/0!.Le�5e�+**!�0%*#
0+e,+.0e4242/tcpKe�$%/e%/e0$!e!-1%2�(!*0e+"e0$!e"+((+3%*#e +�'!.e�+))�* M

    GRFNHU�UXQ��G��Y��YDU�UXQ�GRFNHU�VRFN��YDU�UXQ�GRFNHU�VRFN
����IVRSSHOVD�VZDUPNLW�VZDUPG���MRLQ�DGGU���GRFNHU�PDFKLQH�LS�VZDUPNLW�
����PDVWHU������

�$!e�*/%�(!eloope�+))�* e3%((e0�'!e/+)!e)%*10!/e0+e"%*%/$Le !,!* %*#e+*e$+3e)�*5
3+.'!./e�.!e/0�.0%*#Ke�$!*e0$!e,(�5�++'e$�/e"%*%/$! Le3!e��*e�+*0.+(e0$�0e0$!e�(1/0!.e3�/
�.!�0! e�+..!�0(5e1/%*#eswarmctlKe�"e5+1e$�2!*[0e/+1.�! e0$!eswarmkit-mastere���$%*!
�.! !*0%�(e5!0Le%0[/e0%)!e0+M

    HYDO���GRFNHU�PDFKLQH�HQY�VZDUPNLW�PDVWHU�



�!!0%*#`�+�'!.`�3�.)`�+ !

S`>9`T

�+3e3!e%*2+'!e0$!e�+*0�%*!.e.1**%*#e0$!e/3�.) e)�/0!.Le1/%*#e!4!�M

    GRFNHU�H[HF��WL���G�EH���GDE�VZDUPFWO��V��VZDUPNLWVWDWH�VZDUPG�VRFN
����QRGH�OV

�+Le$!.!e3!e$�2!e(%/0! e0$!e3+.'!./e0$�0e$�2!e&+%*! e0$!e)�/0!.K

&UHDWLQJ�D�VHUYLFH�RQ�6ZDUP.LW
�/%*#e0$!e1/1�(eswarmctle�%*�.5Le3!e��*e*+3e�.!�0!e�e/!.2%�!eR3!�SLe)� !e+"e*#%*4
�+*0�%*!./K

�!e�!#%*e�5e�$!�'%*#e0+e)�'!e/1.!e0$�0e0$!.!e�.!e*+e��0%2!e/!.2%�!/e+*e0$%/e�.�* e*!3
�(1/0!.M



�!!0%*#`�+�'!.`�3�.)`�+ !

S`>:`T

�+e3![.!e.!� 5e0+e/0�.0e+*!Le3%0$e0$%/e�+))�* M

    GRFNHU�H[HF��WL���G�EH���GDE�VZDUPFWO�VHUYLFH�FUHDWH���QDPH�ZHE���
����LPDJH�QJLQ[���UHSOLFDV��

�$%/e�+))�* e/,!�%"%!/e0+e�.!�0!e�e/!.2%�!e*�)! ewebLe)� !e+"enginxe�+*0�%*!.e%)�#!/L
�* e.!,(%��0!e%0e3%0$e�e"��0+.e+"e5Le/+e�/e0+e�.!�0!e<e*#%*4e�+*0�%*!./e��.+//e0$!e�(1/0!.Ke�0e3%((
0�'!e/+)!e/!�+* /e0+e0�'!e!""!�0Le�!��1/!e+*e!��$e*+ !e+"e0$!e�(1/0!.Le�3�.)e3%((e,1((e�* 
/0�.0e0$!e*#%*4e%)�#!Le�10e"%*�((5M

�$!e<\<e%* %��0!/e0$�0e+"e<e !/%.! e.!,(%��/Le<e�.!e1,Ke�!e��*e/!!e%*e !0�%(e3$!.!e0$+/!
�+*0�%*!./e#+0e/,�3*! e1/%*#eswarmctl task lsM



�!!0%*#`�+�'!.`�3�.)`�+ !

S`>;`T

�10Le3�%0Le%/e�e*#%*4e/!.2%�!eR3!�K<Se.1**%*#e+*e0$!e)�*�#!.e*+ !Pe�!/Ke�3�.)
%0e�* 
�3�.)e�+ !e)�*�#!./e�.!e�((+3! e0+e.1*e0�/'/Le�5e !"�1(0Le�* e0$!e/�$! 1(!.e��*e %/,�0�$
&+�/e+*0+e0$!)K

�*e�e.!�(e,.+ 1�0%+*e�+*"%#1.�0%+*Le%"e5+1e3�*0e0+e.!/!.2!e)�*�#!./e0+e*+0e.1*e&+�/Le5+1
*!! e0+e�,,(5e�e�+*"%#1.�0%+*e3%0$e(��!(/e�* e�+*/0.�%*0/Ke�$%/e%/e�e0+,%�e+"eChapter 5L
� )%*%/0!.`�`�3�.)`�(1/0!.K

6ZDUP�PRGH
�+�'!.e�3�.)e)+ !eR"+.e�+�'!.e�*#%*!/e+"e2!./%+*e8K89e+.e*!3!.Se%),+.0/e0$!e�3�.)
%0
(%�.�.%!/e%*e+. !.e0+e)�'!e %/0.%�10! e�+*0�%*!.e+.�$!/0.�0%+*e+2!.e)1(0%,(!e$+/0/e,+//%�(!
�* e!�/5e0+e+,!.�0!K

�$!e)�%*e %""!.!*�!e�!03!!*e�3�.)
%0e�* e�3�.)e�+ !e%/e0$�0e�3�.)e�+ !e%/e%*0!#.�0! 
%*0+e�+�'!.e%0/!("Le/0�.0%*#e".+)e2!./%+*e8K89Ke�$%/e)!�*/e0$�0e�3�.)e�+ !e�+))�* /e/1�$
�/eswarmLenodesLeserviceLe�* etaske�.!e�2�%(��(!e%*/% !e0$!e�+�'!.e�(%!*0Le�* e0$�0
0$.+1#$e0$!e +�'!.e�+))�* e%0[/e,+//%�(!e0+e%*%0%�0!e�* e)�*�#!e�3�.)/Le�/e3!((e�/e !,(+5
/!.2%�!/e�* e0�/'/M

docker swarm initMe�$%/e%/e0+e%*%0%�(%6!e�e�3�.)e�(1/0!.
docker node lsMe�$%/e%/e1/! e0+e(%/0e0$!e�2�%(��(!e*+ !/
docker service tasksMe�$%/e%/e1/! e0+e(%/0e0$!e0�/'/e�//+�%�0! e0+e�e/,!�%"%�
/!.2%�!



�!!0%*#`�+�'!.`�3�.)`�+ !

S`><`T

2OG�YHUVXV�QHZ�6ZDUP�YHUVXV�6ZDUP.LW
�0e0$!e0%)!e+"e3.%0%*#LeR�1#1/0e978=SLe3!e$�2!e0$.!!e�+�'!.e+.�$!/0.�0%+*e/5/0!)/Me0$!e+( 
+*!eR0$�0e%/Se�3�.)e28Le�3�.)
%0Le�* e0$!e*!3e+*!eR0$�0e%/Se%*0!#.�0! e�3�.)e�+ !K

�$!e+.%#%*�(e�3�.)e28Le0$!e+*!e3!e/$+3! e%*eChapter 1Le�!(�+)!`0+`�+�'!.`�3�.)e�* 
0$�0[/e/0%((e1/! e�.+1* Le%/e*+0e5!0e !,.!��0! Ke�0[/e�e3�5e+"e1/%*#eR.!�5�(%*#PSe+( !.
%*".�/0.1�01.!/Ke�10e/0�.0%*#e".+)e�+�'!.e8K89Le0$!e*!3e�3�.)e�+ !e%/e0$!e.!�+))!* ! 
3�5e0+e�!#%*e�e*!3e+.�$!/0.�0%+*e,.+&!�0Le!/,!�%�((5e%"e%0e3%((e*!! e0+e/��(!e0+e�e�%#e/%6!K

�+e)�'!e0$%*#/e/%),(!.Le(!0[/e/1))�.%6!e0$!e %""!.!*�!/e�!03!!*e0$!/!e,.+&!�0/e3%0$e/+)!
0��(!/K



�!!0%*#`�+�'!.`�3�.)`�+ !

S`>=`T

�%./0Le0$!e+( e�3�.)e28e2!./1/e0$!e*!3e�3�.)e�+ !M

�3�.)`/0�* �(+*! �3�.)`�+ !

�$%/e%/e�2�%(��(!e/%*�!e�+�'!.e8K? �$%/e%/e�2�%(��(!e/%*�!e�+�'!.e8K89

�$%/e%/e�2�%(��(!e�/e�e�+*0�%*!. �$%/e%/e%*0!#.�0! e%*0+e0$!e�+�'!.e�*#%*!

�$%/e*!! /e�*e!40!.*�(e %/�+2!.5e/!.2%�!eR/1�$
�/e�+*/1(Le�0� Le+.e�++'!!,!.S

�$%/e +!/*[0e*!! e�*e!40!.*�(e %/�+2!.5
/!.2%�!Le�0� e%*0!#.�0! 

�$%/e%/e*+0e/!�1.!e�5e !"�1(0 �$%/e%/e/!�1.!e�5e !"�1(0

�$!e.!,(%��e�* e/��(%*#e"!�01.!/e�.!e*+0
�2�%(��(!

�$!e.!,(%��e�* e/��(%*#e"!�01.!/e�.!e�2�%(��(!

�$!.!e�.!e*+e/!.2%�!e�* e0�/'e�+*�!,0/e"+.
)+ !(%*#e)%�.+/!.2%�!/

�$!.!e�.!e+10e+"e0$!e�+4e/!.2%�!/Le0�/'/Le(+� 
��(�*�%*#Le�* e/!.2%�!e %/�+2!.5

�$!.!e%/e*+e�  %0%+*�(e*!03+.'%*#e�2�%(��(! �$%/e$�/e%*0!#.�0! e�4���eR)!/$
*!03+.'%*#S

�* e*+3Le0+e�(�.%"5e% !�/Le(!0[/e�+),�.!e�3�.)
%0e�* e�3�.)e)+ !M

�3�.)
%0 �3�.)`)+ !

�$!/!e�.!e.!(!�/! e�/e�%*�.%!/eRswarmde�* 
swarmctlS–1/!e/3�.)�0(

�$!/!e�.!e%*0!#.�0! e%*0+e0$!e�+�'!.
�*#%*!–1/!e +�'!.

�$!/!e�.!e#!*!.%�e0�/'/ �$!/!e�.!e�+*0�%*!.e0�/'/

�$!/!e%*�(1 !e/!.2%�!/e�* e0�/'/ �$!/!e%*�(1 !e/!.2%�!/e�* e0�/'/

�$!/!e%*�(1 !e*+e/!.2%�!e� 2�*�! e"!�01.!/L
/1�$e�/e(+� e��(�*�%*#e�* e�4���e*!03+.'%*#

�$!/!e%*�(1 !e+10e+"e0$!e�+4e/!.2%�!
� 2�*�! e"!�01.!/Le/1�$e�/e(+� e��(�*�%*#
�* e�4���e*!03+.'%*#

6ZDUP�0RGH�]RRP�LQ
�/e3!e�(.!� 5e/1))�.%6! e%*e0$!e,.!�! %*#e0��(!e%*e�3�.)e/0�* �(+*!e2!./1/e�3�.)
)+ !e�+),�.%/+*Le0$!e)�%*e*!3e"!�01.!/e�2�%(��(!e%*e�3�.)e�+ !e�.!e0$!e%*0!#.�0%+*e%*0+
0$!e!*#%*!Le*+e*!! e"+.e�*e!40!.*�(e %/�+2!.5e/!.2%�!Le�* e.!,(%��Le/��(!Le(+� e��(�*�%*#Le�* 
*!03+.'%*#e%*�(1 ! K



�!!0%*#`�+�'!.`�3�.)`�+ !

S`>>`T

,QWHJUDWLRQ�LQWR�WKH�HQJLQH
�%0$e +�'!.e8K89BLe/+)!e*!3e�+))�* /e�.!e�  ! e0+e0$!e +�'!.e�(%!*0Ke�!e*+3e0�'!e�
/1.2!5e+*e0$!e+*!/e0$�0e�.!e.!(!2�*0e0+e0$!e)�00!.e+"e0$%/e�++'K

docker swarm command
�$%/e%/e0$!e�1..!*0e�+))�* e0+e)�*�#!e�3�.)/M

�0e���!,0/e0$!e"+((+3%*#e+,0%+*/M

initMe�$%/e%*%0%�(%6!/e�e�3�.)Ke�!$%* e0$!e�1.0�%*Le0$%/e�+))�* e�.!�0!/e�
)�*�#!.e"+.e0$!e�1..!*0e�+�'!.e$+/0e�* e#!*!.�0!/e�e/!�.!0eR%0/e,�//3+. e0$�0
3+.'!./e3%((e,�//e0+e0$!e���e/+e�/e0+e�!e�10$+.%6! e0+e&+%*e0$!e�(1/0!.SK
joinMe�$%/e%/e1/! e�5e�e3+.'!.e0+e&+%*e�e�(1/0!.Le)1/0e/,!�%"5e0$!e/!�.!0e�* e�e(%/0
+"e)�*�#!./e��e,+.0e2�(1!/K
join-tokenMe�$%/e%/e1/! e0+e)�*�#!e0$!ejoin-tokensKejoin-tokense�.!e/,!�%�(
0+'!*e/!�.!0/e1/! e0+e)�'!e&+%*e)�*�#!./e+.e3+.'!./eR)�*�#!./e�* e3+.'!./
$�2!e %""!.!*0e0+'!*e2�(1!/SKe�$%/e�+))�* e%/e�e�+*2!*%!*0e3�5e0+e)�'!e�3�.)
,.%*0e0$!e*!�!//�.5e�+))�* e0+e&+%*e�e)�*�#!.e+.e�e3+.'!.M

��������GRFNHU�VZDUP�MRLQ�WRNHQ�ZRUNHU



�!!0%*#`�+�'!.`�3�.)`�+ !

S`>?`T

�+e�  e�e3+.'!.e0+e0$%/e/3�.)Le.1*e0$!e"+((+3%*#e�+))�* M

��������GRFNHU�VZDUP�MRLQ�?���WRNHQ�6:07.1���
����������JM�JOJL�XE�L��HNP�E�HU�DD��YOWY�����W�XPK�ZPR�VF�
��������DXFM�D��WTKKQ�N�LLSQF�����?������������������
��������GRFNHU�VZDUP�MRLQ�WRNHQ�PDQDJHU

�+e�  e�e)�*�#!.e0+e0$%/e/3�.)Le.1*e0$!e"+((+3%*#e�+))�* M

��������GRFNHU�VZDUP�MRLQ�?���WRNHQ�6:07.1���
����������JM�JOJL�XE�L��HNP�E�HU�DD��YOWY�����W�XPK�ZPR�VF�
����������JOWRQ�RW��M�\Q�HFL��UYT�?������������������

updateMe�$%/e1, �0!/e0$!e�(1/0!.e�5e�$�*#%*#e/+)!e+"e%0/e2�(1!/Le"+.e!4�),(!L
5+1e��*e1/!e%0e0+e/,!�%"5e�e*!3e���e+"e0$!e�!.0%"%��0!e!* ,+%*0
leaveMe�$%/e�+))�* /e0$!e�1..!*0e*+ !e0+e(!�2!e0$!e�(1/0!.Ke�"e/+)!0$%*#e%/
�(+�'%*#e0$!e+,!.�0%+*Le0$!.!e%/e�e1/!"1(e--forcee+,0%+*K

docker node
�$%/e%/e0$!e�+))�* e0+e$�* (!e/3�.)e*+ !/Ke�+1e)1/0e(�1*�$e%0e".+)e�e)�*�#!.Le/+e5+1
*!! e0+e�!e�+**!�0! e0+e�e)�*�#!.e%*e+. !.e0+e1/!e%0K



�!!0%*#`�+�'!.`�3�.)`�+ !

S`>@`T

demotee�* epromoteMe�$!/!e�.!e�+))�* /e1/! e0+e)�*�#!e0$!e/0�01/e+"e*+ !/K
�%0$e0$�0e)!�$�*%/)Le5+1e��*e,.+)+0!e�e*+ !e0+e�e)�*�#!.Le+.e !)+0!e%0e0+e�
3+.'!.Ke�*e,.��0%�!Le�3�.)e3%((e0.5e0+edemoteapromoteKe�!e3%((e�+2!.e0$%/
�+*�!,0e&1/0e�e�%0e(�0!.e%*e0$%/e�$�,0!.K
inspectMe�$%/e%/e0$!e!-1%2�(!*0e+"e +�'!.e%*"+Le�10e"+.e�e�3�.)e*+ !Ke�0e,.%*0/
%*"+.)�0%+*e.!#�. %*#e0$!e*+ !a/K
lsMe�$%/e(%/0/e0$!e*+ !/e�+**!�0! e0+e0$!e�(1/0!.K
rmMe�$%/e�00!),0/e0+e.!)+2!e�e3+.'!.Ke�"e5+1e3�*0e0+e.!)+2!e�e)�*�#!.Le5+1
$�2!e�!"+.!e0+e !)+0!e%0e0+e3+.'!.K
psMe�$%/e/$+3/e0$!e(%/0e+"e0�/'/e.1**%*#e+*e�e/,!�%"%! e*+ !K
updateMe�$%/e�((+3/e5+1e0+e�$�*#!e/+)!e�+*"%#1.�0%+*e2�(1!/e"+.e�e*+ !Le*�)!(5
0�#/K

docker service
�$%/e%/e0$!e�+))�* e0+e)�*�#!e0$!e/!.2%�!/e.1**%*#e+*e�e�3�.)e�(1/0!.M



�!!0%*#`�+�'!.`�3�.)`�+ !

S`?7`T

�,�.0e".+)e0$!e!4,!�0! e�+))�* /e/1�$e�/ecreateLeinspectLepsLelsLermLe�* eupdateL
0$!.!e%/e�e*!3e%*0!.!/0%*#e+*!MescaleK

Docker Stack
�+0e %.!�0(5e*!�!//�.5e0+e�3�.)e+,!.�0%+*/Le�10e%*0.+ 1�! e�/e!4,!.%)!*0�(e%*e�+�'!.e8K89L
0$!.!e%/e0$!estacke�+))�* Ke�0��'/e�.!e*+3e�1* (!/e+"e�+*0�%*!./Ke�+.e!4�),(!Le�e*#%*4eB
,$,eBe)5/-(e�+*0�%*!.e/!01,e��*e�!e/0��'! e%*e�e/!("d�+*0�%*! e�+�'!.e�0��'Le��((! 
�%/0.%�10! `�,,(%��0%+*`�1* (!eR���Se�* e !/�.%�! e�5e�e����e"%(!K

�$!e�+.!e�+))�* e+"e +�'!.e/0��'e3%((e�!e !,(+5Le0$�*'/e0+e3$%�$e%0e3%((e�!e,+//%�(!e0+
�.!�0!e�* e1, �0!e���/Ke�![((e)!!0e/0��'/e(�0!.e%*eChapter 6Le�!,(+5`�!�(`�,,(%��0%+*/`+*
�3�.)K

(WFG
V�5DIW�LV�LQWHJUDWHG�DOUHDG\
�+�'!.e�3�.)e�+ !e�(.!� 5e%*0!#.�0!/e����e0$.+1#$e�+.!��e�0� e��"0e(%�.�.5Ke�$!.!e%/
*+e"1.0$!.e*!! e0+e%*0!#.�0!e!40!.*�(e %/�+2!.5e/!.2%�!/e/1�$e�/e�++'!!,!.e+.e�+*/1(
�*5)+.!Ke�3�.)e %.!�0(5e0�'!/e��.!e+"e!//!*0%�(e/!.2%�!/e/1�$e�/e���e�* e(+� e��(�*�%*#K

�*/0�((%*#e�e�3�.)e�+ !e�(1/0!.e%/e&1/0e�e)�00!.e+"e/0�.0%*#e�+�'!.e$+/0/e�* e.1**%*#
�+�'!.e�+))�* /Le)�'%*#e%0e/1,!.e!�/5e0+e/!0e1,K

/RDG�EDODQFLQJ�DQG�'16
�5e !/%#*Le0$!e�(1/0!.e)�*�#!./e�//%#*e0+e!2!.5e/!.2%�!e%*e0$!e/3�.)e�e1*%-1!e���e*�)!
�* e(+� e��(�*�!/e.1**%*#e�+*0�%*!./Le1/%*#e�*e%*0!.*�(e���e0+e�+�'!.Ke�1!.%!/e�* 
.!/+(10%+*/e3+.'e�10+)�0%��((5e+10e+"e0$!e�+4K

�+.e!��$e/!.2%�!e�.!�0! e3%0$e�e--name myserviceLe!2!.5e�+*0�%*!.e%*e0$!e/3�.)e3%((e�!
��(!e0+e.!/+(2!e0$!e/!.2%�!e��e�  .!//e&1/0e�/e0$!5e3!.!e.!/+(2%*#eRdig myserviceSe%*0!.*�(
*!03+.'e*�)!/Le1/%*#e0$!e�+�'!.e!)�!  ! e���e/!.2!.Ke�+Le%"e5+1e$�2!e�enginx-service
R)� !e+"e*#%*4e�+*0�%*!./Le"+.e!4�),(!SLe5+1e��*e&1/0eping nginx-servicee0+e.!��$e0$!
".+*0!* e$!� K

�(/+Le%*e�3�.)e)+ !Le+,!.�0+./e$�2!e0$!e,+//%�%(%05e0+epublishe/!.2%�!/e,+.0/e0+e�*
!40!.*�(e(+� e��(�*�!.Ke�+.0/e�.!e0$!*e!4,+/! e+10/% !e0+e�e,+.0e%*e�e.�*#!e".+)e30000e0+
32767Ke�*0!.*�((5Le�3�.)e1/!/e%,0��(!/e�* e����e0+e!4!�10!e,��'!0e"%(0!.%*#e�* e"+.3�. %*#L
�* e(+� e��(�*�%*#e.!/,!�0%2!(5K



�!!0%*#`�+�'!.`�3�.)`�+ !

S`?8`T

�,0��(!/e%/e0$!e !"�1(0e,��'!0e"%(0!.e"%.!3�((e1/! e�5e�%*14e3$%(!e����e%/e0$!e/!�/+*! e��
�%.01�(e�!.2!.e !"%*! e%*e0$!e�%*14e'!.*!(Le0$�0e��*e�!e1/! e"+.e(+� e��(�*�%*#e0.�""%�Le�* 
0$�0[/e&1/0e3$�0e�+�'!.e�3�.)e1/!/K

�+.0/e�.!e,1�(%/$! e!%0$!.e3$!*e�e*!3e/!.2%�!e%/e�.!�0! e+.e1, �0! Le1/%*#e0$!e--publish-
adde+,0%+*Ke�%0$e0$%/e+,0%+*Le�*e%*0!.*�(e/!.2%�!e%/e,1�(%/$! Le�* e#!0/e(+� e��(�*�! K

�+.e!4�),(!Le%"e3!e$�2!e�e�(1/0!.e3%0$e0$.!!e3+.'!./e!��$e.1**%*#e*#%*4eR+*e�e/!.2%�!
*�)! enginx-serviceSLe3!e��*e!4,+/!e0$!%.e0�.#!0d,+.0e0+e0$!e(+� e��(�*�!.e3%0$M

    GRFNHU�VHUYLFH�XSGDWH���SRUW�DGG����QJLQ[�VHUYLFH

�$%/e3%((e�.!�0!e�e)�,,%*#e�!03!!*e0$!e,1�(%/$! e,+.0e30000e+*e�*5e+"e0$!e*+ !/e�(1/0!.L
�* e0$!enginxe�+*0�%*!./eR,+.0e?7SKe�"e5+1e�+**!�0e�*5e*+ !e0+e,+.0e30000Le5+1e3%((e�!
#.!!0! e�5e0$!e�#%*4e3!(�+)!e,�#!K



�!!0%*#`�+�'!.`�3�.)`�+ !

S`?9`T

�10e$+3e +!/e0$%/e3+.'Pe�/e5+1e/!!e%*e0$!e,.!�! %*#e/�.!!*/$+0Le0$!.!e%/e�*e�//+�%�0! 
�%.01�(��eR10.255.0.7/16SLe+.e���Le�* e%0e%/e�+((+��0! e+*e0$!e+2!.(�5e*!03+.'
94�.91,/.:5(Le�.!�0! e�5e�3�.)e"+.e%*#.!//e0+e0$!e(+� e��(�*�!.M

�.+)e�*5e$+/0Le5+1e�.!e��(!e0+e.!��$enginx-serviceLe�!��1/!e0$!e���e*�)!e.!/+(2!/e0+
0$!e���Le$!.!e87K9<<K7K>Le��0%*#e�/e�e".+*0!* e0+e0$!e(+� e��(�*�!.M

�*e!��$e*+ !e+"e0$!e/3�.)Le�3�.)e%),(!)!*0/e(+� e��(�*�%*#e%*e'!.*!(Le/,!�%"%��((5e%*/% !
0$!e*�)!/,��!/Le�5e�  %*#e�e���
e.1(!e%*e0$!e������e�$�%*e%*/% !e0$!e*!03+.'
*�)!/,��!e ! %��0! e0+e0$!e*!03+.'Le�/e/$+3*e%*e0$!e"+((+3%*#e/�.!!*/$+0M

�![((e�+2!.e*!03+.'%*#e�+*�!,0/e%*e#.!�0!.e !0�%(e(�0!.Le%*eChapter 5Le� )%*%/0!.`�`�3�.)
�(1/0!.e�* eChapter 8Le�4,(+.%*#`�  %0%+*�(`"!�01.!/`+"`�3�.)K

3URPRWLRQ�DQG�GHPRWLRQ
�%0$e0$!edocker nodee�+))�* Le0$!e�(1/0!.e+,!.�0+.e��*e,.+)+0!e*+ !/e".+)e3+.'!./e0+
)�*�#!./e�* Le2%�!e2!./�Le !)+0!e0$!)e".+)e)�*�#!./e0+e3+.'!./K

�!)+0%*#e�e*+ !e".+)e)�*�#!.e0+e3+.'!.e%/e0$!e+*(5e3�5e0+e.!)+2!e�e)�*�#!.eR*+3
3+.'!.Se".+)e0$!e�(1/0!.K

�![((e�+2!.e,.+)+0%+*e�* e !)+0%+*e+,!.�0%+*/e%*e !0�%(e%*eChapter 5Le� )%*%/0!.`�`�3�.)
�(1/0!.K



�!!0%*#`�+�'!.`�3�.)`�+ !

S`?:`T

5HSOLFDV�DQG�VFDOH
�!,(+5%*#e�*e�,,e+*e�e�3�.)e�(1/0!.e)!�*/e0+e !"%*!e�* e�+*"%#1.!e/!.2%�!/Le/0�.0e0$!)
�* e3�%0e"+.e�+�'!.e!*#%*!/e/��00!.! e��.+//e0$!e�(1/0!.e0+e(�1*�$e�+*0�%*!./Ke�![((e !,(+5
�+),(!0!e�,,/e+*e�3�.)e%*eChapter 6Le�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)K

6HUYLFHV�DQG�WDVNV
�$!e�+.!e+"e0$!e�3�.)e3+.'(+� e%/e %2% ! e%*0+e/!.2%�!/Ke�e/!.2%�!e%/e&1/0e�*e��/0.��0%+*e0+
#.+1,e�*e�.�%0.�.5e*1)�!.e+"e0�/'/eR0$%/e*1)�!.e%/e��((! e0$!e.!,(%��`"��0+.Le+.e&1/0e.!,(%��/SK
��/'/e�.!e.1**%*#e�+*0�%*!./K

docker service scale
�%0$e0$!edocker service scalee�+))�* Le5+1e+. !.e�3�.)e0+e!*/1.!e0$�0e�e�!.0�%*
*1)�!.e+"e.!,(%��/e�.!e.1**%*#e�0e0$!e/�)!e0%)!e+*e0$!e�(1/0!.Ke�+.e!4�),(!Le5+1e��*e/0�.0
3%0$e87e�+*0�%*!./e.1**%*#e/+)!e0�/'e %/0.%�10! e+2!.e0$!e�(1/0!.Le�* e0$!*e3$!*e5+1e*!! 
0+e/��(!e0$!%.e/%6!e0+e:7e5+1e&1/0e!4!�10!M

����GRFNHU�VHUYLFH�VFDOH�P\VHUYLFH ��

�3�.)e%/e+. !.! e0+e/�$! 1(!e97e*!3e�+*0�%*!./Le/+e%0e0�'!/e0$!e�,,.+,.%�0!e !�%/%+*/e"+.
(+� e��(�*�%*#Le���Le�* e*!03+.'%*#e�+$!.!*�!Ke�"e�e�+*0�%*!.e"+.e0�/'e#+!/e +3*Le)�'%*#
0$!e.!,(%��e"��0+.e!-1�(e0+e9@Le�3�.)e3%((e.!/�$! 1(!e�*+0$!.e+*!e+*e�*+0$!.e�(1/0!.e*+ !
R0$�0e3%((e$�2!e�e*!3e��Se0+e)�%*0�%*e0$!e"��0+.e!-1�(e0+e:7K

�e*+0!e+*e.!,(%��/e�* e*!3e*+ !/e�  %0%+*Ke�!+,(!e".!-1!*0(5e�/'e��+10e�3�.)e�10+)�0%�
��,��%(%0%!/Ke�"e5+1e$�2!e"%2!e3+.'!./e.1**%*#e:7e0�/'/Le�* e�  e"%2!e*!3e*+ !/Le5+1e/$+1( 
*+0e!4,!�0e�3�.)e0+e��(�*�!e0$!e:7e0�/'/e��.+//e0$!e*!3e*+ !/e�10+)�0%��((5Le)+2%*#e0$!)
".+)e0$!e+.%#%*�(e0+e0$!e*!3e*+ !/Ke�$!e�!$�2%+.e+"e0$!e�3�.)e/�$! 1(!.e%/e�+*/!.2�0%2!L
1*0%(e/+)!e!2!*0eR"+.e!4�),(!Le�*e+,!.�0+.e%*0!.2!*0%+*Se0.%##!./e�e*!3escalee�+))�* K
�*(5e%*e0$�0e��/!Le0$!e/�$! 1(!.e3%((e0�'!e%*0+e���+1*0e0$!e"%2!e*!3e*+ !/e�* e,+//%�(5e/0�.0
*!3e.!,(%��e0�/'/e+*e0$!e<e*!3e3+.'!./K

�![((e/!!e$+3escalee�+))�* e3+.'/e%*e,.��0%�!e%*eChapter 7Le���(%*#`�,`�+1.`�(�0"+.)K



�!!0%*#`�+�'!.`�3�.)`�+ !

S`?;`T

6XPPDU\
�*e0$%/e�$�,0!.Le3!e)!0e0$!e*!3e��0+./e%*e0$!e�+�'!.e!�+/5/0!)Me�3�.)
%0e�* e�3�.)
�+ !Ke�!e,.+�!! ! e0$.+1#$e�e/%),(!e%),(!)!*0�0%+*e+"e�e�3�.)
%0e�(1/0!.e3%0$e�*/%�(!
+*e�)�6+*e���Ke�$!*Le3!e�+2!.! e0$!e!//!*0%�(e�+*�!,0/e+"e�3�.)e�+ !Le%*0.+ 1�%*#e%0/
%*0!."��!e�* e%0/e%*0!.*�(/Le%*�(1 %*#e���Le(+� e��(�*�%*#Le/!.2%�!/Le.!,(%��/Le�* e0$!
,.+)+0%+*a !)+0%+*e)!�$�*%/)Ke�+3Le%0[/e0%)!e0+e %2!e%*0+e�e0.1!e�3�.)e�+ !
 !,(+5)!*0Le�/e3![((e/!!e%*eChapter 4Le�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)K



�
&UHDWLQJ�D�3URGXFWLRQ�*UDGH

6ZDUP
�*e0$%/e�$�,0!.Le5+1e3%((e(!�.*e$+3e0+e�.!�0!e.!�(e�3�.)e�(1/0!./e3%0$e0$+1/�* /e+"e*+ !/N
/,!�%"%��((5e3![((e�+2!.e0$!e"+((+3%*#e0+,%�/M

�++(/e0+e !,(+5e(�.#!e�3�.)/
�3�.)9'Me�*!e+"e0$!e(�.#!/0e�3�.)e)+ !e�(1/0!.e!2!.e�1%(0Le)� !e+"e9L:77e*+ !/
�3�.):'Me�$!e/!�+* e!4,!.%)!*0Le�e�(1/0!.e3%0$e;L>77e*+ !/

+3e0+e,(�*e$�. 3�.!e.!/+1.�!/

�e�(1/0!.e0+,+(+#%!/
�3�.)e%*".�/0.1�01.!/e)�*�#!)!*0Le*!03+.'%*#Le�* e/!�1.%05
�+*%0+.%*#e �/$�+�. /
�$�0e5+1e(!�.*! e".+)e0$!e�3�.)9'e�* e�3�.):'e!4,!.%)!*0/

7RROV
�%0$e�3�.)e�+ !Le3!e��*e!�/%(5e !/%#*e�e,.+ 1�0%+*d#.� !e�(1/0!.K

�$!e,.%*�%,(!/e�* e�.�$%0!�01.!e3![.!e%((1/0.�0%*#e$!.!e�.!e%),+.0�*0e%*e#!*!.�(e�* e#%2!e�
"+1* �0%+*e+*e$+3e0+e�.�$%0!�0e,.+ 1�0%+*e%*/0�((�0%+*/Le.!#�. (!//e+"e0$!e0++(/Ke
+3!2!.L
".+)e�e,.��0%��(e,+%*0e+"e2%!3Le0$!e0++(/e0+e1/!e�.!e�(/+e%),+.0�*0K



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`?=`T

�0e0$!e0%)!e+"e3.%0%*#e0$%/e�++'Le�+�'!.e���$%*!e3�/e*+0e0$!e% !�(e/%*#(!e0++(e0+e1/!e"+.
(�.#!e/3�.)/e/!01,/Le/+e3![.!e !)+*/0.�0%*#e+1.e,.+ 1�0%+*d/��(!e !,(+5)!*0/e3%0$e�e0++(
�+.*e�(+*#/% !e3%0$e0$%/e�++'e0$�0e3!e�(.!� 5e%*0.+ 1�! e%*eChapter 1Le�!(�+)!`0+`�+�'!.
�3�.)Me�!(0eRhttps://github.com/chanwit/beltSKe�![((e1/!e%0e%*e�+*&1*�0%+*e3%0$e�+�'!.
���$%*!Le�+�'!.e�!03+.'%*#Le�* e0$!e�%#%0�(��!�*[/edoctle�+))�* K

�*eChapter 5Le� )%*%/0!.`�`�3�.)`�(1/0!.e5+1[((e(!�.*e$+3e%0[/e,+//%�(!e0+e�10+)�0!e0$!
�.!�0%+*e+"e�3�.)/Ne!/,!�%�((5Le$+3e0+e-1%�'(5e&+%*e�e)�//%2!e*1)�!.e+"e3+.'!./e3%0$
/�.%,0/e�* e+0$!.e)!�$�*%/)/Le/1�$e�/e�*/%�(!K

https://github.com/chanwit/belt


�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`?>`T

$Q�+$�7RSRORJ\�IRU�6ZDUP�N
�3�.)9'e�* e�3�.):'e3!.!e�+((��+.�0%2!e!4,!.%)!*0/Ke�!e.�%/! e"1* /e%*e0!.)/e+"
�+�'!.e
+/0/Le%*/0!� e+"e)+*!5Le3%0$e�e��((e0+e,�.0%�%,�0!Ke�$!e.!/1(0e3�/e�/0+*%/$%*#d
�3�.)9'e�* e�3�.):'e3!.!e&+%*! e�5e +6!*/e+"e%* %2% 1�(/e�* e�+.,+.�0!e#!+#.�,$%��((5e
 %/0.%�10! e�+*0.%�10+./Ke�*e0+0�(Le"+.e�3�.)9'Le3!e�+((!�0! e�.+1* e9L:77e*+ !/Le3$%(!e"+.
�3�.):'Le�.+1* e;L>77K

�!0[/e %/�1//e0$!e�.�$%0!�01.!e+"e�3�.)9'Ke�*e0$!e,.!�! %*#e"%#1.!Le0$!.!e�.!e0$.!!e)�*�#!./L
 !*+0! e�/e)#7Le)#8Le�* e)#9Ke�!e3%((e1/!e0$!e0$.!!e)�*�#!./e�!��1/!e%0e%/e0$!e+,0%)1)
*1)�!.e+"e)�*�#!./Le/1##!/0! e�5e0$!e�+�'!.e�+.!e0!�)Ke��*�#!./e"+.)! e�e-1+.1)e+*e�
$%#$d/,!! e*!03+.'e(%*'e�* e.�"0e*+ !/e!),(+5e!),(+5! e�e/%#*%"%��*0e�)+1*0e+"e.!/+1.�!/
0+e/5*�$.+*%6!e0$!%.e��0%2%0%!/Ke�+Le3!e !�% ! e0+e !,(+5e+1.e)�*�#!./e+*e�e;7	�e�0$!.*!0
(%*'e%*0+e0$!e/�)!e �0�e�!*0!.K

�0e0$!e�!#%**%*#e+"e0$!e!4,!.%)!*0Le3!e$� e0$!e"+((+3%*#e�+*"%#1.�0%+*M

)#7e3�/e0$!e�(1/0!.[/e)�*�#!.e(!� !.
)#8e$+/0! e0$!e/0�0e�+((!�0+.
)#9e3�/e�e.!� 5eR.!/!.2!Se)�*�#!.

�*/0!� Le0$!e�e*+ !/e3!.!e�3�.)e3+.'!./K

�$!e/0�0e�+((!�0+.e%*/0�((! e+*e)#8e-1!.%!/e0$!e%*"+.)�0%+*e+10e+"e0$!e(+��(e�+�'!.e�*#%*!
�* e/!* /e0$!)e0+e/0+.!e%*e�e.!)+0!e0%)!d/!.%!/e �0���/!Le�*"(14��Ke�!e�$+/!e�*"(14��
�!��1/!e%0[/e*�0%2!(5e/1,,+.0! e�5e�!(!#.�"Le+1.e)+*%0+.%*#e�#!*0Ke�+e %/,(�5e0$!e�(1/0!.[/
/0�0%/0%�/Le3!e1/! e	.�"�*�`�/e�e �/$�+�. Le3$%�$e3![((e/!!e(�0!.K

0DQDJHUV�VSHFLILFDWLRQV
��*�#!./e�.!e���e�+1* e.�0$!.e0$�*e)!)+.5e�+1* Ke�+.e�e<77d8L777e*+ !/e�3�.)e�(1/0!.L
3!e+�/!.2! e!),%.%��((5e0$�0e0$.!!e)�*�#!./e3%0$e?e2���/e!��$e�.!e!*+1#$e0+e'!!,e0$!
(+� Ke
+3!2!.Le%"e%0[/e�!5+* e9L777e*+ !/Le3!e.!�+))!* Le"+.e!��$e)�*�#!.Le�0e(!�/0e8=d97
2���/e0+e)!!0e!2!*01�(e��"0e.!�+2!.%!/K



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`??`T

,Q�FDVH�RI�5DIW�UHFRYHU\
�$!e"+((+3%*#e %�#.�)e/$+3/e0$!e���e1/�#!e 1.%*#e�e$�. 3�.!e1,#.� !e�* e1* !.e�
)�//%2!e*1)�!.e+"e3+.'!./e&+%*e,.+�!//Ke�1.%*#e0$!e$�. 3�.!e1,#.� !e0+e?e2���/eR0$!
)��$%*!/e +3*0%)!e%/e.!,.!/!*0! e�5e(%*!/e %/�+**!�0%+*/SLe3!e��*e/!!e0$�0e0$!e���e1/�#!
+"e)#7Le0$!e(!� !.Le/,%'! e0+e><d@7Ae3$!*e)#8e�* e)#9e.!&+%*! e0$!e�(1/0!.Ke�$!e!2!*0e0$�0
0.%##!.! e0$%/e/,%'!e%/e0$!e��"0e(+#e/5*�$.+*%6�0%+*e�* e.!�+2!.5K

�* !.e*+.)�(e�+* %0%+*/Le3%0$e*+e.!-1%.! e.!�+2!.%!/Le���e1/�#!e+"e!��$e)�*�#!.e/0�5/
(+3Le�/e/$+3*e%*e0$!e"+((+3%*#e%)�#!K

5DIW�ILOHV
�*e)�*�#!.e$+/0/Le�3�.)e �0�e%/e/�2! e%*e/var/lib/docker/swarmLe��((! e0$!e/3�.)
 %.!�0+.5Ke�,!�%"%��((5Le��"0e �0�e%/e/�2! e%*e/var/lib/docker/swarm/rafte�* e�+*/%/0/e+"
0$!e�.%0!e�$!� e�+#eR���Se�* e/*�,/$+0e"%(!/K



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`?@`T

�*e0$!/!e"%(!/Le0$!.!e�.!e!*0.%!/e"+.e*+ !/Le/!.2%�!/Le�* e0�/'/Le�/e !"%*! e�5e0$!e�.+0+�1"
"+.)�0K

���e�* e/*�,/$+0e"%(!/e�.!e".!-1!*0(5e3.%00!*e0+e %/'Ke�*e�3�.)
%0e�* e�+�'!.e�3�.)
�+ !Le0$!5e�.!e3.%00!*e0+e %/'e!2!.5e87L777e!*0.%!/Ke�!.e0$%/e�!$�2%+.Le3!e)�,,! e0$!
/3�.)e %.!�0+.5e0+e�e"�/0e�* e ! %��0! e %/'e3%0$e%*�.!�/! e0$.+1#$,10Le/,!�%"%��((5e�*e���
 .%2!K

�!e3%((e!4,(�%*e���'1,e�* e.!/0+.!e,.+�! 1.!/e%*e��/!e+"e0$!e/3�.)e %.!�0+.5e�+..1,0%+*e%*
Chapter 5Le� )%*%/0!.`�`�3�.)`�(1/0!.K

5XQQLQJ�WDVNV
�$!e#+�(e+"e�3�.)e�(1/0!./e%/e0+e.1*e/!.2%�!/Le"+.e!4�),(!Le(�.#!d/��(!e�!�e�,,(%��0%+*/
)� !e".+)e�e�%#e*1)�!.e+"e�+*0�%*!./Ke�!e3%((e��((e0$%/e !,(+5)!*0e05,!e0$!e�+*+`)+ !(K
�*e0$%/e)+ !(Le*!03+.'e,+.0/e�.!e�+*/% !.! e.!/+1.�!/e0$�0e)1/0e�!e,1�(%/$! e#(+��((5Ke�%0$
*�)!/,��!/e%*e0$!e"101.!e2!./%+*/e+"e�+�'!.e�3�.)e�+ !Le0$!e !,(+5)!*0e��*e�!e%*e0$!
�1(0%e)+ !(Le3$!.!e3!e�.!e�((+3! e0+e$�2!e)1(0%,(!e/1��(1/0!./Le3$%�$e!4,+/!e0$!e/�)!
,+.0e"+.e %""!.!*0e/!.2%�!/K

�*e/)�((d/%6!e�(1/0!./Le3!e��*e !�% !e0+e�((+3e)�*�#!./e0+e$+/0e3+.'!.e0�/'/e3%0$e/+)!
,.1 !*�!Ke�+.e(�.#!.e/!01,/Le%*/0!� Le)�*�#!./e1/!e)+.!e.!/+1.�!/Ke�+.!+2!.Le%*e��/!e�
)�*�#!.e(+� e/�01.�0!/e%0/e.!/+1.�!/Le0$!e�(1/0!.e3%((e�!�+)!e1*/0��(!e�* e1*.!/,+*/%2!
�* e3%((e*+0e0�'!e�*5e�+))�* /Ke�!e��((e0$%/e/0�0!e0$!e�!./!.'/0�0!K

�+e)�'!e�e(�.#!e�(1/0!.Le/1�$e�/e�3�.)9'e+.e�3�.):'e/0��(!Le�((e)�*�#!./[e�2�%(��%(%05
)1/0e�!e/!0e0+e0$!e“�.�%*! ”e/0�0!e/+e0$�0e�((e0$!e0�/'/e3%((e*+0e�!e/�$! 1(! e+*e0$!)Le+*(5
+*e3+.'!./Le3%0$M

����GRFNHU�QRGH�XSGDWH���DYDLODELOLW\�GUDLQ�QRGH�QDPH



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`@7`T

0DQDJHU�WRSRORJLHV
�![((e %/�1//e0$%/e
�e,.+,!.05e%*eChapter 5Le� )%*%/0!.`�`�3�.)`�(1/0!.e�#�%*Le�10e$!.!Le3!
3%((e%*0.+ 1�!e%0e0+e%((1/0.�0!e/+)!e�3�.)e0+,+(+#%!/e0$!+.5Ke�$!e
�e0$!+.5e)�'!/e%0
)�* �0+.5e0+e"+.)e�e
�e�(1/0!.e3%0$e�*e+  e*1)�!.e+"e*+ !/Ke�$!e"+((+3%*#e0��(!e/$+3/
0$!e"�1(0e0+(!.�*�!e"��0+./e"+.e�e/%*#(!e �0�e�!*0!.Ke�*e0$%/e�$�,0!.Le3![((e��((e0$!e<R8Sd:d9
"+.)1(�e"+.e�e�(1/0!.e/%6!e+"e<e+2!.e8e �0�e�!*0!.e3%0$e:d*+ !e-1+.1)e0$�0e�((+3/e9e*+ !/e0+
"�%(M

�(1/0!.`�%6! �1+.1) �+ !`��%(1.!`�((+3! 

: 9 8

< : 9

> ; :

@ < ;


+3!2!.Le0$!.!e�.!e/!2!.�(e)�*�#!.e0+,+(+#%!/e0$�0e��*e�!e !/%#*! e0+e1/!e%*e,.+ 1�0%+*
!*2%.+*)!*0/e3%0$e)1(0%,(!e �0�e�!*0!./Ke�+.e!4�),(!Le0$!e:R:Se)�*�#!.e0+,+(+#5e��*e�!
 %/0.%�10! e�/e8eBe8eBe8Le3$%(!e0$!e<R:Se)�*�#!.e0+,+(+#5e��*e�!e %/0.%�10! e�/e9eBe9eBe8Ke�$!
"+((+3%*#e%)�#!e/$+3/e0$!e+,0%)1)e<R:Se)�*�#!.e0+,+(+#5M



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`@8`T

�%0$e0$!e/�)!e(!2!(e+"e0+(!.�*�!Le0$!e*!40e%)�#!e/$+3/e�*e�(0!.*�0%2!e<R;Se0+,+(+#5
�+*0�%*%*#e<e)�*�#!./e��.+//e;e �0�e�!*0!./Ke�$!.!e�.!e9e)�*�#!./Le)#7Le�* e)#8Le.1**%*#
%*e��0�e�!*0!.e8Le3$%(!e!��$e+"e0$!e.!)�%*%*#e)�*�#!./Le)#9Le)#:Le�* e)#;Le.1*e%*e��0�
�!*0!.e9Le:Le�* e;e.!/,!�0%2!(5Ke�$!e)#7e�* e)#8e)�*�#!./e�.!e�+**!�0! e+*e$%#$d/,!! 
*!03+.'Le3$%(!e)#9Le)#:Le�* e)#;e��*e1/!e�e/(+3!.e(%*'Ke�$!.!"+.!Le9eBe9eBe8e��.+//e:e �0�
�!*0!./e3%((e�!e.!�..�*#! e�/e9eBe8eBe8eBe8e+2!.e;e �0�e�!*0!./K



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`@9`T

�%*�((5Le0$!.!e%/e�*+0$!.e %/0.%�10! e0+,+(+#5Le=R;SLe3$%�$e%/e)1�$e)+.!e,!."+.)�*0
�!��1/!Le�0e%0/e$!�.0Le0$!.!e�.!e:e*+ !/e"+.)%*#e�e�!*0.�(e-1+.1)e+*e$%#$d/,!! e(%*'/Ke�$!e=d
)�*�#!.e�(1/0!.e*!! /e�e-1+.1)e/%6!e+"e;Ke�"e��0�e�!*0!.e8e"�%(/Le0$!e�+*0.+(e,(�*!e+"e0$!
�(1/0!.e3%((e/0+,e3+.'%*#Ke�*e*+.)�(e��/!Le9e*+ !/e+.e9e �0�e�!*0!./Le!4�!,0e0$!e)�%*e+*!L
��*e�!e +3*K

�+e/1)e%0e1,Le/0%�'e3%0$e+  e*1)�!./e+"e)�*�#!./e3$!*!2!.e,+//%�(!Ke�"e5+1e3�*0e/0��%(%05
+"e)�*�#!.e-1+.1)Le"+.)e%0e+2!.e$%#$d/,!! e(%*'/Ke�"e5+1e3�*0e0+e�2+% e/%*#(!e,+%*0e+"
"�%(1.!/Le %/0.%�10!e0$!)e�/e)1�$e�/e,+//%�(!K

�+e�+*"%.)e3$%�$e0+,+(+#5e3%((e3+.'e"+.e5+1Le0.5e"+.)%*#e%0e�* e0!/0e0$!e)�*�#!.e(�0!*�5
�5e%*0!*0%+*�((5e,100%*#e/+)!e)�*�#!./e +3*e�* e0$!*e)!�/1.!e$+3e"�/0e0$!5e.!�+2!.K

�+.e�3�.)9'e�* e�3�.):'Le3!e�$+/!e0+e"+.)e0+,+(+#5e3%0$e�((e0$.!!e)�*�#!./e�!%*#e+*e�
/%*#(!e �0�e�!*0!.e�!��1/!e3!e3�*0! e0+e��$%!2!e0$!e�!/0e,!."+.)�*�!/K



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`@:`T

3URYLVLRQLQJ�WKH�LQIUDVWUXFWXUH�ZLWK�EHOW
�%./0Le3!e�.!�0! e�e�(1/0!.e0!),(�0!e*�)! eswarm2ke"+.e�%#%0�(��!�*e3%0$e0$!e"+((+3%*#
�+))�* M

    ��EHOW�FOXVWHU�QHZ���GULYHU�GLJLWDORFHDQ�VZDUP�N

�$!e,.!�! %*#e�+))�* e�.!�0!/e�e�+*"%#1.�0%+*e0!),(�0!e"%(!e%*e0$!e�1..!*0e %.!�0+.5e��((! 
.belt/swarm2k/config.ymlKe�$%/e3�/e+1.e/0�.0%*#e,+%*0e0+e !"%*!e+0$!.e�00.%�10!/K

�!e�$!�'! e%"e+1.e�(1/0!.e3�/e !"%*! e�5e.1**%*#e0$!e"+((+3%*#e�+))�* M

    ��EHOW�FOXVWHU�OV
    &/867(5�������$&7,9(����/($'(5����0$67(56�����12'(6
    VZDUP�N�������������������������������������������

�%0$e0$!e1/!e�+))�* Le3!e��*e/3%0�$e�* e1/! e0$!e�2�%(��(!eswarm2ke�(1/0!./Le�/e"+((+3/M

    ��EHOW�XVH�VZDUP�N
    VZDUP�N

�0e0$%/e,+%*0Le3!e.!"%*! e0$!eswarm2ke0!),(�0![/e�00.%�10!/K

�5e/!00%*#ee0$!e�%#%0�(��!�*[/e%*/0�*�!e.!#%+*e0+e�!esgp1e�5e%//1%*#e0$!e"+((+3%*#
�+))�* M

    ��EHOW�FOXVWHU�XSGDWH�UHJLRQ VJS�

�!(0e.!-1%.! e0+e !"%*!e�((e*!�!//�.5e2�(1!/e3%0$e0$%/e�+))�* Ke
!.![/e�e(%/0e+"e0$!e.!-1%.! 
0!),(�0!e'!5/e"+.e0$!e�%#%0�(��!�*e .%2!.e0$�0e3!e/,!�%"%! e%*econfig.ymlM

imageMe�$%/e%/e0+e/,!�%"5e0$!e�%#%0�(��!�*e%)�#!e��e+.e/*�,/$+0e��
regionMe�$%/e%/e0+e/,!�%"5e0$!e�%#%0�(��!�*e.!#%+*Le"+.e!4�),(!Le/#,8e+.e*5�:
ssh_key_fingerprintMe�$%/e%/e0+e/,!�%"5e0$!e�%#%0�(��!�*e��
e
!5e��e+.
"%*#!.,.%*0
ssh_userMe�$%/e%/e0+e/,!�%"5e0$!e1/!.*�)!e1/! e�5e0$!e%)�#!Le"+.e!4�),(!Le.++0
access_tokenMe�$%/e%/e0+e/,!�%"5e�%#%0�(��!�*[/e���!//e0+'!*Ne%0e%/e.!�+))!* ! 
0+e*+0e,10e�*5e+"e0$!e0+'!*/e$!.!



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`@;`T

�2!.5e0!),(�0!e�00.%�10!e$�/e%0/e!*2%.+*)!*0e2�.%��(!e�+1*0!.,�.0Ke�+.
!4�),(!Le0$!eaccess_tokene�00.%�10!e��*e�!e/!0e2%�
DIGITALOCEAN_ACCESS_TOKENKe�+Le%*e,.��0%�!Le3!e��*e�(/+e!4,+.0
DIGITALOCEAN_ACCESS_TOKENe�/e�e/$!((e2�.%��(!e�!"+.!e,.+�!! %*#K

�%0$e0$!e�+*"%#1.�0%+*e%*e,(��!Le3!e2!.%"%! e0$!e�1..!*0e0!),(�0!e�00.%�10!/e�5e.1**%*#e0$!
"+((+3%*#e,%!�!e+"e�+ !M

    ��EHOW�FOXVWHU�FRQILJ
    GLJLWDORFHDQ�
    ��LPDJH����������
    ��UHJLRQ��VJS�
    ��VVKBNH\BILQJHUSULQW����������
    ��VVKBXVHU��URRW

�+3Le3!e�.!�0! e�e/!0e+"e:e<89��e)�*#!.e*+ !/e��((! e)#7Le)#8Le�* e)#9e3%0$e0$!
"+((+3%*#e/5*0�4M

    ��EHOW�FUHDWH�����0%�PJ>���@
    1$0(���,3Y����������0(025<��5(*,21��,0$*(�������67$786
    PJ���������
�
���������������VJS����8EXQWX�GRFNHU��������QHZ
    PJ���������
�
���������������VJS����8EXQWX�GRFNHU��������QHZ
    PJ���������
�
���������������VJS����8EXQWX�GRFNHU��������QHZ

�((e*!3e*+ !/e�.!e%*%0%�(%6! e�* e#+e0+e�e*!3e/0�01/K

�!e��*e1/!e0$!e"+((+3%*#e�+))�* e0+e3�%0e1*0%(e�((e:e*+ !/e�!�+)!e��0%2!M

    ��EHOW�VWDWXV���ZDLW�DFWLYH �
    67$786���12'(6��1$0(6
    QHZ�������������PJ���PJ���PJ�
    67$786���12'(6��1$0(6
    QHZ�������������PJ���PJ���PJ�
    67$786���12'(6��1$0(6
    QHZ�������������PJ���PJ���PJ�
    67$786���12'(6��1$0(6
    DFWLYH����������PJ���PJ���PJ�

�$!*Le3!e/!0e*+ !8e0+e�!e0$!e��0%2!e)�*#!.e$+/0Le�* e+1.e�3�.)e3%((e�!e.!� 5e0+e�!e"+.)! K
�!00%*#e0$!e��0%2!e$+/0e��*e�!e +*!e�5e.1**%*#e0$!e��0%2!e�+))�* Le�/e"+((+3/M

    ��EHOW�DFWLYH�PJ�
    VZDUP�N�PJ�



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`@<`T

�0e0$%/e,+%*0Le3!e"+.)! e�e/3�.)Ke�!e%*%0%�(%6! e)#7e�/e0$!e)�*�#!.e(!� !.Le�/e"+((+3/M

    ��EHOW�GRFNHU�VZDUP�LQLW���DGYHUWLVH�DGGU�����
�
����
    6ZDUP�LQLWLDOL]HG��FXUUHQW�QRGH����M�V\WERPKVKWD\W��OI�QMR��LV�QRZ
����D�PDQDJHU�

�$!e,.!�! %*#e�+))�* e+10,10/e0$!e/0.%*#/e0+e�+,5e�* e,�/0!e0+e&+%*e+0$!.e)�*�#!./e�* 
3+.'!./Le"+.e!4�),(!Le0�'!e�e(++'e�0e0$!e"+((+3%*#e�+))�* M

    ����GRFNHU�VZDUP�MRLQ�?
    ������WRNHQ�6:07.1����ZZ\[QIFJTW���IZ]F�LQ��?
    ��������
�
���������

�!(0e,.+2% !/e�e�+*2!*%!*0e/$+.0�10e0+e&+%*e*+ !/e3%0$e0$!e"+((+3%*#e/5*0�4Le0$�0e3�/e3$�0
3!e1/! e0+e&+%*e)#8e�* e)#9e0+e0$!e/3�.)KM

    ��EHOW���KRVW�PJ>���@�GRFNHU�VZDUP�MRLQ�?
    ������WRNHQ���WRNHQ�6:07.1����ZZ\[QIFJTW���IZ]F�LQ��?
    ��������
�
���������

�+3Le3!e$�2!e0$!e)#7Le)#8Le�* e)#9e)�*�#!./e�+*"%#1.! e�* e.!� 5e0+e#!0e0$!e/3�.)e+"
3+.'!./K

6HFXULQJ�0DQDJHUV�ZLWK�'RFNHU�0DFKLQH
�+�'!.e���$%*!e3+*[0e/��(!e3!((e"+.e)�//%2!e�+�'!.e�*#%*!e !,(+5)!*0/Le�10e%0e01.*/e+10
0+e�!e2!.5e1/!"1(e"+.e�10+)�0%��((5e/!�1.%*#e/)�((e*1)�!.e+"e*+ !/Ke�*e0$!e"+((+3%*#
/!�0%+*Le3![((e1/!e�+�'!.e���$%*!e0+e/!�1.!e+1.e�3�.)e)�*�#!.e1/%*#e0$!e#!*!.%�e .%2!.Le�
 .%2!.e0$�0e�((+3/e1/e0+e�+*0.+(e!4%/0%*#e$+/0/K

�*e+1.e��/!Le3!e�(.!� 5e % e/!0e1,e�e�+�'!.e�3�.)e)�*�#!.e+*e)#7Ke�1.0$!.)+.!Le3!e3�*0
0+e/!�1.!e�+�'!.e�*#%*!e�5e!*��(%*#e0$!e���e�+**!�0%+*e"+.e%0/e.!)+0!e!* ,+%*0K


+3e��*e�+�'!.e���$%*!e +e0$!e3+.'e"+.e1/Pe�%./0Le�+�'!.e���$%*!e�+**!�0/e0+e0$!e$+/0
2%�e��
Ne !0!�0/e0$!e+,!.�0%*#e/5/0!)e+"e)#7Le%*e+1.e��/!Le��1*01Ne�* e0$!e,.+2%/%+*!.Le%*
+1.e��/!Le/5/0!) K

�"0!.e0$�0Le%0e%*/0�((/e0$!e�+�'!.e�*#%*!Ne$+3!2!.Le%*e��/!e+*!e%/e�(.!� 5e%*e,(��!Le(%'!e$!.!Le%0
3%((e/'%,e0$%/e/0!,K

�$!*Le�/e0$!e)+/0e%),+.0�*0e,�.0Le%0e#!*!.�0!/e�e�++0e��e�!.0%"%��0!Le�/e3!((e�/e�((
�!.0%"%��0!/Le�* e/0+.!/e0$!)e+*e0$!e$+/0Ke�0e�(/+e�10+)�0%��((5e�+*"%#1.!/e�+�'!.e0+e1/!e0$+/!
�!.0%"%��0!/Ke�%*�((5Le%0e.!/0�.0/e�+�'!.K



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`@=`T

�"e!2!.50$%*#e#+!/e3!((Le�+�'!.e�*#%*!e3%((e�!e/0�.0! e�#�%*e3%0$e���e!*��(! K

�!e0$!*e1/! e�+�'!.e���$%*!e0+e#!*!.�0!e�e�++0e��e"+.e0$!e�*#%*!e+*e)#7Le)#8e�* e)#9L
�* e�+*"%#1.!e�e���e�+**!�0%+*Ke�$!*Le3!e(�0!.e1/! e0$!e�+�'!.e�(%!*0e0+e"1.0$!.e�+*0.+(
�3�.)e3%0$+10e0$!e*!! e+"e��
Le3$%�$e%/e/(+3!.K

    ��GRFNHU�PDFKLQH�FUHDWH�?
    ����GULYHU�JHQHULF�?
    ����JHQHULF�LS�DGGUHVV ��EHOW�LS�PJ���PJ�
    5XQQLQJ�SUH�FUHDWH�FKHFNV���
    &UHDWLQJ�PDFKLQH���
    �PJ���1R�66+�NH\�VSHFLILHG��$VVXPLQJ�DQ�H[LVWLQJ�NH\�DW�WKH�GHIDXOW
����ORFDWLRQ�
    :DLWLQJ�IRU�PDFKLQH�WR�EH�UXQQLQJ��WKLV�PD\�WDNH�D�IHZ�PLQXWHV���
    'HWHFWLQJ�RSHUDWLQJ�V\VWHP�RI�FUHDWHG�LQVWDQFH���
    :DLWLQJ�IRU�66+�WR�EH�DYDLODEOH���
    'HWHFWLQJ�WKH�SURYLVLRQHU���
    3URYLVLRQLQJ�ZLWK�XEXQWX�V\VWHPG����
    ,QVWDOOLQJ�'RFNHU���
    &RS\LQJ�FHUWV�WR�WKH�ORFDO�PDFKLQH�GLUHFWRU\���
    &RS\LQJ�FHUWV�WR�WKH�UHPRWH�PDFKLQH���
    6HWWLQJ�'RFNHU�FRQILJXUDWLRQ�RQ�WKH�UHPRWH�GDHPRQ���
    &KHFNLQJ�FRQQHFWLRQ�WR�'RFNHU���
    7KHQ�ZH�FDQ�WHVW�RXU�ZRUNLQJ�VZDUP�ZLWK�CGRFNHU�LQIRC��:H�JUHS�RQO\
�������OLQHV�IRU�WKH�EUHYLW\�
    ��GRFNHU���GRFNHU�PDFKLQH�FRQILJ�PJ���LQIR�_�JUHS��$����6ZDUP
    6ZDUP��DFWLYH
    �1RGH,'����M�V\WERPKVKWD\W��OI�QMR
    �,V�0DQDJHU��WUXH
    �&OXVWHU,'���UVKNZIT�KVLO�WGE�LGSTGHJ
    �0DQDJHUV���
    �1RGHV���
    �2UFKHVWUDWLRQ�
    ��7DVN�+LVWRU\�5HWHQWLRQ�/LPLW���
    �5DIW�
    ��6QDSVKRW�,QWHUYDO�������
    ��+HDUWEHDW�7LFN���
    ��(OHFWLRQ�7LFN���
    �'LVSDWFKHU�
    ��+HDUWEHDW�3HULRG����VHFRQGV
    �&$�&RQILJXUDWLRQ�
    ��([SLU\�'XUDWLRQ����PRQWKV



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`@>`T

�(/+Ledocker node lse3%((e3+.'e*+.)�((5e3%0$e0$%/e/!01,e�!e2!.%"%! e*+3e0$�0e0$!e:
)�*�#!./e"+.)! e0$!e%*%0%�(e/3�.)Le�* e3!.!e��(!e0+e���!,0e�e�1*�$e+"e3+.'!./M

��GRFNHU���GRFNHU�PDFKLQH�FRQILJ�PJ���QRGH�OV
,'�����������������������+2671$0(��67$786��$9$,/$%,/,7<��0$1$*(5�67$786
��M�V\WERPKVKWD\W��OI�QMR�
��PJ��������5HDG\���$FWLYH��������/HDGHU
�D�MFYS��DRD�ROD[OHOWKNZV����PJ��������5HDG\���$FWLYH��������5HDFKDEOH
��SR�OQ�M�J�IJMQMIYP�Z��U����PJ��������5HDG\���$FWLYH��������5HDFKDEOH


+3`/!�1.!`%/`0$%/`�(1/0!.O
�!e3%((e1/!e0$!e�+�'!.e�(%!*0e0+e�+**!�0e0+e0$!e�+�'!.e�*#%*!e!-1%,,! 
���Ne�* Le0$!.![/e�*+0$!.e���e�+**!�0%+*e�)+*#e0$!e/3�.)[/e*+ !e3%0$
��e!4,%.%*#e%*e0$.!!e)+*0$/Le�* e%0e3%((e�!e�10+d.+0�0! Ke� 2�*�! 
/!�1.%05e/!01,e3%((e�!e %/�1//! e%*eChapter 9Le�!�1.%*#`�`�3�.)`�(1/0!.`�* 
0$!`�+�'!.`�+"03�.!`�1,,(5`�$�%*K

8QGHUVWDQGLQJ�VRPH�6ZDUP�LQWHUQDOV
�0e0$%/e,+%*0Le3!e�$!�'! e0$�0e0$!e�3�.)e3�/e+,!.�0%2!Le�5e�.!�0%*#e�e/!.2%�!e*#%*4e3%0$e:
.!,(%��/M

    ��HYDO���GRFNHU�PDFKLQH�HQY�PJ��
    ��GRFNHU�VHUYLFH�FUHDWH���QDPH�QJLQ[���UHSOLFDV���QJLQ[
    GX�OXFD��FP\

�"0!!.e0$�0Le3!e"+1* e3$!.!e0$!e*!0e*�)!/,��!e��e+"e0$!e.1**%*#e�#%*4e3�/Ke�!e�+**!�0! 
0+e)#7e2%�e��
e0+e)#7e2%�e��
Ke�$!e*!03+.'e*�)!/,��!e"+.e�3�.)[/e.+10%*#e)!/$e3�/e0$!
+*!e$�2%*#e0$!e/�)!e0%)!/0�),e�/e0$!e/,!�%�(e*!03+.'e*�)!/,��!Le1-5t4znibozxKe�*e0$%/
!4�),(!Le0$!e*�)!/,��!e3![.!e(++'%*#e"+.e%/efe3714ca42d0K

    URRW#PJ��a��OV��YDU�UXQ�GRFNHU�QHWQV��DO
    WRWDO��
    GUZ[U�[U�[���URRW�URRW�����$XJ�����������
    GUZ[���������URRW�URRW�����$XJ������������
    �U��U��U�����URRW�URRW�����$XJ�������������W�]QLER][
    �U��U��U�����URRW�URRW�����$XJ����������G�HI�����D��
    �U��U��U�����URRW�URRW�����$XJ����������IH����FD��G�



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`@?`T

�!e��*e"%#1.!e+10e+1.e����e!*0.%!/e3%0$e%,2/� )Le�* e.1*e%0e%*/% !e0$!e*!0e*�)!/,��!e1/%*#
0$!e*/!*0!.e0++(eRh t t p s ://g i t h u b . c o m /j p e t a z z o /n s e n t e r SLe�/e"+((+3/M

    URRW#QRGH��a��QVHQWHU���QHW �YDU�UXQ�GRFNHU�QHWQV�IH����FD��G��LSYVDGP
�/
    ,3�9LUWXDO�6HUYHU�YHUVLRQ��������VL]H �����
    3URW�/RFDO$GGUHVV�3RUW�6FKHGXOHU�)ODJV
    ���!�5HPRWH$GGUHVV�3RUW�����������)RUZDUG�:HLJKW�$FWLYH&RQQ�,Q$FW&RQQ
    ):0������UU
    ���!������������������������������0DVT�����������������������


!.!Le3!e��*e*+0%�!e0$�0e0$!.!e%/e�*e��0%2!e.+1* d.+�%*e����e!*0.5Ke����e%/e0$!e'!.*!(d(!2!(
(+� e��(�*�!.Le�* e%0[/e1/! e�5e�3�.)e0+e��(�*�!e0.�""%�e%*e�+*&1*�0%+*e3%0$e%,0��(!/Le3$%�$
%/e1/! e0+e"+.3�. e�* e"%(0!.e,��'!0/K

�"0!.e�(!�*%*#e0$!e*#%*4e0!/0e/!.2%�!eRdocker service rm nginxSLe3!e3%((e/!0e0$!
)�*�#!./e%*e�.�%*e)+ !Le/+e0+e�2+% e0$!)e0+e0�'!e0�/'/M

    ��GRFNHU�QRGH�XSGDWH���DYDLODELOLW\�GUDLQ�PJ�
    ��GRFNHU�QRGH�XSGDWH���DYDLODELOLW\�GUDLQ�PJ�
    ��GRFNHU�QRGH�XSGDWH���DYDLODELOLW\�GUDLQ�PJ�

�+3Le3!e�.!e.!� 5e0+e�**+1*�!e0$!e�2�%(��%(%05e+"e+1.e)�*�#!./e+*e�3%00!.e�* e	%0$1�e�* 
/0�.0e0$!e!4,!.%)!*0Q

-RLQLQJ�ZRUNHUV
�1.e�+*0.%�10+./e/0�.0! e&+%*%*#e0$!%.e*+ !/e0+e)�*�#!.e)#7e�/e3+.'!./Ke�*5+*!e1/! e0$!%.
+3*e"�2+.%0!e)!0$+ Le%*�(1 %*#e0$!e"+((+3%*#M

�++,%*#edocker-machine ssh sudo docker swarm joine�+))�* /
�*/%�(!
�1/0+)e/�.%,0/e�* e,.+#.�)/

�![((e�+2!.e/+)!e+"e0$!/!e)!0$+ /e%*eChapter 5Le� )%*%/0!.`�`�3�.)`�(1/0!.eK

https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter
https://github.com/jpetazzo/nsenter


�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`@@`T

�"0!.e/+)!e0%)!Le3!e.!��$! e0$!e-1+0�e+"e9L:77e3+.'!./e�* e(�1*�$! e�*e�(,%*!e/!.2%�!
3%0$e�e.!,(%��e"��0+.e+"e877L777M

8SJUDGLQJ�0DQDJHUV
�"0!.e/+)!e0%)!Le3!e.!��$! e0$!e)�4%)1)e+"e��,��%05e"+.e+1.e)�*�#!./Le�* e3!e$� e0+
%*�.!�/!e0$!%.e,$5/%��(e.!/+1.�!/Ke�%2!e1,#.� %*#e�* e)�%*0!*�*�!e+"e)�*�#!./e)�5e�!e�*
!4,!�0! e+,!.�0%+*e%*e,.+ 1�0%+*Ke
!.!e%/e$+3e3!e % e0$%/e+,!.�0%+*K

/LYH�8SJUDGLQJ�WKH�0DQDJHUV
�%0$e�*e+  e*1)�!.e"+.e0$!e-1+.1)Le%0e%/e/�"!e0+e !)+0!e�e)�*�#!.e"+.e)�%*0!*�*�!K

    ��GRFNHU�QRGH�OV
    ,'������������������+2671$0(��67$786��$9$,/$%,/,7<��0$1$*(5�67$786
    �YL\EQL��K��][GH����PJ��������5HDG\���$FWLYH��������5HDFKDEOH
    �[[ZXPE��M�]YW\J�
��PJ��������5HDG\���$FWLYH��������/HDGHU
    I�YV�H���DEGHKQK����PJ��������5HDG\���$FWLYH



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`877`T


!.!Le3!e$� e)#8e�/e�e.!��$��(!e)�*�#!.Le�* e3!e !)+0! e%0e0+e3+.'!.e3%0$e0$!e"+((+3%*#
/5*0�4M

    ��GRFNHU�QRGH�GHPRWH�PJ�
    0DQDJHU�PJ��GHPRWHG�LQ�WKH�VZDUP�

�!e��*e/!!e0$�0e0$!eReachablee/0�01/e+"emg1e %/�,,!�./e".+)e*+ !e(/e+10,10e3$!*e%0
�!�+)!/e�e3+.'!.K

    ��GRFNHU�QRGH�OV
    ,'������������������+2671$0(��67$786��$9$,/$%,/,7<��0$1$*(5�67$786
    �YL\EQL��K��][GH����PJ��������5HDG\���$FWLYH
    �[[ZXPE��M�]YW\J�
��PJ��������5HDG\���$FWLYH��������/HDGHU
    I�YV�H���DEGHKQK����PJ��������5HDG\���$FWLYH

�$!*e0$!e*+ !e%/e*+0e�e)�*�#!.e�*5)+.!Le%0[/e/�"!e0+e/$10e%0e +3*Le"+.e!4�),(!Le3%0$e0$!
�%#%0�(��!�*e���Le�/e3!e % M

    ��GRFWO�FRPSXWH�GURSOHW�DFWLRQ�VKXWGRZQ���������

�%/0%*#e0$!e*+ !/Le3!e*+0%�! e0$�0e)#8e3�/e�(.!� 5e +3*K

    ��GRFNHU�QRGH�OV
    ,'�������������������+2671$0(��67$786��$9$,/$%,/,7<��0$1$*(5�67$786
    �YL\EQL�XG�JMSD\�LK��][GH����PJ��������'RZQ����$FWLYH
    �[[ZXPEGDF��EEJK�KM�]YW\J�
��PJ��������5HDG\���$FWLYH��������/HDGHU
    I�YV�H�KMLTMDXNPMTDEGHKQK����PJ��������5HDG\���$FWLYH

�!e1,#.� ! e%0/e.!/+1.�!/e0+e$�2!e8=	e+"e)!)+.5Le�* e0$!*e3!e,+3!.! e0$!e)��$%*!e+*
�#�%*M

    ��GRFWO��F��GRFWOFIJ�FRPSXWH�GURSOHW�DFWLRQ�SRZHU�RQ���������

�$!*e(%/0%*#e0$%/e0%)!Le3!e��*e!4,!�0e/+)!e !(�5e�/e)#8e%/e�!%*#e���'e�* e.!!*0!.! e0$!
�(1/0!.K

    ��GRFNHU�QRGH�OV
    ,'������������������+2671$0(��67$786��$9$,/$%,/,7<��0$1$*(5�67$786
    �YL\EQL��K��][GH����PJ��������5HDG\���$FWLYH
    �[[ZXPE��M�]YW\J�
��PJ��������5HDG\���$FWLYH��������/HDGHU
    I�YV�H���DEGHKQK����PJ��������5HDG\���$FWLYH



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`878`T

�%*�((5Le3!e��*e,.+)+0!e%0e���'e0+e0$!e)�*�#!.Le�/e"+((+3/M

    ��GRFNHU�QRGH�SURPRWH�PJ�
    1RGH�PJ��SURPRWHG�WR�D�PDQDJHU�LQ�WKH�VZDUP�

�*�!e0$%/e%/e +*!Le0$!e�(1/0!.e+,!.�0! e*+.)�((5Ke�+Le3!e.!,!�0! e0$!e+,!.�0%+*e"+.e)#7e�* 
)#9K

0RQLWRULQJ�6ZDUP�N
�+.e0$!e,.+ 1�0%+*d#.� !e�(1/0!.Le3!e1/1�((5e3�*0e0+e/!0e1,e/+)!e'%* e+"e)+*%0+.%*#Ke�0
0$!e �0!Le0$!.!e%/e*+0e�e/,!�%"%�e3�5e0+e)+*%0+.e�+�'!.e/!.2%�!e�* e0�/'/e%*e�3�.)e)+ !K
�!e % e0$%/e"+.e�3�.)9'e3%0$e�!(!#.�"Le�*"(14��Le�* e	.�"�*�K

,QIOX['%�7LPH�6HULHV�'DWDEDVH
�*"(14��e%/e�e0%)!d/!.%!/e �0���/!Le3$%�$e%/e!�/5e0+e%*/0�((e�!��1/!e+"e*+e !,!* !*�5K
�*"(14��e%/e1/!"1(e0+e/0+.!e)!0.%�/Le%*"+.)�0%+*e��+10e!2!*0/Le�* e1/!e0$!)e"+.e(�0!.
�*�(5/%/Ke�+.e�3�.)9'Le3!e1/! e�*"(14��e0+e/0+.!e%*"+.)�0%+*e+"e�(1/0!.Le*+ !/Le!2!*0/Le�* 
"+.e0�/'/e3%0$e�!(!#.�"K

�!(!#.�"e%/e,(1##��(!e�* e$�/e�e�!.0�%*e*1)�!.e+"e%*,10e,(1#%*/e1/!"1(e0+e+�/!.2!e0$!
/5/0!)e!*2%.+*)!*0K

Telegraf Swarm plugin
�!e !2!(+,! e�e*!3e,(1#%*e"+.e�!(!#.�"e0+e/0+.!e/0�0/e%*0+e�*"(14��Ke�$%/e,(1#%*e��*e�!
"+1* e�0eh t t p ://g i t h u b . c o m /c h a n w i t /t e l e g r a f Ke��0�e)�5e�+*0�%*e2�(1!/Le0�#/Le�* 
0%)!/0�),Ke��(1!/e3%((e�!e�+),10! e+.e�##.!#�0! e��/! e+*e0%)!/0�),Ke�  %0%+*�((5Le0�#/
3%((e�((+3e5+1e0+e#.+1,e0$!/!e2�(1!/e0+#!0$!.e��/! e+*e0%)!/0�),K

�$!e�!(!#.�"e�3�.)e,(1#%*e�+((!�0/e �0�e�* e�.!�0!/e0$!e"+((+3%*#e/!.%!/e�+*0�%*%*#e2�(1!/L
3$%�$e3!e% !*0%"%! e�/e0$!e)+/0e%*0!.!/0%*#e"+.e�3�.)'9Le0�#/Le�* e0%)!/0�),e%*0+
�*"(14��M

�!.%!/eswarm_nodeMe�$%/e/!.%!/e�+*0�%*/ecpu_sharese�* ememorye�/e2�(1!/e�* 
�((+3e5+1e0+e�!e#.+1,! e�5enode_ide�* enode_hostnamee0�#/K
�!.%!/eswarmMe�$%/e/!.%!/e�+*0�%*/ef*]*+ !/fe"+.e*1)�!.e+"e*+ !/Len_services
"+.e*1)�!.e+"e/!.2%�!/Le�* en_taskse"+.e*1)�!.e+"e0�/'/Ke�$%/e/!.%!/e +!/e*+0
�+*0�%*e0�#/K

http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf
http://github.com/chanwit/telegraf


�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`879`T

�!.%!/eswarm_task_statusMe�$%/e/!.%!/e�+*0�%*/e*1)�!.e+"e0�/'/e#.+1,! e�5
/0�01/e�0e�e0%)!Ke��#/e+"e0$%/e/!.%!/e�.!e0�/'/e/0�01/e*�)!/Le"+.e!4�),(!Le�0�.0! L
�1**%*#Le�* e��%(! K

�+e!*��(!e0$!e�!(!#.�"e�3�.)e,(1#%*Le3!e3%((e*!! e0+e03!�'etelegraf.confe�5e�  %*#e0$!
"+((+3%*#e�+*"%#1.�0%+*M

��5HDG�PHWULFV�DERXW�VZDUP�WDVNV�DQG�VHUYLFHV
>>LQSXWV�VZDUP@@
����'RFNHU�(QGSRLQW
������7R�XVH�7&3��VHW�HQGSRLQW� ��WFS���>LS@�>SRUW@�
������7R�XVH�HQYLURQPHQW�YDULDEOHV��LH��GRFNHU�PDFKLQH���VHW�HQGSRLQW� 
�������(19�
��HQGSRLQW� ��XQL[����YDU�UXQ�GRFNHU�VRFN�
��WLPHRXW� �“��V”

�%./0Le/!0e1,e�*e%*/0�*�!e+"e�*"(14��e�/e"+((+3/M

    ���GRFNHU�UXQ��G�?
    ���S�����������?
    ���S�����������?
    ����H[SRVH������?
    ����H[SRVH������?
    ���H�35(B&5($7(B'% WHOHJUDI�?
    ����QDPH�LQIOX[VUY
    ��WXWXP�LQIOX[GE

�$!*Le/!0e1,e�*e%*/0�*�!e+"e	.�"�*�Le�/e"+((+3/M

    GRFNHU�UXQ��G�?
    �������������S���������?
    �������������H�+773B86(5 DGPLQ�?
    �������������H�+773B3$66 DGPLQ�?
    �������������H�,1)/8;'%B+267 ��EHOW�LS�LQIOX[GE��?
    �������������H�,1)/8;'%B3257 �����?
    �������������H�,1)/8;'%B1$0( WHOHJUDI�?
    �������������H�,1)/8;'%B86(5 URRW�?
    �������������H�,1)/8;'%B3$66 URRW�?
    ��������������QDPH�JUDIDQD�?
    ������������JUDIDQD�JUDIDQD

�"0!.e3!e/!01,e�*e%*/0�*�!e+"e	.�"�*�Le3!e��*e�.!�0!e0$!e �/$�+�. e".+)e0$!e"+((+3%*#e
����e�+*"%#1.�0%+*M

h t t p s ://o b j e c t s - u s - w e s t - 1. d r e a m . i o /s w a r m 2k /s w a r m 2k _ f i n a l _ g r a f a n a _ d a s h b o a r d . j
s o n

https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json
https://objects-us-west-1.dream.io/swarm2k/swarm2k_final_grafana_dashboard.json


�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`87:`T

�+e�+**!�0e0$!e �/$�+�. e0+e�*"(14��Le3!e3%((e$�2!e0+e !"%*!e0$!e !"�1(0e �0�e/+1.�!e�* 
,+%*0e%0e0+e0$!e�*"(14��e$+/0e,+.0e8086Ke
!.![/e0$!e����e�+*"%#1.�0%+*e0+e !"%*!e0$!e �0�
/+1.�!Ke�!,(��!e$INFLUX_DB_IPe3%0$e5+1.e�*"(14��e%*/0�*�!K

    ^
    �������QDPH���WHOHJUDI��
    �������W\SH���LQIOX[GE��
    �������DFFHVV���SUR[\��
    �������XUO���KWWS����,1)/8;B'%B,3�������
    �������XVHU���URRW��
    �������SDVVZRUG���URRW��
    �������GDWDEDVH���WHOHJUDI��
    �������EDVLF$XWK��WUXH�
    �������EDVLF$XWK8VHU���DGPLQ��
    �������EDVLF$XWK3DVVZRUG���DGPLQ��
    �������ZLWK&UHGHQWLDOV��IDOVH�
    �������LV'HIDXOW��WUXH
    `

�"0!.e(%*'%*#e!2!.50$%*#e0+#!0$!.Le3![((e/!!e�e �/$�+�. e(%'!e0$%/M



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`87;`T

6ZDUP�N
�3�.):'e3�/e0$!e/!�+* e�+((��+.�0%2!e,.+&!�0e0.5%*#e0+e"+.)e�e2!.5e(�.#!e�+�'!.e�(1/0!.
3%0$e0$!e�3�.)e)+ !Ke�0e3�/e"%.! e1,e+*e9?0$e��0+�!.e978=e3%0$e)+.!e0$�*e<7e%* %2% 1�(/
�* e�+),�*%!/e&+%*%*#e0$%/e,.+&!�0K

�!)�0!40e3�/e+*!e+"e0$!e2!.5e"%./0e�+),�*%!/e0$�0e+""!.! e0+e$!(,e1/e�5e+""!.%*#e0$!%.
�+�'!.e)+*%0+.%*#e�* e(+##%*#e/+(10%+*Ke�$!5e�!��)!e0$!e+""%�%�(e)+*%0+.%*#e/5/0!)e"+.
�3�.):'Ke�0!"�*Le�0%/Le�* e0$!%.e0!�)e,.+2% ! e3+* !."1(e/1,,+.0e"+.e1/e".+)e0$!e2!.5
�!#%**%*#K

6HPDWH[W�'DVKERDUG

�!)�0!40e%/e0$!e+*!e�* e+*(5e�+�'!.e)+*%0+.%*#e�+),�*5e0$�0e�((+3/e1/e0+e !,(+5e0$!
)+*%0+.%*#e�#!*0/e�/e0$!e#(+��(e�+�'!.e/!.2%�!e�0e0$!e)+)!*0Ke�$%/e !,(+5)!*0e)+ !(
,.+2% !/e"+.e�e#.!�0(5e/%),(%"%! e)+*%0+.%*#e,.+�!//K

6ZDUP�N�6HWXS�DQG�:RUNORDG
�!e�%)! e�0e:777e*+ !/Le�10e%*e0$!e!* Le3!e/1��!//"1((5e"+.)! e�e3+.'%*#Le#!+#.�,$%��((5
 %/0.%�10! e;L>77d*+ !e�+�'!.e�3�.)e�(1/0!.K

�$!e)�*�#!./[e/,!�%"%��0%+*/e3!.!e$%#$d)!)e89?	�e�%#%0�(��!�*e*+ !/e%*e0$!e/�)!e��0�
�!*0!.Le!��$e3%0$e8=e2�+.!/K



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`87<`T

�$!e�(1/0!.e%*%0e�+*"%#1.�0%+*e%*�(1 ! e�*e1* +�1)!*0! e“
!!,�( �*�,/$+0/”Le3$%�$e0!((/
0$!e�3�.)e)+ !e*+0e0+e !(!0!e�10e,.!/!.2!e�((e �0�e/*�,/$+0/e"+.e(�0!.e�*�(5/%/Ke�$!e�+�'!.
 �!)+*e+"e!��$e)�*�#!.e/0�.0! e%*e0$!e����	e)+ !e/+e0+e$�2!e)+.!e%*"+.)�0%+*e+*e0$!
#+KK

�!e1/! e�!(0e0+e/!0e1,e0$!e)�*�#!./Le�/e3!e/$+3! e%*e0$!e,.!2%+1/e/!�0%+*Le�* e3�%0! e"+.
�+*0.%�10+./e0+e&+%*e0$!%.e3+.'!./K

�+�'!.e8K89K:e3�/e1/! e+*e)�*�#!./Le3$%(!e3+.'!./e3!.!e�e)%4e+"e8K89K9e�* e8K89K:Ke�!
+.#�*%6! e0$!e/!.2%�!/e+*e0$!e%*#.!//e�* e+2!.(�5e*!03+.'/K

�!e,(�**! e0$!e"+((+3%*#e03+e3+.'(+� /M

�5���e3%0$e�+. �.!//e�(1/0!.
�8�eR�+*0�%*!.d8d�%((%+*S

9<e*+ !/e3!.!e%*0!* ! e0+e"+.)e�e�5���e�(1/0!.Ke�%./0Le3!e�.!�0! e�*e+2!.(�5e*!03+.'L
mydbM

    ��GRFNHU�QHWZRUN�FUHDWH��G�RYHUOD\�P\GE

�$!*Le3!e,.!,�.! e0$!e"+((+3%*#eentrypoint.she/�.%,0M

    ���ELQ�EDVK
    (7&'B68%1(7 �^(7&'B68%1(7����������`
    (7&'B+267 ��LS�URXWH�JHW��(7&'B68%1(7�_�DZN�
15  ��^SULQW��1)`
�
    �XVU�ORFDO�ELQ�HWFG�?
    ��QDPH�HWFG��?
    ��DGYHUWLVH�FOLHQW�XUOV
�������KWWS����^(7&'B+267`������KWWS����^(7&'B+267`������?
    ��OLVWHQ�FOLHQW�XUOV�KWWS����������������KWWS����������������?
    ��LQLWLDO�DGYHUWLVH�SHHU�XUOV�KWWS����^(7&'B+267`������?
    ��OLVWHQ�SHHU�XUOV�KWWS����������������?
    ��LQLWLDO�FOXVWHU�WRNHQ�HWFG�FOXVWHU���?
    ��LQLWLDO�FOXVWHU�HWFG� KWWS����^(7&'B+267`������?
    ��LQLWLDO�FOXVWHU�VWDWH�QHZ

�$!*Le3!e3%((e,.!,�.!e�e*!3e�+�'!."%(!e"+.e+1.e/,!�%�(e2!./%+*e+"e�0� Le�/e"+((+3/M

    )520�TXD\�LR�FRUHRV�HWFG
    &23<�HQWU\SRLQW�VK��XVU�ORFDO�ELQ�HQWU\SRLQW�VK
    581��FKPRG��[��XVU�ORFDO�ELQ�HQWU\SRLQW�VK
    (175<32,17�>
�XVU�ORFDO�ELQ�HQWU\SRLQW�VK
@

�+*[0e"+.#!0e0+e�1%( e%0e3%0$e$ docker build -t chanwit/etcd.e�!"+.!e5+1e/0�.0e1/%*#
%0K



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`87=`T

�$%. Le3!e/0�.0! e�*e�0� e*+ !e�/e�e�!*0.�(e %/�+2!.5e/!.2%�!e"+.e�5���e�(1/0!.e�/e"+((+3/M

    ��GRFNHU�VHUYLFH�FUHDWH���QDPH�HWFG���QHWZRUN�P\GE�FKDQZLW�HWFG

�5e%*/,!�0%*#e0$!e�%.01�(e��e+"e�0� Le3!e3%((e#!0e0$!e/!.2%�!e���e�/e"+((+3/M

    ��GRFNHU�VHUYLFH�LQVSHFW�HWFG��I��^^��(QGSRLQW�9LUWXDO,3V�``�
    >^���������������`@

�%0$e0$%/e%*"+.)�0%+*Le3!e�.!�0! e+1.emysqle/!.2%�!Le3$%�$e��*e/��(!e�0e�*5e !#.!!Ke��'!e�
(++'e�0e0$!e"+((+3%*#e!4�),(!M

    GRFNHU�VHUYLFH�FUHDWH�?
    ��QDPH�P\VTO�?
    �S�����������?
    ��QHWZRUN�P\GE�?
    ��HQY�0<64/B5227B3$66:25' P\SDVVZRUG�?
    ��HQY�',6&29(5<B6(59,&( ��������������?
    ��HQY�;75$%$&.83B3$66:25' P\SDVVZRUG�?
    ��HQY�&/867(5B1$0( JDOHUD�?
    ��PRXQW��W\SH ELQG�VUF �YDU�OLE�P\VTO�GVW �YDU�OLE�P\VTO��?
    SHUFRQDODE�SHUFRQD�[WUDGE�FOXVWHU����

�!e!4,!.%!*�! e/+)!e��e�  .!//!/e%//1!/e".+)e�+0$e)5*!0e�* e%*#.!//e*!03+.'/e�!��1/!e+"
�e�%�*!03+.'e�1#Ne�$!�'e+10ehttps://github.com/docker/docker/issues/24637e"+.e)+.!
%*"+.)�0%+*Ke�!e3+.'e�.+1* e0$%/e�1#e�5e�%* %*#e0$!e�(1/0!.e+*(5e0+e�e/%*#(!e+2!.(�5
*!03+.'Lemydb.

�+3Le3!e�00!),0! e�edocker service createe3%0$e0$!e.!,(%��e"��0+.e8e"+.e�e�+. �.!//
�+*0�%*!.Ke�!e%*0!*0%+*�((5e % *[0e�+*0.+(e3$!.!e0$!e�+. �.!//e�+*0�%*!.e3+1( e�!
/�$! 1(! Ke�$!*e3!e3!.!e0.5%*#e0+e3%.!e0$%/e�+. �.!//e/!.2%�!e0+e0$!e�5���e/!.2%�!L
$+3!2!.Le0$!e�+**!�0%+*e.!,!�0! (5e0%)! e+10Ke�!e�+*�(1 ! e0$�0e"+.e�e�+. �.!//eB
�5���e�+)�+e�0e0$%/e/��(!Le%0[/e)1�$e�!00!.e0+e,10e�e"!3e�+*/0.�%*0/e+*e0$!e�(1/0!.e0+e)�'!
�((e0$!e/!.2%�!/e.1*e0+#!0$!.e%*e0$!e/�)!e �0�e�!*0!.K

https://github.com/docker/docker/issues/24637


�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`87>`T

6ZDUP�SHUIRUPDQFH�DW�D�VFDOH
�$�0e5+1e�(/+e(!�.*! e".+)e0$%/e%//1!e3�/e0$�0e0$!e,!."+.)�*�!e+"e0$!e+2!.(�5e*!03+.'
#.!�0(5e !,!* /e+*e0$!e�+..!�0e01*%*#e+"e*!03+.'e�+*"%#1.�0%+*e+*e!��$e$+/0Ke�/e/1##!/0! 
�5e�e�+�'!.e!*#%*!!.Le3!e)�5e!4,!.%!*�!e0$!e“�!%#$�+1.e���(!e�2!."(+3”e!..+.e3$!*
0$!.!e�.!e0++e)�*5e���e.!-1!/0/eR3$!*e0$!e*!03+.'e%/e2!.5e�%#Se�* e!��$e$+/0e%/e*+0e��(!e0+
.!,(5Ke�$!/!e3!.!e0$!e01*��(!/e3!e%*�.!�/! e+*e0$!e�+�'!.e$+/0/e0+e"%4e0$!e"+((+3%*#
�!$�2%+.M

    QHW�LSY��QHLJK�GHIDXOW�JFBWKUHVK�� ������
����QHW�LSY��QHLJK�GHIDXOW�JFBWKUHVK�� ������
����QHW�LSY��QHLJK�GHIDXOW�JFBWKUHVK�� ������


!.!Legc_thresh1e%/e0$!e!4,!�0! e*1)�!.e+"e$+/0/Le3$!.!egc_thresh2e%/e0$!e/+"0e(%)%0e�* 
gc_thresh3e%/e0$!e$�. e(%)%0K

�+Le3$!*e0$!e�5���eBe�+. �.!//e0!/0e"�%(! Le3!e�$�*#! e+1.e,(�*e0+e!4,!.%)!*0e�	���
+*e�e�+10%*#e�!/$K

�$!e%*#.!//e*!03+.'e3�/e/!0e1,e3%0$e�ea8=e,++(e/+Le%0e�+1( e���+))+ �0!e�e)�4%)1)e+"
=;L777e��e�  .!//!/Ke�.+)e�e/1##!/0%+*e�5e�(!4e�((%sLe3!e/0�.0! e;L777eR"+1.e0$+1/�* /QS
�	���e�+*0�%*!./e+*e0$!e�(1/0!.Ke�1.%*#e0$%/e0!/0Le*+ !/e3!.!e/0%((e�+)%*#e%*e�* e+10K
�2!*01�((5Le�e"!3e)%*10!/e(�0!.Le0$!e�	���e/!.2%�!e/0�.0! e�* e0$!e�+10%*#e�!/$e3�/
"+.)! Ke�0e�+1( e�+..!�0(5e/!.2!Le!2!*e�/e/+)!e*+ !/e'!,0e"�%(%*#Le/+e0$%/e0!/0e2!.%"%! e0$�0
0$!e�+10%*#e�!/$e%*e8K89K:e%/e.+�'e/+(% e�* e,.+ 1�0%+*e.!� 5K�!e0$!*e/0+,,! e0$!e�	���
/!.2%�!e�* e/0�.0! e0+e0!/0e0$!e/�$! 1(%*#e+"e�/e)�*5e�+*0�%*!./e�/e,+//%�(!Le�%)%*#e�0
8L777L777Le+*!e)%((%+*K

�+Le3!e�.!�0! e�*e“�(,%*!e0+,”e/!.2%�!Le�/e3!e % e"+.e�3�.)9'Ke
+3!2!.Le0$!e/�$! 1(%*#
.�0!e3�/e�e�%0e/(+3!.e0$%/e0%)!Ke�!e.!��$! e;>L777e�+*0�%*!./e%*e�,,.+4%)�0!(5e:7e)%*10!/K
�$!.!"+.!Le3!e"+.!/�3e%0e3�/e#+%*#e0+e0�'!e�,,.+4%)�0!(5eG87K=e$+1./e0+e"%((e0$!e�(1/0!.e3%0$
+1.e8L777L777e�+*0�%*!./K

https://twitter.com/alexellisuk


�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`87?`T

�/e0$�0e3�/e!4,!�0! e0+e0�'!e0++e)1�$e0%)!Le3!e !�% ! e0+e�$�*#!e,(�*/e�#�%*e�* e#+e"+.
>7L777e�+*0�%*!./K

��$! 1(%*#e�e$1#!e*1)�!.e+"e�+*0�%*!./eR +�'!.`/��(!`�(,%*!C>7777Se/0.!//! e+10e0$!
�(1/0!.Ke�$%/e�.!�0! e�e$1#!e/�$! 1(%*#e-1!1!e0$�0e3+1( e*+0e�+))%0e1*0%(e�((e>7L777
�+*0�%*!./e"%*%/$! e0$!%.e/�$! 1(%*#Ke�$!.!"+.!Le3$!*e3!e !�% ! e0+e/$10e +3*e0$!
)�*�#!./Le�((e/�$! 1(%*#e0�/'/e %/�,,!�.! e�* e0$!e�(1/0!.e�!��)!e1*/0��(!Le"+.e0$!e��"0e(+#
#+0e�+..1,0! K

�*e0$!e3�5Le+*!e+"e0$!e)+/0e%*0!.!/0%*#e0$%*#/e3!e3�*0! e0+e�$!�'e�5e�+((!�0%*#e���
,.+"%(!e%*"+.)�0%+*e3�/e0+e/!!e3$�0e�3�.)e,.%)%0%2!/e3!.!e(+� %*#e0$!e�(1/0!.e)+.!K



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`87@`T


!.!Le3!e��*e/!!e0$�0e+*(5e7K;9Ae+"e0$!e���e3�/e/,!*0e+*e0$!e/�$! 1(%*#e�(#+.%0$)Ke�!
�+*�(1 ! e3%0$e/+)!e�,,.+4%)�0%+*/e0$�0e0$!e�+�'!.e�3�.)e/�$! 1(%*#e�(#+.%0$)e%*
2!./%+*e8K89e%/e-1%0!e"�/0Ke�$%/e)!�*/e0$�0e0$!.!e%/e�*e+,,+.01*%05e0+e%*0.+ 1�!e�e)+.!
/+,$%/0%��0! e/�$! 1(%*#e�(#+.%0$)e0$�0e�+1( e.!/1(0e%*e�*e!2!*e�!00!.e.!/+1.�!e10%(%6�0%+*e%*
"101.!e2!./%+*/e+"e�3�.)Le�5e�  %*#e&1/0e/+)!e���!,0��(!e+2!.$!� K

�(/+Le3!e"+1* e0$�0e�e(+0e+"e���e�5�(!/e3!.!e/,!*0e+*e*+ !/e�+))1*%��0%+*Ke
!.!Le3!e��*
/!!e0$!e�%�*!03+.'e)!)�!.e(%/0e(�5!.Ke�0e1/! eG89Ae+"e0$!e+2!.�((e���K



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`887`T


+3!2!.Le%0e/!!)! e0$�0e0$!e)�&+.e���e�+*/1)!.e3�/e��"0Le3$%�$e�(/+e%*2+'! e0$!e	+
#�.��#!e�+((!�0+.e/%#*%"%��*0(5e$!.!Ke�$%/e1/! eG:7Ae+"e0$!e+2!.�((e���K

6ZDUP�N�DQG�6ZDUP�N�OHVVRQV�OHDUQHG

!.![/e�e/1))�.5e+"e3$�0e5+1e(!�.*! e".+)e0$!/!e!4,!.%)!*0/M

�+.e�e(�.#!e/!0e+"e3+.'!./Le)�*�#!./e.!-1%.!e�e(+0e+"e���/Ke���/e3%((e/,%'!
3$!*!2!.e0$!e��"0e.!�+2!.5e,.+�!//e'%�'/e%*K
�"e0$!e(!� %*#e)�*�#!.e %!/Le%0[/e�!00!.e0+e/0+,e�+�'!.e+*e0$�0e*+ !e�* e3�%0e1*0%(
0$!e�(1/0!.e�!�+)!/e/0��(!e�#�%*e3%0$e*d8e)�*�#!./K

!!,e/*�,/$+0e.!/!.2�0%+*e�/e/)�((e�/e,+//%�(!Ke�$!e !"�1(0e�+�'!.e�3�.)
�+*"%#1.�0%+*e3%((e +Ke�!./%/0%*#e��"0e/*�,/$+0/e1/!/e!40.�e���K
�$+1/�* /e+"e*+ !/e.!-1%.!e�e$1#!e/!0e+"e.!/+1.�!/e0+e)�*�#!Le�+0$e%*e0!.)/e+"
���e�* e*!03+.'e��* 3% 0$Ke�.5e0+e'!!,e/!.2%�!/e�* e0$!e)�*�#!./[e0+,+(+#5
#!+#.�,$%��((5e�+),��0K

1* .! /e+"e0$+1/�* e0�/'/e.!-1%.!e$%#$e)!)+.5e*+ !/K
�+3Le�e)�4%)1)e+"e<77d8777e*+ !/e�.!e.!�+))!* ! e"+.e/0��(!e,.+ 1�0%+*
/!01,/K
�"e)�*�#!./e/!!)e0+e�!e/01�'Le3�%0Ne0$!5[((e.!�+2!.e!2!*01�((5K
�$!eadvertise-addre,�.�)!0!.e%/e)�* �0+.5e"+.e�+10%*#e�!/$e0+e3+.'K
�10e5+1.e�+),10!e*+ !/e�/e�(+/!e0+e5+1.e �0�e*+ !/e�/e,+//%�(!Ke�$!e+2!.(�5
*!03+.'e%/e#.!�0e�* e3%((e.!-1%.!e03!�'%*#e�%*14e*!0e�+*"%#1.�0%+*e"+.e�((e$+/0/e0+
)�'!e%0e3+.'e�!/0K
�+�'!.e�3�.)e�+ !e%/e.+�1/0Ke�$!.!e3!.!e*+e0�/'e"�%(1.!/Le!2!*e3%0$
1*,.! %�0��(!e*!03+.'e�+**!�0%*#e0$%/e$1#!e�(1/0!.e0+#!0$!.K



�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)

S`888`T

�+.e�3�.):'Le3!e3+1( e(%'!e0+e0$�*'e�((e0$!e$!.+!/Me@FlorianHeiglNe@jmaitrehenry
".+)e�!0�(��Ne@everett_toewse".+)e���'/,��!Le�*0!.*!0e�$�%(�* Ne@squeaky_plL
@neverlockLe@tomwillfixite".+)e�!)+*3�.!Ne@sujaypillaie".+)e���%(N
@pilgrimstacke".+)e��
Ne@ajeetsrainae".+)e�+((��*%4Ne@AorJoae�* e@PNgoenthai
".+)e�%5�.�e�(1/0!.Ne@GroupSprint3rLe@toughIQLe@mrnonakiLe@zinuzoide".+)

+0!(�1%�'(5Ne@_EthanHunt_Ne@packethoste".+)e���'!0K%+Ne@ContainerizeT-
ContainerizeThisLe�$!e�+*"!.!*�!Ne@_pascalandye".+)e�%.!�.!//Ne^(1�&1##!.5e".+)
����4/Ne^�(!4!((%/1'Ne^/2!#�e".+)e
1(%Ne^�.!0�%/$!.Ne@voodootikigode".+)e�)!.#%*#
�!�$*+(+#5e� 2%/+./Ne@AlexPostIDNe@gianarbe".+)e�$1),�(+3Ne@RucknarL
@lherrerabenitezNe@abhisake".+)e�%,�e�!�$*+(+#5Ne�* e@djalale".+)e�!43�5	.+1,K

�!e3+1( e�(/+e(%'!e0+e0$�*'e�!)�0!40e�#�%*e"+.e0$!e�!/0d+"d�(�//e�+�'!.e)+*%0+.%*#e/5/0!)N
�* e�%#%0�(��!�*e"+.e,.+2% %*#e1/e3%0$e�((e.!/+1.�!/K

6XPPDU\
�*e0$%/e�$�,0!.Le3!e/$+3! e5+1e$+3e3!e !,(+5! e03+e$1#!e�3�.)e�(1/0!./e+2!.e�%#%0�(
��!�*e�5e1/%*#e�!(0Ke�$!/!e/0+.%!/e#�2!e5+1e)1�$e0+e(!�.*e".+)Ke�!e/1))�.%6! e0$!
(!//+*/e�* e+10(%*! e/+)!e0%,/e"+.e.1**%*#e$1#!e,.+ 1�0%+*e/3�.)/Ke�*e0$!e#+Le3!e�(/+
%*0.+ 1�! e/+)!e�3�.)e"!�01.!/Le/1�$e�/e/!.2%�!/e�* e/!�1.%05Le�* e3!e %/�1//! 
)�*�#!./[e0+,+(+#%!/Ke�*e0$!e*!40e�$�,0!.Le3![((e %/�1//e%*e !0�%(e$+3e0+e� )%*%/0!.e�3�.)K
�+,%�/e%*�(1 ! e3%((e�!e !,(+5%*#e3+.'!./e3%0$e�!(0Le/�.%,0/e�* e�*/%�(!Le)�*�#%*#e*+ !/L
)+*%0+.%*#Le�* e#.�,$%��(e%*0!."��!/K



�
$GPLQLVWHU�D�6ZDUP�&OXVWHU

�![.!e*+3e#+%*#e0+e/!!e$+3e0+e� )%*%/0!.e�e.1**%*#e�3�.)e�(1/0!.Ke�!e3%((e %/�1//e%*
 !0�%(e0+,%�/e/1�$e�/e/��(%*#e+"e�(1/0!.e/%6!eR�  %*#e�* e.!)+2%*#e*+ !/SLe1, �0%*#e0$!
�(1/0!.e�* e*+ !e%*"+.)�0%+*Ne$�* (%*#e0$!e*+ !e/0�01/eR,.+)+0%+*e�* e !)+0%+*SL
0.+1�(!/$++0%*#Le�* e#.�,$%��(e%*0!."��!/eR��SK

�*e0$%/e�$�,0!.Le3!e3%((e0�'!e�e(++'e�0e0$!e"+((+3%*#e0+,%�/M

�+�'!.e�3�.)e/0�* �(+*!
�+�'!.e�3�.)e�+ !
�(1/0!.e)�*�#!)!*0
�3�.)e$!�(0$
	.�,$%��(e%*0!."��!/e"+.e�3�.)

'RFNHU�6ZDUP�VWDQGDORQH
�*e/0�* �(+*!e)+ !Le�(1/0!.e+,!.�0%+*/e*!! e0+e�!e +*!e %.!�0(5e%*/% !e0$!e�+*0�%*!.eswarmK



� )%*%/0!.`�`�3�.)`�(1/0!.

S`88:`T

�*e0$%/e�$�,0!.Le3!e�.!e*+0e#+%*#e0+e�+2!.e!2!.5e+,0%+*e%*e !0�%(Ke�3�.)e28e3%((e�!
 !,.!��0! e/++*Le�/e%0e$�/e�(.!� 5e�!!*e !�(�.! e+�/+(!0!e�5e�3�.)e�+ !K

�$!e�+))�* /e0+e� )%*%/0!.e�e�+�'!.e�3�.)e/0�* �(+*!e�(1/0!.e�.!e�/e"+((+3/M

�.!�0!eRcSMe�/e3!e/�3e%*eChapter 1Le�!(�+)!`0+`�+�'!.`�3�.)e0$%/e%/e$+3e3!e��*
#!*!.�0!e0$!e����e0+'!*Le%*e��/!e0$!e0+'!*e)!�$�*%/)e%/e#+%*#e0+e�!e1/! K
�5,%��((5Le%*e,.+ 1�0%+*Le,!+,(!e1/!e�+*/1(e+.e�0� Le/+e0$%/e�+))�* e$�/e*+
.!(!2�*�!e"+.e,.+ 1�0%+*K
�%/0eRlSMe�$%/e/$+3/e0$!e(%/0e+"e�(1/0!.e*+ !/e��/! e+*e�*e%0!.�0%+*e0$.+1#$e�+*/1(
+.e�0� Le0$�0e%/Le0$!e�+*/1(e+.e�0� e)1/0e�!e,�//! e�/e�*e�.#1)!*0K
�+%*eRjSMe�+%*/e0$!e*+ !e+*e3$%�$e0$!e/3�.)e�+*0�%*!.e%/e.1**%*#e0+e0$!e�(1/0!.K

!.!Le3!e*!! e0+e,�//e�e %/�+2!.5e)!�$�*%/)e�0e0$!e�+))�* e(%*!K



� )%*%/0!.`�`�3�.)`�(1/0!.

S`88;`T

��*�#!eRmSMe�$%/e%/e0$!e�+.!e+"e0$!e�0�* �(+*!e)+ !Ke��*�#%*#e�e�(1/0!.e !�(/
3%0$e�$�*#%*#e�(1/0!.e,.+,!.0%!/Le/1�$e�/e�%(0!./Le��$! 1(!./Le!40!.*�(e��e���/L
�* e0%)!+10/Ke�!e3%((e0�('e)+.!e��+10e0$!e�,,(%��0%+*e+"e0$!/!e+,0%+*/e0+e�3�.)
)+ !e%*eChapter 6Le�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)e3$!*e3![((e3+.'e3%0$e�
.!�(e�,,(%��0%+*e !,(+5)!*0K

'RFNHU�6ZDUP�0RGH
�*e0$%/e/!�0%+*Le3!e3%((e�+*0%*1!e!4,(+.%*#e�3�.)e�+ !e�+))�* /e"+.e)�*�#%*#e�e�(1/0!.K

0DQXDOO\�DGGLQJ�QRGHV
�+1e��*e�$++/!e0+e�.!�0!e*!3e�3�.)e*+ !/Le/+e�+�'!.e$+/0/Le!%0$!.e3�5e5+1e,.!"!.K

�"e�+�'!.e���$%*!e%/e1/! Le%0e3%((e.!��$e%0/e(%)%0e2!.5e/++*Ke�+1e3%((e$�2!e0+e�!e2!.5e,�0%!*0
3$%(!e(%/0%*#e)��$%*!/e�* e3�%0e"+.e/!2!.�(e/!�+* /e"+.e���$%*!e0+e#!0e�* e,.%*0e0$!
%*"+.)�0%+*e�/e�e3$+(!K

�e)!0$+ e0+e�  e*+ !/e)�*1�((5e%/e0+e1/!e���$%*!e3%0$e0$!e#!*!.%�e .%2!.Ne/+Le !(!#�0!
$+/0e,.+2%/%+*%*#eR�,!.�0%*#e�5/0!)e%*/0�((�0%+*Le*!03+.'e�* e/!�1.%05e#.+1,/
�+*"%#1.�0%+*/Le�* e/+e+*Se0+e/+)!0$%*#e!(/!eR/1�$e�/e�*/%�(!SLe�* e(�0!.e!4,(+%0e���$%*!e0+
%*/0�((e�+�'!.e%*e�e,.+,!.e)�**!.Ke�$%/e%/e$+3e%0e��*e�!e +*!M

��*1�((5e�+*"%#1.!e0$!e�(+1 e!*2%.+*)!*0eR/!�1.%05e#.+1,/Le*!03+.'/Le�* e/+8K
+*KS
�.+2%/%+*e��1*01e$+/0/e3%0$e�e0$%. e,�.05e0++(K9K
�1*e���$%*!e3%0$e0$!e#!*!.%�e .%2!.e+*e0$!/!e$+/0/e3%0$e0$!e+*(5e#+�(e0+:K
,.+,!.(5e%*/0�((e�+�'!.K
��*�#!e$+/0/e3%0$e0$!e0++(e�0e,�.0e9Le+.e!2!*e+0$!./K;K

�"e5+1e1/!e���$%*![/e#!*!.%�e .%2!.Le%0e3%((e/!(!�0e0$!e(�0!/0e/0��(!e�+�'!.e�%*�.%!/Ke�$%(!
3+.'%*#e+*e0$%/e�++'Le%*e+. !.e0+e1/!e�+�'!.e8K89Le3!e/+)!0%)!/e+2!.��)!e0$%/e�5e#%2%*#
���$%*!e0$!e+,0%+*e0+e#!0e0$!e(�0!/0e1*/0��(!e2!./%+*e+"e�+�'!.e3%0$e0$!e--engine-
install-urle+,0%+*M

    GRFNHU�PDFKLQH�FUHDWH��G�'5,9(5���HQJLQH�LQVWDOO�XUO
����KWWSV���WHVW�GRFNHU�FRP�P\PDFKLQH



� )%*%/0!.`�`�3�.)`�(1/0!.

S`88<`T

�0e0$!e)+)!*0e+"e.!� %*#e0$%/e�++'Le"+.e�e,.+ 1�0%+*e�3�.)eR)+ !SLe8K89e3%((e�!e/0��(!Ne/+
0$%/e0.%�'e3%((e*+0e�!e*!�!//�.5e�*5)+.!Le1*(!//e5+1e*!! e0+e1/!e/+)!e+"e0$!e(�0!/0e�+�'!.
"!�01.!/K

0DQDJHUV
�$%(!e,(�**%*#e�e�3�.)Le/+)!e�+*/% !.�0%+*/e.!#�. %*#e0$!e*1)�!.e+"e)�*�#!./e$�2!e0+
�!e'!,0e%*e)%* Le�/e3!e/�3e%*eChapter 4Le�.!�0%*#`�`�.+ 1�0%+*_	.� !`�3�.)eKe�$!e0$!+.5e+"

�e/1##!/0/e0$�0e0$!e*1)�!.e+"e)�*�#!./e)1/0e�!e+  e�* e!-1�(e+.e)+.!e0$�*e:Ke�+e#.�*0
�e-1+.1)e%*e$%#$e�2�%(��%(%05e)!�*/e0$�0e0$!e)�&+.%05e+"e0$!e*+ !/e�#.!!e+*e0$!e,�.0e+"e*+ !
0$�0e%/e(!� %*#e0$!e+,!.�0%+*/K

�"e0$!.!e�.!e03+e)�*�#!./e�* e+*!e#+!/e +3*e�* e�+)!/e���'Le%0[/e,+//%�(!e0$�0e�+0$e3%((e�!
�+*/% !.! e(!� !./Ke�$%/e��1/!/e�e(+#%��(e�.�/$e%*e0$!e�(1/0!.e+.#�*%6�0%+*Le3$%�$e%/e��((! e�
/,(%0e�.�%*K

�$!e)+.!e)�*�#!./e5+1e$�2!Le0$!e$%#$!.e%/e0$!e.!/%/0�*�!e.�0%+e0+e"�%(1.!/Ke��'!e�e(++'e�0e0$!
"+((+3%*#e0��(!K

�1)�!.`+"`)�*�#!./ �1+.1)`Q)�&+.%05R ��4%)1)`,+//%�(!`"�%(1.!/

: 9 8

< : 9

> ; :

@ < ;



� )%*%/0!.`�`�3�.)`�(1/0!.

S`88=`T

�(/+Le%*e0$!e�3�.)e�+ !Le�*e%*#.!//e+2!.(�5e*!03+.'e%/e�.!�0! e�10+)�0%��((5e�* 
�//+�%�0! e0+e0$!e*+ !/e�/e%*#.!//e0.�""%�Ke�0/e,1.,+/!e%/e0+e�!e1/! e3%0$e�+*0�%*!./M

�+1e3%((e3�*0e5+1.e�+*0�%*!./e0+e�!e�//+�%�0! e0+e�*e%*0!.*�(e+2!.(�5eR�4���e)!/$! S
*!03+.'e0+e�+))1*%��0!e3%0$e!��$e+0$!.Le.�0$!.e0$�*e1/%*#e,1�(%�e+.e+0$!.e!40!.*�(
*!03+.'/Ke�$1/Le�3�.)e�.!�0!/e0$%/e"+.e5+1e�* e%0e%/e.!� 5e0+e1/!K

:RUNHUV�QXPEHU
�+1e��*e�  e�*e�.�%0.�.5e*1)�!.e+"e3+.'!./Ke�$%/e%/e0$!e!(�/0%�e,�.0e+"e0$!e�3�.)Ke�0[/
0+0�((5e"%*!e0+e$�2!e<Le8<Le977Le9:77Le+.e;>77e.1**%*#e3+.'!./Ke�$%/e%/e0$!e!�/%!/0e,�.0e0+
$�* (!Ne5+1e��*e�  e�* e.!)+2!e3+.'!./e3%0$e*+e�1. !*/Le�0e�*5e0%)!Le�0e�*5e/%6!K

6FULSWHG�QRGHV�DGGLWLRQ
�$!e!�/%!/0e3�5e0+e�  e*+ !/Le%"e5+1e,(�*e0+e*+0e#+e�e877d*+ !/e0+0�(Le%/e0+e1/!e��/%�
/�.%,0%*#K



� )%*%/0!.`�`�3�.)`�(1/0!.

S`88>`T

�$!*e!4!�10%*#edocker swarm initLe&1/0e�+,5d,�/0!e0$!e(%*!/e,.%*0! e�/e0$!e+10,10K

�$!*Le�.!�0!e�e�!.0�%*e�1*�$e+"e3+.'!./e3%0$e�e(++,M

    ���ELQ�EDVK
    IRU�L�LQ�CVHT����C��GR
    GRFNHU�PDFKLQH�FUHDWH��G�DPD]RQHF����HQJLQH�LQVWDOO�XUO
����KWWSV���WHVW�GRFNHU�FRP���DPD]RQHF��LQVWDQFH�W\SH��W��ODUJH��VZDUP�
����ZRUNHU��L
    GRQH

�"0!.e0$%/Le%0e3%((e+*(5e�!e*!�!//�.5e0+e#+e0$.+1#$e0$!e(%/0e+"e)��$%*!/Lesshe%*0+e0$!)e�* 
joine0$!e*+ !/M

    ���ELQ�EDVK
    6:$50:25.(5 �VZDUP�ZRUNHU��
    IRU�PDFKLQH�LQ�CGRFNHU�PDFKLQH�OV���IRUPDW�^^�1DPH``�_�JUHS
�����6:$50:25.(5C�
    GR
    GRFNHU�PDFKLQH�VVK��PDFKLQH�VXGR�GRFNHU�VZDUP�MRLQ���WRNHQ�6:07.1�
�������F�POE�UT\WP�QN���WK�]�HRFPFPW�L���\EVIIDG�H��\Y[W�
�����P��T�[[�P�ZD�J��LP�VUFPH�?
    ������������������������
    GRQH



� )%*%/0!.`�`�3�.)`�(1/0!.

S`88?`T

�$%/e/�.%,0e.1*/e0$.+1#$e0$!e)��$%*!/e�* e"+.e!��$Le3%0$e�e*�)!e/0�.0%*#e3%0$e/warm-
worker-Le%0e3%((esshe%*0+e�* e&+%*e0$!e*+ !e0+e0$!e!4%/0%*#e�3�.)e�* e0+e0$!e(!� !.
)�*�#!.Le3$%�$e%/e172.31.10.250K

�!!eh t t p s ://g i t h u b . c o m /s w a r m 2k /s w a r m 2k /t r e e /m a s t e r /a m a z o n e c 2e"+.
"1.0$!.e !0�%(/e+.e0+e +3*(+� e0$!e+*!e(%*!./K

%HOW
�!(0e%/e�*+0$!.e2�.%�*0e"+.e,.+2%/%+*%*#e�+�'!.e�*#%*!/e)�//%2!(5Ke�0e%/e��/%��((5e�e��

3.�,,!.e+*e/0!.+% /e�* e%0e.!-1%.!/e5+1e0+e,.!,�.!e,.+2% !.d/,!�%"%�e%)�#!/e�/e3!((e�/
,.+2%/%+*e0!),(�0!/e�!"+.!egoe)�//%2!(5Ke�*e0$%/e/!�0%+*Le3![((e(!�.*e$+3e0+e +e/+K

�+1e��*e�+),%(!e�!(0e5+1./!("e�5e#!00%*#e%0/e/+1.�!e".+)e	%0$1�K

    ��6HW��*23$7+�KHUH
    JR�JHW�KWWSV���JLWKXE�FRP�FKDQZLW�EHOW

�1..!*0(5Le�!(0e/1,,+.0/e+*(5e0$!e�%#%0�(��!�*e .%2!.Ke�!e��*e,.!,�.!e+1.e0!),(�0!e"+.
,.+2%/%+*%*#e%*/% !econfig.ymlK

    GLJLWDORFHDQ�
    ������LPDJH���GRFNHU������UF��
    ������UHJLRQ��Q\F�
    ������VVKBNH\BILQJHUSULQW���\RXU�66+�,'�
    ������VVKBXVHU��URRW

�$!*Le3!e��*e�.!�0!e$1* .! /e+"e*+ !/e3%0$e�e�+1,(!e+"e�+))�* /K

�%./0Le3!e�.!�0!e0$.!!e)�*�#!.e$+/0/e+"e8=e	�e!��$Le*�)!(5emg0Lemg1Le�* emg2K

  ��EHOW�FUHDWH���JE�PJ>���@
��1$0(������,3Y����������0(025<��5(*,21���������,0$*(�����������67$786
  PJ�����������������������������Q\F�����8EXQWX�GRFNHU������UF���DFWLYH
��PJ�����������������������������Q\F�����8EXQWX�GRFNHU������UF���DFWLYH
  PJ�����������������������������Q\F�����8EXQWX�GRFNHU������UF���DFWLYH

https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2
https://github.com/swarm2k/swarm2k/tree/master/amazonec2


� )%*%/0!.`�`�3�.)`�(1/0!.

S`88@`T

�$!*e3!e��*e1/!e0$!estatuse�+))�* e0+e3�%0e"+.e�((e*+ !/e�!%*#e��0%2!M

    ��EHOW�VWDWXV���ZDLW�DFWLYH �
    67$786���12'(6��1$0(6
    DFWLYH����������PJ���PJ���PJ�

�![((e +e0$%/e�#�%*e"+.e87e3+.'!.e*+ !/M

    ��EHOW�FUHDWH����PE�QRGH>����@
    ��EHOW�VWDWXV���ZDLW�DFWLYH ��

    67$786���12'(6��1$0(6
    DFWLYH����������QRGH����QRGH���QRGH���QRGH�

8VH�$QVLEOH
�+1e��*e�(0!.*�0%2!(5e1/!e�*/%�(!eR�/e�e(%'!Le�* e%0[/e�!�+)%*#e2!.5e,+,1(�.Se0+e)�'!e0$%*#/
)+.!e.!,!�0��(!Ke�!e$�2!e�.!�0! e/+)!e�*/%�(!e)+ 1(!/e0+e3+.'e3%0$e���$%*!e�* e�3�.)
R�+ !Se %.!�0(5Ne%0e%/e�(/+e�+),�0%�(!e3%0$e�+�'!.e8K89eRh t t p s ://g i t h u b . c o m /f s o p p e l s a /a

n s i b l e - s w a r m SKe�$!5e.!-1%.!e�*/%�(!e9K9BLe0$!e2!.5e"%./0e2!./%+*e+"e�*/%�(!e0$�0e%/
�+),�0%�(!e3%0$e�%*�.5e)+ 1(!/K

�+1e3%((e*!! e0+e�+),%(!e0$!e)+ 1(!/eR3.%00!*e%*egoSe�* e0$!*e,�//e0$!)e0+e0$!eansible-
playbook -Me,�.�)!0!.K

    JLW�FORQH�KWWSV���JLWKXE�FRP�IVRSSHOVD�DQVLEOH�VZDUP
    FG�DQVLEOH�VZDUP�OLEUDU\
    JR�EXLOG�GRFNHU�PDFKLQH�JR
����JR�EXLOG�GRFNHUBVZDUP�JR
    FG���

�$!.!e�.!e/+)!e!4�),(!e,(�5/e%*e,(�5�++'/Ke�*/%�(![/e,(�5/e/5*0�4e%/e/+e!�/5e0+e1* !./0�* 
0$�0e%0e%/e/1,!."(1+1/e0+e!2!*e!4,(�%*e%*e !0�%(K

�e1/! e0$%/e,(�5e0+e&+%*e87e3+.'!./e0+e0$!e�3�.)9'e!4,!.%)!*0M

    ---
����QDPH��-RLQ�WKH�6ZDUP�N�SURMHFW
    ��KRVWV��ORFDOKRVW
    ��FRQQHFWLRQ��ORFDO
    ��JDWKHUBIDFWV��)DOVH
    �PJ����������������
    �PJ����������������
    �PJ���������������
    ��WDVNV�
        QDPH��/RDG�VKHOO�YDULDEOHV

https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm
https://github.com/fsoppelsa/ansible-swarm


� )%*%/0!.`�`�3�.)`�(1/0!.

S`897`T

    ���������VKHOO��!
    ������������HYDO���GRFNHU�PDFKLQH�HQY��^^�PDFKLQHBQDPH�``��
    ������������HFKR��'2&.(5B7/6B9(5,)<�		
    ������������HFKR��'2&.(5B+267�		
    ������������HFKR��'2&.(5B&(57B3$7+�		
    ������������HFKR��'2&.(5B0$&+,1(B1$0(
    ���������UHJLVWHU��ZRUNHU
        QDPH��6HW�IDFWV
    ���������VHWBIDFW�
    ������������ZKRVW���^^�ZRUNHU�VWGRXWBOLQHV>�@�``�
    ������������ZFHUW���^^�ZRUNHU�VWGRXWBOLQHV>�@�``�
        QDPH��-RLQ�D�ZRUNHU�WR�6ZDUP�N
    ���������GRFNHUBVZDUP�
    ������������UROH���ZRUNHU�
    ������������RSHUDWLRQ���MRLQ�
    ������������MRLQBXUO��>�WFS�����������������������@
    ������������VHFUHW���G�FNHUBVZDUPB�N�
    ������������GRFNHUBXUO���^^�ZKRVW�``�
    ������������WOVBSDWK���^^�ZFHUW�``�
    ���������UHJLVWHU��VZDUPBUHVXOW
        QDPH��3ULQW�ILQDO�PVJ
    ���������GHEXJ��PVJ �^^�VZDUPBUHVXOW�PVJ�``�

��/%��((5Le%0e%*2+'!/e0$!edocker_swarme)+ 1(!e�"0!.e(+� %*#e/+)!e$+/0e"��0/e".+)e���$%*!M

�$!e+,!.�0%+*e +*!e%/ejoin
�$!e.+(!e+"e0$!e*!3e*+ !e%/eworker
�$!e*!3e*+ !e&+%*/etcp://104.236.78.154:2377Le3$%�$e3�/e0$!e(!� !.
)�*�#!.e�0e0$!e)+)!*0e+"e&+%*%*#Ke�$%/e�.#1)!*0e0�'!/e�*e�..�5e+"e)�*�#!./L
/1�$e�/eTtcp://104.236.78.154:2377Le104.236.18.183:2377L
tcp://104.236.87.10:2377U
�0e,�//!/e0$!e,�//3+. e(secret)
�0e/,!�%"%!/e/+)!e��/%�e!*#%*!e�+**!�0%+*e"��0/e�* e0$!e)+ 1(!e3%((e�+**!�0e0+e0$!
dockerurle1/%*#e0$!e�!.0%"%��0!/e�0etlspathK



� )%*%/0!.`�`�3�.)`�(1/0!.

S`898`T

�"0!.e0$!edocker_swarm.goe%/e�+),%(! e%*e0$!e(%�.�.5Le&+%*%*#e0$!e3+.'!./e0+e0$!e�3�.)e%/
�/e!�/5e�/M

    ���ELQ�EDVK
    6:$50:25.(5 �VZDUP�ZRUNHU��
    IRU�PDFKLQH�LQ�CGRFNHU�PDFKLQH�OV���IRUPDW�^^�1DPH``�_�JUHS
�����6:$50:25.(5C�
    GR
    DQVLEOH�SOD\ERRN��0�OLEUDU\���H[WUD�YDUV��^PDFKLQHBQDPH���PDFKLQH`�
����SOD\ERRN�\DPO
    GRQH



� )%*%/0!.`�`�3�.)`�(1/0!.

S`899`T

&OXVWHU�PDQDJHPHQW
�+e%((1/0.�0!e�(1/0!.e+,!.�0%+*/e�!00!.Le(!0[/e0�'!e�e(++'e�0e�*e!4�),(!e)� !e1,e+"e0$.!!
)�*�#!./e�* e0!*e3+.'!./Ke�$!e"%./0e��/%�e+,!.�0%+*e%/e(%/0%*#e*+ !/Le3%0$edocker node
lse�+))�* M

�+1e��*e.!"!.!*�!e0+e0$!e*+ !/e�5e��((%*#e0$!)e!%0$!.e�5e0$!%.e$+/0*�)!eR)�*�#!.8Se+.e�5
0$!%.e��eR�027:*-=�&)�'�;280�=;;"/%SKe�$!e+0$!.e�+(1)*/e%*e0$%/e(%/0e/0�0!)!*0e !/�.%�!/e0$!
,.+,!.0%!/e+"e0$!e�(1/0!.e*+ !/K

������e%/e��+10e0$!e,$5/%��(e.!��$��%(%05e+"e0$!e*+ !Ke�"e0$!e*+ !e%/e1,Le%0[/
�!� 5Le+0$!.3%/!e%0[/e�+3*K
������������e%/e0$!e*+ !e�2�%(��%(%05Ke�e*+ !e/0�0!e��*e!%0$!.e�!e��0%2!
R,�.0%�%,�0%*#e%*e0$!e�(1/0!.e+,!.�0%+*/SLe��1/!eR%*e/0�* �5Le/1/,!* ! Le*+0
���!,0%*#e0�/'/SLe+.e�.�%*eR3�%0%*#e0+e�!e!2��1�0! e%0/e0�/'/SK
����	��`������e%/e0$!e�1..!*0e/0�01/e+"e)�*�#!.Ke�"e�e*+ !e%/e*+0e0$!
)�*�#!.Le0$%/e"%!( e3%((e�!e!),05Ke�"e�e*+ !e%/e)�*�#!.Le0$%/e"%!( e��*e!%0$!.e�!
�!��$��(!eR+*!e+"e0$!e)�*�#!./e,.!/!*0e0+e#1�.�*0!!e$%#$e�2�%(��%(%05Se+.e�!� !.
R0$!e$+/0e(!� %*#e�((e+,!.�0%+*/SK



� )%*%/0!.`�`�3�.)`�(1/0!.

S`89:`T

1RGHV�RSHUDWLRQV
�$!edocker nodee�+))�* e�+)!/e3%0$e�e"!3e,+//%�(!e+,0%+*/K



� )%*%/0!.`�`�3�.)`�(1/0!.

S`89;`T

�/e5+1e/!!Le5+1e$�2!e�((e0$!e,+//%�(!e�+))�* /e"+.e*+ !/e)�*�#!)!*0Le�10ecreateKe�!
�.!e+"0!*e�/'! e3$!*e�e�.!�0!e+,0%+*e3%((e�!e�  ! e0+e0$!enodee�+))�* Le�10e0$!.!e%/e/0%((
*+e�*/3!.K

�+e"�.Le�.!�0!e*!3e*+ !/e%/e�e)�*1�(e+,!.�0%+*e�* e0$!e.!/,+*/%�%(%05e+"e�(1/0!.e+,!.�0+./K

'HPRWLRQ�DQG�SURPRWLRQ
�.+)+0%+*e%/e,+//%�(!e"+.e3+.'!.e*+ !/eR0.�*/"+.)%*#e0$!)e%*0+e)�*�#!./SLe3$%(!e !)+0%+*
%/e,+//%�(!e"+.e)�*�#!.e*+ !/eR0.�*/"+.)%*#e0$!)e%*0+e3+.'!./SK

�(3�5/e.!)!)�!.e0$!e0��(!e0+e#1�.�*0!!e$%#$e�2�%(��%(%05e3$!*e)�*�#%*#e0$!e�e(+0e+"
)�*�#!./e�* e3+.'!./eR+  e*1)�!.Le)+.!e0$�*e+.e!-1�(e0+e0$.!!SK

�/!e0$!e"+((+3%*#e/5*0�4e0+epromote worker0e�* eworker1e0+e)�*�#!./M

    GRFNHU�QRGH�SURPRWH�ZRUNHU�
    GRFNHU�QRGH�SURPRWH�ZRUNHU�

�$!.!e%/e*+0$%*#e)�#%��(e�!$%* e0$!e�1.0�%*Ke�1/0Le�3�.)e�00!),0/e0+e�$�*#!e0$!e*+ !e.+(!
3%0$e+*d0$!d"(5e%*/0.1�0%+*/K

e



� )%*%/0!.`�`�3�.)`�(1/0!.

S`89<`T

�!)+0!e%/e0$!e/�)!eR +�'!.e*+ !e !)+0!e3+.'!.8SKe�10e�!e��.!"1(e0+e�2+% e���% !*0�((5
 !)+0%*#e0$!e*+ !e5+1[.!e3+.'%*#e".+)Le+0$!.3%/!e5+1[((e#!0e(+�'! e+10K

�* e"%*�((5Le3$�0e$�,,!*/e%"e5+1e0.5e0+e !)+0!e�e�!� !.e)�*�#!.Pe�*e0$%/e��/!Le0$!e��"0
�(#+.%0$)e3%((e/0�.0e�*e!(!�0%+*e�* e�e*!3e(!� !.e3%((e�!e/!(!�0! e�)+*#e0$!e��0%2!
)�*�#!./K

7DJJLQJ�QRGHV
�+1e)�5e$�2!e*+0%�! Le%*e0$!e,.!�! %*#e/�.!!*/$+0Le0$�0e3+.'!.@e%/e%*e�.�%*e�2�%(��%(%05K
�$%/e)!�*/e0$�0e0$!e*+ !e%/e%*e0$!e,.+�!//e+"e!2��1�0%*#e%0/e0�/'/eR%"e�*5SLe3$%�$e3%((e�!
.!/�$! 1(! e/+)!3$!.!e!(/!e+*e0$!e�(1/0!.K

�+1e��*e�$�*#!e*+ !e�2�%(��%(%05e�5e1, �0%*#e%0/e/0�01/Le1/%*#edocker node update
�+))�* M

�$!e�2�%(��%(%05e+,0%+*e��*e�!e!%0$!.eactiveLepauseLe+.edrainKe
!.!e3!e&1/0e.!/0+.! 
3+.'!.@e0+e0$!e��0%2!e/0�0!K

�$!eactivee/0�0!e)!�*/e0$�0e0$!e*+ !e%/e.1**%*#e�* e.!� 5e0+e���!,0e0�/'/
�$!epause /0�0!e)!�*/e0$�0e0$!e*+ !e%/e.1**%*#Le�10e*+0e���!,0%*#e0�/'/
�$!edraine/0�0!e)!�*/e0$�0e0$!e*+ !e%/e.1**%*#e�* e*+0e���!,0%*#e0�/'/Le�10e%0/
�1..!*0(5e .�%*%*#e%0/e0�/'/e0$�0e�.!e#!00%*#e.!/�$! 1(! e/+)!3$!.!e!(/!

�*+0$!.e,+3!."1(e1, �0!e�.#1)!*0e%/e��+10e(��!(/Ke�$!.!e�.!e--label-adde�* e--label-
rme0$�0e�((+3e1/e0+e�  e(��!(/e0+e�3�.)e*+ !/Le.!/,!�0%2!(5K



� )%*%/0!.`�`�3�.)`�(1/0!.

S`89=`T

�+�'!.e�3�.)e(��!(/e +e*+0e�""!�0e0$!e�*#%*!e(��!(/Ke�0[/e,+//%�(!e0+e/,!�%"5e(��!(/e3$!*
/0�.0%*#e0$!e�+�'!.e�*#%*!eRdockerd [...] --label "staging" --label "dev"
[...]SKe�10e�3�.)e$�/e*+e,+3!.e0+e! %0e+.e�$�*#!e0$!)Ke���!(/e3!e/!!e$!.!e+*(5e�""!�0e0$!
�3�.)e�!$�2%+.K

���!(/e�.!e1/!"1(e"+.e��0!#+.%6%*#e*+ !/Ke�$!*e5+1e/0�.0e/!.2%�!/Le5+1e��*e"%(0!.e�* e !�% !
3$!.!e0+e,$5/%��((5e/,�3*e�+*0�%*!./Le1/%*#e(��!(/Ke�+.e%*/0�*�!Le%"e5+1e3�*0e0+e ! %��0!e�
�1*�$e+"e*+ !/e3%0$e���e0+e$+/0e�5���Le5+1e��*e��01�((5M

    GRFNHU�QRGH�XSGDWH���ODEHO�DGG�W\SH VVG���ODEHO�DGG�W\SH P\VTO
����ZRUNHU�
    GRFNHU�QRGH�XSGDWH���ODEHO�DGG�W\SH VVG���ODEHO�DGG�W\SH P\VTO
����ZRUNHU�
    GRFNHU�QRGH�XSGDWH���ODEHO�DGG�W\SH VVG���ODEHO�DGG�W\SH P\VTO
����ZRUNHU�

��0!.Le3$!*e5+1e3%((e/0�.0e�e/!.2%�!e3%0$e0$!e.!,(%��e"��0+.Le/�5e0$.!!Le5+1[((e�!e/1.!e0$�0e%0
3%((e/0�.0e�5���e�+*0�%*!./e!4��0(5e+*e3+.'!.8Le3+.'!.9Le�* e3+.'!.:Le%"e5+1e"%(0!.e�5
node.typeM

    GRFNHU�VHUYLFH�FUHDWH���UHSOLFDV�����FRQVWUDLQW�
QRGH�W\SH�  
����P\VTO
���QDPH�P\VTO�VHUYLFH�P\VTO�����

5HPRYH�QRGHV
�+ !e.!)+2�(e%/e�e !(%��0!e+,!.�0%+*Ke�0[/e*+0e&1/0e��+10e!4�(1 %*#e�e*+ !e".+)e0$!e�3�.)L
�10e�(/+e��+10e%0/e.+(!e�* e0$!e0�/'/e%0[/e.1**%*#K

5HPRYH�ZRUNHUV
�"e�e3+.'!.e$�/e0$!e/0�01/e�/e�+3*eR"+.e!4�),(!Le�!��1/!e%0e3�/e,$5/%��((5e/$10e +3*SLe0$!*
%0[/e�1..!*0(5e.1**%*#e*+0$%*#Le/+e%0e��*e�!e/�"!(5e.!)+2! M

    GRFNHU�QRGH�UP�ZRUNHU�

�"e�e3+.'!.e%/e%*e$�/e0$!e/0�01/e�/e�!� 5Le%*/0!� Le0$!*e0$!e,.!2%+1/e�+))�* e3%((e.�%/!e�*
!..+.Le.!"1/%*#e0+e.!)+2!e%0Ke�$!e*+ !e�2�%(��%(%05eR��0%2!Le��1/!e+.e�.�%*Se +!/*[0e.!�((5
)�00!.Le�!��1/!e%0e��*e/0%((e�!e,+0!*0%�((5e.1**%*#e0�/'/e�0e0$!e)+)!*0Le+.e3$!*e.!/1)! K



� )%*%/0!.`�`�3�.)`�(1/0!.

S`89>`T

�+Le%*e0$%/e��/!e�*e+,!.�0+.e)1/0e)�*1�((5e .�%*e0$!e*+ !Ke�$%/e)!�*/e"+.�%*#e%0e0+e.!(!�/!
%0/e0�/'/e0$�0e3%((e�!e.!/�$! 1(! e�* e)+2! e0+e+0$!.e3+.'!./M

    GRFNHU�QRGH�XSGDWH���DYDLODELOLW\�GUDLQ�ZRUNHU�

�*�!e .�%*! Le0$!e*+ !e��*e�!e/$10 +3*e�* e0$!*e.!)+2! e3$!*e%0/e/0�01/e%/e�+3*K

5HPRYH�PDQDJHUV
��*�#!./e��*[0e�!e.!)+2! Ke�!"+.!e.!)+2%*#e�e)�*�#!.e*+ !Le%0e)1/0e�!e,.+,!.(5e !)+0! 
0+e3+.'!.Le!2!*01�((5e .�%*! Le�* e0$!*e/$10e +3*M

    GRFNHU�QRGH�GHPRWH�PDQDJHU�
    GRFNHU�QRGH�XSGDWH���DYDLODELOLW\�GUDLQ�PDQDJHU�
    ��1RGH�VKXWGRZQ
    GRFNHU�QRGH�UP�PDQDJHU�

�$!*e�e)�*�#!.e$�/e0+e�!e.!)+2! Le�*+0$!.e3+.'!.e*+ !e/$+1( e�!e% !*0%"%! e�/e�e*!3
)�*�#!.e�* e,.+)+0! e(�0!.Le%*e+. !.e0+e)�%*0�%*e�*e+  e*1)�!.e+"e)�*�#!./K

�!)+2!`3%0$Meedocker node rm --force
�$!e--forcee"(�#e.!)+2!/e�e*+ !Le*+e)�00!.e3$�0Ke�$%/e+,0%+*e)1/0e�!
1/! e2!.5e��.!"1((5e�* e%0[/e1/1�((5e0$!e(�/0e.!/+.0e%*e0$!e,.!/!*�!e+"e/01�'
*+ !/K

6ZDUP�KHDOWK
�3�.)e$!�(0$e !,!* /Le!//!*0%�((5Le+*e0$!e�2�%(��%(%05e+"e0$!e*+ !/e%*e�(1/0!.e�* e+*e0$!
.!(%��%(%05e+"e0$!e)�*�#!./eR+  e*1)�!.Le�2�%(��(!Le1,SK

�+ !/e��*e�!e(%/0! e3%0$e0$!e1/1�(M

    GRFNHU�QRGH�OV

�$%/e��*e1/!e0$!e--filtere+,0%+*e0+e"%(0!.e0$!e+10,10Ke�+.e!4�),(!M

    GRFNHU�QRGH�OV���ILOWHU�QDPH PDQDJHU���SULQWV�QRGHV�QDPHG�
PDQDJHU

    GRFNHU�QRGH�OV���ILOWHU��W\SH P\VTO����SULQWV�QRGHV�ZLWK�D�ODEHO
����W\SH�WDJJHG��P\VTO�

�+e#!0e !0�%(/e��+10e�e/,!�%"%�e*+ !Le1/!e%*/,!�0e�/e/$+3*M

    GRFNHU�LQVSHFW�ZRUNHU�



� )%*%/0!.`�`�3�.)`�(1/0!.

S`89?`T

�(/+Le"%(0!.%*#e+,0%+*/e�.!e�2�%(��(!e0+e!40.��0e/,!�%"%�e �0�e".+)e0$!e+10,10e����M

    GRFNHU�QRGH�LQVSHFW���IRUPDW�
^^��'HVFULSWLRQ�5HVRXUFHV�``
�ZRUNHU�
    ^���������������������`

�10,100%*#e0$!e*1)�!.e+"e�+.!/eR+*!Se�* e0$!e-1�*0%05e+"e�//%#*! e)!)+.5eR1044140032
�50!/Le+.e@@<�SK

%DFNLQJ�XS�WKH�FOXVWHU�FRQILJXUDWLRQ
�$!e%),+.0�*0e �0�e+*e)�*�#!./e%/e/0+.! e%*e/var/lib/docker/swarmKe
!.!e3!e$�2!M

�$!e�!.0%"%��0!/e%*ecertificates/
�$!e��"0e/0�01/e3%0$e�0� e(+#/e�* e/*�,/$+0/e%*eraft/
�$!e0�/'/e �0���/!e%*eworker/
�0$!.e(!//e�.1�%�(e%*"+.)�0%+*Le/1�$e�/e0$!e�1..!*0e)�*�#!.e/0�01/Le0$!e�1..!*0
�+**!�0%+*e/+�'!0Le�* e/+e+*K

�0[/e�e#++ e% !�e0+e/!0e1,e�e,!.%+ %��(e���'1,e+"e0$%/e �0�Le%*e��/!e.!�+2!.5e%/e*!! ! K

�$!e/,��!e1/! e�5e0$!e��"0e(+#e !,!* /e+*e0$!e*1)�!.e+"e0�/'/e/,�3*! e+*0+e0$!e�(1/0!.
�* e+*e$+3e".!-1!*0(5e0$!%.e/0�0!/e�$�*#!Ke�+.e977L777e�+*0�%*!./Le0$!e��"0e(+#e��*e#.+3e1,
0+e�.+1* e8	�e+"e %/'e/,��!e!2!.5e0$.!!e$+1./Ke�e(+#e!*0.5e+"e!��$e0�/'e+��1,%!/e�.+1* e<

�Ke�+*/!-1!*0(5Le0$!e(+#e.+0�0%+*e,+(%�%!/e"+.e0$!e��"0e(+#e %.!�0+.5L
/var/lib/docker/swarm/raftLe/$+1( e�!e��(%�.�0! e)+.!e+.e(!//e�##.!//%2!(5Le3$%�$
 !,!* /e+*e0$!e�2�%(��(!e %/'e/,��!K

'LVDVWHU�UHFRYHU\
�"e0$!e/3�.)e %.!�0+.5e�+*0!*0e%/e(+/0e+.e�+..1,0! e+*e�e)�*�#!.Le%0[/e.!-1%.! e0+
%))! %�0!(5e.!)+2!e0$�0e)�*�#!.e+10e+"e0$!e�(1/0!.e1/%*#e0$!edocker node remove
nodeIDe�+))�* eR�* e1/!e--forcee%*e��/!e%0e#!0/e/01�'e0!),+.�.%(5SK

�$!e�(1/0!.e� )%*%/0.�0+.e/$+1( e*+0e/0�.0e�e)�*�#!.e+.e&+%*e%0e0+e0$!e�(1/0!.e3%0$e�*e+10d+"d
 �0!e/3�.)e %.!�0+.5Ke�+%*%*#e0$!e�(1/0!.e3%0$e0$!e+10d+"d �0!e/3�.)e %.!�0+.5e�.%*#/e0$!
�(1/0!.e0+e�*e%*�+*/%/0!*0e/0�0!Le�/e�((e)�*�#!./e3%((e0.5e0+e/5*�$.+*%6!e3.+*#e �0�e 1.%*#
0$!e,.+�!//K



� )%*%/0!.`�`�3�.)`�(1/0!.

S`89@`T

�"0!.e�.%*#%*#e +3*e0$!e)�*�#!.e3%0$e0$!e�+..1,0! e %.!�0+.5Le%0[/e*!�!//�.5e0+e !(!0!e0$!
/var/lib/docker/swarm/raft/wale�* e/var/lib/docker/swarm/raft/snap
 %.!�0+.%!/Ke�*(5e�"0!.e0$%/e/0!,e��*e0$!e)�*�#!.e/�"!(5e.!d&+%*e0$!e�(1/0!.K

*UDSKLFDO�LQWHUIDFHV�IRU�6ZDUP
�0e0$!e)+)!*0e+"e3.%0%*#Le�3�.)e)+ !e%/e/+e5+1*#Le0$�0e0$!e!4%/0%*#e�+�'!.e#.�,$%��(e1/!.
%*0!."��!/e/1,,+.0e%/e5!0e0+e�+)!e+.e%/e%*e,.+#.!//K

6KLS\DUG
�$%,5�. eRhttps://shipyard-project.com/SLe3$%�$e$�/e�e*%�!e/1,,+.0e"+.e�3�.)eR28S
+,!.�0%+*/Le%/e*+3e1, �0! e0+e1/!e�3�.)e)+ !Ke�0e0$!e+"e3.%0%*#eR�1#1/0e978=SLe0$!.!e%/e�
8K89e�.�*�$e+*e	%0$1�Le0$�0e)�'!/e0$%/e3+.'��(!K

�0e0$!e0%)!e0$%/e�++'e3%((e�!e,1�(%/$! Le,.+���(5e�e/0��(!e2!./%+*e3%((e�!e�2�%(��(!e"+.e
�10+)�0! e !,(+5)!*0e�(.!� 5Ke�+1e��*e0�'!e�e(++'e�0e0$!e%*/0.1�0%+*/e�0eh t t p s ://s h i p y a r

d - p r o j e c t . c o m /d o c s /d e p l o y /a u t o m a t e d /K

�0e3%((e�!e/+)!0$%*#e/%)%(�.e0+e#+%*#e%*e��
e0+e0$!e(!� !.e)�*�#!.e$+/0e�* e.1*e�e+*!e(%*!.L
/1�$e�/M

    FXUO��V6/�KWWSV���VKLS\DUG�SURMHFW�FRP�GHSOR\�_�EDVK��V

�*e��/!e3!e/0%((e*!! e0+e%*/0�((e�e/,!�%"%�e*+*d/0��(!e�.�*�$Le +3*(+� e%0e".+)e	%0$1�e0+e0$!
(!� !.e)�*�#!.e$+/0e�* e%*/0�((e�+�'!.e�+),+/!K

    FXUO��/
����KWWSV���JLWKXE�FRP�GRFNHU�FRPSRVH�UHOHDVHV�GRZQORDG�������GRFNHU�
����FRPSRVH�CXQDPH��VC�CXQDPH��PC�!��XVU�ORFDO�ELQ�GRFNHU�FRPSRVH�		
����FKPRG��[��XVU�ORFDO�ELQ�GRFNHU�FRPSRVH

�* e"%*�((5e/0�.0e3%0$ecomposeM

    GRFNHU�FRPSRVH�XS��G���GRFNHU�FRPSRVH�\PO

https://shipyard-project.com/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/
https://shipyard-project.com/docs/deploy/automated/


� )%*%/0!.`�`�3�.)`�(1/0!.

S`8:7`T

�$%/e�+))�* e3%((e�.%*#e1,e�e*1)�!.e+"e�+*0�%*!./Le3$%�$Le%*e0$!e2!.5e!* Le�5e !"�1(0e
!4,+/!e,+.0e8080e/+e0$�0e5+1e��*e�+**!�0e0+e0$!e,1�(%�e)�*�#!.e��e�0e,+.0e8080e0+e#!0e%*0+
0$!e�$%,5�. e��K



� )%*%/0!.`�`�3�.)`�(1/0!.

S`8:8`T

�/e5+1e��*e/!!e%*e0$!e"+((+3%*#e/�.!!*/$+0Le�+�'!.e�3�.)e"!�01.!/e�.!e�(.!� 5e/1,,+.0! 
%*e��eR0$!.!e�.!e�!.2%�!/Le�+ !/Le�* e/+e+*KSLe�* e+,!.�0%+*/Le/1�$e�/e�.+)+0!Le�!)+0!L
�* e/+e+*Le3$%�$e3!e+10(%*! e%*e0$%/e�$�,0!.e�.!e�2�%(��(!e"+.e!��$e*+ !K

3RUWDLQHU
�*e�(0!.*�0%2!e��e/1,,+.0%*#e�3�.)e�+ !Le�* e+1.e,.!"!..! e�$+%�!Lee%/e�+.0�%*!.
Rhttps://github.com/portainer/portainer/)K

https://github.com/portainer/portainer/)
https://github.com/portainer/portainer/)


� )%*%/0!.`�`�3�.)`�(1/0!.

S`8:9`T

�!,(+5%*#e%0e%/e�/e!�/5e�/e/0�.0%*#e%0e�/e�e�+*0�%*!.e+*e0$!e(!� !.e)�*�#!.M

    GRFNHU�UXQ��G��S������������Y��YDU�UXQ���YDU�UXQ
����SRUWDLQHU�SRUWDLQHU

�$!e��e$�/e0$!e!4,!�0! e+,0%+*/Le%*�(1 %*#e*%�!e(%/0e+"e0!),(�0!/e"+.e-1%�'(5e(�1*�$%*#
�+*0�%*!./Le/1�$e�/e�5���e+.e�e,.%2�0!e.!#%/0.5Le�+.0�%*!.e/1,,+.0/e�3�.)e/!.2%�!/Le3%0$e-
se+,0%+*e3$!*e(�1*�$%*#e%0K

�+.0�%*!.Le�0e0%)!e+"e3.%0%*#Le%/e��+10e0+e(�1*�$e0$!e��e�10$!*0%��0%+*e"!�01.!Le3$%�$e%/e0$!
"%./0e/0!,e0+3�. /e"1((e.+(!/e��/! e���!//e�+*0.+(Le3$%�$e%/e 1!e%*e0$!e/0�.0e+"e978>Ke��0!.e0$!
����e3%((e�!e!40!* ! e0+e/1,,+.0e�%�.+/+"0e��0%2!e�%.!�0+.5e�/e0$!e %.!�0+.5e/+1.�!K
�1.0$!.Le�+.0�%*!.e3%((e�(/+e/1,,+.0e)1(0%d�(1/0!.eR+.e)1(0%d$+/0Se)�*�#!)!*0e�5e!* e+"
978=Ke�  %0%+*�(e"!�01.!/e�!%*#e�  ! e�0e0$!e/0�.0e+"e978>e�.!e�+�'!.e�+),+/!eR����S
/1,,+.0Le�* e,.%2�0!e.!#%/0.5e)�*�#!)!*0K



� )%*%/0!.`�`�3�.)`�(1/0!.

S`8::`T

6XPPDU\
�*e0$%/e�$�,0!.Le3!e3!*0e0$.+1#$e0$!e05,%��(e�3�.)e� )%*%/0.�0%+*e,.+�! 1.!/e�* e+,0%+*/K
�"0!.e/$+3%*#e$+3e0+e�  e)�*�#!./e�* e3+.'!./e0+e0$!e�(1/0!.Le3!e!4,(�%*! Le%*e !0�%(L
$+3e0+e1, �0!e�(1/0!./e�* e*+ !e,.+,!.0%!/Le$+3e0+e�$!�'e0$!e�3�.)e$!�(0$e�* e3!
!*�+1*0!.! e�$%,5�. e�* e�+.0�%*!.e�/e��/Ke�"0!.e0$%/e3!e"+�1//! e+*e%*".�/0.1�01.!Le%0[/
*+3e0%)!e0+e1/!e+1.e�3�.)/Ke�![((e01.*e0$!e'!5e�* e,10e%*e)+0%+*e/+)!e.!�(e�,,(%��0%+*e%*
0$!e*!40e�$�,0!.Le�5e�.!�0%*#e.!�(e/!.2%�!/e�* e0�/'/K



�
'HSOR\�5HDO�$SSOLFDWLRQV�RQ

6ZDUP
�%0$e�e�3�.)e%*".�/0.1�01.!e3!e��*e,10e1,e2�.%+1/e05,!/e+"e(+� e0+e !,(+5Ke�![((e3+.'e+*
0$!e�,,(%��0%+*e/0��'e%*e0$%/e�* e0$!e*!40e�$�,0!.Ke�*e0$%/e�$�,0!.e3![((M

�%/�+2!.e�3�.)[/e/!.2%�!/e�* e0�/'/
�!,(+5e�#%*4e�+*0�%*!./
�!,(+5e�e�+),(!0!e�+. �.!//
�!,(+5e�e0%*5e/��(!e�,��$!e�,�.'e�.�$%0!�01.!K

0LFURVHUYLFHV
�$!e��e%* 1/0.5e$�/e�(3�5/e�!!*e'!!*e+*e !�+1,(%*#e�* e.!1/%*#e%0/e�.!�0%+*/Le!%0$!.e/+1.�!
�+ !e+.e�,,(%��0%+*/Ke�+ !(%*#e�,,(%��0%+*/e�0e0$!e�.�$%0!�01.�(e(!2!(e%/e*+0e�*e!4�!,0%+*K
�+ 1(�.%6�0%+*e3�/e!�.(%!.e��((! e/!.2%�!_+.%!*0! `�.�$%0!�01.!eR���Se�* e3�/e'!,0e#(1! 
�5e+,!*e/+1.�!e,.+0+�+(/e��/! e+*e���Ke
+3!2!.Le3%0$e0$!e� 2!*0e+"e�+*0�%*!./Le!2!.5+*!
%/e*+3e/,!�'%*#e+"e)%�.+e/!.2%�!/K

�%�.+e/!.2%�!/e�.!e/)�((e�* e/!("d�+*0�%*! e�10+*+)+1/e)+ 1(!/e0$�0e3+.'e0+#!0$!.e0+
���+),(%/$e�*e�.�$%0!�01.�(e#+�(K



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8:<`T

�$!e)+/0e%*"(�0! e!4�),(!e+"e�e)%�.+e/!.2%�!e�.�$%0!�01.!e%/e�e3!�d�,,(%��0%+*e/0��'Le"+.
!4�),(!e�+. �.!//Le3$!.!e3!�e/!.2!.e)%#$0e�!e+*!e/!.2%�!Le+0$!./e�!%*#e0$!e �0���/!L
���$!e!*#%*!Le�* e0$!e/!.2%�!e�+*0�%*%*#e0$!e�,,(%��0%+*e%0/!("Ke�+ !(%*#e)%�.+e/!.2%�!/
0$.+1#$e�+�'!.e�+*0�%*!./e��*e�!e +*!e%))! %�0!(5e�* e0$�0[/e$+3e0$!e%* 1/0.5e%/e)+2%*#
�$!� e.%#$0e*+3Ke

�$!.!e�.!e)�*5e� 2�*0�#!/e+"e1/%*#e)%�.+/!.2%�!/e�* e0$!5e�.!e�/e"+((+3/M

�!1/��%(%05Me�+1e&1/0e,1((e0$!e%)�#!/e+"e/!.2%�!/e5+1e3�*0eR*#%*4Le�5���Se%*
��/!e5+1e�1/0+)%6!e0$!)

!0!.+#!*!%05Me�+1e(%*'e!4%/0%*#e)+ 1(!/e!)�.��%*#e0$!e %""!.!*0e0!�$*+(+#%!/K
�"Le/+)!0%)!e(�0!.e%*e0$!e"101.!Le5+1e !�% !e0+e/3%0�$e".+)e�5���e0+e��.%���L
5+1e,(1#e+""e�5���e�* e,(1#e%*e��.%���
�+�1/`+*`/)�((Me�!0��$! e)+ 1(!/e�.!e!�/5e0+e0.+1�(!/$++0e/!,�.�0!(5



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8:=`T

���(!Me�+1e��*e!�/%(5e/��(!e0$!e3!�e/!.2!./e0+e87e".+*0e!* /Le0$!e���$!e/!.2!./e0+
0$.!!Le�* e�.�$%0!�0e0$!e �0���/!e.!,(%��/e+*e"%2!e*+ !/Le�* e+*!e �5e/��(!d1,e+.
/��(!d +3*e !,!* %*#e+*e0$!e�,,(%��0%+*e(+� e�* e*!! /
�!/%(%!*�!Me�"e5+1e$�2!e0$.!!e)!)���$! e/!.2!./e�* e+*!e"�%(/Le5+1e��*e$�2!
)!�$�*%/)/e0$�0e0.5e0+e.!/1..!�0e%0e+.e&1/0e"+.#!0e%0e�* e%))! %�0!(5e"%.!e1,
�*+0$!.e+*!

'HSOR\�D�UHSOLFDWHG�QJLQ[
�!e#!0e%*e0+1�$e3%0$e$+3e0+e1/!e/!.2%�!/e+*e�3�.)e�5e/0�.0%*#e3%0$e�e/%),(!e/�),(!M
�!,(+5e�* e/��(!e�#%*4K

$�PLQLPDO�6ZDUP
�+e)�'!e0$%/e�$�,0!.e/!("d/1""%�%!*0e�* e1/!"1(e"+.e !2!(+,!./e3$+e�.!e.!� %*#e%0e�/e�e/0�* d
�(+*!e�$�,0!.Ke�!0[/e-1%�'(5e�.!�0!e�e)%*%)�(e�3�.)e�+ !e�.�$%0!�01.!e(+��((5Le)� !e+"e+*!
)�*�#!.e�* e0$.!!e3+.'!./M

�!e/,�3*e1,e"+1.e�+�'!.e$+/0/M8K

������IRU�L�LQ�VHT����GR�GRFNHU�PDFKLQH�FUHDWH��G�YLUWXDOER[
������QRGH���L��GRQH

�!e0$!*e0�'!e�+*0.+(e+"enode-1Le3$%�$e3!e!(!�0e�/e+1.e/0�0%�e)�*�#!.Le�* 9K
%*%0%�(%6!e%0e+*e�e�3�.)M

      HYDO���GRFNHU�PDFKLQH�HQY�QRGH���
      GRFNHU�VZDUP�LQLW���DGYHUWLVH�DGGU���������������

�+�'!.e#!*!.�0!/e�e0+'!*Le"+.e1/Le0+e&+%*e+1.e0$.!!e3+.'!./Ke�+e3!e&1/0e�+,5d,�/0!:K
0$�0e+10,10e0+e%0!.�0!e0$.+1#$e0$!e+0$!.e0$.!!e3+.'!./e0+e&+%*e0$!)e0+e0$!e*+ !/M

      IRU�L�LQ��������GR
      GRFNHU�PDFKLQH�VVK�QRGH��L�VXGR�GRFNHU�VZDUP�MRLQ�?
      ��WRNHQ�6:07.1���
�������G��O�FI�LST�H�[�D[�DNDOGV�M�]P�O\H�NQQE�ED�ZIW\PQ�
�������RGG�]�JIX�G��]�LX�U����Y�?
      �������������������



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8:>`T

�3�.)e�+ !e�.�$%0!�01.!e%/e�(3�5/e�+**!�0! e0+enode-1e�5e�+�'!.e���$%*!d/$!((
!*2%.+*)!*0e2�.%��(!/e0$�0e�.!e"%((! e�5e0$!e,.!2%+1/eevale�+))�* Ke�!e*!! e0+e�$!�'
3$!0$!.e�((e0$!e*+ !/Le%*�(1 %*#e0$!e(!� !.e)�*�#!.Le�.!e��0%2!e�* e/1��!//"1((5e&+%*! e0+
0$!e�3�.)M

�+3Le3!e��*e�$!�'e0$!e/0�01/e+"e0$%/e�3�.)e�(1/0!.e1/%*#edocker infoe�+))�* M



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8:?`T

�$!e%),+.0�*0e%*"+.)�0%+*e$!.!e%/e0$�0e�3�.)e%/e��0%2!Le�* e0$!*e/+)!e��"0e !0�%(/e"+((+3K

'RFNHU�VHUYLFH
�e*!3e�+))�* e%*0.+ 1�! e%*e�+�'!.e8K89e%/edocker servicee�* e0$�0[/e3$�0e3![.!
#+%*#e0+e/!!e*+3Ke�!.2%�!e%/e0$!e,.%)�.5e3�5e�5e3$%�$e5+1[((e+,!.�0!e�,,(%��0%+*/e+*
�+�'!.e�3�.)e)+ !Ne%0[/e$+3e5+1e3%((e�.!�0!Le !/0.+5Le/��(!e�* e.+((e1, �0!e/!.2%�!/K

�!.2%�!/e�.!e)� !e+"e0�/'/Ke�*e*#%*4e/!.2%�!e%/e)� !d1,e+"e*#%*4e�+*0�%*!.e0�/'/Ke�$!
/!.2%�!e)!�$�*%/)e/,%*/d1,e0$!e0�/'/e+*eR05,%��((5Se3+.'!.e*+ !/Ke�+Le3$!*e5+1e�.!�0!e�
/!.2%�!Le5+1e$�2!e0+e)�* �0+.%(5e/,!�%"5Le�)+*#e%0/e+,0%+*/Le�e/!.2%�!e*�)!e�* e0$!
�+*0�%*!.e0$�0e3%((e�!e0$!e��/!e+"e0$!e/!.2%�!K

.



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8:@`T

�$!e/5*0�4e0+e�.!�0!e0$!e/!.2%�!/e%/e2!.5e%))! %�0!Me�+1e&1/0e1/!e0$!edocker service
createe�+))�* Le/,!�%"5%*#e+,0%+*/Le/1�$e�/e0$!e!4,+/! e,+.0/Le�* e/!(!�0e0$!e�+*0�%*!.e0+
1/!Ke
!.!e3!e!4!�10!

    GRFNHU�VHUYLFH�FUHDWH��S���������QDPH�VZDUP�QJLQ[���UHSOLFDV��
����IVRSSHOVD�VZDUP�QJLQ[

�$%/e�+))�* e/0�.0/e*#%*4Le!4,+/!/e0$!e�+*0�%*!.[/e,+.0e80e0+e0$!e$+/0[/e,+.0e80Le/+e0$�0
0$!5e��*e�!e.!��$! e".+)e+10/% !Le�* e/,!�%"%!/e�e.!,(%��e"��0+.e+"e0$.!!K

�!,(%��e"��0+.e%/e0$!e3�5e5+1e/��(!e�+*0�%*!./e+*e�3�.)Ke�"e5+1e/,!�%"5e0$.!!Le�3�.)e3%((
�.!�0!e0$.!!e*#%*4e0�/'/eR�+*0�%*!./Se+*e0$.!!e*+ !/e�* e0.5e0+e,.!/!.2!e0$%/e*1)�!.Le%*e��/!
+*!e+.e)+.!e+"e0$!/!e�+*0�%*!./e %!Le�5e.!/�$! 1(%*#e*#%*4e+*e+0$!.e�2�%(��(!e$+/0/eR3$!.!
,+//%�(!SK

�"e�e*+e--replicase+,0%+*e%/e#%2!*Le0$!*e0$!e !"�1(0e.!,(%��e"��0+.e%/e1K

�"0!.e/+)!e0%)!Le�3�.)e*!! /e0+e,1((e0$!e%)�#!e".+)e0$!e$1�Le+.e�*5e.!#%/0.5e(+��((5Le0+e0$!
$+/0/e�* e�.!�0!e0$!e�,,.+,.%�0!e�+*0�%*!.eR�* e!4,+/%*#e0$!e,+.0SNe3!e/!!e0$�0e0$.!!e*#%*4
�.!e%*e,(��!e+*e+1.e%*".�/0.1�01.!e3%0$e0$!e�+))�* M

    GRFNHU�VHUYLFH�OV



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8;7`T

�$!/!e0�/'/e�.!e��01�((5e/�$! 1(! e+*e0$.!!e*+ !/Le�/e/$+3*e1/%*#e0$!e"+((+3%*#e�+))�* M

����GRFNHU�VHUYLFH�SV�VZDUP�QJLQ[

�$!efsoppelsa/swarm-nginxe�+*0�%*!.e1/! e$!.!e%/e�e0.%2%�(e)+ %"%��0%+*e+"
richarvey/nginx-php-fpmLe3$%�$e%/e�e*#%*4e%)�#!e!),+3!.! e�5e�
�Ke�!e1/! e�
�
0+e+10,10e+*e0$!e�#%*4e3!(�+)!e,�#!e0$!e�  .!//e+"e0$!e�1..!*0e/!.2!.Le�5e�  %*#e�e�
�
�+))�* e3%0$e0$!e,1.,+/!e+"e/$+3%*#e0$!e(+� e��(�*�%*#e)!�$�*%/)K

    �K�!'RFNHU�VZDUP�KRVW��"SKS�HFKR��B6(59(5>
6(59(5B$''5
@��"!��K�!



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8;8`T

�+3e%"e5+1e,+%*0e5+1.e�.+3/!.e0+e0$!e)�*�#!.e��e�* e.!(+� e/!2!.�(e0%)!/Le5+1[((e/!!e0$�0e�
(+� e��(�*�!.e%/e��01�((5e.! %.!�0%*#e5+1e0+e %""!.!*0e�+*0�%*!./e/+)!0%)!/K

�%./0e,�#!e0$�0e3%((e(+� e3%((e�!e/%)%(�.e0+e0$!e"+((+3%*#e/�.!!*/$+0M

�$!e"+((+3%*#e/�.!!*/$+0e/$+3/e�*+0$!.e,�#!e(+� ! Le3%0$e�e %""!.!*0e*+ !e/!(!�0! e�5e0$!
(+� e��(�*�!.Le87K9<<K7K@M



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8;9`T

�$!e"+((+3%*#e/�.!!*/$+0e%/e+"e�*+0$!.e,�#!e(+� ! e3$!*e0$!e(+� e��(�*�!.e.! %.!�0/e0+
*+ !e87K9<<K7K87M

2YHUOD\�QHWZRUNV
�"e%*/0!� e+"e&1/0e.!,(%��0%*#Le5+1e3�*0e0+e�+**!�0e�+*0�%*!./e.1**%*#e+*e %""!.!*0e$+/0/e0+
5+1.e�3�.)e%*".�/0.1�01.!Le5+1e$�2!e0+e1/!e*!03+.'/Ke�+.e!4�),(!Le5+1e*!! e0+e�+**!�0
5+1.e3!�e/!.2!./e0+e5+1.e �0���/!e�+*0�%*!./e/+e0$�0e0$!5e��*e�+))1*%��0!K

�$!e�*/3!.e0+e0$%/Le%*e�3�.)e�+ !Le%/e0+e1/!e+2!.(�5e*!03+.'/Ke�$!5e�.!e%),(!)!*0! e3%0$
�+�'!.[/e(%�*!03+.'e�* e(%�'2Ke�$!/!e*!03+.'/e�.!e�4���e*!03+.'/e�1%(0e+*e0+,e+"
�*+0$!.e*!03+.'eR%*e0$!e/0�* �. e/!01,Le0$!e,$5/%��(e$+/0e*!03+.'SK

�4���e%/e�*e!40!*/%+*e+"e0$!e����e,.+0+�+(Le�%)%*#e�0e%*�.!�/%*#e%0/e/��(��%(%05K
�+*0�%*!./e+*e %""!.!*0e$+/0/Le�+**!�0! e0+e�+�'!.e�4���e*!03+.'/Le��*e�+))1*%��0!e�/
%"e0$!5e�.!e+*e0$!e/�)!e$+/0K

�+�'!.e�3�.)e�+ !e%*�(1 !/e�e.+10%*#e)!/$e0��(!e0$�0e!*��(!/e0$%/e)1(0%d$+/0e*!03+.'%*#L
�5e !"�1(0Le��((! e%*#.!//K



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8;:`T

,QWHJUDWHG�ORDG�EDODQFLQJ

+3e +!/e0$!e(+� e��(�*�%*#e3+.'e+*e�3�.)e�+ !e8K89Pe�$!e.+10%*#e3+.'/e%*e03+
 %""!.!*0e3�5/Ke�%./0(5Le%0e3+.'/e0$.+1#$e0$!e,+.0e!4,+/! e�5e0$!e�%.01�(e��e/!.2%�!Ke�*5
.!-1!/0/e0+e0$!e,+.0e�.!e %/0.%�10! e�)+*#e0$!e$+/0/e$+/0%*#e0$!e/!.2%�!e0�/'/Ke�!�+* (5Le0$!
/!.2%�!e%/e#%2!*e�e�%.01�(e��e�  .!//e0$�0e%/e.+10��(!e+*(5e%*/% !e0$!e�+�'!.e�!03+.'Ke�$!*
.!-1!/0/e�.!e)� !e0+e0$%/e���e�  .!//Le0$!5e�.!e %/0.%�10! e0+e0$!e1* !.(5%*#e�+*0�%*!./K
�$%/e�%.01�(e��e%/e.!#%/0!.! e%*/% !e0$!e���e/!.2!.e%*�(1 ! e%*e�+�'!.e�3�.)Ke�$!*e�e���
-1!.5e%/e +*!e+*e0$!e/!.2%�!e*�)!eR"+.e!4�),(!e*/(++'1,e)5/-(SLe0$!e�%.01�(e��e%/e.!01.*! K

&RQQHFWLQJ�VHUYLFHV��$�:RUG3UHVV�H[DPSOH
�$!e,+//%�%(%05e+"e(�1*�$%*#e�e�1*�$e+"e.!,(%��0! e�* e(+� e��(�*�! e�+*0�%*!./e%/e�(.!� 5e�
#++ e/0�.0Le�10e$+3e��+10e)+.!e�+),(!4e�,,(%��0%+*e/0��'/Le)� !e+"e %""!.!*0
%*0!.�+**!�0! e�+*0�%*!./P

�*e0$%/e��/!Le5+1e��*e(%*'e�+*0�%*!./e�5e��((%*#e0$!)e�5e*�)!Ke�/e3!e&1/0e/�3Le0$!e%*0!.*�(
�3�.)e���e/!.2!.e3%((e#1�.�*0!!e�e.!(%��(!e*�)!e.!/+(10%+*e)!�$�*%/)Ke�"e5+1e%*/0�*0%�0!
�e/!.2%�!e��((! enginxLe5+1e��*e&1/0e.!"!.!*�!e%0e�/enginxe�* e+0$!.e/!.2%�!/e3%((e.!/+(2!e0+
0$!enginxe�%.01�(e��eR(+� e��(�*�! SLe$!*�!e���!//%*#e0$!e %/0.%�10! e�+*0�%*!./K

�+e !)+*/0.�0!e0$%/e3%0$e�*e!4�),(!Le3![.!e*+3e#+%*#e0+e !,(+5e0$!e)+.!e�(�//%��(e+"
�(�//%�/e+*e�3�.)Me�+. �.!//Ke�+1e��*e.1*e�+. �.!//e�/e�e�+*0�%*!.Le%*e"��0e�e.!� 5e%)�#!
%/e�2�%(��(!e+*e0$!e�+�'!.e
1�Le$+3!2!.e%0e.!-1%.!/e�*e!40!.*�(e �0���/!eR%*e0$%/e��/!
�5���Se0+e/0+.!e%0/e �0�K

�+Le�/e�e/0�.0Le3![((e�.!�0!e�e*!3e ! %��0! e+2!.(�5e*!03+.'e+*e�3�.)Le��((! e�+. �.!//L
�* e.1*e+*!e�5���e�+*0�%*!.e+*e0+,e+"e%0e�/e�e�3�.)e/!.2%�!e�* e0$.!!e(+� e��(�*�! 
�+. �.!//e�+*0�%*!./eR3!�e�+*0�%*!./Se�(/+e�/e�e�3�.)e/!.2%�!Ke�5���e3%((e!4,+/!e,+.0
::7=Le3$%(!e�+. �.!//e3%((e!4,+/!e,+.0e80K



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8;;`T

�!0[/e/0�.0e�5e !"%*%*#e+1.e+2!.(�5e*!03+.'Ke�$!*e�+**!�0! e0+e0$!e�3�.)e)�*�#!.Le3!
%//1!e0$!e"+((+3%*#e�+))�* M

    GRFNHU�QHWZRUN�FUHDWH���GULYHU�RYHUOD\�ZRUGSUHVV

e

�+Le3$�0e$�,,!*/e�!$%* e0$!e�1.0�%*Pe�$!e�+))�* e�.!�0!/e�*e+2!.(�5e*!03+.'e3%0$
(%�*!03+.'Le3$%�$e�!�+)!/e�2�%(��(!e+*e0$!e�3�.)e*+ !/e3$!*e0$!5e#!0e/�$! 1(! e0�/'/
.!-1%.%*#e%0Ke�0e3%((e�(3�5/e�!e,.!/!*0e%"e5+1e�+**!�0e0+enode-2e�* e(%/0e*!03+.'/K

�!e*+3e�.!�0!e�e�5���e/!.2%�!Le)� !e+"e&1/0e+*!e�+*0�%*!.eR*+e�5���e*�0%2!e.!,(%��/e*+.
	�(!.�e+.e+0$!.e.!,(%��0%+*e)!�$�*%/)/Se3%0$e0$!e"+((+3%*#e�+))�* M

    GRFNHU�VHUYLFH�FUHDWH�?
    ��QDPH�P\VTO�?
    ��UHSOLFDV���?
    �S�����������?
    ��QHWZRUN�ZRUGSUHVV�?
    ��HQY�0<64/B5227B3$66:25' GRFNHUVZDUP�?
    P\VTO����



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8;<`T

�!e3�*0e0+e,1((e�5���e<K=e".+)e0$!e$1�Le��((e0$!e/!.2%�!eR(�0!.e���!//%�(!e2%�e.!/+(2! 
*�)!e,+%*0%*#e0+e%0/e���SemysqlLe/!0e.!,(%��/e0+e+*!e"+.e�(�.%05Le!4,+/!e,+.0e3306Le/,!�%"5e0$!
 ! %��0! e*!03+.'e�+. �.!//Le�* e0$!e.++0e,�//3+. Le%*e+1.e��/!e%0[/edockerswarmM

�0e%/e*!�!//�.5e0+e,1((e0$!e�5���e%)�#!e".+)e0$!e$1�e�"0!.e�e"!3e/!�+* /Le3!e��*e�$!�'e�* 
/!!e0$�0e%*e+1.e��/!e�emysqle�+*0�%*!.e3�/e +3*(+� ! e�* e,(��! e+*enode-1eR��01�((5L
)�/0!./e��*e.1*e�+*0�%*!./e%"e*+0e/,!�%"%! e %""!.!*0(5SLe�* e0$!e���e%/e10.255.0.2Le+*e0$!
�+. �.!//e*!03+.'Ke�!e��*e#!0e0$%/e%*"+.)�0%+*e3%0$e0$!e"+((+3%*#e�+))�* M

    GRFNHU�VHUYLFH�LQVSHFW�P\VTO��I��^^��(QGSRLQW�9LUWXDO,3V�``�

�!e*+3e$�2!e�e.1**%*#e�5���Le3!e&1/0e*!! e0+e(�1*�$e�* e�+**!�0e%0e0+e�+. �.!//K



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8;=`T

6ZDUP�VFKHGXOLQJ�VWUDWHJLHV
�0e&1/0e$�,,!*! e0$�0e3!e/0�.0! e�e/!.2%�!e�* e�3�.)e/�$! 1(! e0$!e�+*0�%*!.e0+e�!e.1*e+*
node-1Ke�3�.)e)+ !eR�/e+"e*+3Le�0e0$!e0%)!e+"e3.%0%*#e�+�'!.e8K89Le�* e8K8:d !2Se$�/e+*(5
+*!e,+//%�(!e/0.�0!#5Me/,.!� Ke�,.!� e�+1*0/e0$!e*1)�!.e+"e�+*0�%*!./e+*e!��$e$+/0e�* 
�00!),0/e0+e,(��!e*!3(5e�.!�0! e�+*0�%*!./e+*e0$!e(!//e(+� ! e$+/0/eR0$�0e%/Le$+/0/e3%0$e(!//
�+*0�%*!./SKe�!/,%0!e0$!e"��0e0$�0e0$!.!e%/e+*(5e+*!e/,.!� e/0.�0!#5e�2�%(��(!e+*e0$%/e �5L
�3�.)e�+)!/e3%0$e+,0%+*/e0$�0e�((+3e1/e0+e"%(0!.e0$!e$+/0/Le+*e3$%�$e0$!e0�/'/e3%((e�!
(�1*�$! Le3%0$e#++ e,.!�%/%+*K

�$!/!e+,0%+*/e�.!e��((! e�+*/0.�%*0/e�* e)�5e�!e,�//! e�/e�*e+,0%+*�(e�.#1)!*0e3$!*
/!.2%�!/e�.!e%*/0�*0%�0! e3%0$e--constraintK

�!e*+3e3�*0e0+e/0�.0e�+. �.!//Ke�!e !�% !e0$�0e3!e3�*0e0+e"+.�%�(5e!4!�10!e0$.!!
�+*0�%*!./e+*e0$!e0$.!!e3+.'!./e�* e*+0e+*e0$!e)�/0!.Le/+e3!e/,!�%"5e�e�+*/0.�%*0K

�+*/0.�%*0/e�.!e+"e0$!e"+.)e+"e--constraintnode.KEY == VALUEe+.e--
constraintnode.KEY != VALUEe�* e0$!.!e�.!e/!2!.�(e2�.%�*0/Ke�*e+,!.�0+.e��*e"%(0!.e�5
*+ !e% Le.+(!Le�* e$+/0*�)!Ke�+.!e%*0!.!/0%*#Le�/e3!e/�3e%*eChapter 5Le� )%*%/0!.`�`�3�.)
�(1/0!.Le%/e0$!e,+//%�%(%05e0+e/,!�%"5e�1/0+)e(��!(/e�5e�  %*#e%0e0+e0$!e*+ !e�00.%�10!/e3%0$e0$!
docker node update --label-adde�+))�* K


!5 �!�*%*# �4�),(!

node.id ��e+"e*+ ! node.id == 3tqtddj8wfyd1dl92o1l1bniq

node.role �+ !e.+(!eR)�*�#!.L
3+.'!.S

node.role != manager

node.hostname �+ !e$+/0*�)! node.hostname == node-1

node.labels ���!(/ node.labels.type == database



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8;>`T

1RZ��:RUG3UHVV

!.!e3!e3�*0e0+e/0�.0ewordpresse+*e�((e3+.'!./Le/+e3!e/�5e0$�0e0$!e�+*/0.�%*0e%/
node.role != managereR+.enode.role == workerSKe�(/+Le3!e��((e0$!e/!.2%�!Le&1/0
wordpress,e/!0e0$!e.!,(%��e"��0+.e0+e3Le!4,+/!e,+.0e80,e�* e/�5e0+e�+. �.!//e0$�0e�5���
%/e(+��0! e+*e$+/0e)5/-(eR0$%/e%/e.!/+(2! e%*0!.*�((5e%*e�3�.)e�* e,+%*0/e0+e0$!e�5���
���SM

    GRFNHU�VHUYLFH�FUHDWH�?
    ��FRQVWUDLQW�
QRGH�UROH�� �PDQDJHU
�?
    ��QDPH�ZRUGSUHVV�?
    ��UHSOLFDV���?
    �S�������?
    ��QHWZRUN�ZRUGSUHVV�?
    ��HQY�:25'35(66B'%B+267 P\VTO�?
    ��HQY�:25'35(66B'%B86(5 URRW�?
    ��HQY�:25'35(66B'%B3$66:25' GRFNHUVZDUP�?
    ZRUGSUHVV



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8;?`T

�"0!.e/+)!e0%)!Le3!e*!! e0+e +3*(+� e�+. �.!//e%)�#!/e0+e0$!e3+.'!./e/+e0$�0e3!e��*
�$!�'e%"e!2!.50$%*#e%/e1,e�* e.1**%*#K

�!e*+3e�+**!�0e0+e+*!e+"e0$!e$+/0/e+*e,+.0e80e�* e3![.!e3!(�+)! e�5e0$!e�+. �.!//
%*/0�((!.K



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8;@`T

�+. �.!//e%/e.!� 5e�"0!.e�e"!3e/0!,/Le/1�$e�/e/!(!�0%*#e�*e� )%*e1/!.*�)!e�* e�e,�//3+. L
�.!e,!."+.)! e%*e0$!e�.+3/!.M

'RFNHU�&RPSRVH�DQG�6ZDUP�PRGH
��*5e !2!(+,!./e!*&+5e1/%*#e�+),+/!e0+e)+ !(e0$!%.e�,,(%��0%+*/Le"+.e!4�),(!
�,,(%��0%+*/e/%)%(�.e0+e�+. �.!//Ke�!e +e0$!e/�)!e�* e0$%*'e0$�0e%0[/e�e"�*0�/0%�e3�5e0+
 !/�.%�!e�* e)�*�#!e)%�.+e/!.2%�!/e+*e�+�'!.Ke
+3!2!.Le�0e0$!e0%)!e+"e3.%0%*#e0$%/e�++'L
*+e/1,,+.0e"+.e�+�'!.e�3�.)e�+ !e%/e�2�%(��(!e%*e�+),+/!e5!0e�* e�((e�+*0�%*!./e�.!
/�$! 1(! e+*e0$!e�1..!*0e*+ !Ke�+e !,(+5e�*e�,,(%��0%+*e��.+//e0$!e/3�.)Le3!e*!! e0+e1/!
0$!e*!3e�1* (!e"!�01.!e+"e/0��'/K

�0e0$!e0%)!e+"e3.%0%*#Le/0��'/e�.!e�2�%(��(!e+*(5e!4,!.%)!*0�((5Le�10e3![.!e/$+3%*#e0$!)
$!.!e&1/0e0+e#%2!e5+1e�e0�/0!e+"e3$�0e%0e3%((e�!e(%'!e0+e !,(+5e)%�.+/!.2%�!/e+*e�+�'!.e%*e0$!
R*!�.Se"101.!K



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8<7`T

,QWURGXFLQJ�'RFNHU�VWDFNV
�+.e�+�'!.Le/0��'/e3%((e�!e0$!e/0�* �. e3�5e+"e,��'�#%*#e�,,(%��0%+*/e)� !e�5e)1(0%,(!
�+*0�%*!./Ke�+*/% !.e0$!e$5,!.e%*"(�0! e�+. �.!//e!4�),(!Me�+1e*!! e�e)%*%)1)e+"e+*!
3!�e/!.2!.e�* e+*!e �0���/!K

�!2!(+,!./e1/1�((5e !/�.%�!e0$!/!e�,,(%��0%+*/e3%0$e�+),+/!Le�5e�.!�0%*#e�e����Le�/
/$+3*M

YHUVLRQ��
�

VHUYLFHV�
��GE�
����LPDJH��P\VTO����
����YROXPHV�
������������GDWD�GE��YDU�OLE�P\VTO�
����UHVWDUW��DOZD\V
����HQYLURQPHQW�
������0<64/B5227B3$66:25'��GRFNHUVZDUP
������0<64/B'$7$%$6(��ZRUGSUHVV
������0<64/B86(5��ZRUGSUHVV
������0<64/B3$66:25'��ZRUGSUHVV
��ZRUGSUHVV�
����GHSHQGVBRQ�
��������GE
����LPDJH��ZRUGSUHVV�ODWHVW
����OLQNV�
��������GE
����SRUWV�
�����������������
����UHVWDUW��DOZD\V
����HQYLURQPHQW�
������:25'35(66B'%B+267��GE�����
������:25'35(66B'%B3$66:25'��ZRUGSUHVV

�$!*Le0$!5e(�1*�$e0$%/e�,,(%��0%+*e3%0$e�e�+))�* e/1�$e�/M

    GRFNHU�FRPSRVH���UP��G���ILOH�GRFNHU�FRPSRVH�\PO�XS�


!.!Lemysqle�* ewordpresse�+*0�%*!./e�.!e/�$! 1(! Le,1((! Le�* e/0�.0! e�/e �!)+*/e+*
0$!e$+/0e0+e3$%�$e0$!e !2!(+,!.e%/e�+**!�0! Ke�0�.0%*#e".+)e�+�'!.e8K89eR!4,!.%)!*0�(e%*
8K89SLe%0e3%((e�!e,+//%�(!e0+e,��'�#!emysql + wordpresse%*e�e/%*#(!e"%(!e,��'�#!Le��((! 
�%/0.%�10! `�,,(%��0%+*`�1* (!eR���SK



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8<8`T

'LVWULEXWHG�$SSOLFDWLRQ�%XQGOHV
�+Le%*/0!� e+"edocker-compose upe�+))�* Le5+1e3%((e.1*M

    GRFNHU�FRPSRVH���ILOH�GRFNHU�FRPSRVH�\PO�EXQGOH��R�ZRUGSUHVV�GDE

�$%/e�+))�* e3%((e+10,10e�*+0$!.e����Le��((! ewordpress.dabLe3$%�$e3%((e�!e0$!e/0�.0%*#
,+%*0e"+.e !,(+5%*#e/!.2%�!/e !/�.%�! e�/e�3�.)e/!.2%�!/e�5e�+),+/!e+*e�3�.)K

�+.e0$%/e!4�),(!Le0$!e�+*0!*0e+"ewordpress.dabe(++'/e/%)%(�.e0+M

    ^
    ���6HUYLFHV���^
    �����GE���^
    �������(QY���>
    ���������0<64/B5227B3$66:25' GRFNHUVZDUP��
    ���������0<64/B3$66:25' ZRUGSUHVV��
    ���������0<64/B86(5 ZRUGSUHVV��
    ���������0<64/B'$7$%$6( ZRUGSUHVV�
    ������@�
    �������,PDJH��
�����������P\VTO#VKD����H�E�EF�E�I��������E��E��I�
����������G���I�DF��GD��F������D���F�G�������I�G��
    �������1HWZRUNV���>
    ���������GHIDXOW�
    ������@
    ����`�
    �����ZRUGSUHVV���^
    �������(QY���>
    ���������:25'35(66B'%B+267 GE�������
    ���������:25'35(66B'%B3$66:25' ZRUGSUHVV�
    ������@�
    �������,PDJH��
�����������ZRUGSUHVV#VKD������I��H�I�I�����E��D�G����
�����������IH�D���HD�H��EFE��E����I�E�H�H���D�F����
    �������1HWZRUNV���>
    ���������GHIDXOW�
    ������@�
    �������3RUWV���>
    ��������^
    �����������3RUW������
    �����������3URWRFRO����WFS�
    ��������`
    ������@
    ����`
    ��`�
    ���9HUVLRQ��������



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8<9`T

'RFNHU�GHSOR\
�0�.0%*#e".+)e0$!e#!*!.�0! ewordpress.dabe"%(!Le3$!*e�+**!�0! e0+e�e�3�.)e)�*�#!.Le0$!
 !2!(+,!.e��*e/0�.0e�e/0��'e3%0$e0$!e !,(+5e�+))�* M

    GRFNHU�GHSOR\���ILOH�ZRUGSUHVV�GDE�ZRUGSUHVV�

�+3e5+1e3%((e$�2!e03+e/!.2%�!/e��((! ewordpress1_wordpresse�* ewordpress1_dbL
�+*2!*0%+*�((5e"+((+3%*#e0$!e/5*0�4e0.� %0%+*/e+"e�+),+/!K

�$%/e%/e�e2!.5e,.%)%0%2!e !)+e+"e3$�0e%0e3%((e�!Ke�/e�*e!4,!.%)!*0�(e"!�01.!Le0$!e/1,,+.0
"!�01.!/e%*e�+),+/!e�.!e/0%((e*+0e�+),(!0!(5e !"%*! Le�10e3!e!4,!�0e%0e0+e�$�*#!eR!2!*
.� %��((5Se%*e0$!e"101.!e0+e)!!0e0$!e !2!(+,!.Le�3�.)Le�* e�+),+/!e*!! /K

$QRWKHU�DSS��$SDFKH�6SDUN
�+3e0$�0e3!e$�2!e��-1%.! e/+)!e,.��0%�!e1/%*#e/!.2%�!/Le3!e/0!,e1,e0+e0$!e*!40e(!2!(Ke�![((
 !,(+5e�,��$!e�,�.'e+*e�3�.)Ke�,�.'e%/e�*e+,!*e/+1.�!e�(1/0!.e�+),10%*#e".�)!3+.'
".+)e0$!e�,��$!e"+1* �0%+*Le3$%�$e%/e)�%*(5e1/! e"+.e �0�e,.+�!//%*#K

�,�.'e)�5e�!eR�10e*+0e(%)%0! e0+Se1/! e"+.e0$%*#/Le/1�$e�/M

�*�(5/%/e+"e�%#e �0�eR�,�.'e�+.!S
��/0e�* e/��(��(!e �0�e/0.1�01.! e�+*/+(!eR�,�.'e���S
�0.!�)%*#e�*�(50%�/eR�,�.'e�0.!�)%*#S
	.�,$e,.+�!//%*#eR�,�.'e	.�,$�S



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8<:`T


!.!e3!e3%((e"+�1/e)�%*(5e+*e0$!e%*".�/0.1�01.�(e,�.0e+"e�3�.)Ke�"e5+1e3�*0e0+e(!�.*e$+3e0+
,.+#.�)e+.e1/!e�,�.'e%*e !0�%(Le.!� e���'0[/e/!(!�0%+*e+"e�++'/e+*e�,�.'Ke�!e/1##!/0
/0�.0%*#e3%0$e��/0`��0�`�.+�!//%*#`3%0$`�,�.'`9K7`–`�$%. `� %0%+*K

�,�.'e%/e�e*!�0e�* e�(!�.e�(0!.*�0%2!e"+.e
� ++,Le%0e%/e�e)+.!e�#%(!e�* e!""%�%!*0e/1�/0%010!e"+.
0$!e�+),(!4%05e�* e)�#*%01 !e+"e
� ++,K

�$!e0$!+.!0%��(e0+,+(+#5e+"e�,�.'e%/e%))! %�0!e�* e��*e.!�'+*e0$!e�3�.)e)+ !e+*e+*!e+.
)+.!e)�*�#!./e(!� %*#e0$!e�(1/0!.e+,!.�0%+*/e�* e�e�!.0�%*e*1)�!.e+"e3+.'!./e3$+e�.!
!4!�10%*#e.!�(e0�/'/K

�/e"+.e)�*�#!./Le�,�.'e��*e1/!e%0/e+3*e)�*�#!./e��((! e/0�* �(+*!e)�*�#!./eR�/e3![((e +
$!.!Se+.e1/!e
� ++,e����e+.e!2!*e!4,(+%0e�!/+/e"!�01.!/K

�$!*Le�,�.'e��*e !(!#�0!e/0+.�#!e0+e�*e%*0!.*�(e
���eR
� ++,e�%/0.%�10! e�%(!/5/0!)Se+.
0+e!40!.*�(e/0+.�#!e/!.2%�!/Le/1�$e�/e�)�6+*e�:Le�,!*�0��'e�3%"0Le+.e��//�* .�Ke�0+.�#!e%/
1/! e�5e�,�.'e0+e#!0e �0�e0+e!(��+.�0!e�* e0$!*e0+e/�2!e0$!e!(��+.�0! e.!/1(0/K

:K\�6SDUN�RQ�'RFNHU
�![((e/$+3e5+1e$+3e0+e/0�.0e�e�,�.'e�(1/0!.e+*e�e�+�'!.e�3�.)e�(1/0!.Le�/e�*e�(0!.*�0%2!e0+
/0�.0e�,�.'e3%0$e2%.01�(e)��$%*!/Ke�$!e!4�),(!e !"%*! e%*e0$%/e�$�,0!.e��*e#!0e)�*5
�!*!"%0/e".+)e�+*0�%*!./M

�0�.0%*#e�+*0�%*!./e%/e)1�$e)+.!e-1%�'!.
���(%*#e�+*0�%*!./e%*e�e,!0e)+ !(e%/e)+.!e%))! %�0!
�+1e��*e#!0e�,�.'e%)�#!/e3%0$+10e$�2%*#e0+e�.!�0!e��/Le0+e3.%0!e�1/0+)e/�.%,0/L
� �,0e�*/%�(!e�(�5�++'/Ke�1/0edocker pull
�+1e��*e�.!�0!e�e ! %��0! e+2!.(�5e*!03+.'e3%0$e�+�'!.e�!03+.'%*#e"!�01.!/L
3%0$+10e,$5/%��((5e�+),.+)%/%*#e+.e%*2+'%*#e�e*!03+.'%*#e0!�)



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8<;`T

6SDUN�VWDQGDORQH�ZLWKRXW�6ZDUP
�!0[/e/0�.0e !"%*%*#e�e0%*5e�,��$!e�,�.'e�(1/0!.e�1%(0e3%0$e0$!e�(�//%��(e�+�'!.e0++(/Le3$%�$
�.!e��/%��((5e�+�'!.e�+))�* /e+*e�e�+�'!.e$+/0Ke�!"+.!e1* !./0�* %*#e0$!e�%#e,%�01.!Le3!
*!! e0+e/0�.0e"�)%(%�.%6%*#e+1./!(2!/e3%0$e�3�.)e�+*�!,0/e�* e0!.)%*+(+#%!/e+*e0$!e"%!( K

�*e0$%/e�$�,0!.Le3![((e3+.'e3%0$e0$!egoogle_containere%)�#!/Le/,!�%"%��((5e3%0$e�3�.)
2!./%+*e8K<K9Ke��*5e%),.+2!)!*0/e�.!e%*�(1 ! e%*e0$!e9K7e2!./%+*Le�10e0$!/!e%)�#!/e�.!
,.+2!*e0+e�!e2!.5e/0��(!e�* e.!(%��(!Ke�+Le3!e��*e/0�.0e�5e,1((%*#e0$!)e"+.e0$!e)�/0!.e�* 
0$!e3+.'!./e".+)e0$!e	++#(!e.!,+/%0+.5M

    GRFNHU�SXOO�JFU�LR�JRRJOHBFRQWDLQHUV�VSDUN�PDVWHU
    GRFNHU�SXOO�JFU�LR�JRRJOHBFRQWDLQHUV�VSDUN�ZRUNHU

�,�.'e��*e.1*e+*e0$!e0+,e+"e����Le�!/+/Le+.e
� ++,Ke�*e0$!e"+((+3%*#e!4�),(!/e�* 
�$�,0!./Le3![.!e#+%*#e0+e1/!e%0/e/0�* �(+*!e)+ !Le�!��1/!e%0e%/e0$!e!�/%!/0e�* e.!-1%.!/e*+
�  %0%+*�(e,.!.!-1%/%0!/Ke�*e�e/0�* �(+*!e�,�.'e�(1/0!.e)+ !Le�,�.'e�((+��0!/e.!/+1.�!/
��/! e+*e�+.!/Ke�5e !"�1(0Le�*e�,,(%��0%+*e3%((e#.��e�((e0$!e�+.!/e%*e0$!e�(1/0!.Le/+e3![.!
#+%*#e0+e(%)%0e0$!e.!/+1.�!/e ! %��0! e0+e0$!e3+.'!./K

�1.e�.�$%0!�01.!e3%((e�!e2!.5e/0.�%#$0"+.3�. Me+*!e)�/0!.Le3$%�$e3%((e�!e.!/,+*/%�(!e"+.
)�*�#%*#e0$!e�(1/0!.Le�* e0$.!!e3+.'!./e"+.e0$!e*+ !/e.1**%*#e�,�.'e&+�/Ke�+.e+1.e,1.,+/!L
0$!e)�/0!.e$�/e0+e,1�(%/$e,+.0e8080eR0$!e�!�e��e3![((e1/!e"+.e�+*2!*%!*�!Se�* e3![((e��((e%0
/,�.'d)�/0!.Ke�5e !"�1(0Le0$!e3+.'!.e�+*0�%*!./e�00!),0e0+e�+**!�0e0+e0$!e���
spark://spark-master:7077Le/+e�,�.0e".+)e(%*'%*#e0$!)e0+e0$!e)�/0!.Le*+e"1.0$!.
�1/0+)%6�0%+*e�.!e.!-1%.! K

�+Le(!0[/e,�//e%0e0+e0$!e,.��0%��(e,�.0e�* e%*%0%�(%6!e�e�,�.'e)�/0!.e3%0$e0$!e"+((+3%*#e�+ !M

    GRFNHU�UXQ��G�?
    �S�����������?
    ��QDPH�VSDUN�PDVWHU�?
    �K�VSDUN�PDVWHU�?
    JFU�LR�JRRJOHBFRQWDLQHUV�VSDUN�PDVWHU



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8<<`T

�$%/e.1*/e%*e0$!e �!)+*e)+ !eR-dSLe�e�+*0�%*!.e".+)e0$!
gcr.io/google_containers/spark-mastere%)�#!Le�//%#*/e0$!e*�)!eR--nameSe/,�.'d
)�/0!.e0+e0$!e�+*0�%*!.e�* e�+*"%#1.!/e%0/e$+/0*�)!eR-hSe0+e/,�.'d)�/0!.K

�!e��*e�+**!�0e*+3e�e�.+3/!.e0+e0$!e�+�'!.e$+/0Le�0e,+.0e8080,e0+e2!.%"5e0$�0e�,�.'e%/e1,
�* e.1**%*#K



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8<=`T

�0e/0%((e$�/e*+e�(%2!e�+.'!./Le3$%�$e3![.!e#+%*#e0+e/,�3*e*+3Ke�!e/0�.0e0$!e3+.'!./e3%0$
0$!e"+((+3%*#e�+))�* /e&1/0e�!"+.!e3!e0�'!e*+0!e+"e0$!e��e+"e0$!e�,�.'e)�/0!.e�+*0�%*!.M

    GRFNHU�UXQ��G�?
    ��OLQN��II������EEI�?
    �P�����?
    �S�����������?
    ��QDPH�ZRUNHU���?
    JFU�LR�JRRJOHBFRQWDLQHUV�VSDUN�ZRUNHU

�$%/e/0�.0/e�e�+*0�%*!.e%*e0$!e �!)+*e)+ !Le(%*'/e%0e0+e0$!e)�/0!.Le(%)%0/e0$!e)!)+.5d%*d1/!
0+e�e)�4%)1)e+"e9<=�Le!4,+/!/e,+.0e?7?8e0+e3!�eR3+.'!.Se)�*�#!)!*0Le�* e�//%#*/e%0e0+
0$!e�+*0�%*!.e*�)!eworker-1Ke�%)%(�.(5Le3!e/0�.0e0$!e+0$!.e03+e3+.'!./M

    GRFNHU�UXQ��G���OLQN�G����D��IGF���P������S������������P����P���
����QDPH�ZRUNHU���JFU�LR�JRRJOHBFRQWDLQHUV�VSDUN�ZRUNHU
    GRFNHU�UXQ��G���OLQN�G����D��IGF���P������S������������P����P���
����QDPH�ZRUNHU���JFU�LR�JRRJOHBFRQWDLQHUV�VSDUN�ZRUNHU

�!e��*e�$!�'e+*e0$!e)�/0!.e%"e!2!.50$%*#e%/e�+**!�0! e�* e.1**%*#M



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8<>`T

6SDUN�VWDQGDORQH�RQ�6ZDUP
�+e"�.Le3!e$�2!e %/�1//! e0$!e*+0e/+e%),+.0�*0e,�.0Ke�![.!e*+3e#+%*#e*+3e0+e0.�*/"!.e0$!
�+*�!,0/e�(.!� 5e %/�1//! e0+e�3�.)e�.�$%0!�01.!Le/+e3![((e%*/0�*0%�0!e0$!e�,�.'e)�/0!.e�* 
3+.'!./e�/e�3�.)e/!.2%�!/Le%*/0!� e+"e/%*#(!e�+*0�%*!./Ke�![((e�.!�0!e�*e�.�$%0!�01.!e3%0$e�
.!,(%��e"��0+.e+"e+*!e"+.e0$!e)�/0!.Le�* e�e.!,(%��e"��0+.e+"e0$.!!e"+.e0$!e3+.'!./K

6SDUN�WRSRORJ\
�*e0$%/e!4�),(!Le3![((e�.!�0!e�e�,�.'e�(1/0!.e)� !e+"e+*!e)�/0!.e�* e0$.!!e3+.'!./K

6WRUDJH
�![((e !"%*!e�e.!�(e/0+.�#!e�* e/0�.0e/+)!e.!�(e�,�.'e0�/'/e%*eChapter 7Le���(%*#`�,`�+1.
�(�0"+.)K

3UHUHTXLVLWHV
�!e�!#%*e�5e�.!�0%*#e�e*!3e ! %��0! e+2!.(�5e*!03+.'e"+.e�,�.'M

    GRFNHU�QHWZRUN�FUHDWH���GULYHU�RYHUOD\�VSDUN

�$!*Le3!e/!0e/+)!e(��!(/e+*0+e*+ !/e0+e�!e��(!e0+e"%(0!.e(�0!.Ke�!e3�*0e0+e$+/0e0$!e�,�.'
)�/0!.e+*e0$!e�3�.)e)�*�#!.eRnode-1Se�* e�,�.'e3+.'!./e+*e�3�.)e3+.'!./eR*+ !d9Le:
�* e;SM

    GRFNHU�QRGH�XSGDWH���ODEHO�DGG�W\SH VSDUNPDVWHU�QRGH��
    GRFNHU�QRGH�XSGDWH���ODEHO�DGG�W\SH VSDUNZRUNHU�QRGH��
    GRFNHU�QRGH�XSGDWH���ODEHO�DGG�W\SH VSDUNZRUNHU�QRGH��
    GRFNHU�QRGH�XSGDWH���ODEHO�DGG�W\SH VSDUNZRUNHU�QRGH��

�![.!e�  %*#e$!.!e0$!e[/,�.'3+.'!.[e05,!e0�#/e"+.e!40.!)!e�(�.%05Ke�%0$
+*(5e03+e2�.%�*0/Le%0[/e,+//%�(!e%*e"��0e0+e3.%0!e0$!e/�)!e�+*/0.�%*0e�/M
–�+*/0.�%*0`W*+ !K(��!(/K05,!`CC`/,�.'3+.'!.W
�.M
–�+*/0.�%*0`W*+ !K(��!(/K05,!`PC`/,�.')�/0!.W



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8<?`T

6WDUW�6SDUN�RQ�6ZDUP
�!e3%((e*+3e !"%*!e+1.e�,�.'e/!.2%�!/e%*e�3�.)Le/%)%(�.e0+e3$�0e3!e % e"+.e�+. �.!//e%*
0$!e,.!�! %*#e/!�0%+*Le�10e0$%/e0%)!e3!e3%((e .%2!e0$!e/�$! 1(%*#e/0.�0!#5e�5e !"%*%*#e3$!.!
0+e/0�.0e0$!e�,�.'e)�/0!.e�* e0$!e�,�.'e3+.'!./e3%0$e0$!e)�4%)1)e,.!�%/%+*K

�!e�!#%*e3%0$e0$!e)�/0!.e�/e/$+3*M

    GRFNHU�VHUYLFH�FUHDWH�?
    ��FRQWDLQHU�ODEHO�VSDUN�PDVWHU�?
    ��QHWZRUN�VSDUN�?
    ��FRQVWUDLQW�
QRGH�ODEHOV�W\SH  VSDUNPDVWHU
�?
    ��SXEOLVK�����������?
    ��SXEOLVK�����������?
    ��SXEOLVK�����������?
    ��QDPH�VSDUN�PDVWHU�?
    ��UHSOLFDV���?
    ��OLPLW�PHPRU\������?
    JFU�LR�JRRJOHBFRQWDLQHUV�VSDUN�PDVWHU

�e�,�.'e)�/0!.e!4,+/!/e,+.0e8080eR0$!e3!�e��Se�* e+,0%+*�((5Le"+.e0$!e�(�.%05e+"e0$!
!4�),(!Le$!.!e3!e�(/+e!4,+/!e,+.0e7077e1/! e�5e0$!e�,�.'e3+.'!./e0+e�+**!�0e0+e0$!e)�/0!.
�* e,+.0e=7==Le0$!e�,�.'e���e,+.0Ke�(/+Le3!e(%)%0e0$!e)!)+.5e0+e8	e3%0$e–(%)%0d)!)+.5K
�*�!e0$!e�,�.'e)�/0!.e%/e1,Le3!e��*e�.!�0!e0$!e/!.2%�!e$+/0%*#e0$!e3+.'!./Le/,�.'3+.'!.M

    GRFNHU�VHUYLFH�FUHDWH�?
    ��FRQVWUDLQW�
QRGH�ODEHOV�W\SH  VSDUNZRUNHU
�?
    ��QHWZRUN�VSDUN�?
    ��QDPH�VSDUN�ZRUNHU�?
    ��SXEOLVK�����������?
    ��UHSOLFDV���?
    ��OLPLW�PHPRU\�����?
    JFU�LR�JRRJOHBFRQWDLQHUV�VSDUN�ZRUNHU



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8<@`T

�%)%(�.(5Le3!e!4,+/!e,+.0e8081eR0$!e3+.'!./e3!�e��SLe�10e%0[/e+,0%+*�(Ke
!.!Le�((e0$!e�,�.'
�+*0�%*!./e�.!e/�$! 1(! e+*e/,�.'e3+.'!.e*+ !/Le�/e3!e !"%*! e!�.(%!.Ke�0e3%((e0�'!e/+)!
0%)!e0+e,1((e0$!e%)�#!/e0+e0$!e$+/0/Ke�/e�e.!/1(0Le3!e$�2!e0$!e)%*%)�(e�,�.'e%*".�/0.1�01.!M

�$!e�,�.'e�(1/0!.e%/e1,e�* e.1**%*#Le!2!*e%"e0$!.!e%/e�e(%00(!e*+0!e0+e�  M



�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)

S`8=7`T

�!/,%0!e0$!e"��0e0$�0e3!e(%)%0! e0$!e)!)+.5e0+e9<=�e"+.e!��$e3+.'!.Le%*e0$!e��e3!e/0%((e/!!
0$�0e�,�.'e.!� /e879;�Ke�$%/e%/e�!��1/!e+"e0$!e�,�.'e%*0!.*�(e !"�1(0e�+*"%#1.�0%+*Ke�"e3!
�+**!�0e0+e�*5e+"e0$!e$+/0/Le3$!.!e+*!e+"e0$!e3+.'!./e%/e.1**%*#Le�* e�$!�'e%0/e/0�0%/0%�/
3%0$e0$!edocker stats a7a2b5bb3024e�+))�* Le3!e/!!e0$�0e0$!e�+*0�%*!.e%/e��01�((5
(%)%0! M

6XPPDU\
�*e0$%/e�$�,0!.Le3!e/0�.0! e3+.'%*#e+*e0$!e�,,(%��0%+*e/0��'e�* e !,(+5%*#e.!�(e0$%*#/e+*
�3�.)Ke�!e % e/+)!e,.��0%�!e%*e !"%*%*#e�3�.)e/!.2%�!/e�* e3!e(�1*�$! e�e�(1/0!.e+"
*#%*4Le�/e3!((e�/e�e(+� d��(�*�! e�+. �.!//e+*e�e ! %��0! e+2!.(�5e*!03+.'Ke�$!*Le3!
)+2! e+*e0+e/+)!0$%*#e)+.!e.!�(Me�,��$!e�,�.'Ke�!e !,(+5! e�,�.'e+*e�3�.)e�0e�e/)�((
/��(!Le�5e !"%*%*#e+1.e+3*e/�$! 1(%*#e/0.�0!#%!/Ke�!e�.!e#+%*#e0+e!4,�* e�3�.)e�* e/��(!
%0e0+e�e�%##!.e/%6!Le3%0$e)+.!e.!�(e/0+.�#!e�* e*!03+.'%*#e+,0%+*/Le%*eChapter 7Le���(%*#`�,
�+1.`�(�0"+.)K



�
6FDOLQJ�8S�<RXU�3ODWIRUP

�*e0$%/e�$�,0!.Le3![.!e#+%*#e0+e!40!* e3$�0e3!e/�3e%*eChapter 6L`�!,(+5`�!�(`�,,(%��0%+*/`+*
�3�.)Ke�1.e#+�(e%/e0+e !,(+5e�e.!�(%/0%�e,.+ 1�0%+*d#.� !e�,�.'e�(1/0!.e+*e0+,e+"e�3�.)L
�  e/0+.�#!e��,��%05Le(�1*�$e/+)!e�,�.'e&+�/e�* e/!01,e)+*%0+.%*#e"+.e0$!e1* !.(5%*#
%*".�/0.1�01.!K

�*e+. !.e0+e +e0$�0Le0$%/e�$�,0!.e%/e)+/0(5e%*".�/0.1�01.!d+.%!*0! Ke�*e"��0Le3![((e/!!e$+3e0+
�+�(!/�!e�%�*!03+.'Le�(+�'!.Le�* e�.+)!0$!1/e3%0$e�3�.)K

�+.e*!03+.'Le3![((e1/!e0$!e��/%�e�+�'!.e�!03+.'e+2!.(�5e/5/0!)Le��/! e+*e�%�*!03+.'K
�$!.!e�.!e�e"!3e#.!�0e*!03+.'%*#e,(1#%*/e+10e0$!.!Le/1�$e�/e�!�2!e�* e+0$!./Le�10e!%0$!.
0$!5e�.!e*+0e�+),�0%�(!e3%0$e0$!e*!3e�+�'!.e�3�.)e�+ !e5!0Le+.e0$!5e�.!e)� !e+�/+(!0!
�5e�3�.)d%*0!#.�0! e.+10%*#e)!/$e)!�$�*%/)/K

�+.e/0+.�#!Le0$!e/%01�0%+*e%/e)+.!e,.+/,!.+1/Le�!��1/!e0$!.!e%/e)1�$e)+.!e�$+%�!eR.!"!.e0+eh t

t p s ://d o c s . d o c k e r . c o m /e n g i n e /e x t e n d /p l u g i n s /SKe�![((e#+e3%0$e�(+�'!.Ke�(+�'!.e%/e0$!
#.�* "�0$!.e+"e�+�'!.e/0+.�#!Le�* e��*e�!e�+*"%#1.! e3%0$e�e2�/0e,(!0$+.�e+"e/0+.�#!
���'!* /Le)�'%*#e%0e+*!e+"e0$!e�!/0e�$+%�!/e"+.e,.+ 1�0%+*e(+� /Ke���.! e�5e�(+�'!.
�+),(!4%05Pe�*&1/0%"%! Me�![((e/!!e$+3e0+e/!0e1,e�e)1(0%,(!e*+ !/e�(+�'!.e�(1/0!.e"+.e�*5
1/�#!Le%*e)%*10!/K

�+.e)+*%0+.%*#Le"%*�((5Le3![((e%*0.+ 1�!e�.+)!0$!1/Ke�0[/e0$!e)+/0e,.+)%/%*#e�)+*#e0$!
)+*%0+.%*#e/5/0!)/e�2�%(��(!e"+.e�+�'!.e*+3� �5/Le�* e%0/e���/e)�5e�!e%*0!#.�0! e%*0+e0$!
�+�'!.e!*#%*!e2!.5e/++*K

https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/
https://docs.docker.com/engine/extend/plugins/


���(%*#`�,`�+1.`�(�0"+.)

S`8=9`T

�+Le3$�0e3![((e�+2!.e$!.!M

�e�,�.'e!4�),(!e+2!.e�3�.)Le.!� 5e"+.e.1**%*#e�*5e�,�.'e&+�
�10+)�0!e0$!e%*/0�((�0%+*e+"e�(+�'!.e"+.e%*".�/0.1�01.!/e�0e�e/��(!
�!)+*/0.�0!e$+3e0+e1/!e�(+�'!.e(+��((5
�/!e�(+�'!.e3%0$e�3�.)e�+ !
���(!e+1.e�,�.'e�,,
�+*%0+.e0$!e$!�(0$e+"e0$%/e%*".�/0.1�01.!e3%0$e�.+)!0$!1/

7KH�6SDUN�H[DPSOH��DJDLQ
�![.!e#+%*#e0+e.!�.�$%0!�0e0$!e!4�),(!e+"eChapter 6L`�!,(+5`�!�(`�,,(%��0%+*/`+*`�3�.)Le/+
3![((e !,(+5e�,�.'e+*e�3�.)Le�10e0$%/e0%)!e3%0$e�e.!�(%/0%�e*!03+.'%*#e�* e/0+.�#!e/!01,K

�,�.'e/0+.�#!e���'!* e1/1�((5e.1*/e+*e
� ++,Le+.e+*e���e3$!*e+*e"%(!/5/0!)Ke�+.e&+�/e*+0
.!-1%.%*#e/0+.�#!Le�,�.'e3%((e�.!�0!e(+��(e �0�e+*e3+.'!./Le�10e"+.e/0+.�#!e�+),10�0%+*/L
5+1e3%((e*!! e�e/$�.! e"%(!/5/0!)e+*e!��$e*+ !Le3$%�$e��**+0e�!e#1�.�*0!! e�10+)�0%��((5
�5e�+�'!.e2+(1)!e,(1#%*/eR�0e(!�/0Le/+e"�.SK

�e,+//%�%(%05e0+e��$%!2!e0$�0e#+�(e+*e�3�.)e%/e0+e�.!�0!e���e/$�.!/e+*e!��$e�+�'!.e$+/0L
�* e0$!*e)+1*0e0$!)e0.�*/,�.!*0(5e%*/% !e/!.2%�!e�+*0�%*!./K

�1.e"+�1/e$!.!e%/e*+0e0+e%((1/0.�0!e�,�.'e&+�e !0�%(/e�* e0$!%.e/0+.�#!e+.#�*%6�0%+*Le�10e0+
%*0.+ 1�!e�*e+,%*%+*�0! e/0+.�#!e+,0%+*e"+.e�+�'!.e�* e#%2!e�*e% !�e+"e$+3e0+e+.#�*%6!
�* e/��(!e�e"�%.(5d�+),(!4e/!.2%�!e+*e�+�'!.e�3�.)K

'RFNHU�SOXJLQV
�+.e�e !0�%(! e%*0.+ 1�0%+*e+*e�+�'!.e,(1#%*/Le3!e��*e/1##!/0e0+e.!� e0$!e+""%�%�(
 +�1)!*0�0%+*e,�#!/Ke
!.!e%/e�e/0�.0%*#e,+%*0eh t t p s ://d o c s . d o c k e r . c o m /e n g i n e /e x t e n d

/�* Le�(/+Le�+�'!.e3%((e,.+���(5e.!(!�/!e�e0++(e0+e#!0e,(1#%*/e3%0$e�e/%*#(!e�+))�* Le.!"!.
0+eh t t p s ://d o c s . d o c k e r . c o m /e n g i n e /r e f e r e n c e /c o m m a n d l i n e /p l u g i n _ i n s t a l l /K

�!e.!�+))!* e5+1e0+e.!"!.e0+e�40!* %*#`�+�'!.e�++'Le���'0Le%"e5+1e3�*0e0+e!4,(+.!e$+3e0+
%*0!#.�0!e*!3e"!�01.!/e%*0+e�+�'!.Ke�$!e�++'e!),$�/%/e%/e+*e�+�'!.e,(1#%*/Le2+(1)!
,(1#%*/Le*!03+.'e,(1#%*/Le�* e$+3e0+e�.!�0!e5+1.e+3*e,(1#%*/K

https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/extend/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/
https://docs.docker.com/engine/reference/commandline/plugin_install/


���(%*#`�,`�+1.`�(�0"+.)

S`8=:`T

�+.e�(+�'!.Le�(1/0!.
�e)� !e�2�%(��(!e�*e�10+)�0! e !,(+5)!*0e)!�$�*%/)e0+e !,(+5e�
�(+�'!.e�(1/0!.e+*e���e3%0$e�(+1 �+.)e0!),(�0!/Le3$%�$e5+1e��*e%*/0�((e1/%*#e0$!
�+(1)!`
1�Ke�+.e.!#%/0!.%*#e�* e/0�.0%*#e/1�$e�e�(1/0!.Le#+e0+eh t t p s ://f l o c k e r - d o c s . c l u

s t e r h q . c o m /e n /l a t e s t /d o c k e r - i n t e g r a t i o n /c l o u d f o r m a t i o n . h t m l Ke�+.e�e/0!,d�5d/0!,
!4,(�*�0%+*e+"e0$!e !0�%(! e,.+�! 1.!Le.!"!.e0+e�$�,0!.e:e+"e�40!* %*#`�+�'!.Le���'0K


!.!e3![((e#+e)�*1�((5Le�!��1/!e3!e)1/0e%*0!#.�0!e�(+�'!.e�* e�3�.)K

7KH�ODE
�*e0$%/e010+.%�(Le3![((e�.!�0!e0$!e%*".�/0.1�01.!e+*e���Ke� !�((5Le"+.e�e,.+ 1�0%+*
!*2%.+*)!*0Le5+1e3+1( e/!01,e0$.!!e+.e"%2!e�3�.)e)�*�#!./e�* e/+)!e3+.'!./Le�* 
!2!*01�((5e�  e*!3e3+.'!.e*+ !/e(�0!.e !,!* %*#e+*e0$!e(+� K


!.!e3![((e/!01,e�e�3�.)e�(1/0!.e3%0$e0$.!!e�3�.)e)�*�#!./Le/%4e�3�.)e3+.'!./e�* e+*!
�(+�'!.e�+*0.+(e*+ !e3%0$e���$%*!Le�* e3+*[0e�  e*!3e3+.'!./K

�*/0�((%*#e�(+�'!.e.!-1%.!/e/!2!.�(e)�*1�(e/0!,/Le3$%�$e��*e�!e�10+)�0! eR�/e3![((e/!!SKe�+L
0+e)�'!e0$!e!4�),(!e�/e(!//e�+),(!4e�/e,+//%�(!Le3![((e.1*e�((e0$!/!e�+))�* /e%*%0%�((5Le%*
(%*!�.e+. !.Le3%0$+10e.!,!�0%*#e,.+�! 1.!/e0+e%*�.!�/!e0$!e/5/0!)e��,��%05K

�"e5+1e +*[0e(%'!e�*/%�(!Le5+1e��*e!�/%(5e� �,0e0$!e"(+3e0+e5+1.e"�2+.%0!e0++(Le�!e%0e�1,,!0L
��(0Le�$!"e+.e+0$!./K

$�XQLTXH�NH\
�+.e/%),(%�%05Le3!e3%((e%*/0�((e+1.e(��e1/%*#e�*e��
e'!5e#!*!.�0! e� e$+�Le�* e3![((e%*/0�((
�+�'!.e���$%*!/e3%0$e0$%/e'!5e�+,%! e0+e0$!e$+/0e%*eauthorized_keysKe�$!e#+�(e%/e0+e$�2!
�e1*%-1!e'!5e0+e�10$!*0%��0!e�*/%�(!e(�0!.Le0$�0e3![((e1/!e0+e�10+)�0!e0$!e)�*5e/0!,/e0$�0e3!
/$+1( e+0$!.3%/!e,!."+.)e)�*1�((5K

�+Le3!e/0�.0e�5e#!*!.�0%*#e�eflockere'!5e�* e3![((e,10e%0e%*0+e0$!ekeys/e %.!�0+.5M

    VVK�NH\JHQ��W�UVD��I�NH\V�IORFNHU

https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html
https://flocker-docs.clusterhq.com/en/latest/docker-integration/cloudformation.html


���(%*#`�,`�+1.`�(�0"+.)

S`8=;`T

'RFNHU�0DFKLQH
�+e,.+2%/%+*e+1.e�+�'!.e$+/0/Le3![((e#+e3%0$e�+�'!.e���$%*!Ke�$!/!e�.!e0$!e/5/0!)e !0�%(/
"+.e0$%/e010+.%�(M

���e%*/0�*�!/e3%((e�!e��((! e".+)e�3/d878e0+e�3/d887Ke�$%/e/0�* �. %6! e*�)%*#e3%((e�!
%),+.0�*0e(�0!.e3$!*e3![((e*!! e0+e#!*!.�0!e�* e�.!�0!e*+ !e�!.0%"%��0!/e"+.e�(+�'!.M

�+ !/e�3/d878Le879Le87:e3%((e+1.e�3�.)e)�*�#!./
�+ !e�3/d87;e3%((e�!e0$!e�(+�'!.e�+*0.+(e*+ !
�+ !/e".+)e�3/d87<e0+e�3/d887e3%((e�!e+1.e�3�.)e3+.'!./K

�$!e%*/0�*�!e05,!e3%((e�!et2.mediumeR9e2���/Le;	e)!)+.5Le���e/0+.�#!S

�$!e"(�2+.e3%((e�!e��1*01e8;K7;e�.1/05eR/,!�%"%! e3%0$e0$!e--amazonec2-amie,�.�)!0!.S

�$!e/!�1.%05e#.+1,e3%((e�!e0$!e/0�* �. edocker-machineeR3![((e/1))�.%6!e0$!
.!-1%.!)!*0/e�#�%*e%*e�e"!3e/!�+* /S

�$!e�(+�'!.e2!./%+*e3%((e�!e8K8<K

�$!e!4��0e���e��e0+e1/!e��*e�!e/!�.�$! e+*
https://cloud-images.ubuntu.com/locator/ec2/K

�$!e���e��(�1(�0+.e�+),10!/e0$%/e/!01,[/e�+/0e0+e.+1#$(5e:?7Ie)+*0$(5Le/0+.�#!e1/�#!
!4�(1 ! K

https://cloud-images.ubuntu.com/locator/ec2/


���(%*#`�,`�+1.`�(�0"+.)

S`8=<`T

�+Le3!e�.!�0!e0$!e%*".�/0.1�01.!M

    IRU�L�LQ�CVHT��������C��GR
    GRFNHU�PDFKLQH�FUHDWH��G�DPD]RQHF��?
    ��DPD]RQHF��DPL�DPL�F����EGH�?
    ��DPD]RQHF��VVK�NH\SDWK�NH\V�IORFNHU�?
    ��DPD]RQHF��LQVWDQFH�W\SH��W��PHGLXP��?
    DZV��L�
    GRQH

�* e.1**%*#K

�"0!.e/+)!e0%)!Le3![((e$�2!e%0e1,e�* e.1**%*#K



���(%*#`�,`�+1.`�(�0"+.)

S`8==`T

6HFXULW\�JURXSV
�  %0%+*�((5Le3![((e*!! e+,!*e0$.!!e�  %0%+*�(e*!3e,+.0/e%*e0$!e/!�1.%05e	.+1,e1/! e"+.e0$%/
,.+&!�0eRdocker-machineSe%*e0$!e��9e�+*/+(!Ke�$!.!e�.!e,+.0/e1/! e�5e�(+�'!.e/!.2%�!/M

�+.0e4523/tcp
�+.0e4524/tcp

�(/+Le0$!e"+((+3%*#e%/e�e,+.0e1/! e�5e�3�.)M

�+.0e2377/tcp

1HWZRUNLQJ�FRQILJXUDWLRQ
�!e1/!e�e/0�* �. e�+*"%#1.�0%+*e3%0$e�*e�  %0%+*�(e+2!.(�5e*!03+.'Le��((! e�,�.'Ke�.�""%�
 �0�e3%((e,�//e0$.+1#$e0$!e/,�.'e*!03+.'Le)�'%*#e%0e,+//%�(!e0+e!40!* e0$!e(��e�+*"%#1.�0%+*
3%0$e*!3e$+/0/e�* e3+.'!./e.1**%*#e!2!*e+*e+0$!.e,.+2% !./Le/1�$e�/e�%#%0�(��!�*e+.
�,!*�0��'Ke�$!*e*!3e�3�.)e3+.'!./e&+%*e0$%/e�(1/0!.Le0$%/e*!03+.'e%/e,.+,�#�0! e0+e0$!)
�* e)� !e�2�%(��(!e"+.e�3�.)e/!.2%�!/K

6WRUDJH�FRQILJXUDWLRQ�DQG�DUFKLWHFWXUH
�/e)!*0%+*! Le3!e�$+/!e�(+�'!.eRhttps://clusterhq.com/flocker/introduction/SLe3$%�$
%/e�)+*#e0$!e0+,e�+�'!.e/0+.�#!e,.+&!�0/Ke�(1/0!.
�e !/�.%�!/e%0e�/M

https://clusterhq.com/flocker/introduction/


���(%*#`�,`�+1.`�(�0"+.)

S`8=>`T

�(+�'!.`%/`�*`+,!*_/+1.�!`�+*0�%*!.` �0�`2+(1)!`)�*�#!.`"+.`5+1.`�+�'!.%6! `�,,(%��0%+*/K
�5`,.+2% %*#`0++(/`"+.` �0�`)%#.�0%+*/L`�(+�'!.`#%2!/`0$!`+,/`0!�)/`0$!`0++(/`0$!5`*!! `0+
.1*`�+*0�%*!.%6! `/0�0!"1(`/!.2%�!/`/1�$`�/` �0���/!/`%*`,.+ 1�0%+*K
�*(%'!`�`�+�'!.` �0�`2+(1)!`0$�0`%/`0%! `0+`�`/%*#(!`/!.2!.L`�`�(+�'!.` �0�`2+(1)!L`��((! `�
 �0�/!0L`%/`,+.0��(!`�* `��*`�!`1/! `3%0$`�*5`�+*0�%*!.`%*`5+1.`�(1/0!.K

�(+�'!.e/1,,+.0/e�e2!.5e3% !e/!0e+"e/0+.�#!e+,0%+*/Le".+)e���e���e0+e���Le�!0�,,Le�!((L

1�3!%e/+(10%+*/Le0+e�,!*�0��'e�%* !.e�* e�!,$Le&1/0e0+e)!*0%+*e/+)!K

�0/e !/%#*e%/e/0.�%#$0"+.3�. Me�(+�'!.e$�/e�e�+*0.+(`*+ !Le3$%�$e!4,+/!/e%0/e/!.2%�!e���/e0+
)�*�#!e0$!e�(+�'!.e�(1/0!.e�* e�(+�'!.e2+(1)!/Le�* e�e�(+�'!.`�#!*0e�(+*#/% !e3%0$e0$!
�+�'!.e,(1#%*e.1*/e+*e!��$e*+ !e+"e0$!e�(1/0!.K

e

�+e1/!e�(+�'!.Le�0e0$!e�+))�* e(%*!Le5+1e3+1( e*!! e0+e.1*e/+)!0$%*#e(%'!e0$%/e3%0$
�+�'!.e0+e.!� e+.e3.%0!e/0�0!"1(e �0�e+*e�e�(+�'!.emyvolumee2+(1)!e)+1*0! e�/e/data
%*/% !e0$!e�+*0�%*!.M

    GRFNHU�UXQ��Y�P\YROXPH��GDWD���YROXPH�GULYHU�IORFNHU�LPDJH�FRPPDQG



���(%*#`�,`�+1.`�(�0"+.)

S`8=?`T

�(/+Le5+1e��*e)�*�#!e2+(1)!e3%0$e0$!edocker volumee�+))�* M

    GRFNHU�YROXPH�OV
    GRFNHU�YROXPH�FUHDWH��G�IORFNHU

�*e0$%/e010+.%�(e�.�$%0!�01.!Le3![((e%*/0�((e0$!e�(+�'!.e�+*0.+(e*+ !e+*e�3/d87;Le0$�0e3%((e�!
$!*�!e ! %��0! Le�* e"(+�'!.e�#!*0/e+*e�((e*+ !/eR*+ !d87;e%*�(1 ! SK

�(/+Le3![((e%*/0�((e0$!e�(+�'!.e�(%!*0e0$�0e1/! e0+e%*0!.��0e3%0$e0$!e�(+�'!.e�+*0.+(e*+ !e���/
%*e+. !.e0+e)�*�#!e0$!e�(1/0!.e/0�01/e�* e2+(1)!/Ke�+.e+1.e�+*2!*%!*�!Le3![((e�(/+e1/!e%0
".+)e�3/d87;K

,QVWDOOLQJ�)ORFNHU
�e/!.%!/e+"e+,!.�0%+*/e�.!e*!�!//�.5e0+e#!0e�e.1**%*#e�(+�'!.e�(1/0!.M

�*/0�((e0$!eflocker-cae10%(%05e0+e#!*!.�0!e�!.0%"%��0!/K8K
	!*!.�0!e0$!e�10$+.%05e�!.0%"%��0!K9K
	!*!.�0!e0$!e�+*0.+(e*+ !e�!.0%"%��0!K:K
	!*!.�0!e0$!e*+ !e�!.0%"%��0!/Le+*!e,!.e*+ !K;K
	!*!.�0!e0$!e"(+�'!.e,(1#%*e�!.0%"%��0!K<K
	!*!.�0!e0$!e�(%!*0e�!.0%"%��0!K=K
�*/0�((e/+)!e/+"03�.!e".+)e,��'�#!/K>K
�%/0.%�10!e�!.0%"%��0!/e0+e0$!e�(+�'!.e�(1/0!.K?K
�+*"%#1.!e0$!e%*/0�((�0%+*Le�  %*#e0$!e)�%*e�+*"%#1.�0%+*e"%(!Leagent.ymlK@K
�+*"%#1.!e0$!e,��'!0e"%(0!.e+*e$+/0/K87K
�0�.0e�* e.!/0�.0e/5/0!)e/!.2%�!/K88K

�+1e��*e!4!�10!e0$!)e)�*1�((5e+*e�e/)�((e�(1/0!.Le�10e0$!5e�.!e.!,!0%0%2!e�* e0! %+1/Le/+
3![((e%((1/0.�0!e0$!e,.+�! 1.!e1/%*#e/+)!e/!("d!4,(�*�0+.5e�*/%�(!e,(�5�++'/e,1�(%/$! e0+
https://github.com/fsoppelsa/ansible-flockerK

�$!/!e,(�5/e�.!e0.%2%�(e�* e,.+���(5e*+0e,.+ 1�0%+*e.!� 5Ke�$!.!e�.!e�(/+e0$!e+""%�%�(
�(1/0!.
�e,(�5�++'/e"+.e�(+�'!.e.+(!/eR.!"!.e0+
https://github.com/ClusterHQ/ansible-role-flockerSLe�10e"+.e0$!e(%*!�.%05e+"e0$!
!4,(�*�0%+*Le3![((e1/!e0$!e"%./0e.!,+/%0+.5Le/+e(!0[/e�(+*!e%0M

    JLW�FORQH�JLW#JLWKXE�FRP�IVRSSHOVD�DQVLEOH�IORFNHU�JLW

https://github.com/fsoppelsa/ansible-flocker
https://github.com/ClusterHQ/ansible-role-flocker


���(%*#`�,`�+1.`�(�0"+.)

S`8=@`T

*HQHUDWLQJ�)ORFNHU�FHUWLILFDWHV
�+.e�!.0%"%��0!e#!*!.�0%+*Le0$!eflocker-cae10%(%05e%/e.!-1%.! Ke�*/0.1�0%+*/e+*e$+3e0+e%*/0�((
%0e�.!e�2�%(��(!e�0
https://docs.clusterhq.com/en/latest/flocker-standalone/install-client.htmlKe�+.
�%*14e %/0.%�10%+*/Le%0[/e�e)�00!.e+"e%*/0�((%*#e�e,��'�#!Ke�*e���e��e�Le%*/0!� Le0$!e0++(e��*
�!e,1((! e1/%*#e�50$+*[/epipe10%(%05K

�*`��1*01M

    VXGR�DSW�JHW��\�LQVWDOO���IRUFH�\HV�FOXVWHUKT�IORFNHU�FOL

�*`���`��`�M

    SLS�LQVWDOO�KWWSV���FOXVWHUKT�
����DUFKLYH�V��DPD]RQDZV�FRP�S\WKRQ�)ORFNHU��������S\��QRQH�DQ\�ZKO

�*�!e%*e,+//!//e+"e0$%/e0++(Le3!e#!*!.�0!e0$!e.!-1%.! e�!.0%"%��0!/Ke�+e)�'!e0$!e0$%*#/
/%),(!Le3![((e�.!�0!e0$!e"+((+3%*#e�!.0%"%��0!e/0.1�01.!M

�e %.!�0+.5ecerts/e%*�(1 %*#e�((e�!.0%"%��0!/e�* e'!5/M

cluster.crte�* e.keye�.!e0$!e�10$+.%05e�!.0%"%��0!e�* e'!5
control-service.crte�* e.keye�.!e0$!e�+*0.+(e*+ !e�!.0%"%��0!e�* e'!5
plugin.crte�* e.keye�.!e0$!e�+�'!.e�(+�'!.e,(1#%*e�!.0%"%��0!e�* e'!5
client.crte�* e.keye�.!e0$!e�(+�'!.e�(%!*0e�!.0%"%��0!e�* e'!5
�.+)enode-aws-101.crte�* e.keye0+enode-aws-110.crte�* e.keye�.!e0$!
*+ !e�!.0%"%��0!/e�* e'!5/Le+*!e,!.e*+ !

�$!e"+((+3%*#e�.!e0$!e/0!,/M

	!*!.�0!e0$!e�10$+.%05e�!.0%"%��0!Meflocker-ca initialize cluster8K
�*�!e%*e,+//!//e+"e0$!e�10$+.%05e�!.0%"%��0!e�* e'!5Le#!*!.�0!e0$!e�+*0.+(e*+ !9K
�!.0%"%��0!e%*e0$!e/�)!e %.!�0+.5Meflocker-ca create-control-certificate
aws-101

�$!*e#!*!.�0!e0$!e,(1#%*e�!.0%"%��0!M flocker-ca create-api-certificate:K
plugin

�$!*e#!*!.�0!e0$!e�(%!*0e�!.0%"%��0!M flocker-ca create-api-certificate;K
client

�%*�((5Le#!*!.�0!e!��$e*+ !/[e�!.0%"%��0!Meflocker-ca create-node-<K
certificate node-aws-X

https://docs.clusterhq.com/en/latest/flocker-standalone/install-client.html


���(%*#`�,`�+1.`�(�0"+.)

S`8>7`T

�"e�+1./!Le3!e)1/0e�$!�0e�* e1/!e0$!eutility/generate_certs.she/�.%,0e�2�%(��(!e%*e0$!
ansible-flockere.!,+/%0+.5Le3$%�$e3%((e +e0$!e3+.'e"+.e1/M

    FG�XWLOV
    ��JHQHUDWHBFHUWV�VK

�"0!.e0$%/e/�.%,0e!4!�10%+*Le3!e*+3e$�2!e�((e+1.e�!.0%"%��0!/e�2�%(��(!e%*ecerts/M



���(%*#`�,`�+1.`�(�0"+.)

S`8>8`T

,QVWDOOLQJ�VRIWZDUH
�*e!��$e�(+�'!.e*+ !Le3!e)1/0e,!."+.)e0$!e"+((+3%*#e/0!,/M

�  e0$!e�(1/0!.
�e��1*01e.!,+/%0+.5e0+e0$!e���e/+1.�!e(%/0K8K
�, �0!e0$!e,��'�#!/e���$!K9K
�*/0�((e0$!/!e,��'�#!/M:K

clusterhq-python-flocker

clusterhq-flocker-node

clusterhq-flocker-docker-plugin

�.!�0!e�e %.!�0+.5e/etc/flockerK;K
�+,5e0$!e�(+�'!.e�+*"%#1.�0%+*e"%(!eagent.ymle0+e/etc/flockerK<K
�+,5e0$!e�!.0%"%��0!/e�,,.+,.%�0!e"+.e0$�0e*+ !e0+e/etc/flockerK=K
�+*"%#1.!e/!�1.%05e�5e!*��(%*#e1"3Le�* e+,!*%*#e���e,+.0/e2376Le2377Le4523L>K
4524K
�0�.0e0$!e/5/0!)e/!.2%�!/K?K
�!/0�.0e0$!e +�'!.e �!)+*K@K

�*�!e�#�%*Le3!e(+2!e0$!e)��$%*!/e0+e3+.'e"+.e1/Le/+e(!0[/e/!01,e0$%/e3%0$e�*/%�(!e3$%(!e3!
$�2!e�e�+""!!K

�10Le�!"+.!Le3!e)1/0e/,!�%"5e3$+e3%((e�!e0$!e�(+�'!.e�+*0.+(e*+ !e�* e3$+e0$!e��.!e*+ !/L
/+e3!e"%((e%*e0$!einventorye"%(!e3%0$e0$!e$+/0e��/e+"e*+ !/Ke�$!e"%(!e%/e%*e.inie"+.)�0Le�* 
3$�0[/e.!-1%.! e%/e&1/0e0+e/,!�%"5e0$!e(%/0e+"e*+ !/M



���(%*#`�,`�+1.`�(�0"+.)

S`8>9`T

�$!*Le3!e�.!�0!e0$!e %.!�0+.5e".+)e3$!.!e�*/%�(!e3%((e0�'!e"%(!/Le�!.0%"%��0!/Le�* 
�+*"%#1.�0%+*/e0+e�+,5e0+e0$!e*+ !/M

    PNGLU�ILOHV�

�!e*+3e�+,5e�((e+1.e�!.0%"%��0!/e3!e�.!�0! e,.!2%+1/(5Le".+)e0$!ecerts/e %.!�0+.5e0+
files/M

    FS�FHUWV�
�ILOHV�

�%*�((5Le3!e !"%*!e0$!e�(+�'!.e�+*"%#1.�0%+*e"%(!e%*efiles/agent.ymle3%0$e0$!e"+((+3%*#
�+*0!*0Le� �,0%*#e0$!e���e.!#%+*e�* e)+ %"5%*#ehostnameLeaccess_key_idL�* 
secret_access_keyM

    FRQWURO�VHUYLFH�
    ����KRVWQDPH����&RQWURO�QRGH�,3!�
    ����SRUW������
    GDWDVHW�
    ����EDFNHQG���DZV�
    ����UHJLRQ���XV�HDVW���
    ����]RQH���XV�HDVW��D�
    ����DFFHVVBNH\BLG����$:6�.(<!�
    ����VHFUHWBDFFHVVBNH\����$:6�$&&(66�.(<!�
    YHUVLRQ���

�$%/e%/e0$!e�+.!e�(+�'!.e�+*"%#1.�0%+*e"%(!Le3$%�$e3%((e�!e%*e/etc/flockere+*e!2!.5e*+ !K

!.!Le5+1e/,!�%"5e�* e�+*"%#1.!e0$!e�.! !*0%�(/e+"e0$!e���'!* e+"e�$+%�!Ke�*e+1.e��/!Le3!e#+
3%0$e0$!e��/%�e���e+,0%+*Le���Le/+e3!e%*�(1 !e+1.e���e�.! !*0%�(/K

�%0$e%*2!*0+.5Leagent.ymle�* e�((e�!.0%"%��0!/e.!� 5e%*efiles/Le3!e��*e,.+�!! K

,QVWDOOLQJ�WKH�FRQWURO�QRGH
�$!e,(�5�++'e0+e%*/0�((e0$!e�+*0.+(e*+ !e%/eflocker_control_install.ymlKe�$%/e,(�5
!4!�10!/e�e/+"03�.!e%*/0�((�0%+*e/�.%,0Le�+,%!/e0$!e�(1/0!.e�!.0%"%��0!Le0$!e�+*0.+(e*+ !
�!.0%"%��0!e�* e'!5Le0$!e*+ !e�!.0%"%��0!e�* e'!5Le0$!e�(%!*0e�!.0%"%��0!e�* e'!5Le0$!e,(1#%*
�!.0%"%��0!e�* e'!5Le�+*"%#1.!/e0$!e"%.!3�((e+,!*%*#e,+.0/e"+.e��
Le�+�'!.e�* e�(+�'!.Le�* 
/0�.0/e0$!/!e/5/0!)e/!.2%�!/M

flocker-control

flocker-dataset-agent

flocker-container-agent

flocker-docker-plugin



���(%*#`�,`�+1.`�(�0"+.)

S`8>:`T

�%*�((5Le%0e.!".!/$!/e0$!edockere/!.2%�!Le.!/0�.0%*#e%0K

�!0[/e.1*e%0M

    ��H[SRUW�$16,%/(B+267B.(<B&+(&.,1* )DOVH
    ��DQVLEOH�SOD\ERRN�?
    �L�LQYHQWRU\�?
    ��SULYDWH�NH\�NH\V�IORFNHU�?
    SOD\ERRNV�IORFNHUBFRQWUROBLQVWDOO�\PO

,QVWDOOLQJ�WKH�FOXVWHU�QRGHV
�%)%(�.(5Le3!e%*/0�((e0$!e+0$!.e*+ !/e3%0$e�*+0$!.
,(�5�++'Leflocker_nodes_install.ymlM

    ��DQVLEOH�SOD\ERRN�?
    �L�LQYHQWRU\�?
    ��SULYDWH�NH\�NH\V�IORFNHU�?
    SOD\ERRNV�IORFNHUBQRGHVBLQVWDOO�\PO

�$!e/0!,/e�.!e)+.!e+.e(!//e0$!e/�)!e�/e�!"+.!Le!4�!,0e0$�0e0$%/e,(�5�++'e +!/*[0e�+,5e/+)!
�!.0%"%��0!/e�* e +!/*[0e/0�.0e0$!eflocker-controle/!.2%�!Ke�*(5e0$!e�(+�'!.e�#!*0e�* 
�(+�'!.e�+�'!.e,(1#%*e/!.2%�!/e.1*e0$!.!Ke�!e3�%0e"+.e/+)!e0%)!e1*0%(e�*/%�(!e!4%0/K



���(%*#`�,`�+1.`�(�0"+.)

S`8>;`T

7HVWLQJ�ZKHWKHU�HYHU\WKLQJ�LV�XS�DQG�UXQQLQJ
�+e�$!�'e0$�0e�(+�'!.e%/e%*/0�((! e�+..!�0(5Le3!e*+3e(+#e%*e0+e0$!e�+*0.+(e*+ !Le�$!�'e0$�0e0$!
�(+�'!.e,(1#%*e%/e.1**%*#eR�(�/Le%0e$�/e0$!e.socke"%(!SLe�* e0$!*e3!e%*/0�((e0$!eflockerctl
10%(%05eR.!"!.e0+
https://docs.clusterhq.com/en/latest/flocker-features/flockerctl.htmlSe3%0$e0$!
curle�+))�* M

    ��GRFNHU�PDFKLQH�VVK�DZV����
    ��VXGR�VX��
    ��OV��YDU�UXQ�GRFNHU�SOXJLQV�IORFNHU�
    IORFNHU�VRFN��IORFNHU�VRFN�ORFN
    ��FXUO��V6/�KWWSV���JHW�IORFNHU�LR�_VK

�!e*+3e/!0e/+)!e!*2%.+*)!*0e2�.%��(!/e1/! e�5eflockerctl:

    H[SRUW�)/2&.(5B86(5 FOLHQW
    H[SRUW�)/2&.(5B&21752/B6(59,&( �����������
    H[SRUW�)/2&.(5B&(576B3$7+ �HWF�IORFNHU

�!e��*e*+3e(%/0e0$!e*+ !/e�* e2+(1)!/eR3!e/0%((e$�2!e*+e2+(1)!/e5!0Le+"e�+1./!SM

    IORFNHUFWO�VWDWXV
    IORFNHUFWO�OLVW

https://docs.clusterhq.com/en/latest/flocker-features/flockerctl.html


���(%*#`�,`�+1.`�(�0"+.)

S`8><`T

�+3Le3!e��*e#+e0+e�*+0$!.e*+ !e+"e0$!e�(1/0!.e0+e�$!�'e0$!e�+**!�0%2%05e+"e0$!e�(+�'!.
�(1/0!.eR!/,!�%�((5e%"e0$!e,(1#%*e�* e0$!e�#!*0e��*e.!��$e�* e�10$!*0%��0!e0+e0$!e�+*0.+(
*+ !SLe/�5eaws-108Le�.!�0!e�e2+(1)!e�* e3.%0!e/+)!e �0�e%*0+e%0M

    ��GRFNHU�PDFKLQH�VVK�DZV����
    ��VXGR�VX��
    ��GRFNHU�UXQ��Y�WHVW��GDWD���YROXPH�GULYHU�IORFNHU�?
    EXV\ER[�VK��F��HFKR�H[DPSOH�!��GDWD�WHVW�W[W�
    ��GRFNHU�UXQ��Y�WHVW��GDWD���YROXPH�GULYHU�IORFNHU�?
    EXV\ER[�VK��F��FDW��GDWD�WHVW�W[W�
    H[DPSOH

�"e3!e#+e���'e0+e0$!e�+*0.+(e*+ !Leaws-104Le3!e��*e2!.%"5e0$�0e2+(1)!/e3%0$e,!./%/0!*0e �0�
#+0e�.!�0! e�5e(%/0%*#e0$!)e3%0$e0$!e +�'!.e�* eflockerctle�+))�* /M

    GRFNHU�YROXPH�OV
    IORFNHUFWO�OLVW

�4�!((!*0Qe�+e*+3e3!e��*e.!)+2!e0$!e!4%0! e�+*0�%*!./Le !(!0!e0$!e0!/0e2+(1)!e �0�/!0e".+)
�(+�'!.Le�* e0$!*e3!e�.!e.!� 5e0+e%*/0�((e�e�3�.)M

    ��GRFNHU�UP��Y�ED����������
    ��GRFNHU�UP��Y�����D���H���
    ��IORFNHUFWO�GHVWUR\��G�����HG�����D���F���EDID����I���H���H



���(%*#`�,`�+1.`�(�0"+.)

S`8>=`T

,QVWDOOLQJ�DQG�FRQILJXULQJ�6ZDUP
�!e��*e*+3e%*/0�((e�e�3�.)e3%0$e+1.e"�2+.%0!e)!0$+ Le�/e/$+3*e%*e0$!e,.!2%+1/e�$�,0!./K
�![((e$�2!e�3/_878e0+e�3/_87:e�/e)�*�#!./Le�* e0$!e.!/0e+"e*+ !/e!4�!,0e�3/_87;Le3+.'!./K
�$%/e�(1/0!.e��*e�!e!4,�* ! e!2!*e"1.0$!.Ke�+.e,.��0%��(e0$%*#/Le3![((e'!!,e%0e�0e87d*+ !/
/%6!K

�!e*+3e�  e�e ! %��0! espark +2!.(�5e�4���e*!03+.'M

    GRFNHU�QHWZRUN�FUHDWH���GULYHU�RYHUOD\���VXEQHW�������������VSDUN

$�YROXPH�IRU�6SDUN
�!e*+3e�+**!�0e0+e�*5e�+�'!.e$+/0e�* e�.!�0!e�e75Ge/%6! e2+(1)!e0+e�!e1/! e0+e/�2!e/+)!
,!./%/0!*0e�,�.'e �0�M

    GRFNHU�YROXPH�FUHDWH��G�IORFNHU��R�VL]H ��*��R�SURILOH EURQ]H���
����QDPH VSDUN



���(%*#`�,`�+1.`�(�0"+.)

S`8>>`T

�$!e+,0%+*e0+e %/�1//e$!.!e%/eprofileKe�$%/e%/e�e/+.0e+"e"(�2+.e+"e/0+.�#!eR/,!! Le)+/0(5SKe�/
!4,(�%*! e%*e0$!e(%*'
https://docs.clusterhq.com/en/latest/flocker-features/aws-configuration.html#aw
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