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" Large-scale cluster management at Google with Borg

— http://research.google.com/pubs/pub43438.html

" Borg, Omega, and Kubernetes 4 EB@T‘W:I
— http://research.google.com/pubs/pub44843.html
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more than tenyears and built three different container-
management systems in that time. Each system was heavily
influenced by its predecessors, even though they were

developed for different reasons. This article describes the

lessons we've learned from developing and operating them.

org system architecture
ions, a quantitative anal-
s, and a qualitative ex-
a decade of operational

Large-scale cluster management at Google with Borg

Abhishek Verma'!  Luis Pedrosa?  Madhukar Korupolu
David Oppenheimer  Eric Tune  John Wilkes
Google Inc.
Borg, Omega, and
config
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any thousands of differ-
LESSONS clusters each with up to Coll
LEARNED FROM mbining admission con-
THREE CONTAINER- mmitment, and machine I
BRENDAN BURNS. = hough widespread interest MANAGEMENT nee isolation. It suppu.ns
) ) intime features that min-
in software containers SYSTEMS OVER  duling policies that re-
o is arelatively recent A DECADE failures. Borg simplifies
o arative job specification (Boraet ]} |} Borgiet ] |l Boraiet ]}l Borgiet ]
- phenomenon, at Google we | ) :Ph ! %[:] D :II:J H
E o ) . real-time job monitor- o
have been managing Linux containers at scale for ' system behavior. | g D — =

Figure 1: The high-level architecture of Borg. Only a tiny fraction
of the thousands of worker nodes are shown.
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* https://github.com/enakaiO0/ansible_eplite
- include: lib/prep_tenant.yml <———— OpenStackM 77 ~RIEZ FIHHERE
RV VA VRE Y A& {EEN

- include: lib/create_instances.yml <«
vars:
servers:
- name: epmysql
meta: "managed=yes"
- name: eplite
meta: "managed=yes"

- include: lib/attach_volumes.yml «————— JOwv DR 1—LEVER L CTES:
vars:
volumes:
- name: mysqgl_volume
volsize: 2
server: epmysqgl

- include: lib/check_reachable.yml <& T X ROSOHcEN = FESR
vars:
servers:
- epmysqgl
- eplite

- include: lib/mount_volume.yml «@———— JOV ORI 1—LETA—YVEULTYIU R~

vars:
server: epmysql

- include: lib/deploy_eplite.yml «———— DockerA/ X—IEZBEL TP TIUT— 3 V& iCHE
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Graph output example

https://github.com/enakaiO0/ansible_eplite/blob/jupyter/Deploying%20Etherpad-Lite.ipynb
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IPython (Jupyter) Notebook Mi&E H
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ipython-jupyter-notebook

= Literate Automation (XZEMBEML) (CDVTHER
— http://enakai00.hatenablog.com/entry/2016/04/22/204125
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