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vm-~ dockerFlIxcl1] 156 £ [a] 5

AppB

— Virtual Machines

Each virtualized application includes not only the

Guest OS5

application - which may be only 105 of MB - and the
Hypermvisor necessary binanes and libranes, but also an entire guest

operating system - which may weigh 10s of GB

AppB Docker
Bins/Libs The Docker Engine container comprises just the

application and its dependencies. It runs as an isolated

=)
&
Irl
i3
m
L

process in userspace on the host operating system

sharing the kernel with other containers. Thus, it enjoys
he resource isolation and allocation benefits of VMS but

s much more portable and efficient
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Docker vs LXC

B copy on write B H] UL 44 g 4
B Evolume A HE A M BE T kL

Debian 64 Ubunty 64 CentOS 64
P R Nodejs Ubuntu Ubuntu Ubuntu
Redis
Nk PHP 25
Ghost Mysql gin i Wysql can
Nginx - Npin
Wordprescontainer ' ) q Graste Myagligser
storage it
= Create hysal DB

Filesystem neutral

Containers are made up of read only layers via AUFS/Devicemapper
Containers are like VMs with a fully functional OS

Containers are designed to support a single applicaton.
Data can be saved in a container or outside

Instances are ephemeral, persistent data is stored in bind mounts to host or data volume containers
Build loosely coupled or composite stacks
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B LXC5 T8 E MRS /oM GE M%) b

R E 7= A2 (Mb/sec) Y HL(Mb/sec) Ai%(Requests/sec) #HEHL(Requests/sec) IR Hokh (FF) RN (G)
rndrw 239.11 237.78 15292.89 15217.78 16 16384
seqwr 91.505 92.15 5856.34 5897.61 16 16384
seqrewr 92.429 98.008 5915.48 6272.49 16 16384
seqrd 11448.32 12215.296 732709.18 781810.57 16 16384
rndrd 10557.44 10764.288 675648.2 688908.61 16 16384
rndwr 96.471 96.736 6174.13 6191.1 16 16384
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B K8s mesos swarnZs FL i

Framework | Architecture Resource Multi- Pluggable Priority Re- Oversubscription | Resource Avoid
granularity scheduler logic preemption | scheduling estimation | interference
O | Kubernetes | monolithic multi- Niv-2, DD, ylDD] NiIssue] Nilssue] y(DD] N N
P dimensional Issue)
E
N Swarm monolithic multi- N N NlIssue] N N N N
dimensional
YARN monolithic/ | RAM/CPU slots Y Nlapp-bil NUIRA] N NIIRA] N N
two-level i !
Mesos two-level multi- Y ylframework- | NIIRA] N ylvo.23, Doc] N N
dimensional ‘ L]
Nomad shared-state multi- Y ‘ Y NiIssue] Ntlssuel Ntlssue] N N
dimensional
Sparrow fully- fixed slots Y N N N N N N
distributed
C Borg monolithic!Z) multi- Niz] N{Z) Y Y Y Y N
L dimensional
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~Fl1-JavaR T2 F A B ) A HEE T TR

[arius@arius-compute-vir@@2 ~]$ pstack 568
Thread 1 (process 568):

#0 0x00007f15272399%ed in read () fronl/lib64/libc.so.6

#1 0x00007f15271c99b@ in _ GI_ I0_file_undert low rom ib64/1ibc.so0.6
#2 0x00007f15271ca9%93e in __ GI__ IO0_default_uflow () from /1ib64/1libc.so0.6
#3 0x00007f15271c5bce in getc () from /1ib64/1ibc.so0.6

#4 0x00007f1445389cb8 in get_totalticks () from /usr/lib/jvm/java-1.8.0-openjdk-1.8.0.65-3.b17.el7.x86_64/jre/1ib/amd64/1ibmanagement.so

#5 0x00007f144538al2e in get_cpuload_internal () from /usr/lib/jvm/java-1.8.0-openjdk-1.8.0.65-3.b17.e17.x86_64/jre/lib/amd64/1ibmanagement.so
#6 0x00007f144538a2e5 in get_cpu_load () from /usr/lib/jvm/java-1.8.0-openjdk-1.8.0.65-3.b17.el17.x86_64/jre/lib/amd64/1ibmanagement.so

#7 0x00007f15117584ae in ?7? ()

#8 0x000000046c3df050 in ?? () e, N eV

#9 0x00007f11bc0@0a30 in ?? () " Cn.
#10 0x00007f11c4002ac8 in ?? () read(7392, » 4096) B

#11 0x0000000000000000 in 77 () read(7392, "", 4096) -
read(7392, "", 4096) =

read(7392, "", 4096) =
read(7392, "", 4096) =
read(7392, "", 4096) =
read(7392, "", 4096) =
read(7392, "", 4096) =
read(7392, "", 4096) =
read(7392, "", 4096) =
read(7392, "", 4096) =
read(7392, "", 4096) =
read(7392, "", 4096)
read(7392, "'", 4096)
read(7392, "", 4096)

read(7392, "", 4096) =
reardl( 7302 ~rPrnrece SAR detarhed
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allowed=0-1
CPU: 21 PID: 9 Comm: od trics ted: G ] K== 0. 1.e17.x86_64
Hardware n b

ffff880bb2e89f60 000V f ffffffff8168

ffff880100aefd50 ffffffff81681 ffffoﬁO-nan 180 0000000000

0000000000000000 0000000000000000 V0ROV frffffff811847ce
Call Trace:

[<Ffffffff € dump_st

<ffffffff e>] dump_ der+0x8e
<fFffffff811847¢6>] ? find_lock_task_mr
<ffffffff8l

/_noaudit+0x1
<FFFFFFFF8L € LG ync v'uvt'en)\SSl ‘Ox580
<FFFFFFFF811F2000>] 2 roup. ch mon.:2xc/0xco

total_pages min_cached page cached_pages vached-sire cached_perc

;)'SIEYP ]ourral
FEFEFFFFS 'tm%OOS:SmJ(JaS*db bbfee6cc48d586fb. journal~
% : e 8e7ec9a-5d3332180b6192fd. Journal~
[<FFffffff sys 55a57e6a4 5ae-af 32585fb9da12f3. journal~
5 system@000555a5a5b8e743-576cc325e4e0a08¢. xonrnak
[<FffFffff 8l sy/5tem@000555ab11589ab2-78¢257f 5467 52ea5. journal~

- system@000555bc556b66bc-38ab27392a6a03a0. journal~
(S Lem@0005SShf Sda351 72, 0Fhs086ee22acha? Journal
)'Stemﬂaaeehw(()6]Jblab3dflb'9(81ff534 0000000000000001-000554959a2b6ada. journal
ysterﬁaaee’dO([J(y’Jblabmflb 9¢81ff554-0000000000013e27-000554b81b767e5a. journal
Jystem@aaee2d0cc3634blab3df1b79c81ff554-0000000000027ad9-000554d85ffa6f97. journal
ystem@aaee2d0cc3634b1ab3df1b79c81ff554-000000000003b803-000554f c69ced546. Journal
ystem@aaee2d0cc3634blab3df1b79c81ff554-000000000004f56f-0005552058daac89. journal
ystem@aaee2d0cc3634blab3df1b79c81ff554-0000000000063210-000555449933fd42. Journal
)ulenhdee’dO(.uG:lblab df1b79c81ff554-00000000000767f c-0005556a4daef4d3. journal
lystem@aaee2d0cc3634b1lab3df1b79c81ff554-00000000000897f7-00055591429ce345. journal
lystem@aaee2d0cc3634blab3df1b79c81ff 554-000000000009€097-0005559bc8a7alel. journal
ystem@aaee2d0cc3634b1lab3df1b79c81ff554-00000000000b409a-0005559c09ef1a7e. journal
f 4ystem@aaee2d0cc3634blab3df1b79c81ff 554-00000000000ca0fb-0005559c4ebd0065. journal
fystem@aaee2d0cc3634blab3df1b79c81ff 554-000000000000297-0005559c96acd8d2. journal
ystem@aaee2d0cc3634blab3df1b79c81ff554-00000000000f 622d-0005559ce0bc79f8. journal
lystem@aaee2d0cc3634blab3df1b79c81ff554-000000000010c2dc-0005559d24b823c1. journal
lystem@aaee2d0cc3634blab3df1b79c81ff554-000000000012233b-0005559d69b32972. Journal
lystem@aaee2d0cc3634blab3df1b79c81ff 554 -00000000001384d7-0005559daf df e3f8. journal
lystem@aaee2d0cc3634blab3df1b79¢81ff554-000000000014e6f0-0005559df d4fa694. journal
ro lystem@aaee2d0cc3634blab3df1b79c81ff 554-0000000000164836-0005559e4d8f736a. journal
[20065] £ lystem@aaee2d0cc3634blab3df1b79c81ff554-000000000017aae2-0005559e9cb0bd10. journal

26,898, 2

95,318,016
95,064,064
95,105,024
95,100,928
95,272,960

OS.J:O 304
95,023,104

312] ystem@aaee2d0cc3634blab3df1b79c81ff554-0000000000190b21-0005559€eeb5b3f 31. Journal 768
i lystem@aaee2d0cc3634b1ab3df1b79c81ff554-00000000001a6d79-0005559f 3eadd6de. Journal %, 016 608
ystem@aaee2d0cc3634b1ab3df1b79c81ff554-00000000001bcd4a-0005559f9984 5e47. journal 95,035,392
ystem’iaaee?doc:)eﬂblabidﬂb‘QcBlff534—OOODOOOODOMJE&O—OOO55$a00093650’,. ournal 95,039,488
ystem@aaee2d0cc3634b1lab3df1b79c81ff554-00000000001e8f 5d-000555a06173116b. journal 94, %6 240
lystem@aaee2d0cc3634blab3df1b79c81ff 00000000001 fefd6-000555a0c510cbe4. Journal 95, 4
ystem«aaep’(ﬁou36’1L1ah)df1b 9¢81ff554-00000000002150f7-000555a12f 2444b5. Journal 94, S’u 496
Jystem@aaee2d0cc3634blab3df1b79c81ff 554-000000000022b0dd-000555a19e7f05€3. journal 94,982, 14«

ystem@aaee2d0cc3634b1ab3df1b79c81ff554-000000000024114b-000555a20e075413. journal
lystem@aaee2d0cc3634blab3df1b79c81ff 554-0000000000257256-000555a26ecdd448. journal 12

ystem@aaee2d0cc3634b1lab3df1b79c81ff554-000000000026d22d-000555a2d447521e. Journal 125, SW 120
lystem@aaee2d0cc3634blab3df1b79c81ff554-0000000000283376-000555a3480246¢c. Jjournal 125,829, 170
lystem@aaee2d0cc3634b1ab3df1b79c81ff554-00000000002994 56-000555a3d5f cedas. journal
ystem@aaee2d0cc3634b1ab3df1b79¢81ff554-00000000002af 510-000555a4 3b836f d3. Journal
/stem@aaee2d0cc3634blab3df1b79¢81ff554-00000000002¢5548-000555a4a9985542. journal
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