one-cloud
DC/0S Ha Java u ansa Java




Xene3o0 B OgHOKNAaCCHUKaXx

8000

LLOA Ctoek CepBepos



)XXene3o B OaHoKNnaccHuUKax

- 1 cepBep = 1 3agaua

e JTO NPOCTO:
» B MaccoBoM ynpaBneHuun

e B ANAlrHOCTUKE U MOHNUTOPUHTE
+ 1 cepBuC = X cepBepoB
» [lpocTo pacnpegnensetca pecypc
- CneynannanpoBaHHble KOHOUTYpaLUM

o IJT0 3QPEKTUBHO



>< CaMoe goporoe - 3T0 cepBepa

\/Camoe poporoe - Mmecto 8 Al

YTunusauyuma ctoek - 11 %

v

Hy>xHO noBbIWaThb yTUAU3ALUIO




[MosbiwaeM %% no-npocTomMmy

- 1 cepBep = X 3aga-

« Bce cnoXHo:

o KoHopurypauus

o JlmarHocTmnka

» HeT nsonaunn

T

| | | | |
01 00 0200 0300 04:00 05:00 06:00 07:00 08:00 0900 1000 1 00 1200 1300 1400 1500 1600 1700 1"




KoHTenHepusnpyem

» KoHpuUrypayuns
o O6pasbl OC

e MHorocnonHoctb, Taru, Peectp

Nt N

» I3onauuna

o namatb, UMY (&




Knaccobl 3agau 8 OK

- C Manoun 3agepxxkoun : prod

» BaXHa ckopocTb oTBeTa [ latency )

» web, api fronts, caches, storages

 PacyeTHble : batch

» Ba)Ha nponyckHaa cnocobHocTs [ throughput )

» Map Reduce, ML, DWH, etc.

» @oHoBbIe : Idle

e TeCTbl, nepecyerTbl, KOHBEPTaUWUW



Knaccbl 3apay 8 OK : prod

o - 1 cores
« C Manoun 3agep>xxkou o] max
4
°* BaXHa CKOPOCTb OTBETA ;
[ latency ) 2
°* pa3MelleHMne pesepBMpoBaHNEM ' avg
t

alloc: cpu = 4 (max]

task 1 task 2 task3 task 4




Knaccobl 3agad 8 OK : batch

« PacyeTHble

e BaXHa NPONYCKHaA CNOCODHOCTL
[ throughput )
» Map Reduce, ML, DWH, etc. 4ol

alloc: cpu=[1, *)
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prod + batch = love

- “ 1 cores
- C Manou 3aaepxxkon

¢ Bd)XHad CKOPOCTb OTBETAd

* pa3MelleHne pe3epBnUpoBaHUEM

@

« PacyeTHble

e Ba)XXHa CpefHAS CKOPOCTb
» MapRed, ML, etc.
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Kak 3To caenatb B docker run

prod, cpu=4
= \/ —cpuquota = 400 000
®@~4 —cpuperiod =100 000

batch, cpu =[1, *)

?
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Kak 3To caenatb B docker run

prod, cpu=4
\/ —cpuquota = 400 000
—cpuperiod =100 000

batch, cpu =[1, *)

—cpushares =1 024
batch, cpu =[2, *)

—cpushares = 2 048



13

Linux CPU scheduler policies

« SCHED_OTHER

e 00ObIYHBLIN B LINnux

- SCHED_BATCH

* pecypcoeMkunm; wTpad 3a akTUBaLMUIO

- SCHED_IDLE

 pOoHOBbIN < nice -19

Ione.nio.os.Proc.sched_setscheduler( pid, Proc.SCHED_IDLE );

github.com/odnoklassniki/one-nio *man sched_setscheduler



http://github.com/odnoklassniki/one-nio
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Kak 3To caenatb B docker run

prod, cpu=4
—cpuquota = 400 000 —cpuperiod =100 000

batch, cpu =[1, *)
—cpushares =1 024

idle, cpu =[2, *)
—cpushares = 2 048

+ SCHED_OTHER

+ SCHED_BATCH

+ SCHED_IDLE
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[Ipobnema YnpasneHun

- PasaMmeweHune

* CYy4yeTOM knaccos prod, batch, idle

e MoxeT OblITb CNOXHbIM: CTOUKW, 3anbl

* YCTONYMBOCTb K OTKa3aM M aBapuam

- Kubernetes, Mesos
°* N3 KOPODOKM He NoaoLWwIn
e noyemy ?

cM. devoops.ru, highload.ru



http://highload.ru
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one-cloud masters

Tpu KBaagpaTUka

one-cloud miniond

'

'
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Cassandra
Ring

MacTtepa one-cloud

one-cloud + C* B ogHoU JVM

OTka3oycTonunBoe XxpaHunuuie
Ha NOKaNbHbIX AUCKaX

MHOro y>xe peannu3oBaHo
Knactep, KBOpyMbl, A€TEKTOP OTKa30B,
pe3epBHOEe KONUpoBaHue,
BOCCTaHOBNEHME, ...



18

ﬂ,eTeKTOp OTKa3ad MNMHbOHA:

CocTtoAaHUE MUHbLOHA

UDP MinionReport ,
— M
heartbeat '

String name;

/** Hardware available for one-cloud **/
Resource hardware;

/** Service i1nstance reports **/

TaskReport[] states;

long timestamp;

byte[] signature;

Hashibara et al. http://fubica.lsd.ufcg.edu.br/hp/cursos/cfsc/papers/hayashibaraO4theaccrual.pdf



http://fubica.lsd.ufcg.edu.br/hp/cursos/cfsc/papers/hayashibara04theaccrual.pdf
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Bbibopbl nupepa

- ApeHga Ha ynpaBfieHue

» BblpaeTca Ha paBHoe Bpema [ 1 MuH |

- Boibopeobl (@ lease_expiration
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Bbibopbl nupepa

- ApeHga Ha ynpaBfieHue

» BblpaeTca Ha paBHoe Bpema [ 1 MuH |

- Boibopsbl (d lease_expiration

» Cassandra Lightweight Transaction

CAS over Paxos
o« UPDATE applied -> leader

CREATE TABLE leader (
cloud text,
leader_ip 1inet,
lease_1id timeuuid,
lease_expiration timestamp,

PRIMARY KEY(cloud)

UPDATE leader
SET lease_id=:new , leader_ip=:newip
lease_expiration=:timestamp
WHERE cloud="230oblako’
IF lease_1id=:old
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BbibupaeM ayuwero nuaepa

- MepTBble He FroNnocCytoT
» )KuBble cMeLlaloT MOMEHT

* [1pn3

o Tekywiemy nugepy S —

» LTpadbl
e 3a MEPTBOIO MNHBOHA

o 3aruntime exceptions

npus

wrpad



Hdav nopynutb, nanawa !
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Pa3MelleHue

- Cepsuc [ MaHndecT |
» KonnyecTtso pennuk

» Pecypchbl pennunkm
o LMY
o [lamMaTb
o [pagpuk
o [ucku ( mecTo, TN, iops }
« PecypCbl MUHbLOHOB
o LY, namaTtb, Tpaduk, ancku

10 x

4 )

user-cache
\_ Y,

cpu=4

mem =260

lan_in = 450 mbit
lan_out = 450 mbit
hdd =24 G
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Pa3MelleHue

« 1na kaxxnou penamnku:

» OnpenennTb MUHLOH

e 3anycTuUTb 3aau4y

o Ybeontbca 4TO OHa paboTaer

10 x

4 )
user-cache

\_ ),

cpu=4

mem=2606

lan_in = 450 mbit
lan_out = 450 mbit
hdd = 24 G
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10x —

Pa3meuieHue: no-npocromy

HanTt¥ MUHbLOH
<

Start( “1.cache.user”)

RUNNING




Pa3meuieHue: no-npocromy

Pull ( pocTaBka obpa3a ) =5 cek

HanTn MUHbLOH Ctapt () =1 cek
' , CtapT koHTeihHepa () = 10 - 300 cek
Start( “1.cache.user”) 10% = 160 - 3000 cek

>

10x — Pull I.mage

Start Container

Container Starting

RUNNING
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PasMeuweHue: ThreadPool

* IblcAYM NOTOKOB
¢ KaXOdA peninka - CBOW NOTOK
° Ny C MMHbOHaMM O0BLLNN
» Kyya MHTEepecHbIX NpobnemM C KOHKappPeHCH

¢ CUHXPOHU3aAUUUN HAa MNHBbOHAX, Ae4NOKN N T.I1.

- CnoXxHo oTpaboTaTb BCe 0TKa3bl

* MWHBLOHOB, 'PC, KOHTENHEPOB

® NPONCXOAAT dCUHXPOHHO
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[lporpaMmMuposaHue no [lpasunam

Llenb BMecTo anroputma

MpaBuna

Hebnokupytouwue,
deTepMUHUpPOBaAHHbIE

CoctofiHuKe

[lpasuna
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[lporpaMmmupoBaHue no lpasunam

<
-~
-
D
O
o
O

cobbiTUN

O6paboTunku

Tekyuiee cocTofHue Npasuna

HenpeackasyeMbin | AeTePMUHUPOBAHHLIN
BHEWHUN MUp BHYTPEHHUWN MUPOK
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[lporpaMmMuposaHue no [lpasunam

----------------------------------------------------------------------------

4 )
heartbeat
. handler )
a4 o )
minion
N commander )

M1 M2 M3...

- (user-cache

1.user-cache

. rpc queue

---------------------------------------------------------------------------

CoctoaHue

[MpaBuna



[lporpaMmMuposaHue no [lpasunam

----------------------------------------------------------------------------

UDP i heartbeat A E" i Pennuka He 3anyueHa
------- > — M1 M2 M3.... = : :
~ handler L b Istarting or running

fuser-cache

1.user-cache

rpc queue
minion

N commander )

---------------------------------------------------------------------------

CoctoAHue Mpasuna
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[lporpaMmMuposaHue no [lpasunam

----------------------------------------------------------------------------

4 )
heartbeat
. handler )
a4 o )
minion
N commander )

» M1 M2 M3 ... @ Penmfka He 3anyuiena
Istarting or running

-

user-cache CtapT ponbwe TanmayTa
STARTING > 5 min
1.user-cache
\_ Y,

rpc queue

---------------------------------------------------------------------------

CoctoAHue Mpasuna
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[lporpaMmMuposaHue no [lpasunam

----------------------------------------------------------------------------

4 )
heartbeat
. handler )
a4 o )
minion
N commander )

M1 M2 M3...

- (user-cache

1.user-cache

. rpc queue

---------------------------------------------------------------------------

CoctoaHue

()

Pennuka He 3anyuieHa
Istarting or running

Crapt Tanmayr
STARTING > 5 min

[MpaBuna
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Acwu HXPOHHAA KOMaHAA

“ACUHXPOHHAA" 3TO:
get current state

BpeMAa ncnonHeHusn
HerapaHTUpPoOBaHO

Start( “1.cache.user” )

YcTa peswee COCToAHNne MacTtepa

o
X



[IpakTUyeckue 3aHATUSA
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JKcnnyatayusa

- 4 one-cloud - B kaxxgom [1Ll cBoe

e 15000 apep, 12217 RAM = 6% nHppacTpyKTyphbl
o 22% ( -> 40%) ytnnusauna ctonkomMecT
2x = 12% ok.ru

» Murpmnpyem HW -> one-cloud

o 20% po koHUa roaa


http://ok.ru

OnepauyunoHHble MeTpukun : HW

- CPU Utilization - Total

Cacti, Zabbix

80
> 60
v
()
©
o
16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00
O User Current: 17.79 Average: 16,38 Maximum: 28.32
O Nice Current: 631.69 m Average: 1.76 Maximum: 3.96
B System Current: 4,98 Average: 4,60 Maximum: 7.57
B I0 Wwait Current: 5.90 Average: 5.66 Maximum: 8.61
= O IRQ Current: 0.00 Average: 0.00 Maximum: 0.00
B Soft IRQ Current: 671.78 m Average: 637.14 m Maximum: 1.48
% HET nonnePXK" n" HaM"K" O Idle Current: 70.03 Average: 70.97 Maximum: 85.13
O Steal Current : 0.00 Average: 0.00 Maximum: 0.00
/ B Total Current: 100.00 Average: 100,00 Maximum: 100,01
—_— Graph Last Updated: Thu 26 Oct 14:00:01 MSK 2017

¢l NNOXAA CKANUPYEeMOCTb
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OnepauyuoHHble METPUKMU : KOHTEUHepbI

v

one-cloud miniond

v
DWH/druid
v v
Smart Monitor rpadukmn

https://www.kernel.org/doc/Documentation/cgroup-v
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>

'S

@)
® )

IApoccensb - npouyeccopy !

cpu.stat: nr periods 284612
OcTtaHoB NpunoxeHuUn r throttled 36

throttled time 7939105856

BupeH HepocTtaTok LY
Hy>xHo 6onblie cpu !

—cpuquota = 400 000 —cpuperiod =100 000

Runtime.availableProcessors()
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JDK-6515172

Runtime.availableProcessors() ignores Linux taskset command

* Y4ynTbiBaeT TONbKO cpuset

o Java8, Java?9, ...

« A HaM Hy>XHO cpuqguota |

Kak 3To caenaTtb B KOHTEUHepe ?
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Kak 3To caenatb B docker run

prod, cpu=4

echo 0-3 >mycpuquota
docker run -v mycpuquota:/sys/devices/system/cpu/online ...

CY) PaboTtaeT B nobon Java

U He TONbKO B Java
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42 NNOTHO ynakoBaHHbIX cnanaa

- prod + batch = nnotHaa ytunusauyms
» docker —cpu* + sched_setscheduler/chrt
® ep-u-se-t

* [lporpammumnpoBaHue no [lpasunam

o [loBbllWaeT NPOCTOTY U HAAEXHOCTb pacnpeneneHbiX CUCTEM yNpaBieHNs

- ﬂ,poccenb npoueccopa - 310 3aMelartelibHO

- Kak 3actaButb JVM BuaeTb KBOTY aaep




o OAHOK/NACCHUKH
R



