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storage

* [lporpaMMHbLIN KOMMNSIEKC XpaHEeHUA AaHHbIX C HACTPaMBaeMOW apXUTEKTypou

« Pa3spaboraH komnaHuen ARGO.TECH gnsa ncnonb3oBaHus B cocTaBe NMpPorpaMmmHo-
annapaTtHbix komnnekcoB (MAK)

CocTaB nporpamMMHOro KoOMmnsiekca XpaHeHus .

* |ISCRA OS (Intellectual Scalable Cauterized Appliance) (Open Solaris Base);
« ZFS

« High Availability Framework

* Cluster Framework

« Web

* Monitoring

PeecTtpoBasg 3anucbk Ne5850 ot 20.09.2019 - CX[ APIO
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Komnpeccus

Paboraer No ymo4aHuio 1 ynydaet
noKasaTenn cMcTembl. BO3MOMHOCTL BbIGOpa
Pa3UUHbIX AITOPUTMOB KOMNpeccum Ha LUN/FS

Thin Provisioning

TOHKOE BbleNeHne pecypcos, a Tak Xe
BapuatueHblil pasmep 61o0Ka: 512 6aiT - 1 Mb

Depaynnukauma

BO3MOMHOCTb BKAKYEHWA Jeyn/IMHaLMK Ha
6104HOM YpPOBHE - UCK/IOYEHUE XPaHEHUSA
M36bITOYHBIX KONUA BNOKOB AaHHbIX

CDYH KUMOHa/IbHbl€é BOSMOXHOCTU

WHTenneKktyanbHasa npeasbibopKa

MHTennekTyanbHasa npensblbopKa AaHHbIX
NFS/SMB v nogknioueHue Application-aware
3anuck Ha HDD (MHTennexTyanbHan

TPYNNMPOBKa aHHbIX)

CHanwoTsl

Co3gaHue CHanwWoTOoB Mo BpeMeEeHM KOHCTAHTHO
W He HaknadblBaeT A0NONHUTENBHOR Harpy3Kku
Ha CUCTemy

Macwrabupyemocrb

Pasmep nyna xpaHeHua - 4o 3 x 10423
MeTabaiT; Pasmep daitnosoi cuctemel - oo 256
3erTabait
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[1pOTOKO/1bl AOCTYNA

SMB v1.0r3.1 NFS v3.0-4.0

=P = Fibre Channel

iS
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MacwTabnposaHme — No BEPTUKA/IN U TOPU3OHTaNIN

SAS

Non. nonka

Y e

[ KommyTtaTop 100I6 KommyTtaTop 100I6 ]

\.

[ KommyTaTtop 25I6 }:[ KommyTaTtop 2576 ] man [ KommyTaTtop 256 ]:[ KommyTaTtop 25I6 ]
Controller 1 Controller 1
Controller 2 Controller 2

Storage server 1

Storage server 1

Storage server 2

Storage server 2

Storage server 3

Storage server 3

Storage server 4

Storage server 4

OTCyTCTBME OrpaHUYEHUA Ha KOANYECTBO
AMCKOB B cocTase nnat$hopmbli

Storage server 5

Storage server 5

Storage server 6

Storage server 6

Storage server 7

Storage server 7

S3
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OTKa30ycTOMYMBOCTb, banaHcuposKa, Failover

* HeCcKONbKO HEe3aBUCUMbIX I'IVTEVI K AdHHbIM
Asymmetric Logical Unit Access (ALUA) —onTumanbHbI BblIbOpP := active - active 16 384 Initiators
aKTUBHOIO NYTU U MFTHOBEHHOE MepekK/itoYeHne npu cboe

* HenpepbiBHbIN A0CTYN: NOTepsa Kabens nam nopTa He
BbI3bIBAET MNPOCTOA

CucTeMa BbINONHAET aBTOMATUYECKOE NepepacnpeneneHme
3aMnpoCOB MO BCEM AOCTYMHbIM TUHUAM

e J1BOMHas HaAEXHOCTb
KaX[asa onepauua BbINONHAETCA NO HECKObKUM NMyTAM
oaHoBpemeHHOo (multipathing)

* Ynpexgatoliee normposaHue/ }KypHaamposaHue -
MaKCMMaJIbHAA LLEeNOCTHOCTb AaHHbIX NpY NponagaHun NUTaHUA
e CHanwoTbl KU KNOHbI — TO/IbKO HA HOBOE MEeCTO
Copy on Write (COW) — obecneynBaetT HEM3MEHHOCTb AaHHbIX U
3aLUTY OT BUPYCOB-LINPPOBAbLLNKOB

* TpouHana yeTHocTb RAID, aBOMHOE 3epKano, Erasure coding
— 3aWMTa AAHHbIX

* @OHOBbIN KOHTPONb LENOCTHOCTU AaHHbIX

I
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[1lpon3BOAUTENBHOCTb

° KSLUMpOBaHMG Ha 4YyTeHune n 3afnncb

v
v
v
v
v

B onepaTuBHOM NamsaTu

Ha TBepaoTenbHbIX ANCKaX
MHoroyposHeBoe RAM/SSD
OHNalH M3MEeHeHUE pasmepa KaLa
KawmnpoBaHMe meTaaaHHbIX

* Komnpeccma AaHHbIX
OHNaMH, C OpUEHTaLMEN Ha CKOPOCTb
Tunosble NoKasaTesnn — Komnpeccua 2..6

* WHTennekTyanbHasa npeaBblbopKa, rpynnmnpoBKa

v
v

NHTenneKkTyanbHana npeasbibopka AaHHbIXx NFS/SMB

NHTennekTyanbHas rpynnuposka - Application-aware
3anucb Ha HDD

e (CHanwortbl

v
v

Co3gaHMe NOCTOAHHO MO BPEMEHM
He HaknaabIBaeT HarpysKM Ha cuctemy

Filer Request Duration 90th percentile
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Pennankauua mexay cmctemamm =Sgre:

* CMHXPOHHaA
* ACUHXPOHHaA
* [eo™ —roadmap 2026
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S3 poctyn SErE =

Peanusauma S3:

S3 Request Duration 95th percentile

*  MaKcumanbHbIn pa3mep obbekTa: 5 Th

*  MakcumanbHoe yncno buckets/obbekTos B bucket -
HeorpaHWYyeHo

* PacnpeaeneHHas KOHPUrypaLms - OT 3 y3/108

OcobeHHOCTU:

— JIOKaNbHbIN tiering ¢ BO3MOXHOCTbIO 3aaHNsA NONUTUKM PasMeLLeHNs
bucket (Hanpumep locationPrefix: <ssd/hdd/etc.>)

— oTcyTcTBME downtime Ha nepesanyck NpuY pacliMpeHnm KnacTepa

— XpaHeHne meTadaHHbIX B BblaeneHHon b/l

— BO3MOMHOCTb 334aHMA NOIUTUK PE3ePBMPOBaHMA Ha YPOBHE <CepBep
/ cTomka / LUOA> un Erasure Coding

— ONTUMAaJIbHOE XPaHEeHNE MeNKMX 0O bEKTOB
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Ynpasnenue —4yepe3 Web, KomaHaHYO CTPOKY, API

PepaktupoBaHue nyna "pool3210-ewq"  onone

Ho6GasbTe HOBbIE yCTpOI:;lCTBa B HYXHble pasaenbl nyna u cCoxpaHute nameHeHusa

o [aHHble RakHble

RAIDZ-2
> vDev1
Vv vDev 2
2 Kaw
HDD 6 HDD 7 HDD 8 HDD 9 HDD 10
7TB 7TB 7TB 7718 7TB
+
3 Jlor '

4 PesepBHbIn

6/4

6/4

Enclosure #0 — LS| SAS3x40

HDD 0 HDD 1 HDD 2 HDD 3

7TB 7TB 7TB 77TB

HDD 15 HDD 16 HDD 17

77B 77B 77B sLoT8

Enclosure #1 - LSI SAS3x28

HDD O HDD 1 HDD 2 HDD 3

Internal Disks

SSD O SSD1

1M2GB 112 GB

MokasaTb UHAMKaTOPbI

HDD 11 HDD 12 HDD 13 HDD 14

7TB 7TB 77B

MokasaTb nHAMKaTOPbI

SLOT1

3akpbITb
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eecTpoBasn 3anncb Ne31727 ot 26.01.2026

MOHWUTOPUHT —

System
Top Processes by CPU Top Processes by memory usage Memory usage
8

256 GiB

11:20

Cpu Usage (system) CPU Utilization (%) Context Switches (ctx/s Interrupts Per Core (irq/s)

100.0%

80.0%

80.0%

Core Context Switches Core Interrupts {irq/s)

Load average

04

[
:

m15

Memory usage (ARt
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MOHUTOPUHT — Ny/ibl, AUCKU, K3, CETb

Pools ZFS/ARC statistics

[ rpool ] Health [ rpool ) Pool Usage Pool Free Space L1 CACHE Hit/Miss L1 CACHE SIZE L2 CACHE STATS

{ tank ] Health

88 T8
65GiB

Write Bandwidth: All pools i
La ZFS ARC demand metadata misses ZFS ARC buffer data scatter data size 2FS ARC buffer data struct size ZFS ARC buffer data linear count

228 we 280 mB

ZFS ARC buffer data scatter chunk wa Z nisses ZFS ARC buffer data scatter count ZFS ARC buffer data finear data size

= T " 162944 7639 110 B

s ettt R S ahma R

v Network
Network packets (Input)

Bandwidth per Disk (ZFS) 10PS per Disk (ZFS)

30 kB/s
20 kB/s

IOPS per Disk (IOSTAT)

lbytes KY, == [x0: obytes
== |40el: obytes
vnic_mon0: obytes
2.67 kB/s Ix1: obytes

mon0: ipackets X 288pls o
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MOHUTOPUHT — pannoBble pecypcbl, S3 pecypchl

v Filer

Filer Request Duration 90th percentile Filer Request Duration 95th percentile Filer Request Duration 99th percentile
400ms ~ Filer Store
300 ms
— Filer Store Request Duration 99th percentile Filer Store QPS

100 ms

delete 8.24
00:00 04:00 00:00 04:00 00:00 04:00

deleteFolderChildren  0.381

I find 235K
- insert 780
Filer QPS prefixList
update

20:00 00:00 04:00

chunpload 20:00 22.00 00:00 02:00 04:00 06:00
assign
put

chunk

~ Filer Instances

chunkUpload Filer Go Memory Stats Filer Go GC duration quantiles

assign
191 MiB 50 ms

- ) "
18:00 [1] 00:00 0 04:00 06:00 P

200 ms
~ §3 Gateway

150 ms
53 Request Duration 90th percentile 83 Request Duration 95th percentile 53 Request Duration 99th percentile

e i | 100 ms
6s
* c.s—.—ﬂh-—‘-ﬁ..l i -

“ ‘ 18: 22:00 00:00 02:00 04:00 06:00 18:00 20:00 22:00 00:00 02:00 04.00 06:00

. 14
. ‘ " > . 50 ms

05 <IN

00:00 04:00 20:00 00:00 04:00 20:00 04:00

== average == DELETE == GET == LIST == average == DELETE == GET == LIST == average == DELETE == GET == LIST
POST PUT POST PUT POST PUT
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AMMUAEBAC CEPBUCHbLIN UEHTP Apro

YpoBHU NOAAEPHKKHU:

STANDARD

e pexxum 7d x 8h no MOCKOBCKOMY HacOBOMY MOACY
* BpemMA peakuum Ao 8 yacos™*

GOLD
o 24/7

e Bpema peakuuu ao 8 yacos*

PREMIUM
o 24/7

e Bpemsa peakumm go 1yvaca*

*0/19 30580K C HAUBbICWIUM npuopumemom

YpOBHU NPUOPUTETOB:

HausbicLuni
BbiCOKUI
CraHaapTHbIN

MWHUMaANbHbBIN
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Halwn KOHTaKTbI

® MockBa, yamua JleHnHckaa Choboaa, pom 26 ctpoeHune 5
® TenedoH: +7 (495) 116 59 56

® info@ipdevice.ru
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