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HZSHM AR, CAS O CHSH A= Centera { R LI E| AFO|EE HISHUA| Q. JHHXE 2T 2| 74X O A,

2|, X 22 ECS HRLIE|0|A 0|85t = UFLICE

S3 Browser 3 Cyberduck 22 22t0|HE O E2|H 0|2 ECS O K& & IO|HE WEA HAESHALE
SHE CIOIH O HMAT = U= DS MSYLICHL HAE WY SHO = J7 ECS A|A-HO| HMA
UAE ECS H|IAE EBO|E £ Dell EMC 0| M 222 H38LICH ECS HAE E

ANEZQIETL 2} QENME m2EZ0 LS AFEX AH4 S F 1t 274 M-S E LT +=7=X| ECS H

E2IO|EE A0 Xtilel S3 API O E2|AH 0| S HIAES 4= AS LT

HI:ECSOME HAY A & A= HEHOIH +=2F 30 712 Mot E LIt LEMEY MY L= XE
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HIEtEIOIE 2 & 7H4=0f = AMeto| Glany, WE =2| & 2ls A== 7h+TF Mt Lt
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3.3.2 HDFS
ECS = Hadoop It A|AE GIO|HE MY = UASLICE [H2tA Hadoop &410] ALESHD Ne|& = Ue
SIGO|H MY AE ECS 0l Hadoop 28 It A|ARC = Mg = S LICH HDFS H|O|H MH|A=
Apache Hadoop 2.7 0t S 2tz M23t=l ACL IF 2Het Th A|AH £ 3 X[ BHL[Ct,
ECS £ Hortonworks(HDP 2.7)E At23%+ AZ S HIAEE O &L CH ECS £ YARN, MapReduce, Pig,
Hive/Hiveserver2, HBase, Zookeeper, Flume, Spark % Sqoop 2 Z2 MH|AE X[ I8t T,

3.3.2.1 Hadoop S3A X| ¥
ECS £ Hadoop H|O|E{ & XZ&35}t7| 2|3+ Hadoop S3A S2t0|AEE X|&IBtLICL S3A & 54 AWS(Amazon
Web Services) SDK & 7|8t2 2 &}= Hadoop 2| @ Z A A HUHO|H 22 Hadoop 2| X}S0| HDFS 2
olsf A4 U AEZ|X| =Y A HE ZHE SHEY S 2= M2 E|JE L CH Hadoop S3A = HEE,
Sto[E 2| = 2o 0jA SERE0 Y= BE S3 28 Jhs LEHME MY A0 Hadoop EHAHE
Adg|ct
£t S3A X| 912 Hadoop 2.7 O] 4 {0 A AFE T &= Q& LILCE,

Client
=B
| \3 \\)
4 - 4 4

1%l 4 Hadoop ¥ ECS OF7| &K
18 42t 20| NZ40| 7|E HDFS Off Hadoop 22 AEE H°8% I S3A 792 2 HDFS XS 51|
Q5 ECS RLEHE [|0|HE 7}2|ZLIC}. ZH Hadoop HDFS = E0| A 7|Z2| 2 & Hadoop 7+ Q4=
Hadoop 2| S3A 22I0|YEE A2310] HDFS X2 salistL Ct.
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ECS MH|A 2& & A85t= Hadoop 78 &4
ECS SC(Service Console)= S3A 2| ECS Of Lot B AZ 124510] Hadoop 7+ D7 H+E 10 s Mg 5=
AELICH ESH SC = Hadoop E2{AH 782 911 S3A HT0|AM QEH 2F A g2 = 0lst= &0l

Get_Hadoop_Config £ M3 L|Ct. ECS SC & X[0f Cist X| S groa{M ECS X

rﬂ_o
é
Ao
10
Ot
=
>
o

Hadoop S3A & AF&%t Privacera +3

Privacera & Hadoop S2}0|E & 00| MEE T35t 11 Ambari for S3(AWS 3 ECS)2| M| 22tEl £ otat

oot EtAL S 2 4K LICt. Privacera & CDH(Cloudera Distribution of Hadoop) & X| & SHX| 2t CHE EfA}

Ok ofm

=]
= A Q! Cloudera = CDH M| M Privacera & X| 2SX| Q& L|Ct.

ot

t1: CDH AFEXHE= ECS IAM EQF MH|AE AH2S[OF BFL|CH ECS IAM 2 AM2SHX] 410 S3A Of QHHSHA|
MM A X2 Bl 22|SHMAIL.

O

S3A K| 0f| CHt REMIet Wi &2 X4l ECS L/0/E YA 7F0/ =5 HESHAIL.

Hadoop S3A E¢F
ECS IAM 2 A3} Hadoop 22| At7F AN A FH S M50 S3A Hadoop G| O| E{Of] CHSE BN AE HOj T
= USL|CH HM| A FHMO| o[ M Hadoop 2| XH= ChE F 7HK| ALE X} AM| A S-S T8Ok gL o,
e IAMALEANIE
Ao AZE= 1AM 1E Y
_ IAM :]__E_gl __I_I_A-I °_| O| 1AM Al-_g_xl- AHA‘I
e SAML O} HM (T 0| M AR
- BHO| AZE = 1AM AF 4
- AD &S 1AM 920 0fE3SH= ID SSAHAD FS)2F ECS 7H2| CrossTrustRelationship 7
ECS 22| X} 2} Hadoop 22|At= A @250l ME ot M S 0|2| Fo|sof g LTt O[O X|= 7t Q|

O Al M= ZH Y2 Li¢O| == M 7HR] 72| Hadoop AHEAHE 7HEfSHA 2 gLt Chaat

5L

o Hadoop B2|Xt- H{Zl M4 I B2l AK|S QIS R KYS LT
e Hadoop 13 AFEXL- HZI MM HZI AX Gl QM E A
ol u]

o
e Hadoop $17| M8 AI8%} - REHMES LHET}

ECS IAM O CHSF XEM| S LI 22 44 IO X|0| A ESC IAM & & ZESIMAIL.
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3.3.2.2
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3.3.3 NFS
ECS = NFSv3 & At&%t 7|2 TS X| AT NFSv3 It O|O|H MH|A2| =@ £ 2 L3t
ZE 4
o ZEEUYYAHO|A-EE MO|ES ZE LEO|A IO KM AL CE
e ZEE IS -NFSWOM HE2 A MY BRLICLECSE S/ A T8, &el 7|8 &L E
HeS o185t =& S2U0[UE 7S X JY LT
o ZE|ZEREZ YN2X-MZLIE ZZEZ SAS AESHY H|O|EOf KM ATHLCE

WebUl EE= API £ AHES0] NFS LHE L 7|, A2 Hot W AR 05 &S M8 = ASLICH NFSv3
D2 ZE0|UEE HYAHO|A B Il 0|2 ALESIY LHELHY|E OIR E

o
R Ests M2 Y

I
o

ECS = lockmgr, statd, nfsd, mountd S22t Z2 CHE NFS A

ro

= A Sot7| E0 o] ME|AE

o
QImBALERN HB(ZAE 2 MOl TONLX 1 B2l 4+ Y LICK NFSv3 X Yol CHS T 2L

o I EE CIMED 00| 2A &2 M| Bls L.
o

| M7]1 37| = Z|CH 16TB & L|C}.
o CHUZIEH L YAHO|A/HELYZ|E Sl X|CH 8 7 ALO|EOf 2K =H&ret = JASLICH

e Kerberos ¥ AUTH_SYS 2152 X|EtL|Ct,

o HZIY RN ST e
o QQEME HANMO| St

o H{Zl 2|0 M 2] WORM(Write-Once-Read-Many)

- WORM 2 M HZ 48 S0 A& AU 7|ZtS AHEDH0] e E Lt

- WORM 2 H|=gh #7102t HEE LTt
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3.3.4

3.4

HYE 2 A O|E O]

o EfAF AZEQIO] M ZO|M ECS RQEME AEE|X|0f M AT 5= JASLICL Panzura, Ctera, Syncplicity
59| ISV(Independent Software Vendor)& SMB/CIFS, NFS, iSCSI 2t Z2 7|&E Z2EZ2 Sl
SC0|AETJLECS REME AER|X|0] ML 5= UL F St= MH|A AHS S W deL Tt T2 Dell EMC
HEE AH&35H0] H|O|Eof HMASEAHLE ECS 2AE2|X|0] CIO|HE YEES == ASFLCL

e Isilon CloudPools - Isilon 0| Al ECS £ H|O|E{ 2| HHM 7|8t A F3tE X| @ gLICt

e Data Domain Cloud Tier - 7|t EE2 2[3l| &= M7 & G| 0|EZ Data Domain 0| A ECS 2 A&
7|2 A &3letL| T} Data Domain Cloud Tier = AE2|X| A H Sl HEQ A CHYZS Z0|HA
SR EQ HO|HE Y2 3t5t= QHHStN H|E 22X £FMS ML T

=
e GeoDrive - Microsoft®Windows® A3 EF Sl AHE ot ECS A E 7|8 AE2| X[ AH|AQL|CY,

g}
B

ECS Q| HY2 AELX| AT YLCH 222X AT A F0= 28 M2|l= =2 HOIH M, 44, 23 A
EME MAX| = F2 7 @It ZEE[O AELCH

O Mo M= 24 A2l HIOIHE WRHe = st ME|sh= Lyof ths] 2Lt

341 AEZ|X| MHIA
ECS 2E2|X| AdF2 O2 60 L2 ANEH CtE1t 22 MH|AE ZakefL| o,
Stores info like user, namespace, bucket, etc
Transaction Service Parses object request. ‘
Reads / writes object data to chunk. )
T RIS Flle-name."Qatg-rangeto chunk mapping
Secondary indices )
Chunk Management Service Chunk |nformat|o_n (e.g. location)
Per chunk operations. )
. Monitors the storage server & disks. \
Storage Server Management Service Re-protection on hardware failures. J
" . Records owner node of a partition. d
Partitions Record Service R y
Storage Server Service . , . d
Direct I/O operations to the disks.
(Chunk I/0) s y
d26  AEZX] AT MH[A
AEZ|X| AEQl MH|As 24 8 S/ MH[AE MS5H7| 98 2= ECS = =0 M H &3 E|= Docker
Aol Lo etE Lt
20 ECS /e % Ot7|ElX | H14071.18

D<A LTechnologies



o7&t

3.4.2
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Object B
Object A Data Data Object C Data
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ECS = =¢2| HO|= TS AESHo LEMEQ HEl ES MELICH 7[-2t W2 HO[H /XS W2A

— HA O© 1=

2 B+ E2|9t 20| FE T3l HAE Ealof
ANZHE GIO|E| X DIEHEIO|E{ o] IXI0f WHEA| AN AY 4 ASLICH ECS £ 2749l E2lAl BET} YU
25 217X WY £2|2 PHBLICL RS EalE vl22|(@l 22| Blo]2)0) 91 7|2 Br E2lE
Cl230] QLT 713t 42 P o B2|o) A 3|51 0|3 Bas BP ClA30| 7|2 B+ £2|0f 4

Z2 gLt o2t =2| Hlo]2o| =2 BN ME =210 7|

O 71— =

JHU

o| 2= AI- D|E.|EIE| x-|30|

Cl230f 7|2 E LT 22 obA B+ E2|0] HAULX| B2 EMYMES FHS= O AL ELICH &

LS = [ |
EMMM0] M 20| 2H & =0 Hj=22| L B|0]=0] YH|0|EFLICE HE2|2f B|0]S0] 7t5 KtALE €Y
7|2F0] X|Lt 3 Heto| R &AL CjA30 B+ E2|0f HEELCH B+ E2| YA HIWRS [ AR
AMEdts ME g3 = S| EELICH 28 80 0| Z2 M AT} Lot AS L.

e‘ Memory table updated
v/

Memory
Table ﬁ
Node 1

v <
\ Ay . .
\ \ | Transactions are first

\ A logged in journals
\

Once Memory table is Al 2
e‘ full or certain period of m
/ time, table is dumped —
to B+ tree.

A\

e
Chunks =
N e

J8s B+ E2[0 §=Z& HE2| HOlS
OB(Object Table)ofl M ZE YE7t & 2 0f Lt2t ASLCH OB HIO|S0|= 2LEME 0|5 A2[n afy F3
Lo E8 24 81 Z20|of = E2 X7t ZSELICH O] HO|20M LEHE 0|F2 220 7|0|H

U2 Y3 AXYLICH 222X AT LYO| QYA AS2 QEME 0| 5-H3 0182 B LICH

—

H2 QuMEE0ZYS

Object Name H3 91K

ImgA e Cl:offset:length

FileB o C2:offset:ilength
e C3:offset:length

CT(Chunk Table)= H 30| XtA3| MBS ZAKZ 2t H 0| St X2 7|2EL|Ct,

| |
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C1 o Nodel:Diskl:Filel:Offsetl:Length
¢ Node2:Disk2:Filel:Offset2:Length
¢ Node3:Disk2:File6:Offset:Length

ECS= HOIH ME Sl HMATFEE 220 D2A SiEs 24 ALE22 dAXASHE. QEXHE

—Oo—

HIO[& 5! HIEE|OIE & &Elots Ol MAEE= HIOIE2 2E2|X|7F AFEE| D F7t
=

HOE2 MEMCZ 22 &1 M2 OHE =20 ZEELITL 07|10 2t =E=

stof wat A #HF L ct

2 HIO| =0 CHol
SAYSHE THE[FS] ARAZE EHLULL O E S0, €3 ?IXE 7PM2e{H §3 /KIS

= I-—| o| = on|.

L =0f CH3l PR(Partition Records) HO|2& # 2|2 L|Ct. Otz & 4 0f 7|2 PR H|0[=0]| LIt A& LT,

H4  OEM YIE HOIE S5

5
ItE|M ID Owner
Pl e
P2 Ly =)
P3 rE3

L EJHCH2E|H O E LBV OtE[M S 2 /ot ELICH TtE|M2 B+ E2| REE &
=

NES MYty CHA| S g ELICh 18 9 & THE|M 2732l H 2 2H(failover)S

oj Node 1 goes down. o Node 2 recreates logical table

using B+ tree root and
journals stored on disk.

xode 1 Fﬁ Node 2 Fﬂ
f' f
/

-
-
-

- /
-~ ! o Partition Table will be
— ) updated with new
Journal partition owner.
A
Partition Table

g Chunks [partition | owner |
N e s L NEN2

d89  OEM AFZe I Y H
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Request o. f-————-———-—-——--- >
/ I

| Send data
W,/ back

Get location of object

- —— -

I W/ from logical tables
T
Node 1 ;;_‘:ﬁ Node 2 > Node 3 Node 4
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M _:I
e
Y Y Y W Y Y Y O - L S Sl 7 Y WY O

Y D WY D Y Y WD WO O - g w0 o wo e W O D

o | Read data
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3.4.5

3.4.6

26 ECS /i X OF7[EX | H14071.18 DeLLTect
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B3 Operating System

& Node Agent 1AL

S50[ #A[E L

acdwinfhop-u3d0o-11-pub-01:~> sudo docker ps

CCNTALINER ID

PORTS

Thailcedzhez

222515363 5cah

eeFdbleadlbc

dlla?acdsses

£9402 6797hh3

cThE530athhs

hifdf553 6553

f£4420£7£7d51

IMAGE

NAMES
ecs-monitoring/telegraf:3.5.0.0-825.bhfb07cf9
ecs-monitoring/grafana:3.5.0.0-825.bab07cE
emcvipr/object:3.5.0.0-120417.6a355213951

ecs-wonitoring/throttler:3.5.0.0-825.b6b07cE9

ChjeCt-CREGLE Ler]

ECS-mOn1tor 16, uxcd:3.5.0.0-825.boh07cES
caspia H 5.0.0-4076.7d40a97
fabric-lifecyole)
caspian/ fabric-zookeeper:3.5.6.0-99,03544£7

Tabric- zookeepet

caspicn/ TaPLI1C EeGiotry:2.3.1.0-565. 10dlacs

Tobric registry

admin@hop-uili-11-pub-01:~5 sudo docKob]
hop—u300-11-pub-01:/ # cd /opt/storageos/
hop—u300-11-pub-01:/opt/storageos # ls bin/ Fsvc

bin/blobave
bin/cassve
bin/controlsve

a2 14

bin/fcoordinatorsve bindeventsve binfobjcontrolsve
bin/dataheadsve

bin/filesve bin/ohjheadsve

bin/fecsportalsve Eln/hdfssvc binfresourcesve

object-main ZAH|O|Ho| T2 M A 2|AA £ 3 HIO|LH2|
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COMMAND
m/encrypoint.sh "
"/entrypoint.sh "
"/fopt/vipr/boot/boot.. "
"/entrypoint.sh "
"/entrypoint.sh "
"./boot.sh lifecycle™
"./booc.sh 1 1=189.2."

"/opt/docker-registr. "

hin/syssve
bin/transformsve
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bin/storagenmanagement sve
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STATUS
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ECSV Back End Network
dual 25G Dell Switches

hound

fox

wr’

DEALENMC

4.2.3 S5248F - THECQIE I =& AQ[X]
EQA S 7EY + ULT HHY HA 42| ZHENE 25GbE
]

00GbE(QSFP28-DD) VLT (Virtual Link Trunking)

> S

=
XE MHEN W HEN AKX 2D YL CH 92l 28 182 ZEE AHE5}0]

[=]
ECS =C E3TI 17 95 TES Pt WHS ALAHO 2 HOFLIL,

EXF900
S5248F - Front End Switch

Customer uplink Customer uplink
ports (8*10GbE ports (4*100GbE)

hare
rabbit
Data network ports Customer uplink  VTL
connected to nodes ports (8*25GbE) (2*200GbE)
(25 GbE)

J2l18 ZHENE HEYA AKX ZE X I AR

4.2.4  S5248F - Al E 20|l ALK
Dell EMC £ 25GbE S5248F 2l = A 2fX| 2 712 200GbE(QSFP28-DD) VLT #0|= 2 74 & NS LICY.
Ol2{gt 29X E A K R A9(X|Et D FLCH =E IE.ummcﬂm§ﬂr%§£EE%Eﬁﬁﬁ
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e Disk failure
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e Node failure
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Disk aware Node aware Rack aware
VvDC VDC
Never write fragments or Distribute fragments or Distribute fragments or
replica copies from the same replica copies of a chunk replica copies of a chunk
chunk to the same disk equally across nodes in a equally across racks in a
VDC vDC
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{1 Dashboard Maintenance
7 Monitor
Rack moonstone dallas-moonstone.ecs.lab.eme.com
== Manage
Disc  Slot Serial # Status Description SSD Life Remaining Actions

HO 0 VAHSMOVL Readyto replace  Disk is ready for replacement. Click Raplace and physically replace this disk Not availatie Replace

Replace the disk according to LED identy and Slot/Enclosure location. Ensure that you verify serial # on the disk

HOD 1 VAHSLYGL Replace disk R Not availatle
that you remove from the syste‘ragainst the serial # that the Ul displays
Ee—mmemm——ee
uthentication SSD 12 BTYGI032032248086N  Healthy Disk is operative 100
Namespace HOD 2 VAHSMOPL Healthy Disk is operative. Not availatle
s HOD 3 VAHSKNJL Healthy Disk is operative. Not available
HOD 4 VAHSKZRL Healthy Disk is operative. Not available
entity and Access
HOD § VAGBYXPL Healthy Disk is operative. Not availatle
Buckets
HOD 6 VAHSGNVL Healthy Disk is operative. Not available
e
HOD 7 VAH397UL Healthy Disk is operative. Not available

Maintenaxe
| HOD 8 VAHSGP2L Healthy Disk is operative, Not available

a2l 2g C|A3 TN XS 3}
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Tech Refresh

Tech Refresh = ECS 3.5 {2 H K|S &£ Dell EMC Professional Services T8 &0] MHAZ | LIEH
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PSS

ECS ot=9l0] H|7| et 2 E LHH =S EH LI
Tech Refresh O & CHZ Ml 7HX| 2247F ZeHE L Lt
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Tech Refresh §X| 27} ZIE [ Professional Services 7 & 0J38{Of & L|C}t. Tech Refresh Of Ci{ st XpA| St
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O|X| HE| AtO|E =+A0f| M| 7He| vDC 7t UCH 7HEsH 24 A[L. vDC1, VDC2, VDC3 7t U1 2t vDC 2|

S OIO|E{7} CH2 vDC o M2 2 X|ELCt vDC2 S vDC3 & B E Qdff e HIO|Ee £XES
VDC1 22 E¥ &= /UEL|Ct 2t vDC1 2 At 22 HIO|H 0| 53t vDCc2 & vDC3 2| 54| H|O[E{77HX|
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Chunk A Chunk B
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Chunk A-Copy Chunk B-Copy
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+0100
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H 10 2AERX EZ H3E=

RG 2| AlO|E &= 12+4 EC 10+2 EC
1 1.33 1.2

2 2.67 2.4

3 2.00 1,8

4 1.77 1.6

5 1.67 1.5

6 1.60 1.44

7 1.55 1.40
8(RG 2| X|CH 1.52 1.37
AFO|E =)
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http://www.dell.com/support
http://www.dell.com/storageresources

