Pa3npeneneHu dhannosu
CUCTEMMU
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daunnosa cucrtema

« dann — normyecka nocnenoBaTenHoCcT OT banToBe.

« dannoea cuctema — komnoHeHT Ha OC, ocurypsieall, nogabpXKaHeTo Ha
NHOpMaLMATA Ha BbHLUEH HOCUTEN U AOCTbMbT A0 HES.

* Nopabpxa nHpopmauus 3a pannosete — File Control Block (Metadata).

File length
Creation timestamp

Read timestamp
Write timestamp

Afttribute timestamp
Reference count
Qwner
File type
Access confrol list

PasnpedeneHu u Mpexosu onepauuoHHU cucmemu, Xpucmo BbiyaHos



Pa3npeneneHa pannoBa cuctema
(DFS)

 [1aBa Bb3MOXXHOCT NporpaMmmnTe a CbXpaHsABaT U

OOCTbMNBAT oTAane4vyeHn annose No CbLUM HAYMNH, KaKTo
1N NMOKallHN TakuBa.

° PeCprI/ITe Ha oTAeJIHa MallnHa Ca J10KallHN 3a HEA.
PeCprI/ITe Ha Opyrmte MmallnHn Ca oTtAaaJiedeHN.

« QannoBara cucTema npenocTtass yCryru Ha KInnMeHTuTe
4ype3 hannosun onepavumn.
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OcobeHocTH

« CriogensiHe Ha OaHHU MeXay MHOXXECTBO noTpebutenu.
* MobunHocT Ha noTpebutenuTe.

* [1pOo3pavyHOCT Ha MECTOMNONOXEHMNETO.

* He3zaBMCMMOCT Ha MECTOMNOSOXEHUETO.

* [1po3payvyHOCT Ha pa3LnpPsBaAHETO.

* Pennukauuna Ha dpannose.
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ApxutekTtypa Ha DFS

Client computer Server computer

Application Application Directory service
program  program

Flat file service

Client module
network

Flat file service
‘3BbpLuBa goannosuTe onepauymn
*M3nonsea Unique File ID (UFID) 3a yka3BaHe Ha chanrnose
*‘NHTepdenc
« RPC mexaHu3bMm 3a U3BbpLUBaHe Ha onepauunTe
* He ce nsnonssa HopMariHO OT NPUSIOXeHUsATa
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Apxutektypa Ha DFS (2)

Client computer Server computer

Application Application Directory service
program  program

Flat file service

Client module
network

Directory service
*CBbp3Ba UFID kbM TEKCTOBM MMeHa Ha hannose 1 obpaTHO

Client module
[lpenoctaBa APl 3a pannosuTe onepauun Ha NpuUnoXxXeHnaTa
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AntepHaTtneu Ha DFS
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Remote access model

npu KnueHma

2. Jocmbnbm 3. Cned

Client / Server
> _old file
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Download/upload model
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Network File System (NFS)

PaspaboteHa ot Sun Microsystems 3a UNIX cucremwm.
Stateless. Bcuuku knueHTn TpabBa Aa cbxpaHaBar
NHdopMaLKna 3a TpaHcepuTe.

N3nonsea Virtual File System (VFS).

ba3upa ce Ha mexaHnama Ha RPC.

OTtoaneyeHata ®C ce MOHTUpPaA NPU KITNEHTA.
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Network File System (NFS)

Client computer

Application Application

UNIX
system calls

program program

UNIX kernel =—=[ " virtual file system

Server computer

Remote

UNIX
file
system

NFS
client

UNIX kerne| ==
Virtual file system |
] []
M UNIX
ngrifgr file
system
network

=
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Server 1

/N

e pnrt

people

/7 \\

big jon bob ...

MoHTunpaHe Ha PC

Client Server 2
/ (root) mnt}

AN AN
e I N

students x  staff users

mount mount // \\

jim ann jane joe
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Andrew File System (AFS)

* [lpoekT Ha Carnegie Mellon University n IBM.
* DFS, nanonssalya MHOXECTBO OT JOBEPEHUN CbPBBLPMW.
* MMHMMKM3MpPaAHE Ha KOMYHMKaUUATA KITMEHT-CbPBBLP.
* [lpexBbpnsaHe Ha Uuenun dannose Mexay cCbpBbpa 1
KIMMUEHT M KeLNpaHEeTo UM NPU KNUEeHTa, OoKaTo
CbPBbLPLT HE MNOMNYy4n NO-HOBU TEXHU BEPCUN.
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ApxutekTtypa Ha AFS

Workstations

~JUser Venus <
program

UNpikernel |
=

s Venus =
_\I program

Network

[ UNperns
=

Venus
~} User ™
program

UNIX kernel
=

Servers
Vice
UNIX kernel
= = =
Vice
UNIXkernel |
= = =

PasnpedeneHu u Mpexosu onepauuoHHU cucmemu, Xpucmo BbiyaHos



Hadoop DFS

* YnpaBnsaBa cbxpaHeHUeTo Ha gaHHUTe B Hadoop knbeTtep.
* [lpoekTnpaHa 3a HagexgHO CbXxpaHeHWe Ha rosieMmm obemu
naHHu (BigData).

« GannoBeTe ce pas3genar B 6r1okoBe (eQuH UITN HAKOSIKO),
KOMTO Ce CbXpaHsBaT B AaHHOBU Bb3Nn. PaamepbT Ha Onok e
64MB no nogpasdbupaHe.

* [lpenocTaBsa Bucoka bandwidth Ha noTpebutencku
NPUIOXEHUS.

« [laBa Bb3MOXXHOCT 3a naparnesiHo U3nbfiIHeHWe Ha
NPUIIOXKEHNATA.

* IanbnHsaBa ce BbpXy LWMPOKO pasnpoCcTpaHeHn KOMMNKTPMW.
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Apxutektypa Ha HDFS

HDFS Architecture

Meta data (Name, replicas,...):
'homeffooldata, 3, ...

U —
Replication
Al
Blocks
Data Nodes .; L Data Nodes J
\
Ra!:k1 Rack 2
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Hadoop knbcTep

Pre-loaded ocal
input data

Intermediate data
from mappers

Vakpes exchanged
by shufle process

Reducing process
generates outputs

Diutpiuts stored
localty

7??9???

Mapping I:II'I:JEEH

CICICIC

Mode 2

TIIIIir

Mapping process

kel

Node 3

e By

Mapping process

0000

Mode 2

AR

Reduckyg process




Apxutektypa Ha HDFS (2)

* Metadata — metagaHHu (aTpnbyTH
KaTo paspelleHns 3a 4oCTbn,
i Moamndukaumm, BpeMmeHa Ha OOoCTbn,
“remiesisa 3| NIACKOBW KBOTM U OpP.) U CMINCHK C
briokoBe 3a paun.
 MeTagaHHUTE Ce CbXpaHABaT Ha
anllm Ta .1_;.,. mm| | OTOENeH CbpBbP — NameNode (Master).
- UL  [IpUNOXHNTE AaHHU Ce CbXpaHdABaT Ha
1 R,k et npyrn cbpBbpy — DataNodes (Slave).
* BCcnyku cbpBbPU Ca HAMBITHO
CBbP3aHN U KOMYHUKaLUUATA € BbPXYy

TCP. 3non3ea ce RPC.

Blocks
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NameNode

HDFS Architecture

Meta data (Name, replicas....):
Ihomeffooldata, 3, ..

En|E |[b—Dea | gye
Replication
AC m ([
Blocks

Data Nodes )

Data Nodes | |

|
Rack 1

Rack 2

« CneunaneH copTyep, n3nbHsaBaLl ce
noa Linux OS.
» PyHKUMOHUpPa KaTo Master cbpBbP:
* YnpasnsBa NpoCTPaHCTBOTO Ha
nveHata Ha PC.
* KoHTponupa goctbna Ha
KIMMEeHTUTE OO0 pauroBeTe
* M3nbnHABa cMctemMHm onepauum
KaTo npenmmeHyBaHe, OTBapsH
3aTBapsHe Ha dpannose u
OVPEKTOPUMN.
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DataNode

HDFS Architecture

= o | .
Replication
[ [ |
Blocks

Data Nodes |

|
Rack 1

{

Meta data (Name, replicas....):
Ihomeffooldata, 3, ..

Data Nodes )

Rack 2

» CneunaneH codptyep, n3nbiHABaLL, Ce
noA Linux OS.

« 3a BCEKM Bb3ES B KITbCTEPA UMA
otaeneH DataNode Bb3aern.

* YnpaBnsiBa CbXpaHeHMEeTO Ha gaHHUTE
B NOKanHWA Bb3en:

* U3nwbnHasa read-write onepaunmn
BbB ®C no 3asgBKa Ha KIINEHT.

* M3nbnHaABa cMctemMHm onepauum
KaTo Cb3adaBaHe, U3TpuBaHe u
pennukaumn Ha 6asarta Ha
MHCcTpyKumm ot NameNode.

* [lepnoanyHo mnanpawat block
report kbM NameNode.
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®PyHKUMOHUpaHe Ha HDFS

« Kak ce 3apexnaa dpann B Hadoop knbctep?

« Kak knneHT pa3dupa B kon DataNodes ce 3apexgar
brnokoBeTe?

« Ko n3pbpluBa pennukaymsatTa Ha bnokoseTte?
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3apexagaHe Ha dpann

—_—
Rample tut is
Sample. txt -
™ | HEﬂth : broken into
multiple blocks
and loaded into
Hadoop
Block-C
e
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OnpepenaHe Ha DataNode

Client Contacts Name Mode to gat
Data Node Location to store Block-A

| Block-A |

. flame Node use
Rack Awareness

Intellizence to
Mame Node sends list of Data Nodes (DataMode-2, . decids Data
DataNode-3, DataNode-4] to store Block-A .Mudes

[Data Mode-1 [rata Mode-3

DareNode-2

:
y

Rack 2
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PennuunpaHe Ha 6riokoBe

Mame Node

Sample txt Metadata
‘ Block-& = Data Node-F, Data

Made-3, Date Mogle-4

Cliant diractly contacts | Bhock-a |

Data Modes and stane
Block-A to Data Node-2

Block-#A

II,--"_'—\_‘-.,II replicated to

Diata Moda-3 &
Data dode-1 iiiﬂllﬂﬂ),/ .

Diata Hode-=

) -

Rack 1 Rack 2

\
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Google File System (GFS)

OrpomHun obemun ganHu Pb.
MHOXeCTBO pa3npeaerneHn CbPBbLPMU.
XuUnagu 3asBkU 3a ceKkyHaa.

» Konna Ha OOKyMeHTW.

» HeobxoanmocT OT: ronsimMa, pasnpenereHa u
OTKasoycToun4dmea (panrnosa cucremMa
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Google File System (GFS)

OTKa3oycToM4YnMBOCTTa U1 aBTOMaTUYHOTO
Bb3CTaHOBABaHe TpsbBa ga ca BrpageHu.

HoB pa3mep Ha Onok.

[1obaBsHEeTO Ha 3anncu e rno-pasnpocTpaHeHo oOT
4yuct 3anmc (Record Append).

[TpunoxeHunsata Ha Google n annosara cucrema
TpsAbBa ga 6baaT CbBMECTHO NPOEKTUPAHM.
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Google File System (aHanorus)

e [1pn ®C Ha egHa mallnHa:
* [opHUTE HMBa NnogabpXKaT MeTagaHHU
« [1ONHOTO HMBO (OWUCK) CbXpaHdaABa AaHHUTE B
eanHuun — briokoee

* [pn GFS:
* Master npouec nogabpxa MeTagaHHU
« [1ONMHOTO HMBO (MHOXECTBO OT chunkservers)
CbXpaHsBa OaHHUTEe B eaunHNUM - chunks
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Google File System - apxutekTtypa

Application

(file name, chunk index) -

GFS client

(

(chunk handle,
chunk locations)

chunk handle, byte range)

chunk data

GFS master

File namespace

a4

i
a

_» [foo/bar

chunk 2ef0

Instructions to chunkserver

Chunkserver state

G FS chunkserver

G FS chunkserver

Linux file system

Linux file system

gly —

=le —
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Chunk

[onsm 6nok - 64Mb.

CbxpaHsiBa ce oT chunkserver kato daun.
3nons3eart ce umeHa 3a pedepeHumpaHe (chunk
handle).

Bceku chunk e pennukmnpaH mexay HAKOMNKo
chunkservers.
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Master

* EonHnyeH npouec, n3anbnHABaL, ce Ha oTaerHa
MallWHa, CbXpaHsiBall, MemaoaHHU:.
* ViIMeHaTa Ha gpamnnoBeTe
« CbotBeTtcTBUsATa chunk - pann
* VMITHpopmaLumsa 3a MECTOMNOMOXEHMETO Ha chunk
* VI[HbopMmauma 3a KOHTPON Ha OocTbNa
 Homep Ha Bepcusd Ha chunk
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KomyHukaumna mexay Master v
ChunkServer

« KoMmyHukupar cun perynsapHo (MOHUTOPWUHT) 3a
nony4yaBaHe CbCTOAHMETO Ha chunk server:
 OTnagHan nu e cbpBbLPA
* ima nn oTkas Ha OUCK Ha CbpBbpa
* Vima nn nosBpeneHn pensinku
« Kou pennukm cbxpaHsaBa CbpBbpa

« Master nsnpatia MHCTPYKLMK 3a:
* VI3TpuBaHe Ha cbllecTByBaLl chunk
 Cb3gaBaHe Ha HOB chunk
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ObcnyxBaHe Ha 3asBku - Read

Application
"

IRE_;J

(file name, byte range)

GFS Client _

A
2/
(file name,
chunk index)

> Master

(chunk handle,
replica locations)
|'-l-r- --H'l

._x:;-'_ J
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ObcnyxBaHe Ha 3asaBKKU - Read (2)

Chunk Server
N
Application 4 )
(chunk handle, .
Pl blrrtE ra-r:‘_?_e__::.l-"'---- - Ehl.lrlk Sewer

| 6 )| (data from file)

GFS Client | 1" (4ata from file)
N Chunk Server

\E_f'
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ObcnyxBaHe Ha 3aaBkun — Write

Application
N

p
L

(file name, data)

GFS Client

)
2
(file name,
chunk index)

. Master

(chunk handle,
primary and
secondary replica
locations)
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Ob6cnyxBaHe Ha 3aaBku — Write (2)

Primary
Chunk
- Buffer
Application —
(Data) - B
- Secondary
- Chunk
e #f[Data] _ T Buffer
GFS Client 7| Data Secondary
_____E__:I_ Chunk
N I Buffer
b
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ObcnyxBaHe Ha 3aaBku — Write (3)

(write command,
serial order)

.-"'f—-“‘“-. ."f_
Pri | B ] 7
rmary ~_. = \.
. ————=————hunk -
(Write — L» | p1|D2| D3] D4 )
_ _ command) - ','.
Application —~ '1|
LD
S Secondary
yd Chunk | [
e D1 | D2| D3| D4
|
,f {
GFS Client Secondary /
Chunk | F
D1 | D2| D3| D4
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Ob6cnyxBaHe Ha 3aaBkn — Write (4)

Application

GFS Client

-

s

f,f

|l-l-r'- - -x-l
-.E_Q ) )

fﬁf

—
Primary f-::?:;'
: : Chunk .
(response) ] Smpty :.
f__,// ||
Secondary /| 8
Chunk 1 |2
(empty) B
III —
Secondary
Chunk | [
(empty)
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Record Append

CneunduyHa onepauyma 3a Google:

« ObegunHsaBa pesynTtaTt OT MHOXECTBO MalLUVHU B
eaunH doaunn.

* Ianon3Ba gpanna KaTo onatika OT TuUM
rpou3800UMes1-KOHCyMamop.

* KnneHTbT n3npawa gaHHn 6e3 otmectBaHe (GFS
nobaBs JaHHUTE KaTo NOCreaoBaTEeNnHOCT OT
banTose).

 GFS ocurypsisa gobaBssHe Ha AaHHUTE aTOMapHO.
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OTKa30yCTON4YNBOCT

bbp30 Bb3cTaHOBABaHe — master u chunkservers
ca NPoeKTUpaHu Oa ce pectapTupar B paMKUTe Ha
HAKOMNKO CEKyHOW.

Pennukauna Ha chunk-oBeTe.

Bcuykm npomeHu no metagaHum — B Log.
VHTerpuTeT Ha gaHHMUTE — BCekn chunk nma
KOHTpPOIHa cyma.
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Bbnpocu?
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