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TTpuebIYHaA cuTyaums. OAuH aiin XpaHUTCs HDFS. OauvH aiin XpaHUTCS YacTaMU Ha

+— LeIMKOM Ha OAHOM KOMMNbHOTEpe HeCKOJIbKUX CepBepax




[ eoo 3ayem pa36uBaTtb ¢ain Ha 610KN? e

Jlyywe croput oanH 610K, yem cpasy
Becb dann Lennkom

- YutaTb napannenbHO HECKONIbKO MeNKUX
6noKoB ObiCcTpee, yem OAUH, HO
OrpPOMHbDbIN

® o
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k//o o0 Kaknum gonxeH 6biTb pa3mep 650Ka ¢anna?

o
Bpema cmeHbl nosununn ronoBku gucka = 10 ms

CkopocTtb uteHusa aucka = 100 Mb/s

1 dann pasmepom 100Mb
1sec + 0.01 sec =1.01 sec ~ 1sec

100 ¢annos no 1Mb
|| 1sec+001sec*100=1+1=2 sec

HdenaTtb pasmep 6N10Ka CINWIKOM 60NbLINM TOXKE He MMeeT CMbIC/a, Tak KaK Mbl He
\\ Bcerga ymtaem Becb ¢panmn LeIMKOM, a TOJIbKO ero 4yactb

R
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Kak ¢ann genutca Ha 6noku? Pasmep 6noka = 128 Mb

N

®ann 1024 Mb
8 paBHbIx 6n10koB no 128 Mb

®ainn 999 Mb

8 6nokos

128

128

128

128

l 1024 Mb I l 999 Mo '

128

128

128

128

896 Mb + 103 Mb =999 Mb

128 128 128 128
128 128 128 103 |<>

|
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Kak ¢ann genutca Ha 6noku? Pasmep 6noka = 128 Mb

N

®aiin 1030 Mb

8 6nokoB

< il - 0uE 6
| 1030 Mb 1030 Mb / 128 Mb = 8.046 6nokos
[ 1030 Mb - 7 * 128 Mb = 6 Mb

128

- 128

134

128 I 128 ||128 I
128 I

Ecnn pa3mep xBocTuKa meHblue 1%, To oH
MOXeT ObITb NPUKNeeH K KpallHeMy 610Ky

g
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Kak ¢ann genutca Ha 6noku? Pasmep 6noka = 128 Mb

i . o
< ' Ecnn daiin meHbe pasmepa 6n0ka, To pasmep 6510ka = pasmepy daiina

I

|

o

®ann bnok
50 Mb 50 Mb
Jo3anucann Jdo3sanncann

+ +

Ho3anucann

’

+
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Pennnkauywuns

| I ———— = ———

<> QakTop pennnkauum - 3 (MoOXXKHO MeHATDb)

Mpwu BbIXOAE N3 CTPOA NepBon cTONKN (cermeHTa),

AdHHbIEe He NOTepPATCA, MOTOMY 4YTO X KOMNN eCTb

Ha cocefiHen CTonkKe

g




L~ YYD

— @ O O Tononorna cetn

3auem HOFS 3Hatb TOnonoruio cetun:

<{> Cucrema 3HaerT, rge xpaHATCA 610KM

<> OnTMMmnsauma BblMNCNEHNN
NMponyckHaAa cnocOGHOCTb MeXAy CToNKamMm
MeHbLUe, YemM MeXKAay Yy3/1aMmn O4HON CTOMKN

Ba)KHO A1A TeX, KTO NCNoJib3yeT HeCKOJIbKO
CToeK B paboTte
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— @ O O Tononorna cetn

PacctosaHue mexay y3namm = Cymma paccToAHUIA A0 obLiero npepka
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[ eoo NameNode - DataNode - ClientNode %

F—— NameNode. DataNode. ClientNode - 370 Bce cepsepa

— = T —
- £| NameNode [ —
- |
NameNode J§ XPaHUT AaHHbIe O TOM, rAe XPaHATCA 6ok,
paspelieHNs, a Takke CHUMKU $aiiNoBoii cuctembl U

DataNode ; = g DataNode
nor 3MeHeHunn

Ecnm NameNode cropuT, To Bce faHHble NOoTepAlTCA

DataNode : - DataNode

DataNode

DataNode == ’L
= DataNode XpaHut cammn 6nokn, Cama nuweT n penanuymupyet

= N[O DataNode = " =

ClientNode B YnpaBnseTtca nonb3oBaTenemM gnA uteHus, sanucn, <>
yaaneHus gaHHbix ¢ DataNode
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—{ eoo NameNode - DataNode - ClientNode

I'Ionyqel-me AdHHbIX O MeCTONMOJIOXKEeHN
6nokoB Ha DataNode

NameNode

ClientNode (Umsa dainna, Kon-Bo 6510KOB,

Kon-Bo penauk, PacnonoxeHne
n ngeHtTndukaTopbl 6M10KOB)
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YreHne B HDFS

~ANameNode—

~~——Knnextckan JVM

i IyYyeHune nas
Distributed 2. Mony4yexne AaHHBIX

Knueut HDFS | (DBITUE S e
H 1. OTHPLITNE m—e Filesystem 0 ve,rororp*.em 1
Bnokos
3. Yrenne

lI NameNode otaaeTt agpeca ana Bcex pemnnk

& 3axpuiTre IS Inpi;stgt?gm | Ccpa3sy

2. UmeHHo ClientNode 3a6bupaet gaHHble ¢
ANCKOB
4. YreHune 5 YreHne
J)alaN;ie ,.-[]ataf\n:‘.eﬁ ,—()Hll—iNl’e—\'

HjE.

oo

000 .
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—1 @00 3anucb B HDOFS

~—Knwnenrckan JVM

Distributed 2. Coapnaxume
Knnent HDFS | -
NeH 1. CoanaHN @ m—p Flosotam Rt i
3. 3anuch
\I ClientNode pa36uBaet daiin Ha 6noku
——8_ 3axphiTne > FSData | .
npASEean | 2. ClientNode 3anucbiBaeT TonbKoO Nepsyio

pennuky 6noka

3. DataNode camu gopennuuunpylot 650K n
otcbimnalot 31y nHpopmauuio B NameNode

_
)HQHN(ML\

_uin
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[ eoo Kak Bbirnagut 6nok Ha DataNode?

T # hdfs fsck /path -files -blocks -locations 3» Xew cymma Hy>»KHa ans NPOBEPKN COCTOAHMUA 6noxa
a Ecnn xew He coBnagert. 6/10K NomMmevyaeTca Kak corrupted

- . s

[root@hdp-15 ~]# hdfs fsck /user/hive/warehouse/big_cdr_parquet/000000_0 -files -blocks -locations
Connecting to namenode via http://hdp-7:50070 —_

FSCK started by root %auth :SIMPLE) from /192.168.91.141 for path /user/hive/warehouse/big_cdr_parquet/000000_0 i
at Mon May 18 14:00:22 MSK 2015 |

/user/hive/warehouse/big_cdr_parquet/000000_0 1133129924 bytes, 9 block(s): OK f!

0. BP-197Z162810-192.168.91.133-1428693610895:blk_1073747244_6432 len=134217728 repl=3 I
[192.168.91.141:50010, 192.168.91.139:50010, 192.168.91.133:50010]

1. BP 1972162810 192. 168 91 133 1428693610895 blk 1073747245 6433 len=134217728 repl=3

)1.136

2. BP 1972162810 192.168. 91 133 1428693610895 blk_1073747246_ 6434 len=134217728 repl=3
[192.168.91.142:50010, 192.168.91.136:50010, 192.168.91.141:50010]
3. BP-1972162810-192.168.91.133-1428693610895:blk_1073747247_6435 len=134217728 repl=3
—] [192.168.91.134:50010, 192.168.91.142:50010, 192.168.91.137:50010]

4. BP-1972162810-192.168.91.133-1428693610895:blk_1073747248_6436 len=134217728 repl=3
[192.168.91.135:50010, 192.168.91.133:50010, 192.168.91.137:50010]
5. BP-1972162810-192.168.91.133-1428693610895:blk_1073747249_6437 len=134217728 repl=3
T | [192.168.91.140:50010, 192.168.91.137:50010, 192.168.91.142:50010]
6. BP-1972162810-192.168.91.133-1428693610895:blk_1073747250_6438 len=134217728 repl=3
[192.168.91.142:50010, 192.168.91.139:50010, 192.168.91.141:50010] i
7. BP-1972162810-192.168.91.133-1428693610895:blk_1073747251_6439 len=134217728 repl=3 1
[192.168.91.139:50010, 192.168.91.140:50010, 192.168.91.135:50010]
8. BP-1972162810-192.168.91.133-1428693610895:blk_1073747252_6440 len=59388100 repl=3 [192.168.91.141:50010,
192.168.91.137:50010, 192.168.91.135:50010]

1. hash_sum_1
. hash_sum_2
hash_sum_3
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® oo DataBlockScanner
<
Kaxpgbie 504 yaca npoBoaAnTcAa NpoBepKa 6/10KoB

Total Blocks 21131 blk_6035596358209321442 : status : ok type : none
Verified in last hour . 70 scan time : © not yet verified
Verified in last day . 1767 blk_3065580480714947643 : status : ok type : remote
Verified in last week . 7360 scan time : 1215755306400 2008-07-11 05:48:26,400
Verified in last four weeks : 20057 blk_8729669677359108508 : status.: ok type : local

scan time : 1215755727345 2008-07-11 05:55:27,345
Verified in SCAN_PERIOD : 20057
Not yet verified : 1074
Verified since restart : 35912 Ecnn 6n0K noBpeXxpaeH, To 3Ta MHopmaLuunAa oTnpaBnfAeTca B
Scans since restart 6541 NameNode u panbuie oHa paet komaHay DataNode Ha
Scan errors since restart : 0 nepecosfaHne HoBOW PENAnNKN
Transient scan errors : 0
Current scan rate limit KBps : 1024 MoBpexpaeHHbIN 6n0K He yaanaeTca, Ero mecto Tenepb A
Progress this period i 1e9% 3ape3epBUPOBAHO A HOBbIX 6JIOKOB
Time left in cur period : 53.08%
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—{ ® 00 NameNode
; FS|mage XPaHNT CTPYKTYPY KaTOJIOXKHOIo AepeBa,
T & B Kakon nocnegoBaTenbHOCTU cobupaTb 6n0KN
NameNode _ _
process I -
b\ ="~ = e e E——
u”‘*e;?j‘_j:’/\ 11’ Edits - xxypHan nameHenui !
~Data Node 1 ~Data Node 2 ~Data Node 3
DataNode DataNode DataNode
process l process process 1
Local FS Local FS { Local FS
I DD%DDD 00 I |
(. I [ I . LOO0oO

~ blocks

Data
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Secondary NameNode

~

I

edits.new

~—Primary NameNode

fsimage

fsimage.ckpt

4. 3ameHa y

fsimage

—Secondary NameNode

2. MonyyeHne

/J fsimage.c@

KOHTPONBbHON TOYKK
Ha NepBUYHbINA y3en

1 O6HOoBNeHMe Kaxpabin yac §

baitn edits )=64 Mo |

\
|

|
| Ecnm NameNode croput, To MoXHO
| BoccTaHOBUTDL ¢ainbl O KaKOro—To nepuoaa

— s = e e o
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~( eoo Yro BHYTpM NameNode?
#Tue Mar 10 19:21:36 GMT 2009
namespaceID=134368441
${dfs.name.dir}/ I cTime=0
L current/ stor‘ageTyp?=NAME_NODE
layoutVersion=-18
— VERSION
I_ edits T ———————— i
R |
|— fsimage 1; edits - XypHan nameHeHum

L— fstime |

fsimage - XxpaHUT CTPYKTYpY KaTONOXHOro Aepesa, |
B Kako nocnepoBaTeNbHOCT coO6upaTb 6510KN
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Yro BHYyTpn NameNode?

L TUIS_UUUUUUUUUU T T TCo97 U UUUUUUUUUU T T T Fr o T

| | edits_0D0OD000000111294742-0000000000111294767
|_| edits_000000D0000111294768-0000000000111294775
| | edits_0D0O0000000111294776-0000000000111294801
|_| edits_0000000000111294802-0000000000111294827
| | edits_0DO0D0D000111294828-0000000000111294835
|_| edits_0000000000111294836-0000000000111294861
|_| edits_0DOD000000111294862-0000000000111294888
| | edits_0D00000000111294883-0000000000111294899
|_| edits_inprogress_0000000000111294900

|_| fsimage_00D00000000111288151

|_| fsimage_0000000000111288151.md5

|_| fsimage_0D00D000000111292002

|_| fsimage_0000000000111292002.md5

| | seen_txid

| | VERSION

o o

3KB

1KB

3KB

3KB

1KB

3KB

3KB

2KB
1024 KB
44 457 KB
1KB

44 430 KB
1KB

1KB

1KB

U UL LU 1O oD

09.02.2024 16:41:44
09.02.2024 16:43:44
09.02.2024 16:45:45
09.02.2024 16:47:46
09.02.2024 16:49:46
09.02.2024 16:51:47
09.02.2024 16:53:47
09.02.2024 16:55:48
09.02.2024 16:55:59
09.02.2024 7:48:06

09.02.2024 7:48:06

09.02.2024 13:48:08
09.02.2024 13:48:08
09.02.2024 16:55:48
17.12.2023 7:43:18
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o o Yro BHyTpn Secondary NameNode?

${fs.checkpoint.dir}/

— current/

| }— VERSION

— edits

|
| |— fsimage
|

L— fstime \ _ _

L— previous.checkpoint/

— VERSION

— edits

— fsimage <

L— fstime
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Yro BHyTpu DataNode?

${dfs.data.dir}/
L— current/

— VERSION

F— blk_<id_1>
{ ] — blk_<id_1>.meta
— blk_<id_2>
F— blk_<id_2>.meta
F— blk_<id_64>
— blk_<id_64>.meta
] — subdire/
|- F— subdiri/

L— subdire3/

#Tue Mar 10 21:32:31 GMT 2009

namespaceID=134368441
storageID=DS-547717739-172.16.85.1-50010-1236720751627
cTime=0

storageType=DATA_NODE

layoutVersion=-18

e SRR —

i, ﬁlilk_f(id_l) - cam 6noK ot d)aﬁna
| blk_{id_1).meta - meTagaHHble C KOHTPOAbHbIMU CYMMaMM

I

=
T T —

| B ogHOM KaTanore He 6onee 64 6nokos

|

e
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HDFS Federation

Namespace

> <

Block Storage

HDFS Federation Architecture

DataNode 1 DataNode 2
Common Storage

DataNode n




N\

Mpo6nema menkux ¢pamnos B HOFS

File size )= BlockSize

100 Mb 5 5 Mb

1 Mb 500 500 Mb




.-l-l-l-lml-

Thdfs fsck

Last executed at 2024-01-23 14:28:45 in 4.42s

Connecting to namenode via

FSCK started by
3 14:28:45 MSK 2024
/user/cristoffer.nollan/data.csv

0. BP-362455954-10.114.24.133-

Status: HEALTHY
Number of data-nodes:
Number of racks:
Total dirs:

Total symlinks:

Replicated Blocks:

Total size: 169112385 B
Total files: 1

Total blocks (validated):

Minimally replicated blocks:

Over-replicated blocks:
Under-replicated blocks:
Mis-replicated blocks:
Default replication factor:
Average block replication:
Missing blocks:

Corrupt blocks:

Missing replicas:

/user/cristoffer.nallan/data.csv

http://super_server.ru:12345/

halltape

1630329010090:blk_ 1081818192 8264647 Live repl=2 [DatanodeInfoWithStorage[10.114.24.147:1019,
DS-cebb1823-fee2-4391-a95-d5d9a@a8b96a,DISK], DatanodeInfoWithStorage[10.114.24.128:1019,DS-19467F46-7596-4f68-b86e-a684fe175fbb,DISK]]
1. BP-362455954-10.114.24.133-1630329010090:blk_1081818193_8264648|1en=34894657| Live_repl=2 [DatanodeInfoWithStorage[10.114.24.128:1019,D
S-19467f46-7596-468-b86e-a684fe175Fbb,DISK], DatanodeInfoWithStorage[10.114.24.149:1019,DS-4894309-32c8-4b4ab-996f-ffdef6185bdc,DISK]]

-files -blocks -locations

(auth:KERBEROS_SSL) from /10.114.24.133 for path /user/cristoffer.nollan/data.csv at Tue Jan 2

169112385 bytes, replicated: replication=2, 2 block(s): OK

. ®ann 161 Mb noaenunca Ha aBa 6n0K$

| 128 Mb + 33Mb = 161Mb

(avg. block size 84556192 B)
(100.0 %)

(0.0 %)

(0.0 %)

(0.0 %)

0 +

Komanpa hdfs fsck -files -blocks -locations

O ODODNNODODIDNN

(0.0 %
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Mpo6nema menkux ¢pamnos B HOFS

— Status: HEALTHY

Number of data-nodes: 75
Number of racks:

Total dirs:

Total symlinks:

Replicated Blocks:

Total size: 528543875511
Total files: 27612

Total blocks (validated):
Minimally replicated blocks:
Over-replicated blocks:
Under-replicated blocks:
Mis-replicated blocks:
Default replication factor:
Average block replication:
Missing blocks:

Corrupt blocks:
Missing replicas:

27611 (aveg. block size 18852742 B)
27611 (100.0 %)

A (0.9 %)

) (0.0 %)

A (0.9 %)

.0

i

11 522 045 162 rows

484 Gb

27611 files

COUNT(*) 2m 39s

e S ————— e —

- Ihdfs fsck -blocks -locations
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o o Mpo6nema menknx $pannos 8 HOFS [coalescel

Status: HEALTHY
Number of data-nodes: 75

Number of racks: 1 1 522 045 ]62 rFows
1

Total dirs:

Total symlinks:

Replicated Blocks:
Total size: 550310331017 B

Total files: 4445

Total blocks (validated): 6037 (avg. block size 91156258 B) 6037 f'I
Minimally replicated blocks: 6037 (100.0 %) I es
Over-replicated blocks: 0 (0.0 %) *
Under-replicated blocks: 0 (0.0 %) COUNT( ) 145

Mis-replicated blocks: 0 (0.0 %)
Default replication factor: 2

Average block replication: 2.0

Missing blocks: 0 <>
Corrupt blocks:

Missing replicas:

<C> T i

' Ihdfs fsck -blocks -locations
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Mpo6nema menknx $pannos 8 HOFS [coalescel

df = spark.table(

df.count(ﬂ

Last executed at 2024-02-16 10:10:41 in 2m 39.28s

11522045162

df coalesce = spark.table(

df coalesce.count()

Last executed at 2024-02-16 10:10:55 in 14.39s

11522045162
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