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dannoBas cucrema



OTUS

dannoBas cuctéma — NopsaaoK, onpenenstoLnii cnocod opraHnsaumm,
XpaHEeHNs U UMEHOBAaHUS AaHHbIX HA HOCUTeNAX MHPopMaLnn B
KOMMbOTEPAX, a TakXXe B APYroM 3N1EKTPOHHOM 060pyaAoBaHUN: LUPPOBbIX
doToannaparax, MOOUNbHbIX Tene@oHax U T. M

OcHoBHble DYyHKLMN Nto60n hannoBOn CUCTEMbI HaLeNeHbl Ha pPeLLeHne
cnepyrouwmx sapav:

® NMeHOBaHue (pannos;

e porpaMMHbIN NHTepdenc paboTbl ¢ hannamMm onas NPUIOXKEHUN;

e OTOOpaXeHus normyeckom moaenun hannoBom CUCTEMbI Ha PU3NYECKYHO
OpraHusaumio XxpaHunuuia AaHHblX;

e OpraHusaumsa ycToM4YnBoCTU pannoBOM CUCTEMbI K COOSIM NUTAHMS,
OLKMOKaM annapaTHbIX U MPOrpaMMHbIX CPeACTB;

e cojep)aHue napameTpoB ¢aina, Heo6XxoaMMbIX AN MPaBUIbHOIO €ro
B3aMMOAENCTBUSA C APYrMMM 06bEKTAMU CUCTEMbI (S4PO, MPUNOXEHNS U

np.).
lpumepsbl: FAT16, FAT32, NTFS, exFAT, ext4 etc.


https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D1%84%D0%BE%D1%82%D0%BE%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82

B MHOrononb3oBaTesIbCKUX
cuctemMax rnosiBAseTcs ewe ogHa
3ajava: 3awmTa pannoB 0aHOro
nonb3oBaTens oT
HeCaHKLMOHUPOBAHHOIO AocTyna
APYroro nonb3oBaTens, a Takxe
obecrneyeHne COBMECTHOM
paboTbl ¢ pannamMm, K NnpuMepy,
Npu OTKPbITUK (ainna O gHUM N3
nonb3oBaTenen, Ans Apyrux atot
e pann BpeMeHHO byaeT
AOCTYMNEH B pPeXXUME «TOJSIbKO
YTeHue».

OTUS




OTUS

- (GawnnoBasi cucTema,
No OONbLLUOMY CYETY,
COCTOUT N3 Tabnuupbl
hannoBbIX
LECKPUMTOPOB U
061acTn AaHHbIX.

@
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PacnpepeneHHas
¢annoBasi cuctema




OTUS

PacnpepgenénHasn ¢aitnoBasa cuctema - 910 Toxe (aiioBas cuctemMa, Kotopas
noAaep>XnBaeTca oHUM U 6osee KoMnbloTepaMu. Tak)Ke N3BecTHa Kak

ceTeBas annoBasi cuctema.

B npuHLUMNE TO e caMoe YTo U
o6blyHada pannosana cucTema,
TOJIbKO AaHHble packugaHbl No
KaKOMY-TO KOJIMYeCcTBY
KOMMbOTEPOB. 1 06BbeANHEHDI
OAHUM CepBUCOM, KOTOPbIN
OTBeYaeT 3a pasbIMeHOBaHME
NyTU K Heob6xoaMMomy Ganny.

[pumepsl: HDFS, NFS, DFS, GFS, Ceph etc.
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HDFS

ApXuTekTypa



ApxuTtekTypa (npocTo) OTUS

Master / NameNode

RN

Slave / Slave / Slave /
DataNode DataNode DataNode



NameNode (npocTo) OTUS

e BbinonHsaeT onepauun no o6¢cnyXMBaHMIo
namespace - OTKpbITUE, 3aKPbITUE,
rnepeMMeHoBaHue ¢pansioB U ANPEKTOPUN

e HasHayvaet npaBa gocTyna Ha ¢annbl U
ANPEKTOPUMN

e OnpepensaeTr MmannuHr 610KOB AaHHbIX Ha
DataNodes



DataNode (npocTo) OTUS

e OTBeYaeT 3a YTeHME KN 3anncb 3aNPoOCOB OT
KJINEHTOB

e CospaeT, yaansaeT n pennmuupyet 6/10KuU
naHHbIX noa koMmaHaon NameNode



ApxuTtekTypa (npocTo) OTUS

Master / NameNode

RN

Slave / Slave / Slave /
DataNode DataNode DataNode



... A B YyeM nogBox?




ApxuTeKkTypa (cro)xHee) OTUS

HDFS Architecture
Metadata (Name, replicas, ...):
Metadafga,,Ops’"'{ Namenode /home/foo/data, 3, ...
Block ops
Read Datanodes Datanodes
| Replicalion s
Blocks
- J
N %
Rack 1 Rack 2

source: https://hadoop.apache.org/
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HDFS

YTeHue




OTUS

Y1eHne HDFS

/—Knuemcxan JVM y ameNod

e 2. MNonyyeune NaHHbx
KnnenT HDFS b1 | OTHPBITHE e g:l:T:::md © MECTONONONEH MM
Bnokos
3. Hrenwe
6. 3axpuiTue > Immlsm
- W,

4. T EHN O — 5. Yrenwne
ataN&e ataNod tahle
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HDFS

3anucb




3anmcb HDFS

2. Coanasve

K—Knueurcxaﬂ JVM ~
Knueut HDFS 1. CoanaHne m——p glls:;lbuled
J. 3anuchb:
—
6. akphimue m
W,

taNode

7. 3apeplueHne

OTUS
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HDFS

XpaHeHue



XpaHeHue OTUS

[ Data HDFS
blocks

24



NameNode: CTpykTypa xpaHeHus OTUS

S{dfs.namenode.name.dir}/
- VERSION (nHdopmaums o Bepcun HDFS)
- edits (>kypHan n3amMeHeHun)
- fsimage (KOHTponbHasa ToOYKa MeTagaHHbIX)
- fstime (Bpems co3gaHnss KOHTPOJIbHOM TOYKM)



DataNode: CTpykTypa xpaHeHus

S{dfs.datanode.data.dir}/

(xpaHsiTCS1 6710KN)

Datanodes

OTUS




DataNode: CTpykTypa xpaHeHus OTUS

e DataNode Hunyero He 3HaeT o HDFS dannax.
OHa XpaHUT KaXabl 610K AlaHHbIX B pa3HbIX
(hannax B nokasibHOW pannosomn cucteme. HE
XpaHWUT Bce B O4HOM Nanke. Ha ocHoBe
onpeaeneHHbIX 9BPUCTUK onpeaenseT
HeobxoanMoe Konn4yecTso pannoB Ans
onTUMU3aLuUn NPon3BOANTENIBHOCTU NOUCKA
no ¢pannoBon CUCTEME.



CeepneHusa o 6nokax ¢pamna OTUS

hdfs fsck /user/hive/warehouse/foo_bar/000000_0 -files -blocks -locations

[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
at Mon May 18 14:00:22 MSK 2015

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

0. BP-1972162810-192.168.91.133-1428693610895:blk_1073747244_6432 len=134217728 repl=3
[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
[192.168.91.136:50010, 192.168.91.139:50010, 192.168.91.141:50010]
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
[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]
7. BP-1972162810-192.168.91.133-1428693610895:blk_1073747251_6439 len=134217728 repl=3
[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]



CeepneHusa o 6nokax ¢pamna OTUS

hdfs fsck /user/hive/warehouse/foo_bar/000000_0 -files -blocks -locations

Status: HEALTHY

Total size: 1133129924 B

Total dirs: 0

Total files: 1

Total symlinks: 0

Total blocks (validated): 9 (avg. block size 125903324 B)
Minimally replicated blocks: 9 (100.0 %)
Over-replicated blocks: 0 (0.0 %)
Under-replicated blocks: 0 (0.0 %)
Mis-replicated blocks: 0 (0.0 %)
Default replication factor: 3

Average block replication: 3.0

Corrupt blocks: 0
Missing replicas: 0 (0.0 %)
Number of data-nodes: 10
Number of racks: 1

FSCK ended at Mon May 18 14:00:22 MSK 2015 in 1 milliseconds
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HDFS

Pennukauusa




Pennukauus OTUS

e NameNode nepuoanyecku onpalumBaeT
(cobupaet HeartBeat) n blockreport ¢
kKaxxgon DataNode. Blockreport cogepxuT
CNMCcoK Bcex 610KoB co Bcex DataNode.

e DataNode pacckasbiBaeT 0 CBOEM
COCTOSHUU N BoKaXx.



Pennukauus OTUS

Namenode (Filename, numReplicas, block-ids, ...)
/users/sameerp/data/part-0, r:2, {13}, ...
/users/sameerp/data/part-1, r:3,{2.4.5}, ...

dfs.replication 3 Default block replication. The actual number of replications can be
specified when the file is created. The default is used if replication is
not specified in create time.

dfs.replication.max 512 Maximal block replication.
dfs.namenode.replication.min 1 Minimal block replication.
dfs.blocksize 134217728 The default block size for new files, in bytes. You can use the

following suffix (case insensitive): k(kilo), m(mega), g(giga), t(tera),
p(peta), e(exa) to specify the size (such as 128k, 512m, 1g, etc.), Or
provide complete size in bytes (such as 134217728 for 128 MB).
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HDFS

Checkpoints




Checkpoints

e Llenb-ybeantbesa, uto HDFS HaxoauTes B
KOHCUCTEHTHOM COCTOSAHUU



Checkpoints OTUS

e EditLog. NameNode ucnonbayeTt transaction log,
Ha3bliBaeMbin EditLog. B Hero 3anucbiBaroTCs BCe
N3MEHEHNA MeTafaHHbIX CUCTEMbI (Harpumep: co3gaHne
HOBOIo (harinia, U3BMeHeHne (hakTopa pernankaumm asina etc)

e Fslmage. XpaHUT MannuHr 610koB ¢ainioB 1 CBONCTBA
dannos..




Checkpoints OTUS

e EditLog. NameNode ucnonbayeTt transaction log,
Ha3bliBaeMbin EditLog. B Hero 3anucbiBaroTCs BCe
N3MEHEHNA MeTafaHHbIX CUCTEMbI (Harpumep: co3gaHne
HOBOIo (harinia, U3BMeHeHne (hakTopa pernankaumm asina etc)

e Fslmage. XpaHUT MannuHr 610koB ¢ainioB 1 CBONCTBA
dannos..




Checkpoints OTUS

e NameNode nogHMMaeT ¢ gucka paHee
coxpaHeHHbIn Fslmage un EditLog,
npumMmeHsieT Bce 3anncu ns EditLog B namaTtn
Ha Fslmage c gucka.

e J[lanee yganseTt BbINOJIHAET OYNCTKY
(truncate) EditLog.



Checkpoints OTUS

# Bpema Mexgy checkpoints B cek.
dfs.namenode.checkpoint.period

# KosmyecTBO TpaH3akumn mexpgy checkpoints
dfs.namenode.checkpoint.txns

(ecnu HacTpoeHbl 06a - cpabaTblBaeT NepPBbI JOCTUTHYTbIN)

38
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HDFS
Pa6ota ¢ HDFS B CLI




Pa6oTa ¢ HDFS (CLI) OTUS

# NPpoCMOTPETb KOPHEBYK AUPEKTOopui: JsiokasbHO u Ha HDFS
1s /

hadoop fs -1s /

# oUeHUTb pa3Mep AMPEKTOPUU
du -sh mydata
hadoop fs -du -s -h mydata

# BbHIBECTM Ha 39KpaH coAepxumoe BCexX ¢ansioB B AMPEKTOPUU
cat mydata/*
hadoop fs -cat mydata/*

https.//hadoop.apache.org/docs/current/hadoop-project-dist/hadoop-common/FileSystemShell.html/

40



Pa6ota c HDFS (CLI) OTUS

T T

appendToFile hdfs dfs -appendToFile localfile /user/hadoop/hadoopfile
cat hdfs dfs -cat hdfs://nn1.example.com/file1

copyFromLocal hdfs dfs -copyFromLocal localfile /user/hadoop/data/
copyTolLocal hdfs dfs -copyToLocal localfile /tmp/data/ localfile

cp hdfs dfs -cp [-f] [-p | -p[topax]] URI [URI ...] <dest>
du hdfs dfs -du -s /tmp/test.data

expunge hdfs dfs -expunge

get hdfs dfs -get /user/hadoop/file localfile

getmerge hdfs dfs -getmerge <src> <localdst> [addnl]

Is hdfs dfs -ls /user/hadoop/file1

mkdir hdfs dfs -mkdir /user/hadoop/dir1 /user/hadoop/dir2
myv hdfs dfs -mv /user/hadoop/file1 /user/hadoop/file2

https://hadoop.apache.org/docs/current/hadoop-project-dist/hadoop-common/FileSystemShell.html



Pa6oTa ¢ HDFS (CLI) OTUS

Kouanga  pwwep

put hdfs dfs -put localfile /user/hadoop/hadoopfile
rm hdfs dfs -rm [-f] [-r|-R] [-skipTrash] URI [URI ...]
tail hdfs dfs -tail pathname

setrep hdfs dfs -setrep [-R] [-W] <numReplicas> <path>

https://hadoop.apache.org/docs/current/hadoop-project-dist/hadoop-common/FileSystemShell.html



[lpaBa pocTtyna OTUS

fouanga  Mpwep

chmod hdfs dfs chmod [-R] mode file

chgrp hdfs dfs chgrp [-R] group file ...
chown hdfs dfs chown [-R] [owner][:[group]] file ...






WEB API OTUS

fowanga |

CREATE Co3zaHue M 3anMcb AaHHbIX B hann
APPEND JonucbiBaeHne danna

CONCAT O6beamHeHue dannos

OPEN OTKpbITUE U YTEHME anna

MKDIRS Co3paHuMe Katanora

RENAME NMepenmeHoBaHWe anna/Karanora
DELETE Yaanenue cdamna/kKaranora

GETFILESTATUS MonyyeHune nHdopmauum o damne/Katanore
LISTSTATUS MpocmoTp MHpOpMauum o Katanore



WEB API (npnmep) OTUS

[root@hdp-15 ~]# curl -i "http://192.168.91.139:14000/webhdfs/v1/user/hive?
op=LISTSTATUS&user.name=hdfs"

{"FileStatuses™:

{"FileStatus":

[
"pathSuffix":"user.csv",
“type":"FILE",
“length":22628,
"owner":"hive",
"group”:"hive”,
“permission”:"644",
"accessTime":1429262046873,
"modificationTime":1429262048992,
"blockSize":134217728,
“replication”:3
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HDFS

Secondary NameNode



Secondary Name Node

Primary NameNode N - Secondary NameNode

| [ 2. MonyyueHne
edits fsimage
fsimage

edits.new

edits

|__— fsimage.ckpt

4. Nepenava
KOHTRONBHON TOYKN
HA NEPBXYHLIA y3en

[~

fsimage.ckpt

4. 3ameHa

edits fsimage \
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HDFS

TOYKM OTKa3a



Tunbl cboeB OTUS

e NameNode failure
e DataNode failure
e Network partitions
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