About me

* Hadoop Tech Leader in Baidu

e HADOOP NUMBERs in Baidu
— Nodes: 1.5w
— Input data/per day: > 10PB
— Clusters: 10
— Big Cluster: 3000 Nodes
— The most busy Hadoop Clusters in the world



Agenda

e Community - Hadoop 2.0
— HDFS 2.0
— MapReduce 2.0

e Baidu - Hadoop 2.0
— Baidu - HDFS 2.0, HDFS 3.0
— Baidu - MapReduce 2.0

e TODO
— CloudTransfer
— MR-Ontime(App Stability)
— Big, Big, Big Cluster?



Community-HDFS2.0-Scalability

e Scalability
— L PR
— %K

Cluster Summary N

156146781 files and directories, 120438664 blocks = 276585445 total.
Heap Memory used 89.51 GB is 69% of Commited Heap Memory 127.95 GB. Max Heap Memory is 127.95 GB.
Non Heap Memory used 29.99 MB is 66% of Commited Non Heap Memory 45.42 MB. Max Non Heap Memory is 132 MB.

e HDFS Federation
— 4 months
— HDFS-1052
— hadoop-0.23 (coming soon, 2011-11)
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Community-HDFS2.0-Availability

e Availability
— NameNode . i
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e Avatar NameNode
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e MapR —HDFS
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Community-MR2.0

e Next MapReduce (MapReduce 2.0)
— Scalability

e Cluster resouce management
e Application lifecycle management
— Utilization
* Ccpu, memory, io, network
e remove fixed partition of map and reduce slots

— Support for programming paradigms other than MR
e MPI
e Multi-version Hadoop
e Spark

« 100\ H, hadoop-0.23



MapReduce Status ———#

Job Submission ------ >
Mode Status @ ——— >
Resource Request ---------- -




Baidu-HDFS2-Scalability
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Baidu-hdfs2-architecture

Juserl/1.txt -> inode120
Juser2/2.txt -> inode231
Juser2/dirl/3.txt->inode450

/ Namespace \

FileMgmService FileMgmService FileMgmService
inode120-> inode231 -> XXXXXX inodexxx -> XXXXXX

user,group, rwxr-x---, size, repl
blkX, blkY, blkz

inode450->
user,group, rwxr-x---, size, repl
blkX, blkY, blkz
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* HDFS2

— WAF: 1044301, 10145k

e Namespace: 66GB Y/ Zid + 1GBH sk
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Baidu-hdfs3-architecture (?, 275 2-Z)

1) Filen] Llrename, {H & ANfEAE H ¢ [H]
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2) Dirn] lmv

3) CAHHRE TRl LASEH# $110012, 51200
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/ Namespace

DirMgmService DirMgmService
+ #1 + #2
- 1.txt - xxx - 1.txt - xxx
- 2.txt - xxx - 2.txt - xxx
+ #4
- 3.txt - xxx

- 4.txt - xxx
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/dirl/ -> #1

/dirl/dir11/ -> #2

/dirl/dir12/-> #3
dirl/dir12/dir121 -> #4

DirMgmService
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+ #3
- 1.txt - xxx
- 2.txt - xxx




Baidu-HDFS2-Availability
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Baidu-HDFS2-i% FH [k 45
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Baidu-MR2.0

ShuffleJit 7. *

MapAReduce Task[q]yA 1 &
TR RE
— F:Bgslots, HZcpu. memifi

— TR P B cgroup. Linux container
Scalability - Distributed JobTracker *
— AppTracker + JobTracker

Availability — JobTracker Failover
— job recover
— task recover




Shuffle #1722

Reduceifl &

A AR

AR AEA AL E

Heartbeat
B [rkhuffle f£45, JLIRIEH K55 /8

Event Fetcher

ShuffleFE & FCIHR

T4 S Merge

getShuffleResults




Hadoop job_201108291638_0002 on jx-hadoop-I

User: root

Job Name: streamjob34428 jar

Job Priority: NORMAL

Job Map Capacity: 100

Job Map Over Capacity Allowed: true

Job Reduce Capacity: 100

Job Reduce Over Capacity Allowed: true

Job Queue: defaultqueue

Job Groups: default

Job File: hdfs://jx-hadoop-rmasterjx:34002/system/mapred/job 201108291638 0002/job.xml
Job Setup: Successful

Status: Running

Started at: Mon Aug 29 16:49:15 CST 2011

Running for: 1mins, 30sec

Job Cleanup: Pending

Job Error: No error

Shuffle and Reduce Cache Info: Shuffle and Reduce-Cache Info

KR e 22T

AT uml.org.cn

: : : : Failed/Killed
Kind |% Complete | Num Tasks | Pending | Running | Complete | Killed
/i\ Task Attempts
map 63.28% 420 122 ( 70 ) 228 0 0/0
N j’/
0.00%
reduce o 200 200 0 0 0/0
Counter Map Reduce Total
HDFS bytes read 34,356,154,491 0 | 34,356,154,491
File Systems Local bytes read 7,852,015,752 0| 7,852,015,752
Local bytes written 15,722,691,206 0 |15,722,691,206
Rack-local map tasks 0 0 82
Job Counters Launched map tasks 0 0 298




Hadoop job_201108291638_0001 on jx-hadoop-rm A

AT uml.org.cn

User: root

Job Name: streamjob26250 jar

Job Priority: NORMAL

Job Map Capacity: 100

Job Map Over Capacity Allowed: true

Job Reduce Capacity: 100

Job Reduce Over Capacity Allowed: true

Job Queue: defaultqueue

Job Groups: default

Job File: hdfs://jx-hadoop-rmasterjx:34002/system/mapred/job 201108291638 0001/job.xm|
Job Setup: Successful

Status: Running

Started at: Mon Aug 29 16:42:46 CST 2011

Running for: 3mins, 38sec

Job Cleanup: Pending

Job Error: No error

Shuffle and Reduce Cache Info: Shuffle and Reduce-Cache Info

3 : ; = Failed/Killed
0,
Kind |% Complete | Num Tasks | Pending | Running | Complete | Killed Sk At
100.00%
map 420 0 420 0 0/0
————| A\
reduce 44.25% 200 87 ( 70 ) 43 0 0/0
Counter ‘ Reduce Total
HDFS bytes read 60,026,968,560 0 [60,026,968,560
HDFS bytes written 0 |7,4959,480,000 | 7,499,480,000
File Systems
Local bytes read 13,429,715177 |1,712,680,519 |15,142,395,696
Local bytes written 27,233,186,398 027,233,186,398
Launched reduce tasks 0 0 113
Rack-local map tasks 0 0 124
Job Counters
Launched map tasks 0 0 420




Shuffle Service Admininstration
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Ram Manager

shuffleBufferMegabytes | maxSingleShuffleLimit | startMergePercent(%) | PercentUsed(%) | waitForMemoryThreads | numStarted | numcClosed | maxinMemOutputs

1024 33554432 80.0 0.0 0 0 0 20000

Shuffle Result

ShuffleIlD JobPriority | ResultStatus | ResultFileNum | ResultFileList

: &file:/home/diskd/dcmmapred/shuffleService/job_201108291638 0001/195/output/map_283.0ut&
) i £ 2y 5

0L A 108734638 QU01-495) NORMEAL | | DONE 2 JshuffleService/job_201108291638_0001/195/output/map_46.out

: &file:/home/diské/dcmmapred/shuffleService/job_201108291638 0001/198/output/map_351.0ut&
2] % ris s fhi

e ERa D I ORI [DOKE 2 JshuffleService/job_201108291638 0001/198/output/map_2.out

; &file;/home/disk7/dcmmapred/shuffleService/job_201108291638_0001/197/output/map_176.outé
a - & 2 e

Job 2BTI0H59658 0001157 | NORMAL | DORE 2 JshuffleService/job 201108291638 0001/197/output/map 46.0ut

; &file;/home/disk8/dcmmapred/shuffleService/job_201108291638_0001/199/output/map_352.0uts
) T % ik fit

B ATHEERGT O 00 Do | BURE : JshuffleService/job_201108291638_0001/199/output/map_46.out

ShuffleWorks

shuffleWork | totalMaps | remainingMaps | usedMem | inMemorySegments | onDiskSegments | totalFailures | pendingHosts | fetchFailedMaps | penalties

ShuffleCopiers

Copier-Id | Running ShuffleWork

| null

2 null

3 null

4 null

5 null
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e Scalability - Distributed JobTracker
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Storage Layer

/ Namespace \

FileMgmService
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TODO- CloudTransfer
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Master
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TODO-MR-Ontime

throughput computing-realtime
— Hﬁ’?ﬁ'@ﬁﬁ'ﬁﬂk”ﬁ EH‘) computing-ontime
— 183K A A (B A 2R)

. computing-throughput
realtime
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TODO-Big,Big,Big Cluster?

Datacenter
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