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e SIGMOD 2011
— Athens, Greece, June 12-16, 2011

* Research Papers
— http://www.sigmod2011.org/research_list.shtml

* Industry Papers
— Oracle Database Filesystem, Oracle
— Noba: Continuous Pig/Hadoop Workflows, Yahoo!

— A Batch of PNUTS: Experiences Connecting Cloud Batch and Serving Systems,
Yahoo!

— Efficient Processing of Data Warehousing Queries in a Split Execution Environment,
Hadapt

— Automated Partitioning Design in Parallel Database Systems, Microsoft
— Turbocharging DBMS Buffer Pool Using SSDs, Microsoft
— SQL Server Column Store Indexes, Microsoft

— A Hadoop Based Distributed Loading Approach to Parallel Data Warehouses,
Teradata

— LCL A Social Channel Analysis Platform for Live Customer Intelligence, HP
— Online Reorganization in Read Optimized MMDBS, IBM

— An Analytic Data Engine for Visualization in Tableau, Tableau

— Bistro Data Feed Management System, AT&T
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Facebook Data Infrastructure Team Papers

FATE and DESTINI: a framework for cloud recovery testing, NSDI ‘11 (proceeding)
Apache hadoop goes realtime at Facebook, SIGMOD’ 11
YSmart: Yet Another SQL-to-MapReduce Translator, ICDE, 11

RCFile: A Fast and Space-efficient Data Placement Structure in MapReduce-based
Warehouse Systems, ICDE' 11 (2)

Finding a needle in Haystack: facebook's photo storage, OSDI' 10 (7)

Delay scheduling: a simple technique for achieving locality and fairness in cluster
scheduling, EuroSys 10

Data warehousing and analytics infrastructure at facebook, SIGMOD' 10 (12)
Hive: a warehousing solution over a map-reduce framework, VLDB 09 (85)

Facebook immune system, SNS' 11
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* General Terms
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Introduction

Apache Hadooop
— Top-level OtL}X| T2 M E
— GoogleQ| GFS, MapreducejlAq| L=

Hadoop Ecosystem

— Google2| BigTableOj M FZLZ &2 HBase

— Hadoop 20| =2t7t= DW?QI Hive

— BAA|AHE Q|3 I Y0l MH|A Zookeeper

At Facebook
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Introduction
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— MySQL 7|8t OFF|H X 0| A Hadoop?|tt EHZELE &F7|= AS 27E5H7| ™o & 7t
X £ oflEl70lds £ 240

— L& Use Cases 0@ =2 47| @S, EE HO|H A, o5
off § = 20| Sharded RDBMS 2tA 0| M =tY3t= A 0| Of 2 02
2Tt

* Facebook Messaging

* Facebook Insights
* Facebook Metrics System (ODS)
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LA ESE S5 : Facebook Message
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* [|O|E O|=(Data Migration)
- ME2 HAIE M0 E 5tLtel =2 o2z S8H2 MEZ= o 22
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LA ESE S5 . Facebook Insights
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LA ESE S5 : Facebook Metrics System(ODS)
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Elasticity)

7| M2|2FHigh write throughput)

|E| ME| QLM ZEX QI low-latency ZHsH QoA A|HIE|
ol e C|A3 9y

F Xt 2 E(High Availability and Disaster Recovery)
(Fault Isolation)

7|-="4-A7| Primitives
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— Active-active serving capability across different data centers
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Et= A (Elasticity)
Le|l= M AAHIO| X|Avhe| @S| EQF HX[A|ZE S0| MESHA & F7H7t 7S 6H{OF
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Why Hadoop and Hbase : M{2& X7 A|AH @ FLALSE

1otg--dir Xt =52 (High Availability and Disaster Recovery)
— 2| | ALt 71|9'EIII %2 AHHO| CHSHAM O 2 =2 Uptime2 E ALE X}0f| A|
| S5t= A0 RSO}
E9 |01 A O|E, SHEI0 =7t StEQ0f A=
to| Of|O|E =42 [|O|H MEe| AL 7&
_ Holge = cr% HO|E| MEf 8102 ®ESH A|ZH Qo)
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— MySQL G|O|E{ H|O|A Large Farm= 2 Fdl 2 F2|2| @z Ao = Al 11
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W OIo|HHO|AE=2 LHE 2=(go down) RUO{OF Sf11, T 2{Lt ArEAL| A
H AL CHSHM BF= 8 OfOF otC}.
Hadoop2 AtESt= 22|2| WarehouseO|| A, 7iE ClA3 9| n&E2 H|O|EHLo| &
=02 Fef2 O|X| 0, A|A=EZ2 MEA OH ¥ =R H 2| 5EIC
IXE Q17|-2=™-AA 7| Primitives
— Lockless Al O Z2|AH 0| M= Bt= If AIXE Increment?} compare-and-swap API
= 0¥ F8°3tC}
— 7|8Hunderlying) & A|AEI2 O|H 7|52 BHEA| 7FAOF BHCt
I:é.*-cu’—l A 78 (Range Scan)
- RIS 2|A o2 a8l E &
;gq
P Z=0f| CHSHA] K|t 24AX|72F =




Why Hadoop and Hbase : 7+ At&t0| OFL|X| Bt = 2 oF FEOI

tt OIO|E e SN HES
Qa, CtE A|AEl 25
0 =8, MySQL MHS2
otLte| HiOfH AE 2o 4
25 BYAZ = QUL
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* Active-active serving capability across different data centers
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Cto 7b8ot=s A0| ApAAECLE (O] GH 22 AFEXL XG0 7|EHot=)
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1724 (High Availability)

HDFSO| A A|= StLte| OrAE{(NameNode)ES 7fXILC}.
OFAEZF D& S I
x| 4Lt

& I X| & (SPOF) O|LC}.
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Hot StandBy — AvatarNode
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= HRll= 222H 2= =59 TI7<IE & g7

E-EE2RH HUYR E8 Eli HEIOP— 20|t
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Hot StandBy — AvatarNode

StLto| HDFS E2{AEH = Active OtHEEH L E2f Standby OfH{EI - E 27| 9| OfH}IE}

C}.

Active-passive-hot-standby A= O|ELC}.

StLto| OfHIEIE= B8 WY = E=2| wrapperO|LC.

HO|AEQ| B = HDFS Se|AHE2 EUWAMM =19| oLl 7|t M YA[AE of0|X|Q
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Enhancements to HDFS transaction logging
=S| AL} sync/flushedE T EMM 2 70| A&

transparent) o= =

[[HI:IH:} of 1 9
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Transparent Failover : DAFS

22|= DistributedAvatarFileSystem(DAFS

Zol== O E0| CHS{A HDFSZ7F &t

U&= A S(layered) It LA AHO|CE.
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A 2t™ 35| EH(transparent)SLt.

NEXF.




- "7|01| F2|= HAIX| OHEEI?ﬂOI* = ¢l 0{y 7il2] Hadoop 2 {AHES= 2t
A E 40IEF'— =o| HaULH.

- $2l= o &0 CHE S HAHE2Q| CHE X|EHAMe] 2R AZEQ|0 HEZS
deployg = U= S=0| EQ5ICf

- O|AZ2 2|7} CrE H TS| Hadoop 2 EQ0{7F H¥ S Ql Hadoop AH| =1t
Hadoop Z2t0|AHE 7} interoperate & &= Y= 3k A|7|= 40| @7 =ICH

- 22 Z2{AF ool M CHYEE M H2lk 22 o ATEY oIS At

- 2l MH 20N 2t S AZEQO0o] HTE S AtsH 22 TESHY| 25 A
Hadoop RPC AZ EQ|0|E SHAMA|ZILCE.

NEXF




Block Availability : Placement Policy
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RPC Timeout
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Recover File Lease
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o2 97| A|=S}7| O recoverLeaseZ £ B M& Btz I EE 7|CE2ICT




O = 2[AH0]430] = F-dut 92| 0|72 HDFSO| HIO|HE NMFot7|E A W7t XU
C}.

J2{Lt HDFS THU0| J7] & M7|9| latencys DiAIQ] 22 TpUO| 97| i M7
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Realtime Hadoop : New Features

HDFS sync
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ACID Compliance
— Atomicity
— Consistency

Availability Improvements
— HBase Master Rewrite
— Online Upgrades
— Distributed Log Splitting

Performance Improvements
— Compaction
— Read Optimizations
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Production HBase

* ACID Compliance
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Production Hbase

Consistency
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Production HBase : Availability Improvements

* Online Upgrades
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Production HBase : Availability Improvements

* Distributed Log Splitting
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