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o [Ff[a]): HRMVZ T [FFIREAE]
e 2005-2008: Senior Software Engineer, Yahoo Web Search [Hadoop]

e 2008-2014: Senior Engineering Manager, Facebook
e 2008-2010: Staff Software Engineer, Data Infrastructure [Hive]
e 2010-2012: Engineering Manager, Data Freeway [Scribe]
e 2012-2014: Senior Eng Manager, Database Engineering [MySQL, RocksDB]

e 2014-2015: Engineering Manager, Dropbox [MySQL, Hive, Presto, Scribe,
RocksDB]

e 2015-Now: Senior Engineering Manager, Data Infra, Uber [a lot more]

InfoQ



International Software Development Conference

KT HC (2)

¢2008-2012: Apache Hive PMC Member
e Hive |46 4] B\ ik 7

©2009-Now: Apache Hadoop PMC Member
e HDFS, Map-ReducelJCommitter

02013-2014: 37 73R 1) 4] BAH & FH- I RocksDB
eNow: KyFHIEITH FIALIX . AR S
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o JHIRBAM )5 2
o JHIRHAFHI TTRR#
o FHIREAFHIEME
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IR HIAEH]

o XN

o 15mImpact, Influence

o fEdtHNVAE, AWl EZMNEIIEA

o Xf/nw]:
o i NALFL BT [l 4l % (ROI)
o FHIE K4

o Xt

o R, WOERKFT
o IGREALHESSIK
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T HY 5T

o B CRE
o A AL
e NoSQL

o Dropbox 1 R E o
o EHRK
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HadoopHJ L A=

e 20064, Yahoo NAT 4% H K Hadoop?
o 5Googlell4# 2 7| ZE K bk
o THGHHYILA LM ST T BT

e Yahoo Aft4 FH IR 5 K H K Hadoop?

e Doug Cutting
o TTAVES IR HEMS L A T ARk AT Il 35—
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Hadoop '] 56 K Bk ¢

o I JRERIIE
e Map-ReduceBjfig5m K1H 2 A% & fi A

e Cascading, Pig+& Nengineerflscientist 5 11 1]

o ERE: NBiglobiifift, ZHE | Small JobHjoverhead
e Schedulel|[d], VM3 B 8], 170 /2F>— X Flheartbeat
o TP MR AT MR
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Facebook ') £ 4b 2 75 >k

e 2007-2008%F IR

o JRIAE = uE Bt
e Oracle RAC

o RIS G PR A7 2R
o K MW L) HiFacebook 20084F £ 4% = 1) 1000x
o i X} % /& engineer, scientist, flanalyst (both technical and non-technical)

o T FHEWE G B Joik T 2 NIt g K K scale

e TeraData, Netezza (IBM), Aster Data (TeraData), GreenPlum (EMC)
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Hive it A=

o NfT 4 Facebook & Hive?
e CTO Adam D’AngeloF i B #.data-based decision
o RANGELE R G HscalabilityPR 1 7k 25 1) & &

o it 43T Hadoop T K Hive?
o UKIEE ANWBE RS L, EHESMUL [ scalability 1] [n] @
e Hadoop M)A X JEH 58 K

o Hives KK AHTFEMRH 2
e SQL on Hadoop
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Hive 5 Pig 2 &+

e Pig Team:

o WATHE A RIEMSAL. AT N A APt FfsaL?

e Hive Team:

o TRNTAARISPERER S, FATFHEA L.

e “Does it really matter to reinvent the wheel?”

e No! Aslong as your project wins.

e “The best way to work in open-source is to compete to death.” — a senior
leader in the Hadoop ecosystem

InfoQ



International Software Development Conference

Hive /% fit LA A ) B2 B 4 7

o KAT
o £ Hadoopl ¥ 11 H KAT
o JHZ NApacheliZi Il H
o JHE
o F KW IIE Y (Hadoop Summit, Hadoop World, Hadoop in China)

e Papers — R1F 2R AN 5T 5% B SZHF (Berkeley, Yale, OSU, R} T 5 fir &
o Meetup, 5 KNaaHIEAE (AWS, Netflix, Taobao, etc)

o HIZHIH
o [N & DerbyZii
o HEIEZIZR/NIRAR SCHF
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HDFS Mgp-ﬁgdacg Hive CLI / Beeline Web Ul
Tachyon 7Tez
Browse / Query / Management

Hive QL Hive Metastore Server
Parser/Planner Thrift
Optimizer/Execution I

FileFormat Hive Metastore

7Serbe

RC/ORC/Parqu Derby / MySQL

et InfoQ
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Hadoop@ﬁ‘% FE P& it

Ny

pall

Business intelligence Web Ul / CLI / Queries Analytics for users
[Tableau, Microstrategy] [Hive/Spark/Zeppelin] [HighCharts, D3]

o @

Data Mart <:I w w

[Vertica, MemSQL] Hadoop Data Lake Database

Workflow Management
[Oozie, AirFlow, Pinball] Log / Streaming Data Web/Mobile Servers .. InfoQ
Kafka, Flume
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B AUHE RS AN

DHEEAT] | Bkt Ps FEmatrr e TG
NI E &S A/B Test* |- 5 et 24
I i B LAFEAHT A BlLag ]
Tableau, [Kylin, Presto] [MLLib, H20, Weka]
Microstrategy
A T Data Mart saLsr i & T ALE T
Vertica, [MemSQL] | [AirPal, Zeppelin, HUE] | [Giraph, Hadoop-GIS]
TAEHR [Airflow, Chronos, Pinball, Oozie]
BARaR Mk FEs . LR PEE X, WRevenue, MAU, CTR
ToHHE FE /R /PR [FRENAS R R /5T NZE, 171 T [Hive Metastore]
s T [Hive, Spark, Impala, Pig, Cascading, Tez] + [HDFS + YARN/Mesos]
EE =N [Gubblin/Camus, Sqoop, etc]

G/

Log [Kafka/Flume, ActiveMQ]

Database [MySQL, NoSQL etc]

InfoQ
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Hive {7 FH A HH 3L Y — K [ el

o B HEIE AN
o AU ALHE

o Y IHIIEIR KK
o X H A

e Map-ReduceME4E 520 | 14 B
o HTIFIHELE. Spark RDD, Apache Tez
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Presto — Facebook X Hive '] H Fk &y

o Hive JTiZ{ & A8 B 2C A ) 1)1 & E oK
o 4f%Eimprove Hive, L& AE—IH?

e Peregrine (Prestoij &)
o — /M NI H Sk nl A7

e Presto
o JtTGoogle Dremel 1) 15 11
e Facebook[FJ K 1> ¥
o HHI V2N H T Dropbox, Airbnb%5 /A F]
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Facebook H' yiL & 45 Ab 3 75 >k

o JCHEN I H miE K

e Site Integrity — Anti-Spam 5jSafety

e Analytics — Ads 5 Developer Platform

o [ M fIScale JoiA IR EA s = A A ) T

o KRB g
o FPIMINRIRES A R L HAE

e Data Freeway[lJ it
o 20124F A R E+GB/FP B LEIR (L0MD i n!]) I Im B4 AL Fn A AL 3 R 41
o (XM= KZI&Kafka 20155 7E LinkedIn 1 HRAR i) 45 )
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Data FreewayyiAb 3 2844 & (1)
o ﬁ?ScrlbeH’]Push %

@ / i/ 1/|5
e 71 1
i AR SS @

1=
9@9 % < tai
Scribe .
Routers Scribe/NFS

Ja B IR 4%
% Copier/Loader
éﬁti‘%ﬁ
Scrlbe
Client
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Data Freewayyi Ak 3 2844 & (2)

e 3t T-Scribe El’]Push'iPtaiI HIPull

"@

HRSA

5’%5’

éﬁti‘%ﬁ

Calligraphus On HDFS
\ BB TKafka]
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e
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Data Freeway ] & Ji&

e {FFacebook: J%Lh
o BUF K4 E Hu K 3 %5 Facebook I B KB4 i &=
o AR Z 1 N 5t

o TEMVFE: RIK
o T %A Open-source, {EMVILKA ARSI 7
o JLFEZJ5, Storm, Kafka, Samza®d KRG it th, S 7 Fi
o J5iKafka 4B\ Bt &5 LinkedIn i 37 T startup: Confluent.io



International Software Development Conference

B AL EE |~ — 20 1k ik

o HERANEIECERMIES

o MUl AEABE NN BRI ) — B 40 ?

o HUHE TR AN EE W e AN B[R] — B SRR R AL PR H 95 2
o IR EURIHIE AL 2R

o UNMAIRIIE 2 AT I O 17
o IR HEHE H LS, Gndar Lk ) 108 35 EE A A 2 N 7
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HBase-5 Cassandra

e Cassandra — 3&FAmazon Dynamo

e FacebookJT %, F T Facebook InboxH] /5 it 71 o

e HBase — 7 T-Google BigTable

o fHIX#EZ), 2010 Facebooki & H] T-Facebook Message (Inbox I —4/ = i) i)
JG A . [FIET, FacebookfitF: T Cassandraff) 4k 42 TT % .

e {4 Facebooki £ T HBase?
o GoogleW iTMZEK], MNiZAH
e HBaselJt X & f 1Rt
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HBase 1] LA/ MySQLAL; ?

e MySQLH§5 5
o XA i HICluster Management: sharding, replication 7 & T3/ lil &
e InnoDBB-TreeZ5if4: Optimized for read, not write
o MySQLAHRZI/Ewrite 10 .

e HBase L
o Ji/EMCluster Management > fF
o LSM] 454 Optimized for write
o ILHIKHRAL, (HAZT LLHcaching layersKfg ot

o HE...
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Hbase % He HLfAMysQL

e Facebook A\ | 4/ LTAEIM24ER] 8], i B HBaseBfEMysQL, 4551
H HUH

o JRIAl:
e HBasel il Z0FE L A AL MySQL. 75 2 K& Htuning.
o SSDIJ S AEAFION TN, JHIEEFZE] | CPU,
o MySQLYE [ HAA 1 KR E eIt
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MySQLH) B¢ K2 F+: Compression

e SSDZEMySQL RHIHLZ
o JERIORIRIN, PIAEAFE 2 (A28 i 1 AN

. Uncompressed Uncompressed
e Compression P P

. Page (16KB) Buffer Cache
o HH8KB = [H] >k A7 i 16KB 1] Page
o FHKELE W fEcompressflldecompress
\ compress uncompress
o CPULLHL P
e Lazy compression{J{ift Compressed Compressed
Page (8KB) Buffer Cache
+ Disk

InfoQ
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4 A 52 B & SSD Y Al 45 1) 2

o SSDITJ 59 Ki:

Original 4 KB

e Sometimes slow written from

4KB
host \
e No in-place write H

) Wear leveling and
e Wear Leveling garbage collection AKB J\L

e Garbage Collection :2:;1?:;::’;:2
e Expensive SSD 4 KB (:le 4 KB

Solid-state drive Flash memory

e WAF (Write Amplification Factor)
= physical writes / logical writes source: wikipedia

o HFr: FFIRWAF, NHKHE4Atl
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RocksDBH LA

o HBaselfi H (UEHE AT, F4RHEE &SSDHI k5] %

e RocksDB
e JL-T-Google Open-Sourcef]LevelDB (LSMZEHE £ #4))
o £ XSSD/Memoryfilt 1 K= BEILIL
o {FNEmbedded database, H.4%MW H 7EFacebook Newsfeed i Ui
e Open-Source: http://rocksdb.org
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RocksDBH' 42 4]

Snapshot

skiplist Manager
MemTable
(Active) MemTable flush File Compaction:
close * Level compaction
File * Universal compaction
Lo
Log §Us File
bloomfilter File

column families InfoQ
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RocksDBH F AR

e CockroachDB — RocksDB-powered Geo-Replicated Transactional Database

e MyRocks — RocksDB-powered MySQL (Development Mode)
o [#KCPU costs
e LIl pessimistic concurrency control
o [Z{P99 read latency

e Port ZSTD compression

e MongoRocks - RocksDB-powered MongoDB (Production ready)
o JEmIFLIXIEZIE
o Y FrH IMongoDB 3.2t A<



RPN




International Software Development Conference

S R s

o HHA'XIRFacebook
e 20117F I-%ZkScribe, Hive
o 20134FE K I ZkPresto

o IR ERAX
o 20144F I-#kKafka, 5 Scribe
o 2015%FEFZF|YARN (FacebookJCorona— ELiXH FiE)
e 2015%F i SparksQL/SparkStreaming

o HHXILFENKZ?
o Ml — f < SQL Translator, 3Z#§Presto, Hive, SparkSQL
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N s

o EEXRAHIEEEZN
e X%t 5 — Percona, Cloudera
o [FZEAFH — & [X & KUnicorn/a A

o RAAISITIRAE X AL XK
o A TR AT KB o () I Ta] A ST
o Ui/ BRI AT RE

o KITFFRITIRBAT AT
o JHIALIX % K I Gk
o HUMFFERKLH
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A DAt AL 2

o AT R AT REAIA A AL X B4 1 U H
e OpenTSDB

o it 1 ALIX I H AE /2 A TR H R

e Goscribe — A much better scribe

o JTUR R T {H /I REREA TR

e Presto-Kafka Connector
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AR ) EER

o FFFIRHIBIAR ZIZHT WO IR

e Hadoop vs commercial competitors

e Kafka vs Scribe

e Storm/Heron/Samza vs Puma

o HHTHEFEARE—HEHAYS
e Spark, Tachyon, Flink, etc
o (HJEH[E H I 635 i E brimAT B IR H JE % /D
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oz g g
TR * 2248
o JFE R RAFH 2 ST Bl

o A HIIRFE T E K TR & R S ALE Y 52 R

o FREALIX
o FERMMHLGE/NA, A ATTIRAL X

o IR ELFE
o MTopcoderZ SR T IR M bE ZR 4% () H YR B 1Y N e 1 L 5%
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AR S
o A F G
o HEIMIHEGH 2 TH G, mAZHT &

o JHEAWAIHES -5
o JEBIN 1w 5 IR N A




THANKS

http://www.linkedin.com/in/zshao
M zshao9
InfoQ
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