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%, Storm [PACFR AR, RN ARERDE T DUREE 100 J7 450 . [RIIF, Storm & nJ i
AT AT, JF HAEORUEECRE AR F - I BOE Bk 235 A0 8], 3 T T SR FIERAE . Storm (1)
g EaE 1.1 R,

=

" N
/0

=

/\
©

@0—0

1.1 Storm fI% R =K

Storm B T V2 W EBAF RIS PER AR . Storm [ Topology VM AEEHEI, LMEEE A
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(2) TT1p4EtE (Scalable)
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Storm A 73 AT XL TFER AL T — 4l IRE, vTH T CUARER” 2, SRR AR I
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— AN AT P AR AR RN AU A A, TV R R R
TR N AZ AT 7T S A A% . Topology FIIEAT A& IR A HL Y

e Stream ()

Wi Storm MRZLHISR . —ANE TS Tuple JP41, Tuple LA EHIE . KAEIE .
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TEAHL Tuple i H] H i R,

e Spout (*F 1)

Spout #& Topology it 2K . — ¢ Spout MAMTBA Y EHL Tuple, #4221 Topology( Ul Kestrel
FAF1 5%, Twitter APDD . Spout RJ 73k A FERAIA AT SE T M A . Spout 7] LUK H I — AN
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Jii%e 584 A LLLE Bolt H Ja Bl IR e R s e 20 b B
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WAL Bolt IALSS o LN AZ WA 43 X o Storm 47 7 /NP EL M9 7 4 42 1B 7 41
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or shuffle grouping).
e Task (/£%)

£~ Spout 5 Bolt fEEMHATIFZAT5. BAMES KN —MERFERHAT, Wodle X
BT N —ME SR — MM K% Tuple. 7T TopologyBuilder K1) setSpout() Al
setBolt() /7 7A K % & 5™ Spout L # Bolt AT .

e Worker ( TAE#42)

Topology 5 — a2~ Worker 19 sUIBEREAT o B4~ Worker 9 st (R -ERE 2 — ML)
JVM AHl Topology H4AT P A5 1 — A 14k

1.3.3 Storm BYIn H/véB
Storm i H /N A e an 1 1.3 s

TH EE ‘ Nathan Marz ’

T H N P. Taylor Mike Jason Andy
Dae Ry ’ Goetz ‘ Heffner Jackson Feng ‘

R [J:Liﬁhﬁmk%‘] {J{m ﬁlﬁf(%‘} {ﬂzm Bi‘iﬁ)i%i‘] [wﬁw} L ----- }

1.3 Storm 35 H /ML
1. EXE

Nathan Marz, Storm FJ/EE R TR, Twitter &5 TAEIH .

Nathan Marz JiU& BackType [ 3= J) T#2ili. BackType T 2011 4F 7
A Twitter W WIWJEA A, Storm XFARFIE, 152 I 2 & 2
LRINIE— R

Nathan Marz #ER 540 H: AT A4k 2 5 Storm BIAHSC TAE . i 2441
KM Py Nathan Marz #CE THF57 Java. Ruby. Python, ILZE NI
Clojure. Clojure F% i, ‘&4 Storm It H 4147k T B KRRE .

Nathan Marz "&A5 JFRI I &, FFRR T —IFJEITH . Cascalog
&M MapReduce 15 B4 1%, HI Clojure 4w, AWK H]
FIAEDX, AR mAAE A« Storm H 14347 1) Java. Scala 5 Clojure 15 5445 » H i Nathan
Marz [E{E49%S Big Data —5, “EZEA 44 n 9 R IR S I £5ai 28 0 1) i ) 55 502 ik o
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2. MB&UREE

(1) #&R9%

Y S

F BT R R AR B S Storm T H (A% L DTk E . AR ST K
James Xu, Twitter Ik 24 xumingming.

BRWIHIT 2007 AEEENMY, — E AN HIRR 7 ) TAE,  H Ai7eRT e e
W Gy H O e A o 24 Storm U RIS fige Ath 1 4 7 ACKICHs 48 v AH SC 1
H, %F Storm f=/E TIRIEMDGER, FFH A Storm PR R T E K UTER,
J& T Storm I ARRUEHZ . Kl 1.4 B8 TP Storm (1) 5Tk

Public contributions

H Em u H H
] H E H B
[ | [ ] | H R
[ ] [ ]
| | EEEE |
| | |
|| ||
@ Summary of Pull Requests, issues opened and commits. Learn more. Less EEN MVore
609 Total 11 days 0 days
Sep 17 2012 - Sep 17 2013 January 15 - January 25 Rock - Hard Place
Year of Contributions Longest Streak Current Streak

K14 AR vk

PRI LG javas Clojures JFUR. KRERAHCHIHIAR . i T (Clojure Zwfe) —
45 (http://book.douban.com/subject/21661495/)

AlBLNC BT R s U ) AR W W) B BT A R - https://github.com/xumingming ,
http://stackoverflow.com/users/238546/james-xu, http://weibo.com/64398966 .

(2) P. Taylor Goetz

Py P. Taylor Goetz 7& Storm i H 7F GitHub M3t _FHEA 26 2 FIiZ O DTk &
TR vk storm-signals. storm-jms . storm-cassandra. storm-maven-plugin

F duke. X storm 0 H R 52 BT 19 0.9 MO T AR ok, Bl 1.5
IR T P. Taylor Goetz X} Storm f¥] BTk .

Public contributions

: '
| | | um
| | H H | | H B | |
| | u H EEEEE
[ ] || H EEEN
| |
(® summary of Pull Requests, issues opened and commits, Leam more. Less HEN vore
302 Total 6 days 2days
Jan 22 2013 - Jan 22 2014 December 08 - December 13 January 20 - January 21
Year of Contributions Longest Streak Current Streak

1.5 P. Taylor Goetz ] 71k 4]
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Al LA BL R Ml g5 ) P Taylor Goetz 1) #5381 B & = https://github.com/ptgoetz ,

http://ptgoetz.github.io/blog/archives/.
(3) Mike Heffner

KT

Mike Heffner /& Storm Il H #£ GitHub M ¥4 FHEY S 3 A% O vaik 2,
FE R TEkA awsam. rails_datatables. octoglassformtastic-sass 1 ofxsh. it
Xt Storm HIBTHRATE 1.6 7 -

Public contributions

| | [l | u u u u u u

| | | | | | HE

| | | [ | | [ | [ |

|| [ ] | H B |
| [ | HE B
[ ]
@ Summary of Pull Requests, issues opened and commits. Learn more. Less HENE More
291 Total 4 days 0 days
Jan 20 2013 - Jan 20 2014 October 22 - October 25 Rock - Hard Place
Year of Contributions Longest Streak Current Streak

& 1.6 Mike Heffner ¥ 5k &

Mike Heffner f] Twitter F= U1 /&: http://twitter.com/mheffner. #1] LLE I Twitter i EAT
Storm LA AT -

(4) Jason Jackson

Jason Jackson 7F Twitter. BackType. Google. UWaterloo 24T 4 1.
FEIT. Jason Jackson [1] Twitter & Ul &: http://twitter.com/jason_j. & 1] LAl
I Twitter 54T Storm HIARIAZ Ui -

Andy Feng /& Storm Jil H 1J#% /0 0i#ik# . Andy Feng TZEKIE Java.
Shell. JavaScript &5 . [A/#f, Andy Feng X} Storm it T F KR vk, b
Xf Storm (TR 1.7 Fras.
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Public contributions

u
@ Summary of Pull Requests, issues opened and commits. Learn more. Less HEN nore
176 Total 4 days 0 days
Sep 17 2012 - Sep 17 2013 May 03 - May 06 Rock - Hard Place
Year of Contributions Longest Streak Current Streak

K 1.7 Andy Feng [ 57k ]
AL LR 935k 437 . Vs 7] Andy Feng 50T R . https://github.com/anfeng .
3. IBREfhSIIE

LAR o2 Storm J5 H 9 HAB DTk LLAABATTAOAS N/STlR R A 4
Christopher Bertels
http://twitter.com/bakkdoor
Michael Montano
http://twitter.com/michaelmontano
Dennis Zhuang
https://github.com/killme2008
Trevor Smith
https://github.com/trevorsummerssmith
Ben Hughes
https://github.com/schleyfox
Alexey Kachayev
https://github.com/kachayev
Haitao Yao
https://github.com/haitaoyao

Dan Dillinger
https://github.com/ddillinger
Kang Xiao
https://github.com/xiaokang
Gabriel Grant
https://github.com/gabrielgrant

Travis Wellman
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https://github.com/travisfw
Kasper Madsen
https://github.com/KasperMadsen
Michael Cetrulo
https://github.com/git2samus
Thomas Jack
https://github.com/tomo
Nicolas Yzet
https://github.com/nicoo

Fabian Neumann
https://github.com/hellp

Soren Macbeth
https://github.com/sorenmacbeth
Ashley Brown
https://github.com/ashleywbrown
Guanpeng Xu
https://github.com/herberteuler
Vinod Chandru
https://github.com/vinodc
Martin Kleppmann
https://github.com/ept

Evan Chan
https://github.com/velvia

Sjoerd Mulder
https://github.com/sjoerdmulder
Yuta Okamoto
https://github.com/okapies
Barry Hart
https://github.com/barrywhart
Sergey Lukjanov
https://github.com/Frostman
Ross Feinstein
https://github.com/rnfein
Junichiro Takagi

https://github.com/tjun

®1Z Storm &4
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Bryan Peterson
https://github.com/Lazyshot
Sam Ritchie
https://github.com/sritchie
Stuart Anderson
https://github.com/emblem
Robert Evans
https://github.com/revans2
Lorcan Coyle
https://github.com/lorcan
Derek Dagit
https://github.com/d2r
Andrew Olson
https://github.com/noslowerdna
Gavin Li
https://github.com/lyogavin
Tudor Scurtu
https://github.com/tscurtu
Homer Strong
https://github.com/strongh
Sean Melody
https://github.com/srmelody
Jake Donham
https://github.com/jaked
Ankit Toshniwal
https://github.com/ankitoshniwal

1.3.4 Storm BYF AR MG
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Distributed and fault-tolerant realtime computation about documentation blog downloads community

Apache Storm is a free and open source distributed realtime computation system. Storm makes it easy to reliably process

unbounded streams of data, doing for realtime processing what Hadoop did for batch processing. Storm is simple, can be used
with any programming language, and is a lot of fun to use!

Storm has many use cases: realtime analytics, online machine learning, continuous computation, distributed RPC, ETL, and
more. Storm is fast: a benchmark clocked it at over a million tuples processed per second per node. It is scalable, fault-
tolerant, guarantees your data will be processed, and is easy to set up and operate.

=50 g

~o0—0

Storm integrates with the queueing and database technologies you already use. A Storm topology consumes streams of data

and processes those streams in arbitrarily complex ways, repartitioning the streams between each stage of the computation
however needed. Read more in the tutorial.

& 1.8 Storm 5 H 15 77 Bk &

2. GitHub _ERY Storm ImH

Storm Iil H £ GitHub _F M3k .

https://github.com/nathanmarz/storm

7£ GitHub &= 7T https:/github.com/ I 1] L4812 2] GitHub |5 Storm AHCH A i H , Wil
1.9 F11 1.10 Fiow.

GitHub ==

Search GitHub for "storm’

Sign in

Build software
better, together.

Powerful collaboration, code review, and code management for
open source and private projects. Need private repositories?

Kl 1.9 7 GitHub Pl F4#% Storm 1 H
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GitHub

Explore Features Enterprise Blog

_

‘ Search

Sort- Best match ~

Java #6654 71124

Java #488 363

Python # 699 23

Search |
We've found 1,242 repository results
Il Repositories 1,242 ’ B i
<> Code 685,320
© Issuss . nathanmarz/storm
Distributed and fault-tolerant realtime computation: stream . continuous ion, distributed RPC, and
8 Users 625 more
Last updated 3 days ago
Languages
nathanmarz/storm-starter
Java 336 Leam to use Storm!
JavaScript 108 Last updated 6 months ago
Ruby 82
Python 69
emre/storm
PHP 63
Manage your SSH like a boss
C++ 29 L on
Lastupdated 20 days ago
Scala 25

1.10  GitHub M5 Ff) Storm T H

LEXA MG F, Al LLER %] Storm AR SSACHL AR ST H .
Ui, GitHub MG F ) Storm Wiki f5 storm-contrib I H A H AR (B AT = ) Storm

FHIRIH (5

BEAh, & n LAFE Storm Wiki F#RF] Storm FIAR R SCRIAIHRE,  Storm Wiki F) R4 41k 4
https://github.com/nathanmarz/storm/wiki

GitHub M4 F (1 Storm Wiki @1 1.11 s

GitHub

nathanmarz / storm

Home Pages History

Home

This repository = Search

[
] Explore Features Enterprise Blog Sign in
& Star 6,860 P Fork 1,196
New Page
o
Page History  Clone URL o

Storm is a distributed realtime computation system. Similar to how Hadoop provides a set of general primitives for doing batch processing,

Storm provides a set of general primitives for doing realtime computation. Storm is simple, can be used with any programming language, is
used by many companies, and is a lot of fun to usel

Read these first

+ Rationale

o Tutorial

* Setting up development environment

« Creating a new Storm project

Documentation

* Manual

1.11 GitHub W% ) Storm wiki

3. £ Wiki _EAY Storm 43

75 Wiki _ERTEUXE Storm I HAT SRR T#, TS Storm [ LLAH G Rt 2

wE 112 .
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Create account @ Log in

7 s
“
o0 Article Talk Read Edit source Edit bets View histery |Search Q
Yom
W\ = A Storm (event processor)
IKIPEDL
The Free Encyclopedia From Wikipedis, the free encyclepedia
(i e Thie article needs additional citations for verification. Flease help inprove this article by adding
o citations to reliable sources. Unsourced material may be challenged and removed. May 2043
Feat d tent
c“ red aEmten Storm is a complex event processor and distributed computation framework written predominantly in the Clojure Storn
wrent events
o programning language. Originally created by Nathan Marz'!) and team at BackIype, *) the project was open sourced . N o]
andon article ereenshot o
Demate to Hikiped after being acquired by Twitter. ] Tt uses custom created “spouts” and "bolts” to define information sources and
omste to Wikipedia
manipulations to allow batch, distrituted processing of streaming data. The initial release was on September 17, Developer (=) Backtype
¥ Interaction 2011, (4] Stable release  0.8.2 /
Help Tanuary 11, 2013

[ — A4 Storm application is designed as a topolegy of interfaces which create a “strean” of transformations. It prowvides
ot Wikipedia
c i v al similar functionality as a MapReduce job with the exception that it will theoretically run indefinitely until it is | Preview release 0.8.O-wipl5
onnvuni ty por

g5 nanually terminated. Do S0 Ao
Recent changes

Contact page Storm is used by many companies. (%) Written in Clojure
Operating system Cross Flatform

1> Wordliars Development [edit source | edit pets]

Type Conplex event
» Print/export ) . ) ) AN A
Storm is developed under the Eclipse Fublic License, making it available to most companies to use. Github is used
¥ Leanguages o for version control and issue tracking. Likcenzg ESLivechralLic
FEAit links License 1.0
Major Releases Website stermpreject. net &

Version| Release Date

K 1.12  Storm Wiki [ 35t Pl
4. Storm BIHREFZR

Storm [ HEAEZ1 e Hdik 2
http://groups.google.com/group/storm-user

H PRI Storm RBLES R dEATHE ) .
H P AT LLE freenode MG Chttp:/freenode.net/) Ffj#storm-user 2% 0] 4$£3] Storm JF & &
e B

Storm By

Storm [ FELHAT T .

141 ERSHHIEAR

Storm )& T —LEIH BRI R GUMAE A R S8, Storm (1] Spout fli R AL EIR A S R
LI BB R G . T B BN i 3 A

o Kestrel

e RabbitMQ/AMQP

e Kafka

e JMS

[FIAY:, Storm AT LIRSy AN B e R SR B (A7 SA4T T — Rl A 4d, it LGP
HRREATIRS, Storm 2 HENSERIFAT . X FERIBUN e RS R A
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1.4.2 TEER AP

Storm 13 fij ¥4 H.52 T 8 APT. 244§ ] Storm ZwAE ik, F 7 ml LA AR ) AP 2K
EEY TN Tuple 3. —> Tuple s&— ML MEIIE . Tuple 7] DL BT RIS 4,
QR AE H —A Storm AFE SRS, vl LUE P A AR AR G A2 e AT R A

Storm N AT = AMG R Spout. Bolt 11 4h . Spout A& T3 K I 3l 7E RS Spout
M Kestrel. RabbitMQ il Kafka %54 EAFIHEATEZE, {H Spout in] LUAERL H R EE M
Twitter Vi) APT AN 7 1520 . Spout SEEL T IUA 1 K Z HBAF R4t .

Bolt AbPEAFEEE KA, IF B AR S EE o . K208 Bk
Bolt, ILhRe. 8. WS HOEREA H A%

Topology /& —1~HI1RZ Spout F1 Bolt 41 p M2, M4 b IRESIAAER T —4 Bolt 1114
AR, IXSEHHE AL H5 A Spout BEM Bolt % IR L. — 4 Topology S Fn bk & —
FEEEIRNZ R IR 4 Topology fE/lRSS 4% BB w2 G, wle —HIZIT M2, H
BIFH AR AR (R 2R o

Storm 4 —A> “AHAA ", 0] DAEERE BB —> Storm FEHE, AR5 AT
BRAERE B0 R AR o XM O T AR+ o 9 P e e — DR IE AR R B
A Topology AT I, 1] LIAEH Storm iy 2477 (#2342 48— Topology F S HE
FiEAT.

1.4.3 A RH

Storm [f] Topology +&IFAT I, BT —MER ML L. v BAXT Topology IANF]
Ay ST IFATY E . Storm Ay 4T P Ui rebalance iy 4 0] LA IFATIZAT 1)
Topology.

Storm PITE I FEAT BE R IAAS & B8 LA AR Sfe A 2 v A ik (19 BN o AR Storm B 7 MY
SEEORI 4, Storm Y — T A (Intel E5645@2.4Ghz ) CPU, 24 GB [NAE) 1E 1 #hidhg
B AEEE 100 J74~ 100 45 HITH

144 ZRiEW

Storm JE A1 . 24 Worker JET, Storm 43 H B H T 8 ) 'E A1 WL —N5 mi4ET:, Worker
e — AT A L E R R 3.

Storm {3347 Nimbus Al Supervisor vy LR AAIHE RICH, A LIRS 158
T, EMISER, AT AR A . XA FTLMEE ] kill -9 i &K1 S Storm ¢4
R T AS AR B Topology (14 HE.
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1.4.5 FRIEEFEALIE

Storm fRIERE— Tuple #FREH 5E A . Storm [AZ AL 2 — 2 RERE I —FhAE A
1] Topology /7 R ERER Tuple

Storm PRIUEREANH B2 /D RE15 2] — IR SE AL BE . 4145 R, &S 758 N B F I B .

i/ Trident (Mt Storm FEAAMZR L8 &2 A%, H P Al USEIL— R HAX— &
AL S

1.4.6 FAILUFERAEMES

Storm "] SALMTHFETE T — R H . Storm IAZ & — AN LFHEAE Topology 1) Thrift &
Mo P4 Thrift °f LU TAEME S, LA Topology RI LAALATIE &5 #EAT & HFHRAL.

[FRE, P mr DAE AT 3 5 >k e X Spout #1 Bolt. JE JVM [¥] Spout AT Bolt AJ il it —4
5T JSON W[ stdin/stdout 55 Storm 115 . H A4 Ruby. Python. Javascript. Perl fil PHP
SEIIXAS PRSI IE L A5 o

Storm-starter 15 —~# ] Python SZHL—4> Bolt f¥] Topology MIf1-¥.

147 EREFIRIERER

Storm £RAFIE S THBE M, AU B B LRI Bl nl LLEAT,  Storm ) “IFAHEIH]”
LTV v P A= A ST b

WA H e EC2 M58 EIFJL 4, @it storm-deploy Tl H 4241 (14 1 5 7y =it vl LA 5 it
Fry BB 2G> Storm SRR TAE——H P AU 2 iM% AL

IEAh, Storm #2E Z G AR S #AE . BAE Storm BB o, AT Storm FOAERT
2 HE— HFe AR EisqT.

1.4.8 BHHIR

Storm /& Eclipse Public License VF 1J UE I (1) — M st QRS H ,  H AT #FEE 7E GitHub
I~ Eclipse Public License (EPL) s&—/MEHE SEA VRS, RVFH ] Storm FH - FF 1) 8L
HEAWHT,

Storm Y H 1§ ") /& Eclipse Public License 1.0 $ZA, B 7 JR3CUTR:

The use and distribution terms for this software are covered by the Eclipse Public License 1.0
(http://opensource.org/licenses/eclipse-1.0.php) which can be found in the file LICENSE.html at the
root of this distribution. By using this software in any fashion, you are agreeing to be bound by the
terms of this license. You must not remove this notice, or any other, from this software.

Storm A BRI H H &8 K AES RS E, LA Storm FrREEH K T H . storm-contrib
I H A& — A R AL X ok ) 4002, storm-contrib P BT 1 N ¥ 48 /& 7E Eclipse Public License
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VEAIE NI 48K, P2 A R &% $% storm-contrib M) Storm AHIC I H o

Storm B FHIVIRFI & R HEEE

Storm {f ARSI S JHCHRAE T THL2 . fESE A SRS 0 U L T 754>
ORI, B RAERSAAA, (] Storm 27 BIUHIEI F 9 2y 3 T 24 K 0 20
.

1.5.1 MAHITKA

1. Storm N FEFFE

H A Storm EZNHFAELL X 3 /N J7 1.

(1) #A3E (Stream Processing )
Storm fEEA FHBIZ “URALER”. Storm HJ DL RAL BRYEVR AW K S, b2 S
B R G NBIFEA i 25

(2) %%+ H (Continuous Computation )
Storm [ 55— N B & “ &S, Storm BELRUETIE Al LK Iz T, HEEIH 85K
THE R N 1k,
(3) %% X RPC (Distributed RPC)
Storm )2 AN I “ 04l RPC”, T Storm HIALERZH AF & 3 A X, 1 HoAb
PRAEIRARAG, ArCAn] DUVE B 0 A5 20 RPC AEADRAE R . 48R, HSr R 51 A G Mg —
N34 RPC R4

2. {#F3 Storm BRI FIELR

H 2011 4F 8 H Twitter 4 Storm 1F:CTFIRPAK, Storm 7EAERAXZ HHECM LA 2 1) 72
IV . 2 1.1 248 H Storm [ F 2NV FIZHZ .

# 1.1 (£ Storm ByEE Ll FngALR
l/15 B & #R R N4
FEAZ 9 28 A MR S5 IR ity R G I 286 A7 28 190 246 S8l A AR EAT BRIV I 3
{5, IR,
Twitter Twitter IERUE T BackType A7), FHAEANAJGH Storm FFi. Storm K AT
T Twitter FIAxZ RAERIVERE, WHRHRZE I LR M. R )N
b s
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(30

/I B B #R AN

BT B L A TS PR A LS A S Ak i 51 B T3 S BT B L, WK R
KIP % AR R = P, 1 AU AT 5 =5 AP B AT R A F .

o L E A [ i B L L2 [ Y e SR Storm BRI ANk, 4 Storm (¥ & AT T %
KIGTTHR BT B L P A T Storm SR A 2H N R H A8 AE e b it Bl 81k, #%
7T Storm [WSERTVF SRR, BRI R PR ST et

Groupon [l 715144 B 23 W« Groupon ff1H] Storm 43 S Bdli 82 IR 4

ANTYRILT 1982 4F, JESE SIS A LR BT HIROER, A At
R RA S B AR FIFH 24 Storm Topology H K8 3R ALK S B
A BERR YA TR SIS, (F Storm VBN RGN H T308E, LUK
FullContact =T R R4S 5 A R 1) 2 WA TR D A ) 2 TR R B 2 BT R 4 R
AP  H SCFr

MEFE 2w e S [ A4 B T Bk, FIH Storm F1 Hadoop FF R — N 3CRFK
B s AMGE IR A B R AP &

The Weather Channel

e

3. Storm g9tE<InB

e storm-website R B
IX A& storm-project.net M3 (FIYEAAS, 1A Jekyll Chttps://github.com/mojombo/jekyll) 4w’s .
storm-website Jil H [FJPI 4k :  https://github.com/nathanmarz/storm-website .
e storm-starter i H
storm-starter il H [J 4k 4 :  https://github.com/nathanmarz/storm-starter .
storm-starter M H 40,7 7 K EAEH Storm (1411,
QIR B — IR Bk Storm,  FEVUE SE THALLR 3 /N2 Storm [ Topology
> ExclamationTopology: 4@ Java % 5 #9 & K Topology;
> WordCountTopology: 4% /8 Python 523 Bolt #94% # multilang 49 35 A Topology;
> ReachTopology: & Storm L #9 5 447 DRPC #|F.
e storm-deploy R H
storm-deploy il H )M 11k . https:/github.com/nathanmarz/storm-deploy
IR AE AWS _EAEH] Storm, T84 7] LL2% &4 H] storm-deploy T H . storm-deploy i H
{EFFERATIRENE IR 18] L HbAE AWS 55 Storm #ERf. storm-deploy 7F EC2 _I5¢4> H 3 fL Hufit
g5 TCHE N2 Storm £ERE, BIE NIREE Ganglia, fRA]LIEH] Ganglia Wi¥8 CPU. 4k Al
(B
e storm-contrib R H
storm-contrib Ji H [\]/ 14 :  https:/github.com/nathanmarz/storm-contrib
storm-contrib #&— M Storm BEHAE X, Hop A T RE ST Redis. Kafka.,
MongoDB %5 Ath R4t [1) Spout/Bolt, L Storm F /& 3 18 2 ¥ ILAT- 25 AR
storm-contrib &4 4 SN B AT 3O “EERIH 7, AL 3 BT,
BT #4157 73 L
— 4 gtorm-contrib BIHE git FHEL (CBEEZ RSN github ). 3X fu1F storm-contrib 1
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H rl LA AN g (o ARSI H nl PACRFFSRAL 0 20 SCRIARZE ), (HA AL & 7E storm-contrib Il
Hrp, DUER AL o) W .
storm-contrib P FTH 1 N 28 4R )& 7E Eclipse Public License ¥ H i N . storm-contrib {3

>
>

>
>

Spouts: Spouts £& & JMS. Kafka. Redis pub/sub 57 &A% % 4.

storm-state: storm-state %43 A P AL Fad AR P AL —AP T e 8h 5 X RARE e 2
KO AARE—BEZHF AN — /0 XA 4%

B R E R AHF % Bolt H B & R EFF 4%, 4o MongoDB. * % #44% % . Cassandra 5.
H A E ey R A,

e storm-mesos i H

storm-mesos Ji H 7E Mesos S 7 Y #L 8% 1217 Storm. Storm 5 Mesos 795 Y & £ 2%
BEAE—E, XANIH ST Twitter 7 i

H 0] PUA% oK Topology #8428 25 1F & H) Storm 42 1) 77 X >k K Topology $2& 42 45
Storm/Mesos.

Storm/Mesos #& it T 7 Topology Z [MIHEAT B B I He A o i i X Fpke A, P 675 4 Topology
Pl TN ol 7 TR {ERT RS

e storm-yarn 3 H

storm-yarn J5l H ffJ 41k . https://github.com/yahoo/storm-yarn.
storm-yarn #& Yahoo ! A &) I H , f# Storm SERER] LY EEE 2] Hadoop YARN ‘& 2 )
THLE, KR ERAT A AR
ARITHM DA% A : Andy Feng (@anfeng). Robert Evans (@revans2). Derek Dagit
(@d2r)~ Nathan Roberts (@ynroberts) .
o 4% storm A8 X 8970 B
A PALE GitHub B J7 Mk Chttps:/github.com/) 28 Storm #H5¢ K FFJ5 I H .

152 XRRE#EHE

1. Storm AR EIE T

2012 4F, Storm % RINKIRA CEAES KA AAFE] V2 A H: 2013 4F 12 H, Storm 0.9.0
T I RAT, ARG ARAS A 0.9.0.1 3L A AN D 1Al 4 ZREAS N T IR A8 I — 38 IR RRAR
R E A7 2L B RAY 0.8 FRUAS .

2012 4F 8 H AN 0.8 WA 5| AN T State, Afif3H M—ANali v SHESL ARy — AN A7
AT SE IR 28

FHh 0.8 A GINT Trident——— MRS SN THE RS, 1202 SNV HE AT T EOK
P5B . Trident FEHE ST IACLF ()42 1, [RIR) 32 il Scheduler FAREMEt A JLAT XA [R] (1) 5 H 37 5¢
AR AL T EERI T, A NCEAEHT Storm 5K QL (Query Language) i

T,
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EMRSAL T T, Storm — EZEFHZE i\ Mesos HEZL [ U7 W) %% )y . [RIIY, Storm t7F 5K
LA AW AC A, A AR 200 55 10 IF U5 ah DLEAT 77 i Zh BE 4 8, B4 Kryo.
Disruptor I Curator %%,

Storm 2% T2, SCFAUFE Kestrel. Kafka. JMS. Cassandra. Memcached DL KT £
R, BEE SRR Z, Storm SRS 5IAE RS ME.

Storm Pk REFEFHE IS 10 5. &1 Twitter WEREEIINA, AT REFPSE L 100 T 45105 5

Storm BB\ IEAERR M A HES)) Storm 11%5 /7. HFT, BIAEAETF A& — B o ae, H 1%
S P AL R SPIRES . Storm HIBA Y 53 40— T e K IR T4 & Trident (11 RE,
BRI 22 1R B A i i A\ U

2. Storm AR ARKEIER

Storm FFE AL MFEA R, A EMMWETRE T GEIARE, 2012 F 08 27 e
H)EAR AR i Storm, ILAEAEH Storm A B FIEE IS ARSI N, 2012 4F, Storm
5158 O 1300 2SR bt , & 7T 500 4615 Eh: 7F GitHub E#id 4000 AN H 157 A5
] 1] Twitter@stormprocessor ¥y 228851 1200 45 7EIH4: 1L, #EIT 230 A4 e S nitie
WEh. HEr, A& &R &SN Storm MG AR N AL e ER AR 2 Storm
FHRIIZE 2 . B Pl AR AT MR A

HHT, FroH % Nathan Marz, IH 0 otikE 4R IB]. P. Taylor Goetz. Mike Heffner.
Jason Jackson. Andy Feng #F, BRI 41 LA vTlk ¥ . ¢ Storm [ E 5 L4 H R, Amazon
W3k E ) SESCRR Storm BEEC A T2 A (a5 O'Reilly i) Storm B4, HH T MA
A H SRR Storm 15 £E [ {H: .

3. Storm A& EIER

Storm 0.7 1 Storm 0.8 FRAMIWA CAE & KA AR T ) Z A . H ATSHosT i A 2
Storm0.9.0.1.

2013 412 H, Storm 0.9.0 J& kAl o XA AL L HTRASHT 14 (1 Dh BE G 1

o HEBAAH|E B FINT AL Java iEE S5 69 Netty 15 A RANV694E4 &, L3h2
LI i e AUH] LA Netty, X —4FH R XA RAR K89 A0, L124F Storm B4 £4F
TGRS,

o UlZ&: X3F Topology =444, % #F %A Nimbus #= Topology #9Fe 4, HH Ul
L& FHEA work 89 B &,

o ZAMIEIZ: Storm #)AIRIERE A, HMALERX FT @A T —Lo)hmig—R4
T API A & S 3L T 4544 49 Tuple A& 514b, 3 A — A4 F BlowFish #9405 F ik A F An
% Tuple &9 FI.

Storm 7ESEELAA T EANWI AL, A8 AR 2 0055 1T U6 i, £ 4% Kryo. Disruptor Al

N
Curator %,
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A LIRS, 24 Storm KJEF] 1.0 AR, —@ & G AAH R0, bR H DAy,

A= 3] Storm

Storm B 5 I [¥154 2] Storm [RIRLREMNT .

1. Storm BNEARFNH
e Javadoc X A%

o MA

o ME

o TRiEH &4 ¥ ( Guaranteeing message processing )
e %% (Fault-tolerance )

o A4TE P 3% (Command line client )

o 2% Storm &MY HATE

o FILFIAME FAQ

2. Trident

Trident & Storm K]y Z M5, EPEME 7O IRAREE, “ 55 0E” Hilafr il i APEAE [ 9R

AW HTEAE

22

3. RERMEE

e ¥ Storm £F#

o ARHARK

o HETHEAR

o A RAEATIEAL

e {#J8 Maven 2 Leiningen €] Storm

4. Storm RYHMEIR

e /7|4 (Serialization )

o HIL#AEX (Common patterns )

e Clojure DSL ( Clojure DSL)

o 1EMIEJVMiEZ 5XE (Using non-JVM languages with Storm )
e 4% X RPC (Distributed RPC)

e F4%34z4l (Transactional topologies )

e Kestrel 5 Storm (Kestrel and Storm )

e HIE44E (Direct groupings )
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#)-F (Hooks )

[ J

o H=4Ar (Metrics)

o Trident /T4L &G4 4 B # ( Lifecycle of a trident tuple )

5. Storm RIS EHR

e J Storm &L —A~4F IVM 3% F 49 DSL

o %iEZ ¥ (Multilang protocol ) : 4efT 4 55 —FPiE = RAL L
o ZILL A (Implementation docs )

APRETRAIRFIEN

1.71 ABHEDLH

AAS—JL 20 B, Mo “EERERINT 6 B, R EECE 4 B, “BERSYE 4 B, <@t
B 5 5, AT 1R AP R HI R 1.2 s,

F12 FEWEDRE
FEHER BEET

Storm fAj 1

Storm [FJFEAAITA

I TEM

A TEAR

Spout A

Bolt 1:fi#

Zookeeper FEf#

. AR 22 S5 AT
Storm [1]% 3% 5L E
Storm £ R HE £ 50 IR
£ Storm KT & IREE
FF & H C.1 Storm K H
storm-starter FEfi#

WER SRR BT
DRCP 1A%

&I AR

HEBY iR Trident FEfE

Storm [ P &SI
Storm AHC [ I ABI H
Ak H Al N S

Feith JiR

s
%{L
drr
o
b

WA S e
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1.7.2 XTI RIEAR R BYIE I

1. 37 VA Storm

WA PR AR ORI, B “38 1 55 Storm i ” M55 20 3 AV ] 5417,
FRPIBE “%5 2 5 Storm (EEAKIUL”, Wn] DABYEE5EER 1 SERI5E 6 B “HLmbRIN " BB 4
6 ANEY, fn P EEA A A,

2. FNTES Storm FIECER

IEBAEICPIEE 1 BRSH 6 B AR BB Al 6 DNEY, RIS RTLE 15 FRIE
19 B “HEF I BRI 4R 5 AT, fR P EEA I HALE Y

3. T3 Storm BURI AL

A2 7 FEREE 10 35 “ 2R 57 BE A EE 4 AT, ARG EESE 11 ® 3
14 5 CWTR S5YE 7 B R 4 AN, &S AT Hof Y
FETFURFH ST AT I ) 200, I POV & 22 5 0 I IR B (o PR 5
(1) &7 (£BRE) T4
AT 64 A7) CentOS 6.0 LI A9 iR Linux #:4F &5t .

(2) FRIRFE (RIEIRE ) T
32 i/ EE 64 47, Linux 5%% Windows FAE RS E AT UL, TCEFRREISKR,
HE, KT Hi SERISHITASH, ESUEH 64 A7 CentOS 6.0 LA L) Linux #1F

RENG

AFEREEAHT Storm [FIEAME, SRENA Storm PRIE. FEAEFLA. [FRAHET
Storm 35 H /NH LA S AARTAE W BASRAS Storm $3RSCRE. HiR TR, DUE T35 $3 Storm 1
) REACKE S 25 () . 25, ARFEILE ST Storm N7 AT Storm AL
M, PR Storm AHRHIH, #1U0 storm-starters storm-deploy Al storm-contrib &5 . FEA T A
Fgs i 727 2] Storm [RE 7AW AR E Y 2 HE A CE I AR E I ), SR
Storm 3 —MNEARE) T i .
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B

21.1 Jth (Tuple)

JCA (Tuple), WS EMEIBIIEARIT, &Mk EIIER, o5 BoaT LA
KRN SR o Storm A TCAHANE N HAEHAEAL, Judl SCRF T IAEAZR AL . AR5 B A 715 £l
VERFBAE, RESTILEB A4k 3 o o] DU AR B 0 %o Jed AR B it — A
key-value (1] Map, {H& HH 3 &N E AL K ALK - BL A FR D& ote Ui, T DU %
FPAEICHIAN KA value BIH], BFELICA 2 — value [ List.

AR BE A R 0 S W] emit (D B9 T AL I il B @, R TR
DoubleAndTripleBolt 25 7E declareOutputFields J7 i R B - B oA ["double, "triple] G4 .

public class DoubleAndTripleBolt extends BaseRichBolt ({

private OutputCollectorBase collector;

@Override
public void prepare (Map conf, TopologyContext context, OutputCollectorBa
se collector) {

_collector = collector;

@Override
public void execute (Tuple input) {
int val = input.getInteger (0) ;
_collector.emit (input, new Values (val*2, val*3));

_collector.ack (input) ;

@Override
public void declareOutputFields (OutputFieldsDeclarer declarer)
declarer.declare (new Fields ("double", "triple"));

}

4%, 1t declareOutputFields 77k A W] 1 4 th Ay["double”, "triple"]f) —Jcdl. 4, 1E
prepare 7772114 OutputCollectorBase X % M5 FA T il U132 & collector. f &, {¥iHH_collector
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RS, Fthocd g —Aoudl, BB 1 MECH B 2 #5552 AMEA RAE R 3 £, JFATH]
_collector ] ack J7%, PRI EACHE, $RALATSEMENLEI.

2.1.2 it (Stream)

Uit (Stream) 72 Storm MRZOHIS, & DNICAKIICH P o PEIEA WAL 36 1) 704 4k
T, AR A I FRAT g AT B A B

WA E S — A AT T B AT ar A B, BUAESLR, Jod ) DU R

(integer). I (long). %I (short). 71 (byte). FHF (string)+ XU EEL (double).
TF A (float). Af/R{E (boolean) FIFHi#4 (byte array), ] LLHE XFFIMLEs, PAME
A oA nf DM B CRAY,

P AR, # A OutputFieldsDeclarer 7 By & HiAH 5, Serialization & Storm [8)7%
JCHRBIME R, A EE UK. B SUPFIE 2SI [Serialization 5 1H, H & LUF41
A ] LAY A F] CONFIGTOPOLOGY SERIALIZATIONS X AL #

Storm #& fit W] 5 1) 77 A0 S e e il — AT 2 A R, AT IR R I SR A C R 2
Spout 1 Bolt.

Spout J& Lk, 18 NAMIER I EOTAL, I emit 244 U1, Spout M Kestrel
BB OCA, IR R — AN B I

Bolt FUTTECE AT, PUTAEBLE, WRERASHII . AR M, W tweets
WP E AR, FEZAPE, R 224 Bolt. Bolt W IPUTIZAT R AL 38T
M. ERRNE B ST

W 2.1 Jfizs, Spout Fl Bolt M MEAEFT R —A “H4h”, BITHRANSR, 258X A
i F] Storm EREHPAT. IIME—DEIMREL R, 7K R Spout BL Bolt, JRIAFE/RMELL
Bolt 1T T i%ift. 45— Spout E& Bolt Kt —ANJCd 2| —AMa, ok e 25— T

[ 1% Bolt.

Spom T

2.1 bt
AN IR R R s ST N AR A 35 o 1, RN Spout A FI| Bolt B A5 —ME#%,
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M Spout A F| Bolt C A5 — 4%, M Bolt B £ Bolt C 15— M, IARFK Spout A ¥4 7] I} %
$16415) Bolt B 5 Bolt C, Bolt B 143 & 5 7c41 %] Bolt C.

—/> Storm $H 4P AT SR LLIFATHAT, tnT DAR e s S AR T I e R A

— NS —HIZT, HERAREE . Storm 2 H ) EH 0 EATAT RIS . seat, B
EENEEKN, HECEHEMER, Storm thAELRIEASH EdE %K.

AT G WS T —A ide B A WA Spout F1 Bolt J2 il b ¥ ik
OutputFieldsDeclarer 13 7 1 [{] /52K 5 B —DNATRE id FIH. EXRMEDL T, FEIH TR
UNRTEER

2.1.3 WA (Spout)

M55 (Spout) fEFF FIFRIIRIE, &M hdh = AR EEER R A AF . WS OLT, Spout
2 MAMEEHEYE (14 Kestrel A 5L Twitter APT) Az BCEE, 4R ) BE 3 0 3 9 5B 1 R %
$5. Spout " LUEATEEN, AT LUEARTEER] . WIS Storm ALBEICA KM, WEERT Spout AEME
HOHTRS, AT EER Spout USRS IE A T4l Spout & — N EBIMA M, HEOHH
A nextTuple()BR %L, Storm HEZE S Az i HI b ek %, HI ) e H A A s it B vy

Spout A LUK R —AN. A t, fH OutputFieldsDeclarer 25[1) declareStream 515K
B Z AN, A SpoutOutputCollector K] emit FAT U IHEAL

Spout ¥ =% J77% )& nextTuple(). nextTuple()2 & th—ANHT Tuple 24i4h, R BEAH M
TRk ) B R Bl nextTuple() /7 VAN IEATAA] Spout FISEHR, A4 Storm 7 [R]—£& FE 1
M1 Spout J77%

Spout [ HAD I ET 78 5E ack(AN fail()o 4 Storm Al 2 —ANJT4 M Spout A HE, ack()Al
fall O, E AR BaEE I, EEARGETEM . ackOF fail )fH, nTFEK Spout T

IRichSpout & Spout 20 SEHL M FE o

2.1.4 ## (Bolt)

LEFH NPT AL FRESLE Bolt H 58/, Bolt SEURIKALFE &5, M— DM leidE R G
PATHEAT A IR AL AE o Bolt nf LASE G 38 W25 A0 R I8 5 1EH: 5 Ui ) B 12 S5 AT £
fE. Bolt & —MEahii M, HEEOPH A execute() 715, EEENH B ILIT7%,
A AR R 3T B O B IR .

Bolt 1] LLSE BT B IR AR e 46, 10 50 O 2% IR () i 40l i TR 2 AP IR, IR 24
Bolt. 1, #f tweet UGN #TTE il 2 D FTHEM NP ER: 15 58— Bolt AR EIHE
i AL — MRS AR5 — DN EZ AN Bolt di s HHESA 1T X BB A (i nT LA 3 /> Bolt
AL 2 4 Bolt, — NS HATMGIER T2, SRR IR 4 45D o

Bolt 7] L& I — AN . Ak, {#H OutputFieldsDeclarer 251 declareStream() /5 2 75
Wl Z AN, F118 ] OutputCollector 2] emit() 77245 & & 5 IR
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] —A Bolt I, SUZITE 5 — N RR ST W AT 3 5y — AN AR
BT, 2] s — /N R . InputDeclarer() /7 VA vk LT ) 75 B BRI id AV :
declarer.shuffleGrouping("1") & F5 1T T4 AF 1 BIERIAWR, A% T declarer.shuffleGrouping("1",
DEFAULT _STREAM ID).

Bolt ¥ 3= % J5 ¥k /& execute() 5 ¥k, 1% 7 iE¥ — /N o 4l /E ¥ N . Bolt i H
OutputCollector X % &4 BTG4 Bolt W20 A EATTAL IR ¥ R:> JGZH Y H OutputCollector 28 1
ack() /775, LME Storm K1E A A IHE TG 25 56 e O 20 58 & A2 % N5 IR AR ) Spout 17T
Mo XA AN TTH I H WAF I AN 0 A B 25 T2 o], RJa N2
ATGA (Storm #2417 —A~ A3 N (1) 1BasicBolt 4% 1)

B4 ] LALE Bolt H 8 BB G FEEAT 28 AL . OutputCollector 28 /& L 24>, w]
DAAEATAT I T) 48 30 H

IRichBolt /& Bolt it 4% 1 . IBasicBolt /& & X Bolt #F4T i L] 5. D) G — MR 7 i
[ . 4 H] OutputCollector 8545 7] LLik Bolt Ak yufH 2 Ho4a th it -

2.1.5 #h#l (Topology)

#i4h (Topology) #& Storm HViZAT I —ANSEI N AR, PR R 2 AN G A 1) (10 JEL o 20 1 7
DR M WNEZTE AT A

S N RS P B2 AT 12 454 1Y jar A0 /5222 2 Storm ) 4b (Topology). Storm FJ4i b
ZALLT MapReduce FIfEML (Job)o HFZW X HI/E, MapReduce FIVEMV IR 2358, 1—4
FN R AL IZAT A BB BRI — DR & — I Spout Al Bolt IR /M4 -

7t Java 1, fiiH] TopologyBuilder &K 1E i 4

216 EFEEPREIEDS
Storm FEREPAAPEEAT A N A (Master Node) I TAESY A (Worker Node). H.H7,
FEEAE A, TR AP 2

2.1.7 Nimbus ##E 5 Supervisor # 32

FFN AIEIT /M Nimbus 5P 7EFE, 2241 Hadoop Ff) JobTracker. Nimbus 157
TESERE T o3 AR, XY S ICAESS, I I E AL

BN TAFETS RIB4T—NFRA Supervisor (5P 4 3R . Supervisor iWr H FHL &5 L
FEHUIAENL, JA 3 F15 1 Nimbus ©L248 0 FC M TAESERE
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2.1.8 fis4H (Stream grouping)

W, ZHiheE X r—5, A Bolt 45 NAZERMANRAE MmN . W4 e
ST /G WATAE Bolt FIAE 45 2 IHHEAT 40 % o

Storm A& T 7 #4273, 18I S CustomStreamGrouping 4% 1K 7] PLSEEL A & A
ﬁéﬂ_o

2.1.9 TI{E##E (Worker)

Worker /& Spout/Bolt iz AT HARAFIZ B I ERE . $h 45— A~ Worker HEFEHAT
A~ Worker ZEFR A& —MIEL IVM RGN AT T A AT 5 10— A 14 B, W& AT 5
B 4h At 300, CASEC 50 4~ Worker, SR JG5EA™ Worker FHUAT 6 IMT55 (1E A7 Worker
IZEFE ). Storm 2R (E T Worker FIYA)H & AifT 55 .

Al i Config. TOPOLOGY WORKERS i 8 5 3 B AT ¥ FM 43 BL ) Worker (%2

2.1.10 {E% (Task)

Worker H1%5:—> Spout/Bolt I ZFEFR A — T4 (Task). B> Spout B3 Bolt 7EEEHEH
PATVFZATSS o TAMTSS X N — N ERRR AT, I 5 4oe LU N—AME S B2 7 — MES 5
KA udl . nr Ll TopologyBuilder 25 setSpout() /7745 M setBolt() /712K B¢ i BF4> Spout B
% Bolt FIIFATE (parallelism).

2.1.11 #1788 (Executor)

7E Storm 0.8 LAJ5, Task AHEGH)HLFLXSN, [7]—> Spout/Bolt (¥ Task 1 fig 23 3k5—A>
PIPRERE, RN PATAS (Executor).

2.1.12 AE% (Reliability)

Storm fRIERE—> Spout TCALNE M4 1 56 4 v] SFEHBAR R . & ER RS Spout TUAL K TG,
ST AR R TG 2 AT I i v LA 58 e RN FR AN O SIS ISR 7, dn S Storm 1R I
ZHATAR BRI 2 Spout TG TV T8I, A 2 e Al A R IMOITAE 2 Ja BB R e .

LR Storm BIATEEVEDLSS, a4l B 18 1A bk Gl it IS 203 1 Storm,  FF75 2 Storm
12 B A5 A B 58 1% g6 41 . IX SE R 2l i A OutputCollector X % 52 HL (1), Bolt Al H
OutputCollector X} % K464 . 71 emit() /75 5E % Anchoring, 75 B L&A ack() 7458 %
—AJodl.
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2.2.1 Storm ByBECE L E

Storm A KREAIACE , W LLH4E Nimbus. Supervisor. #iME1THIZ 4, A el E e
BB R G E, AR B AT DM ) .

HATESH—NERNE, ZEE XAE Storm AR FEM defaults.yaml SCAFH1. 7F Nimbus
F1 Supervisor 1242 H 72 L storm.yam] SC2F, 7] DL 55 X 2L l0 & {H ./ StormSubmitter
PRSI B, A] Lo AR P L E, (R U BEFE S5 T4 TOPOLOGY FATL 1l

Storm 0.7.0 LA (AR ATFF 4 SLVFLE Spout/Bolt 71 7 s il &, AT MG Tt fic & 3 24

e "topology.debug".

e "topology.max.spout.pending”.
e "topology.max.task.parallelism".
e "topology.kryo.register".

topology.kryo.register 5 HAB IR E AT AR, &P FIAG 2 N FH 2190+ 0 BT 4144

Storm ¥] Java APT W2 fit 1 W 7 45 4L e

e M3t4y (Internally)

1E Spout B Bolt 251, 755 getComponentConfiguration /574, IR [FIZHAFRCE ) Map X4

getComponentConfiguration J7 %€ LU

Map<String, Object> getComponentConfiguration ()

o JM3R49 (Externally )

i TopologyBuilder 2511 setSpout /57212 [H] SpoutDeclarer X%, {fiH] setBolt Jji%ik[H]
BoltDeclarer X} % . SpoutDeclarer 5 BoltDeclarer 528 T ComponentConfigurationDeclarer % 1,
%4 10 addConfiguration /721 addConfigurations J7y%, W LLIE LA H X AN 7 vk 78 5 21
R

SpoutDeclarer 4 1111 & AR W1 R

public interface SpoutDeclarer extends

ComponentConfigurationDeclarer<SpoutDeclarer> {

}
BoltDeclarer 42 1 {0 5€ XA :

public interface BoltDeclarer extends InputDeclarer<BoltDeclarer>,

ComponentConfigurationDeclarer<BoltDeclarer> {
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}
ComponentConfigurationDeclarer £ [ (1€ X AG T -

public interface ComponentConfigurationDeclarer<T
extends ComponentConfigurationDeclarer> ({
addConfigurations (Map conf) ;

addConfiguration (String config, Object value) ;
setDebug (boolean debug) ;
setMaxTaskParallelism (Number val) ;

setMaxSpoutPending (Number val) ;

PE I B R R

setNumTasks (Number val) ;

}

Storm P B ALK PG A -
defaults.yaml < storm.yaml < HEEHIMURE < WHHEEAMFIOICE < SMEREEArFIRCE

2.2.2 defaults.yaml 324

7 Storm [RJYFACIL H, SCHFEJE conf N —A~44 4 defaults.yaml [ SCA4F, B conf/defaults.yaml,

defaults.yaml SCAFIE %A A A E I ERIAE

32

defaults.yaml SCEFI PRGN LU T

Fh4h 4 S 44444 defaults. yaml SCHAEAE I ERINE
44 H 44 E# 4T DLAE storm. yaml SCEET B ABISMOT E

java.library.path: "/usr/local/lib:/opt/local/lib:/usr/1lib"

#44 storm.* Pt E 2 A E
# storm.local.dir ;&/fF jar B HZ
storm.local.dir: "storm-local"
storm.zookeeper.servers:

- "localhost"
storm.zookeeper.port: 2181
storm.zookeeper.root: "/storm"
storm.zookeeper.session.timeout: 20000
storm.zookeeper.connection.timeout: 15000
storm.zookeeper.retry.times: 5
storm.zookeeper.retry.interval: 1000
storm.zookeeper.retry.intervalceiling.millis: 30000
storm.cluster.mode: "distributed" # can be distributed or local
storm.local.mode.zmg: false
storm.thrift.transport: "backtype.storm.security.auth.SimpleTransportPlugin"

storm.messaging.transport: "backtype.storm.messaging.netty.Context"

#44# nimbus.* MHCEMNHTEN A
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nimbus.host: "localhost"
nimbus.thrift.port: 6627
nimbus.thrift.max buffer size: 1048576
nimbus.childopts: "-Xmx1024m"
nimbus.task.timeout.secs: 30
nimbus.supervisor.timeout.secs: 60
nimbus.monitor.freqg.secs: 10
nimbus.cleanup.inbox.freqg.secs: 600
nimbus.inbox.jar.expiration.secs: 3600
nimbus.task.launch.secs: 120
nimbus.reassign: true
nimbus.file.copy.expiration.secs: 600

nimbus.topology.validator: "backtype.storm.nimbus.DefaultTopologyValidator"

#44 vl ENATENA
ui.port: 8080
ui.childopts: "-Xmx768m"

logviewer.port: 8000
logviewer.childopts: "-Xmx128m"

logviewer.appender.name: "Al"

drpc.port: 3772
drpc.worker.threads: 64
drpc.queue.size: 128
drpc.invocations.port: 3773
drpc.request.timeout.secs: 600
drpc.childopts: "-Xmx768m"

transactional.zookeeper.root: "/transactional"
transactional.zookeeper.servers: null

transactional.zookeeper.port: null

### supervisor.* MCEMNHT Supervisor T
# 3 T AEAHL EIS AT I TARERR RSO, A TARRERE I B — IR i
supervisor.slots.ports:

- 6700

- 6701

- 6702

- 6703
supervisor.childopts: "-Xmx256m"
# Supervisor ZFERFL KM HHHIR TAERFE 4R 5)
supervisor.worker.start.timeout.secs: 120
# Supervisor \A LAEBFEIE T I B BEAT 3 A Lok I TR] R R/
supervisor.worker.timeout.secs: 30

# Supervisor fuft LAEMFEIPIRSHINN%, Supervisor STEWEM &) LIEUFE
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supervisor.monitor.frequency.secs: 3

# Supervisor % Nimbus )L BEIAR
supervisor.heartbeat.frequency.secs: 5

supervisor.enable: true

### worker.x FUENH T TAEHFERATS
worker.childopts: "-Xmx768m"

worker.heartbeat. frequency.secs: 1

task.heartbeat.frequency.secs: 3

task.refresh.poll.secs: 10

zmqg.threads: 1
zmg.linger.millis: 5000

zmqg.hwm: O

storm.messaging.netty.server worker threads: 1
storm.messaging.netty.client worker threads: 1
storm.messaging.netty.buffer size: 5242880 #5MB 2247
storm.messaging.netty.max retries: 30
storm.messaging.netty.max wait ms: 1000

storm.messaging.netty.min wait ms: 100

### topology.* HLENH T HMAHITH storm

topology.enable.message.timeouts: true

topology.debug: false

topology.optimize: true

topology.workers: 1

topology.acker.executors: null

topology.tasks: null

# VGBI ), A SRR, RN A 2RI

topology.message.timeout.secs: 30

topology.skip.missing.kryo.registrations: false

topology.max.task.parallelism: null

topology.max.spout.pending: null

topology.state.synchronization.timeout.secs: 60

topology.stats.sample.rate: 0.05

topology.builtin.metrics.bucket.size.secs: 60

topology.fall.back.on.java.serialization: true

topology.worker.childopts: null

topology.executor.receive.buffer.size: 1024

topology.executor.send.buffer.size: 1024

topology.receiver.buffer.size: 8 #WENMESSFEIRZE MM, W.OBREFRMIE. k& KF
Tk

topology.transfer.buffer.size: 1024

topology.tick.tuple.freg.secs: null

topology.worker.shared.thread.pool.size: 4
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topology.disruptor.wait.strategy: "com.lmax.disruptor.BlockingWaitStrategy"
topology.spout.wait.strategy: "backtype.storm.spout.SleepSpoutWaitStrategy"
topology.sleep.spout.wait.strategy.time.ms: 1
topology.error.throttle.interval.secs: 10
topology.max.error.report.per.interval: 5
topology.kryo.factory: "backtype.storm.serialization.DefaultKryoFactory"
topology.tuple.serializer: "backtype.storm.serialization.types.ListDelegate
Serializer"

topology.trident.batch.emit.interval.millis: 500

dev.zookeeper.path: "/tmp/dev-storm-zookeeper"

2.2.3 storm.yaml 324

% STORM _HOME H % N conf/storm.yaml 3CfF, 7 LL7E 7% Storm fc & AIER A «
storm.yaml 237 i defaults.yaml AT A LT JLANEC B S D20 B E Y o

(1) storm.zookeeper.servers
XK Storm EBEIR S5 1) ZooKeeper ZEBER EHIAIER, B HIBCE NV %L T

storm.zookeeper.servers:
- "111.222.333.444"
- "555.666.777.888"

WIRVRI ZooKeeper A FH (1) I ATER A (K3 I ASAH [R], Wi 13 & storm.zookeeper.port”
(fE.
(2) storm.local.dir
Nimbus F1 Supervisor 573 UEFE 75 BAEAHAERE 11— AN H F A7 66D B PR A& (U jars. confs
o RMAXIER G EHL EOIEZ H 3, W T EIE SRR, ARG EHNARCE IS H A
i .

storm.local.dir: "/mnt/storm"

(3) java.library.path
X3 Storm A KA ML ZE (K 42, B0 ZeroMQ FE A JZMQ FE . ERINIK
/ust/local/lib:/opt/local/lib:/ust/lib 3 FH T K 2 4 aede, —MATRE W E AL E .

(4) nimbus.host
TAENY &S T N MY jar B confs SCAF,  F5 B ANTEMPLL 0 L& 3 00 Bl .

nimbus.host: "111.222.333.44"

(5) supervisor.slots.ports
TR TAE R, A DUE R & OK B 1% 19 5 L1817 2 DA Worker. £~ Worker
AT s RO R T E SOR AR TR A S AT TR URAERX e 305 AN, AR
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J&i Storm ¥ 43HECE] 5 4 Worker 7EIX & FAL LIz 7. anifse 3 AN, Storm K440 3
Worker. % E IR CHLER D 6700, 6701, 6702 1 6703 _ERCEIE4T 4 > Worker. f51101:

supervisor.slots.ports:
- 6700
- 6701
- 6702
- 6703

2.2.4 Config 2

Config 75, B[l backtype.storm.Config, J&—/NMITAHECE PR, — MR FME e Bl E 1
helper 5.

Config KAt 75 7R B — MR FMICE Map, I P ml LLBCE ) IC B g fit 1
setter J7V%, IXAWALTFEIRE L) LT HIAL

Config AL T Storm HEHEAI Storm #1 +0 1 T4 7] BE KL & 1% &, 1] LAYE defaults.yaml
A A R BB IAE

AT DA A R C TN N 21 Config 287, Storm 2 ZMEAT AR & AN BE VR A C & 000, (&40
FMATPLLE Bolt 1) prepare() /714843 Spout ) open() /774 H H A ] I L6 c & 0,

Config KRR K R WIE 2.2 IR

backtype. storm

Class Config

java. lang. Object
L Jjava, util, thetractMap<E, V>
I—java. util. HashMap<java. lang. String, java. lang. Object >
I—bat:kt]?']:ua. storm. Config

All Implemented Interfaces:
java. io. Serializable, java. lang. Cloneable, java.util.Nap<java.lang. String, java. lang. Object>

Kl 2.2 Config M4k ZR K
Config 211 setter J7y5UIT

public void setDebug (boolean isOn)

public void setFallBackOnJavaSerialization (boolean fallback)
public void setKryoFactory (Class<? extends IKryoFactory> klass)
public void setMaxSpoutPending (int max)

public void setMaxTaskParallelism(int max)

public void setMessageTimeoutSecs (int secs)

public void setNumAckers (int numExecutors)

public void setNumWorkers (int workers)

public void setOptimize (boolean isOn)

public void setSkipMissingKryoRegistrations (boolean skip)

public void setStatsSampleRate (double rate)
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JF%54%. (Serialization)

KA Storm FIFIMERGEAMTIZAT, W5 0.6.0 ZJGHIMRA . 1E 0.6.0 ZHil, Storm
AR RS

JCA ] DAL BATAT R B0 % . AR Storm s — M aURSE, B R EAITE 2 o A AR5
AR IS AR P A AN S R FIA R 4

Storm ] Kryo J#514. Kryo s&— AN RIGFIHRE I P FIAL R, 7= AR N8I .

RIS UL T, Storm W] LLF AL R AR AL L 45 i3 . 719 8040 | ArrayList. HashMap. HashSet
A1 Clojure 852888 A SRARAETCAH ] o — Ah 2R, WG B3 —A> A e SUFF Ik s

231 #hSEE

Storm 7E— NG EA N FBOS R, U SOBCE 2B, Storm AR H S I
FA . TEBRAIFME P A LT, Sedb—208h T T4 Storm 1T 4l 2881 .

B IS INER SRR B 24 - Br 22y Storm (1) AP 39N 4% . #11, Hadoop J& iR
(RVBEAME, HAEH 8 75 K (7R . X1 Hadoop ) API ¥ X 462 —FpfiqH, “87Y
LAY AMERE T Z R IR, AR R B S H .

—kul, DMEAA BRI S Storm c AR SRR 2 A T RE . ik —
Bolt 1 Z AN, M IX ey ol nl Re g A RIS 7l B . 49— Bolt 7 execute J7
EPR R — AN Je ., Jodlnlgesk BAEMI, PrCAn] Re AT R & . T ReAR T Af— 28
RSPIREL, k) Bolt 1 T4 1 RE— AN oc 4l /5 BRI 775, {H Storm JEFFBN AL —FhEE ]
BRI B HBE I T

h, HIAERE S —A RS, Storm 7] I shASEANE S (4 Clojure Al Jruby)
L] 5 2 1 1) 77 A o

232 BHEXFIMK

IEANH T L 2016, Storm A Kryo kP44 . BES2IL H & UFFIGES, 72 H Kryo 71
WEBT B 2R o 5 ZUHERF 1525 5 132 Kryo = 00 DAER A & 2 el A 38 1 5 SUF 5041
NI A E Pk s Rl i S P E 1 topology.kryo.register J& PE5Elilf) . B E—MF
WHRBIZE AR LR HCP AT 2
o RKZEM. EZAMHEIT, Storm #4% /A Kryo 49 FieldsSerializer & /5 5|4k %, X
BT A R AL K RIF M EF——F % 09 m T EA Kryo A%,
e ILT com.esotericsoftware.kryo.Serializer 3 7 49K 2 £ Mg B A,

EFATE T R
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topology.kryo.register:

- com.mycompany.CustomTypel
- com.mycompany.CustomType2: com.mycompany.serializer.CustomType2Serializer

- com.mycompany.CustomType3

com.mycompany.CustomTypel Fll com.mycompany.CustomType3 14 H FieldsSerializer K47
754k, 1M com.mycompany.CustomType2 1] com.mycompany.serializer.CustomType2Serializer
KHEAT A4 o

Storm A # FMACE HE VE M SRS AL T HE B . Config 28— 44 registerSerialization
(RT3, AT DA A i 2 &

4, 45— Config. TOPOLOGY_ SKIP_MISSING KRYO REGISTRATIONS [ ¢ Bt
B WHRBE N true, Storm 2 ZBEATAT & F MHMEAE R B AR h %A AR 54k A,
4 Storm A B —ANFFIL, e AR . WERIRBATIR 2 KA AR PSR AT,
X, BRAEARTE storm.yaml SCAFHR 7S B BT P 5140

2.3.3 Java F3l{k

Wi Storm (& B —F A FEYMGEMER, WA AT RER)E, ORI Java PAI1L.
RATRAGEY: Java JPHITALER, HBA Storm Kt — MR

R, Java JPAIMEITFE BRI MIL 53 510, TR A2 M CPU BUARIE A2 P HIAb X S 1K/ K
Bo UURICIHINBAE A BRI, SRZVESGTEN B e SOPFIEEs . Java FPAIMLIAT A,
TR 2y I AL B )4 4 o

Al LLE I E Config. TOPOLOGY FALL BACK ON JAVA SERIALIZATION it & i Jy
false, JKPUKEE Java [P HIMLAT A o

234 HEAHFILEM

Storm 0.7.0 SeVFR ERFE AR E . 9%, WER—ADAME X T —DPsite, o
FO T A Bolt nI Y, AWV EA IR IX LA BT R

B AMRAMEIRAT, B SIS WO BT T 40 40 T IO AT 4L R R I
IR 2 AL I PP S S W R 91 A T SRR 5 B o 1 SR P A LA ] — AN 2R X
Feyteds, Hob— NP AIas RS R .

AR PIANRE € AAPFIEMAT IS, Storm 23R MRFE R T PS4 . ity 2 RE
SE TR AN G EE SCUR AR AT ] AP SR o 0 TR AARTE N, XA SR OB E ARG T45
A HBCE .
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ZHIEHLH

ATEHE A4 Storm f1E— A8 HE RE B4

2.4.1 Worker #1231

—/™ Worker ( TAEHEFE) ZET=, Supervisor 28 B A T o W EAE A SN &SR T
—EHIREL, e RIEOBME B 2] Nimbus, Nimbus #4755 — & F WL E B4 Ac Worker.

242 TRRET

IR RBETS, P ECAZAT R BN S5 28 f5, Nimbus 23 X LSAE 55 50 73 o4 oAk
A EHL

2.4.3 Nimbus 5(# Supervisor SF{F#HIEFE T

Nimbus H1 Supervisor S JEFEHE BT ebRad W) Chg 2438 BT A, JERE A
KD FTARZE T RS EBRATAE ZooKeeper BLH BAAL ). WG4 Storm £EREH ITiA,
Nimbus Al Supervisor P4 BFEFEN i%Af ] daemontools 5¢# monit LT HMEFRE T, Tk, Wi
Nimbus 2 Supervisor SF#HEFEIET, BATTH G B AT A FIGAR B R AE—FEIEH TAE.

Nimbus B¢ Supervisor [IFET- A 5211 Worker JEFE T4 . 1X5 Hadoop A7), #F Hadoop
th, Wi JobTracker BEREAET:, A IELEIBATIY Job #i4s 22k

2.4.4 Nimbus 2% 2 “H 5"

WK Z T Nimbus 758, Worker Has4kEEHAT. 535k, R Worker JET™, Supervisor
Wk E R EA. (B2, WA Nimbus, Worker ANSHEMEERT (Flln, 23— Worker [{]
FHD B2 HE B H Al E L.

Fr LA Nimbus “ 7ERFHFEE L7 JE ¥ Sk (Single Point Of Failure, SPOF). fESLiEkH,
EAE A KA, K24 Nimbus 5P REFEIET:, Ao RAERMEVER R . Storm B 7 tHXilik
Nimbus 7EA KL & ] .
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A EEHHL B —RIUEE A1
Storm fRIUEEE K B Spout 11714 EUE 4k 5¢ A AL 2

251 HEW “Z24B” BIEX

U ]I, — B, —NKE Spout HITCZ AT LAG LT & T B A B A T3 el . 41
LR ES 7 WEOE AR B QI
TopologyBuilder builder = new TopologyBuilder () ;
builder.setSpout ("sentences", new KestrelSpout ("kestrel.backtype.com",
22133, "sentence queue",new StringScheme()));
builder.setBolt ("split", new SplitSentence (), 10)
.shuffleGrouping ("sentences") ;
builder.setBolt ("count", new WordCount (), 20)

.fieldsGrouping ("split", new Fields ("word")) ;

WD A Kestrel BAFITZE A1, 3 8060) 7 Bin], SRJE0 A BL3A) 7 emit Z AiTEAT T
. kA Spout M— TSR ZE T eI — AR RE o, —
A& RS B R v A o4l . il 2.3 7 oA ) the cow jumped over the moon ¥ 7G41#

["the cow jumped

aver the moon"]

2.3 WordCount FIHEAN )T K TCLH B
L aIE e, I HA RN B DA A PR, Storm A 3K H Spout G4
“OEAALELY . AN JTALIY B TR R R R IS A SRR e A AL B, T Ak 2
KW IR BGAE A 30 B, X AMRE 4L, T BUEH] Config. TOPOLOGY _
MESSAGE_TIMEOUT_SECS KMt B 154 .
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252 MER—|NEEHTZLAESRTEABENSEETA
B, iFRAIEF Spout HITLALII A fr AR, 1Spout 32 11 & S F -

public interface ISpout extends Serializable {
void open (Map conf, TopologyContext context, SpoutOutputCollector colle-
ctor) ;
void close();
void nextTuple () ;
void ack (Object msgId) ;
void fail (Object msgId) ;
}

B 4%, Storm it i H Spout [ nextTuple() /7% M Spout ik —~ 7641, Spout 1 H open()
J71E4E 4 #) SpoutOutputCollector X % & — AN JCH 2 e M . &5 TG4, Spout 2348
f—A “WE id7, DMEHSRIRAICH . #lin, KestrelSpout M Kestrel 71 ELBAF F32E— /M4
S, 22 Kestrel #2AER) “VWE id”. NS —NH B 3] SpoutOutputCollector X%

_collector.emit (new Values ("fieldl", "field2", 3) , msgId);

Rk, JuM k%S Bolt, [FIE Storm 41 57 FUEE O KT S . a2 Storm A8 I E—A>
JCA R SE AT AL B, Storm KE i I J Spout 55 1) ack() /5%, T Spout #2475 Storm I3 id
VENANSE. R, WR LU, Storm K Spout [ fail() J7i%. W&, — ol
Spout {T-55 KA AN BRI, XA Spout 414572 B I e 41 58 2 AH [ ¥ Spout 1T:4%. Wik
— Spout BB HATIR ZAE55, Jedl A SO AT S5 S B HAd AT 55 B ARl Dy ik
TR

24 KestrelSpout M Kestrel A — MR, E0RF “FTFF7 R IXEMA I B L br
IEBA IBABECH, TARTBAE “Fia” IRESFEAFINEE A A7 “frg” RER,
— N KA Sl a2k B AR 2 BAA ﬁﬂ%g)jlﬁﬂﬁﬂ:l_j% P “AeE” RARIH RS
TR S o 43 BB FT I, Kestrel 7] %5 ) S B A5 S 2ds LU BB ME— ide 400
Jt4 3 SpoutOutputCollector i}, KestrelSpout i FH k5 fff EKJ idERoedr) “WHEd7. ZfE, 34
KestrelSpout ] ack()E{# fail() /74 I, KestrelSpout 24— ack B, fail W4 & LA I
S id i &% 3 Kestrel, DLE M BAFIEH 8k & .

2.5.3 Storm {A{RIERT %

YEA 32 71T Storm AIEEPEDIRERI FH P, AW FAE DT — 2 B ER o el —
ANBBEE I FE ELE A Storm, R ACFR SE N — N L — o A N R @ AN Storme M I X P AE
MR BT g e A AL RS Storm W] DU R, I Honf AAH RN XS Spout BTG EATHAIA -
Storm [¥] APT $& 4 T — /N7 1) 5 12K 58 BUX LA T 55
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TETCHM g e — AN, R R N B 2 (Anchoring). Anchoring 5 &S — N8 11
JCA A — I T e . EFRATEE T LAUR Bolt AHIHEAT M4, XA Bolt KA & —M ) 5 Jc 2l
X153 h A RS R (R«

public class SplitSentence extends BaseRichBolt ({

OutputCollector collector;

public void prepare (Map conf, TopologyContext context, OutputCollector
collector) {

_collector = collector;

public void execute (Tuple tuple) {
String sentence = tuple.getString(0) ;
for (String word: sentence.split (" ")) {
_collector.emit (tuple, new Values (word)) ;

}

_collector.ack(tuple) ;

public void declareOutputFields (OutputFieldsDeclarer declarer) {

declarer.declare (new Fields ("word")) ;

}

AR AT DN SHOR B, RO B E (anchored) o A IXAS
B TR E 1, WER R TR R FUIF AL B, BRI Spout JTCALR AER Jm H A . AH
B WERARCAL A ERAE IR, AERATE S SR A

_collector.emit (new Values (word)) ;

X7 2R ) B T S BUR M A 2 (unanchored) . 1R TG4 R MY FUFALEE, HRoc4
PASER . X TIRTZEN Topology HIZAHTIRUE, A7 I A% 75 EEAH IV i A S — AN AR A
o4l

— AN o T L R e Bl 2 AN N JCA . TEMIRBAEEECR G, XA, —
HAHIE (multi-anchore) JCA KRR AL R T 30K H Spout 2N ud Bk . H A €2l
R E — N ICA SR AL — N Je Ak 58 bt 5t

List<Tuple> anchors = new ArrayList<Tuple> () ;

anchors.add (tuplel) ;
anchors.add (tuple?2) ;
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_collector.emit (anchors, new Values(l, 2, 3));

AW eI B e BN Z A oA . EE R, X E AR IS AT g5, BT
AA R ITCHE, WK 2.4 k.

K24 QIETTA A 1 TCHE

Storm [ SEILIE FH A7 0] JEFA B LS G2 4

BT SRR WA AR S TR o 4 5E AR BT AR BN STAL IS, Storm ¥ 1] 5E APL KR T
NIt ARG — e . X il f# ] OutputCollector 2 ack A fail J7vk 5 ). W4t
[ SplitSentence 74, W LG 24 A JCA AL T acked RA, FEFEIXAN LI T D289 AT

Al LLE A OutputCollector 2 (1] fail() 77 ¥ 3 BV R AR Jo 414 AR 1K) Spout HIJGA . 511,
I RS ] DA IR 6 S P22 7 i il 3R B — A, WD R C N TG 4 o H T B WD IR o 4.
Spout TG [FIBURTH FE LE AR tuple B PR B8 B PR

PRACERF B — AN TCHL N ack B fail. Storm A WAERIBEGA LAl FrLAIHR A
ack/fail FANTC4l, AL A SHFERNAT

1RZ Bolt JAH—MEHC— M ATT4l, RS IC4, 1E execute J7VEMIATCA I I,
1X4E Bolt HA Il ye s FR M) At . Storm H—MMEHFR N BasicBolt, A REHEIX /MR
. SplitSentence )45+ 1] LL{# 4] BasicBolt 5 .

public class SplitSentence extends BaseBasicBolt {
public void execute (Tuple tuple, BasicOutputCollector collector) {
String sentence = tuple.getString(0) ;
for (String word: sentence.split (" ")) {

collector.emit (new Values (word)) ;

public void declareOutputFields (OutputFieldsDeclarer declarer) {

declarer.declare (new Fields ("word")) ;

}

AL Z AL, X ERAE R, HEE . T kW R
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BasicOutputCollectorare 5 [ 3}] Anchoring ZIHi A T4, 4 execute J7iE5EHN, HiAJTCAl H3)
PARGRTHRINGS

LIRS MR G EE IERARAE ) Bolt AIRESS IR —ocdl, HEIEE T —Rocd
e R . BEMIERE B4 multi-anchore ‘EAT1H H G4 . X LR PG A JE T ) H10
IBasicBolt #i .

2.5.4 Storm AL AT %

—/) Storm #1 ¥ — AR Acker (155, X T4F—4> Spout JG4l, ERERICALNIAT 7 LI
Blo A Acker FH 21T 7 LR EDE 5221, BRIE—AMHEE] Spout /155, Ai& Spout JG4l
FAESEW R . Al LAZESRHMEC & 4 ] Config. TOPOLOGY ACKERS A —MNHEFMXE Acker 1T
2[4 . Storm ERIL TOPOLOGY ACKERS A& 1 4N, X F4hMbH K EE S, w2 hnix
N

Hf# Storm A FEMESCL BT 5 3, SEH AL A dr IR e AL AT I . 24 e dLAE
WA, TR EAE— Spout BX Bolt H, BAELE —MBENMIL) 64 47 id. X4 id #
Acker FIRXE—A Spout Jo4l ERERTTAL A 19 LI K

REASTCAFNE T Spout Jo4L id (FUAEAETCAIM P AFLE ) o MARTE— Bolt K —
ANBR e, >k B el Spout JCALIK id #EEHIENHIN tuple. 24— Iu4lE acked
B, B R AN R LA R OGO A4 e AR 4 SO (A S BIAR R ) Acker 41555 el e &
Jf Acker “ILTEAEIX A Spout JCAH M TCHAM B SERE T, 7R b (10587 ) 70 20 i e 21 3k
XHL”

B, wHEET o4l C Al tdl D f E, 4 C /& acked I, JoAIMHLAL T, Wil 2.5

Fir.
(=)

©

K25 Jcalmsls

MBS EZER C HIIEIN, D A1 E e 2 Hordr, P 7k i A 25 i 5 10 58 B

ZHEICEHRE], £ Topology B A LIHHA TR EE M Acker 155, X FET LT ) @ :
M —/NJG41AE Topology HLIHI & acked Y, ‘& WAl H1TE & ME— ™ Acker 1145 &% IX 2645 JL e 2

Storm {5 U 75 S — > Spout 7641 id | —A Acker /145. B TAER—A ool 5 H
HAETHrEM I Spout ITCALHT id, ‘EAI1ANTE 1% 5WFLE Acker 1145741 .

Storm [¥) 55 —ANH 1552 Acker fT45 WIHALIEER T ##MEAS Spout 115542 71 5t BT TERER 1Y Spout
JCAH: —A> Spout fE55 KIE— A TCA R, & R R R IELIE I Acker, 5 F1HAT:

()
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% id 1157 Spout JTCA; RJE—> Acker FHE|— MW O B RIE K% 58 H SRR
f£45 id.

Acker fEZA WA IRER AN . X T RERJCAHN ST ET s (a2, HREPT
A TdM il fe sl Acker I N AE AR S AR, Acker SREUA R Hmg, HFRZERA
Spou JCA —Mil @ A ) (29 20 NPT o IXFRERELSH VRIS Storm Q] TAE ) OCHE, X )&
Storm [ KSR o

—/ Acker L4517 K H Spout JG41 id 1) map [—Xf{H. 26— MEAZE)E Spout JCALIK
E55 id, H TR RILTEROH B o 3 MEZ A 64 f71I1H, R4 ack val. ack val &*ANTt
MRS, ANEZ K2/ EASUE T o4 id (1) XOR, A ER 4G E Fl/8% acked.

—/> Acker {155 F] ack val W& 0, BELAETCAHR O 58 T - PIAICA id & BEL
(1) 64 £ 31, ack val JAMBSA 0 AT REPEZIER /M. AP 1 711 ack, BELE|—MRK
A, EWEALATE. 746 BMEGAAEIXA Topology K AR, Has FEEW Lk,

WESR T fift 7 vl SEPEEE, AhBATE S — NI A RIS RG], HHEERRE LT Storm Wifi
S s 25k

(1) 1F5-8 T FHTUHELAH W ack:
FEXAE LT, ZERHR IR IMOC 4L 1Y) Spout TG4 id 2B IR FE4 B K

(2) Acker 447 :
TEIXFREOL T, Fr A 1 Spout JCALERER ) Acker 258 N I 4% F K o

(3) Spout £ 447 :
TERXFEOL T, Spout 155 15 AR 4 DT ELTBON Lo 91, 4% 7 i e 2N, Keestrel
1 RabbitMQ %5V JE A F 2K A7 2545 1R ST BA B
WARIT L, Storm [ A SEMEHLEDE 820 A0, AIRAAIT . AR

255 FABAFEH

Acker [R5 RN, PTUAATTEAR 2 1990 4h . vl LB S Storm UTCALAF id A acker”)
EREREATRITERE . WA SR EARA RN, FERINE 2 1) Acker 155 -

R AT SEVE R AR A AR L —— e U, ARANE A R B 0 2R 25004, B4
A LLANER I Spout TCAH (R JCAIR LLER &1 Storm P fE - AT BRER— AN JC AR 20 56 4% (100 S A
W H R T IC AR AN JCHAEAE A ack WE. BBAN, EHEE DN id DRAFAEREA RN
TR, gy Sl PG Ol

B =R I7 3 m] DU B vl SE 1

H—FlE B E Config. TOPOLOGY ACKERS 4 0. fEXFEH T, Storm £7F Spout A& 4t
—Ngedl)a, SEEDAR Spout 1) ack J7ik. TGRS HEERES

SRR 7V R v R SEA BR v S R e EE S . T RAYE SpoutOutputCollector.emit /5
R R id, R0 TN Spout TG4 BB
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RJa — MO AR R — DRI Nl ik 2 TARICIEAE B, TR
AR E O R EA T U EA AT [ BIEM Spout Jedl, PrLL, WIREATAA acked, A
I JEATAT Spout JGZH R

iH R AR F

2.6.1 ZeroMQ

OMQ A ZeroMQ. OMQ ## zmq, se— MWL HMERE, — MEHEZ—FER
Socket P, — MW EALFIBAFIZE . E{H4F Socket ZWFE NI, PERET mr, WLABSHERE N .
HEFEM. TCP. Z#EEUAT L4, SZFF C. C++. Java. NET. Python %% 40 ZHiE 5, ¥F
Linux. Windows. OS X K ZH#AE RS, UL LGPLv3 WhisliAT 4.

ZeroMQ #& Storm — FLASAEAT I I EAE R . (FU2, ZeroMQ AL RMME. 24K
FEQ R JLAN J7 T

o ZeroMQ Z—AARMALEY I & F, CILEIRBIBN R AR,

o ZeroMQ #9355 PR AR

o ZeroMQ A8 M A RRI RAZ A £ F E K, 7 LB AT RAH 2.1.7 R ZeroMQ fE5

Storm -8 TA4E.

2.6.2 Netty

Netty #& Storm 0.9 JRAH 5 | N RAEHHLE Netty $E4E T —AN40 Java (19 BB il o7 &,
THERT Storm X ASHLZERIHAS . Netty HILHIPEREZ ZeroMQ HIWIfE, I HE 45 TAEUERE 2
[ (R AR K W] B o

Storm EREH] ZeroMQ 1R AR%m)ZE, W REAE Storm 48] Netty, UG 24U T I A
FIMAF] storm.yaml SCPFH, IR 92 BRI =2 R #E R

storm.messaging.transport: "backtype.storm.messaging.netty.Context"

storm.messaging.netty.server worker threads: 1

storm.messaging.netty.client worker threads: 1

storm.messaging.netty.buffer size: 5242880

storm.messaging.netty.max retries: 100

storm.messaging.netty.max wait ms: 1000

storm.messaging.netty.min wait ms: 100
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2.6.3 BHEMXHEBEIF

WIS Netty BE ZeroMQ, H LI ik 52 backtype.storm.messaging.IContext £ 11,
sl LA A g SO s S HLE .

Storm B)FF & IMESE F=INME

Storm AYFREE— B0 A A2 A5 L TF R A SR A Al

271 FARINESRMERN

Storm () FFRKMEEE SR Storm FF & N B 14T Storm 27 I & H AR FAET . Storm ¥4
G LT 2 53558 PC FHL, AT Z T ML %2 Linux 807 Windows #R1E RS, 54t
TR 5L E JDK. Maven. Eclipse 25844,

TEITRIAES FTHIITF & Storm N, R4 AR .

AR AR AT, 7> Storm 251, HIT- I AR FIMNRH $h o fEAHBE A I AT
INRITIEERE ListT b,

272 HFINMESEEER

Storm [FJAE/ =38, WAIE Storm SEHFIAEE, FHE3 Gl W2 M FEHUEN TR, 223 Linux
BERS, FINTELZRE 5 E JDK, ZooKeeper. Storm. ZeroMQ. JZMQ. Python Al unzip %% .

FEAE P IAES IZAT Storm N H, FROMIZFERE

MEERER A FE SR, Storm 2 =385 T AU HE ZooKeeper ZEHEFN Storm 24 . Storm 42
HERIAR PSSR 2.6 JTo

e s | T
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Storm £EFEZRALT Hadoop ££7F, Hadoop 121711 /& “MapReduce 1EML”, ii#E Storm |-
BATHE “Hdh 7 “AEk” A “4n4h” ARG ZAEHE AT, —ADICBMXA/E, MapReduce
VMV G A2 SE R, T A K AR AR B . (B E 2R AR IEE D . Hadoop 45 Storm % L

2.1 .

%< 2.1 Hadoop 5 Storm R9¥tEE

% BRI Hadoop Storm

JobTracker Nimbus
AFME TaskTracker Supervisor

Child Worker CLAEZERE)
N FH 44 R Job Topology (#HM)
AP Mapper/Reducer Spout/Bolt

TE Storm FERFEH A PRI AT 55, B 3245795 55 (the master node) F1 A7 /4 (the worker
nodes). HA, T AT A, M TAET BRI AT 24

FEN BT NS HERE, FROA Nimbus, 28T Hadoop Ff) JobTracker. Nimbus /1 57
TEARRE R 20 AR, 9 s BOAE S5, JF IR ML

FEASTAEN SIBAT AP 3EFE, #Ch Supervisor. Supervisor WU CLZ8 4Bt ) e 11715 1
VRN, JE B A 11 Nimbus V&0 Bigs e ) TAEERE . B84 TAERERE AT Topology H—A>F
££; —/MEATIH Topology B &9 HUEVF 2 FHLIVF L T/ERERE . Nimbus F1 Supervisor 2 [H] ]
JAE IR TAE & B ZooKeeper ZERESE M. J34b, Nimbus ~F4P 25 Supervisor 4 3%
SE PRI IR TR S T A IR S EBRAEAE ZooKeeper 154 A MEAL I o IX R A W] LU H

“kill -9” 5| A% 46 Nimbus 5(# Supervisor, ZJGMATISIFuh &0, BATAHE K E—F. X

PR IAE Storm BRI o

2.7.3 FERIMESHEFFINERIXTEE
22 I T#E Storm Ty MRS, 3R 2.3 BoR TH8E: Storm A=A 8 fr 75 1) F 2

L/CE S A i W
%22 £ Storm FIEMEHINE

LI FRINE IR
BIERS Linux/Windows Linux
B 1 & 3ANHES

%23 $EE Storm AFINERMEMEERGRTH AR
B4 R T &bk HEFFRRA
IDK. Tk http:/{www.oracle.com/technetwork/Java/Javase/downl 16 LI

oads/index.html

ZooKeeper A= http://zookeeper.apache.org/releases.html OHTRRE IR
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(&R

NG g T &tk HEFF AR
Storm A= http://storm-project.net/downloads.html TR E IR
ZeroMQ A http://www.zeromg.org/area:download 2.1.7
JZMQ A= https://github.com/nathanmarz/jzmq OB AE I
Python A= http://www.python.org/download/ 2.6.6 DL I
unzip A= http://www.info-zip.org/UnZip.html#Downloads TR E IR
Maven TR http://maven.apache.org/download.cgi SO iR

. . . for Java EE Developers
Eclipse TR http://www.eclipse.org/downloads/ Bk

Storm #FMEIFITE (parallelism)

2.8.1 TAE#HIE. MITHRMES

Storm [X 73 LAR 3 N EESAA, HIKAE Storm HEEEHIZAT 4T .

e T HE#A4% (Worker Process )
o MATZE (Executor) , BPZ#2 (Thread)
o f£% (Task)

TAERERE . JATE . AE55 =8 ZIRSCR I AME G 7 Wil 2.7 Pros.

TARRERE
PATHR PATHR
5%
5%
PATHR
5%
5%

K27 TARRERE. $ATH. (B =HZIAMRR

Storm FEHEIK)— DN A REA — A EE A DA RS AT A EE 2N B, AT
VERERERAT IR AN — A 7o TARRERRIR MR 0t Il e IXAN M — A e A4
A (Spout B¢ Bolt) 1847 — A s Z AN HATH . —MEAT P MIFEZ ANIEITLE Storm LR
N2 AT RIS .

—ANEE A PATER ATREISATAE D TARRERE A, AT AR th AR ERE AR A,

AREA AR IZLAE (Spout B Bolt) 1847 —ANERE M55 .
RS PATIIE R EE A B, AR SEBLI AR Spout 5% Bolt, VAR AT 55 5 SR IAT
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— AR BRI A ST R IR A A, (AN AT A () BT LARE
BRI AR o IX RS, IR ROL: #threads < #tasks. BRIATEOL R, (T4 MEE ik e
AR T B8 I B0R, B Storm 2348 AR AN FE AT — MT 5.

282 BLEHINIFITE

WHER, Storm ARTE “IATE (parallelism)” L[ JH TR TS IATERE R, £R—
MALFPATES (Gfe) MRInEE . eSS, BARIRAME “IFATRE” 23—
SCERGA T el B E AT A R . TAERERE R BCE AN Storm #FMRAE S i (HIRATH 471
R, “IHATRE” JEHAE Storm HIEH L A E L.

DUR 25 H A5 C 50 328 T PRI MRS DA B A A AR PR b AT 0 o BRAR T B X S8 e T 1) 7 VAN 1k
— R, HERK P RAH T H P2, Storm H ATA WF ECCE WCE L 58 ZU
defaults.yaml<storm.yaml< & i 41 [T 0 B < PN E 45 o AL 2F IR 0 B <AMERRE s 4P F I

1. TIFHEEE

FIR: ARTEPANF Y S 3R T LA 2 DA TAEER
fid &% : TOPOLOGY WORKERS
L AR B R 1)

Config#setNumWorkers

2. JTE/AEREE

ik B EZ DA AT
BoE LI Bk

W] AR B R A1)

TopologyBuilder#setSpout ()
TopologyBuilder#setBolt ()

& Storm #9 parallelism_hint 4k JL /45 & 4 Bolt 49 HATH M4s 48, T RRAES M 48

HE.
3. {ESH9%E ( Number of tasks )

k. AN L DAL .

i E %I : TOPOLOGY TASKS
(http://nathanmarz.github.io/storm/doc-0.8.1/backtype/storm/Config. html#TOPOLOGY TASKS)

AR EARHS T 1 7R

ComponentConfigurationDeclarer#setNumTasks ()
T setNumTasks (java.lang.Number val)
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NIRRT, AESE R BRI R

topologyBuilder.setBolt ("green-bolt", new GreenBolt (), 2)
.setNumTasks (4)
.shuffleGrouping ("blue-spout) ;

75 LT ARG, FRAT TG Storm JZ4T GreenBolt, HATMAMI AT & 4 MHIAT%
Storm 23 A EE N PAT R/ EFLBAT PIAMEST o WERA U BAE 55 1980, Storm BRIAEE AT
Wi MEF

2.8.3 FRIMRA

R E AN 44 8 mytopology 4k, HI—™ Spout 41} (BlueSpout). P~ Bolt 411}
(GreenBolt I YellowBolt) 3Lt 3 ANZHA4H) 1%

Config conf = new Config() ;
conf.setNumWorkers (2); // fHHMHA TAEDERE

topologyBuilder.setSpout ("blue-spout", new BlueSpout (), 2); // WIHATEN 2

topologyBuilder.setBolt ("green-bolt", new GreenBolt (), 2)
.setNumTasks (4) // ffH 4 MES
.shuffleGrouping ("blue-spout") ;

topologyBuilder.setBolt ("yellow-bolt", new YellowBolt (), 6)
.shuffleGrouping ("green-bolt") ;

StormSubmitter.submitTopology (
"mytopology",
conf,
topologyBuilder.createTopology ()
) i

mytopology #1Fh [ FiliR 1 T

o JnAMFIE A MA-TAE#AZ (Worker) ;

e Spout 5 id 4 blue-spout. F4TE # 2 49 BlueSpout 5 %] ( = £ B ASHAT 85 Fa 9 NME
%)

e % —/ Bolt £ id # green-bolt. FATEA 2. EHHA 4. AL RIEIK
blue-spout P & 4t TR 49 GreenBolt 4] ( = £ BANPAT BFe 4 MES)

o %=/ Bolt 2 id # yellow-bolt. FTATE X 6. & MALL40 7 KIEIX green-bolt T A
A LLRE) YellowBolt S5 4] (=4 6 NMHATEA 6 MES) .

LA, ZFRId—ILEG WA TAEFE (Worker), 2+2+6=10 MH4TEs (Executor), 2+4+6=12
MMES. I, A TAEERE AT LA ECE] 10/2=5 M HATEE, 12/2=6 ME5%. BB T, —
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MPATERPIT—MES, BB iee TASWEH, W LSS o RIPATa+, K,
GreenBolt 5245 green-bolt F]— N AT &K 2 2 FCE 4/2=2 MT-55 - mytopology o 4b S HExT

IS (R R o e 2.8 i

mytopology
blue-spout green-bolt yellow-bolt
g it
4 AR TR
AT s AT s AT s AT A%
5% 1155
AT AT
%% 155
AT s AT s AT s AT A
%% 155

[ 2.8  mytopology 4+ S X R F 8 5 43 B

Storm #EAE T W B I IRATE I 5L, H AT %A TOPOLOGY_MAX_TASK
PARALLELISM, BB BN A 77 A (R PAT 9 ) doe KB e o T8 7 ko B i - B ol 7
AU IS AT AN AR R AR S, LAY Config#setMaxTaskParallelism() /7 V2: K L B

1230

2.8.4 AN ZEITHHINIIFTE

Storm —AMRBUFIRFE R, v LA Ed b TAE#ERE (Worker) FI/EHAT#E (Executor)
I AN 75 LR A SR B 3, IXFEAT I ERR A B3P (rebalancing) .

AR AT S D Tl

e 1#JH Storm Web UL,
e 1A CLI T H,

AT CLT R SEHLR A F P (1 — A7«
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IR W ZEE

"mytopology" #HIMEM 5 4 Wworker HEFE
"blue-spout" Spout ffiH 3 I~ Executor
"yellow-bolt" Bolt f#if] 10 4> Executor

+ o o3 oW

$ storm rebalance mytopology -n 5 -e blue-spout=3 -e yellow-bolt=10

Storm S ITE R

fE Linux £ HEAMA storm, AHALATSEHUE ., B4 storm help, 7 LI Storm
AT % i (Command line client) $RAEHIFIE B .
Storm 0.9.0.1 WiUATE Linux £ ELAEHI storm 5 1%t 250017 -

Commands :
activate
classpath
deactivate
dev-zookeeper
drpc
help
jar
kill
list
localconfvalue
logviewer
nimbus
rebalance
remoteconfvalue
repl
shell
supervisor
ui

version
Help:

help

help <command>
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Documentation for the storm client can be found at https://github.com/nathan

marz/storm/wiki/Command-line-client

Configs can be overridden using one or more -c flags, e.g. "storm list -c nim

bus.host=nimbus.mycompany.com"

M AT, FThi Storm [ SAT 2 i it 77 19 Mo
1. activate

WaETEE 3 4h Spout. TEIEUWIT

storm activate topology-name

2. classpath

FTEIH Storm 2 7 iz AT a2 AT (1288815 (classpath) o iE7EUNT -

storm classpath
3. deactivate

AR E B3 9D Spout. TEIEUIR

storm deactivate topology-name

4. dev-zookeeper

L dev.zookeeper.path i & FIEAE A AHL H 5%, LA storm.zookeeper.port FiC & FIEAE A ¥ 11,

Ja 38— ZooKeeper k55, A RIF R/, EIEMIT:

54

storm dev-zookeeper

5. drpc
JAB)—A> DRPC ~F4 it fe . AT
storm drpc

%42 W iZ A4 H daemontools B3 monit T H #1217,

6. help
ITEN— 25 A B R B T a2 5 . TR R
storm help

storm help <command>

B NN SE storm, 7] LLE Bl storm help @4 .
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7. jar
IBATHRNIIRTE S8 main Jrik. EEUR:
storm jar topology-jar-path class ...

2 Storm [ jar LA “~/.storm” FIFCE BRI AE (classpath) H, DUE 40 M EACHT,
StormSubmitter 23 4% topology-jar-path [1] jar 3CfF

8. kill
FHE4 N topology-name FIFHFh . TEVEMI R

storm kill topology-name [-w wait-time-secs]

Storm B 5 TEHL I BB I A R 25 H Spout, A ARVFIT A IEFE AL )7 B 58 BiAb
P, SR, Storm K525 Worker JE BEEATRPIRA . AT DAEH -w #5105 &5 Storm 7E2EH 5
IR P U TR S5 A5 (14 o ) G

9. list

FIHIEAEBAT IR A IRES o TR ATR

storm list
10. localconfvalue

FTEI A HE Storm it B H conf-name H{H . B0 T:

storm localconfvalue conf-name
A Ml Storm HiL & f&~/.storm/storm.yaml 55 defaults.yaml 5 FF 145 R .
11. logviewer

JA %) Logviewer ~FAPHEfE . BILMIT .

storm logviewer

Logviewer $#&ft—/> Web #:10#&F Storm HEIAF. %2 N izl H daemontools B
monit BN EAT

12. nimbus

Ji &) Nimbus SFHHERE. TEIEUWTT :

storm nimbus

Z a2 Wiz AE H] daemontools 2% monit 1. B =B 1T,
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13. rebalance

WA
storm rebalance topology-name [-w wait-time-secs]

A IR AT ey Y B LS IR AR AT A $ ) Workero BT, RECIRAT—A 10 419 4
HE, BRI RUEAT 4 A Worker, SRR EAINTI50 10 AT SIS IR0 e AT
Spout #BLIEAEIEATH IUFH A1 1) Worker, JXFERENTT /21T Workero fif BRI — Tk
ATCHAN IR RS, (H Storm $24E T —A> rebalance i, FRATTAT U] — b 5 ] 5L 1)
THERMEE — Rl

rebalance B SGxAE SUBIN IR A W AR TS0 4, AT -w vl LAZE s BN IR TR, S0 B B2l
IrBCEEAE Worker, #HAMIRIPIZIEFORKPIRZS, RIS IR AMITPREAET, A 1 Fh 4kt
b er

14. remoteconfvalue

FTEN Y I A2 EE B Storm i I¥) confrname {H . VAU T -

storm remoteconfvalue conf-name

LR Storm fit & /£ SSTORM-PATH/conf/storm.yaml 5 defaults.yaml & 3458 . Zay 4 b
IAEERTE Y i RIsAT .

15. repl

FIFF— MU K4S (classpath) HT jar SCFFIRC E ) Clojure REPL, LAE I AT H
R
storm repl

Clojure AJ LA A — PP EIASTE: 5 Wk Bl Java 1, {HJ2 Clojure 18 £ 2w 2 7 X2 REPL,
REPL &My 2478 0. 1/ REPL, LU A2 H AT, RIGEELR.

16. shell

AT Shell A, THIEMT:

storm shell resourcesdir command args
17. supervisor

J38)) Supervisor PR . EEATT
storm supervisor

%A 2 W iZ A ] daemontools B¢ monit T 2 51217,
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18. ui

JA 8 UL SFPife e A u T -
storm ui

UI 4 Storm LML T —A> Web FHH 3 BRI T HIMAUTEA G5 S o &2V iZ Al H
daemontools B{# monit T H 1B 1T.

19. version

TED Storm KA HIARA S o THIEWTT

storm version

Javadoc 344

XTI Storm $AE7ELL Javadoe SCRYME R, W ELS 1R ML

http://nathanmarz.github.io/storm/

HEr, Storm F2ALHILELL Javadoe KRN 2.4 Fios .

2.4 Storm 1ZHtRY7E L Javadoc Y

Storm kA Javadoc TSR SRR AE

Storm 0.8.1 http://nathanmarz.github.io/storm/doc-0.8.1/index.html

Storm 0.8.0 http://nathanmarz.github.io/storm/doc-0.8.0/index.html

Storm 0.7.1 http://nathanmarz.github.io/storm/doc-0.7.1/index.html

Storm 0.7.0 http://nathanmarz.github.io/storm/doc-0.7.0/index.html

Storm 0.6.2 http://nathanmarz.github.io/storm/doc-0.6.2/index.html
KRE/NGE

AT Storm [FISEMEIUE T —RVIHRE . W ARFR2E ], 38 N T fi# Storm 12
AW, WiCA4LK, Spout TSR, Bolt LM IALILIG, FHFME Spout F Bolt I 11
Kl; Tfi# Storm MIECE . FAML. BEHLE]. ArEEMENLE] BRSNS T RIS 547228
5i; HR# Storm #iFMFIIFATIE (parallelism); A& Storm Ay 2474/ Ui Javadoc U N 7%
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EX—F, FEFSfTE Storm $a4h69 RE) LA A F LA, AR I fTH

F AL 2| —ABATF 49 Storm KA.




EIE RIMERE

WA=

ZAEH] Storm SIS, EICHTEBIEITINA “4h4h (Topology)”s —AMh4hE AT
] B TS AE DRI RS R S A B AR, Y R TR] A R W B A A ] A
R

AMISAT AR 8, TRIHAT A RS AS HAR K jar . SR,
BTN A

storm jar all-my-code.jar backtype.storm.MyTopology argl arg?2

Za 2T HSE argl 1 arg2 SKIZ4T all-my-code jar 5L 128 backtype.storm.MyTopology
R FEIFEEE X T b, o EH#AC 3] Nimbus. storm jar #iy434)> 61 57 1%48 Nimbus F1_ 4%
jar f.

B 4M 1) 5 A2 Thrift 4549, 1 Nimbus J&—> Thrift Iik55, B CCR] RLATH AR e g R 5
FOREIEIFHEAT Topology. LI AT /EHE T IVM i 35 5L 5 i 505 925

TopologyBuilder

TopologyBuilder MM, HFHeHITIH . HHMNKER Thift 45k, mT
Thrift APT 4E3% 70K, 48] TopologyBuilder nJ LAY K1 {74k 2 736 b 3 7 o
TopologyBuilder /A7 J5 &M 3.1 iR

® TopologyBuilder

o © TopologyBuilder()
createTopology() : StormTopolagy
setBolt(String, IBasicBolt) : BoltDeclarer
setBolt(String, [BasicBolt, Number) : BoltDeclarer
setBolt(String, IRichBolt) : BoltDeclarer
setBolt(String, IRichBalt, Number) : BaltDeclarer
setSpout(String, IRichSpout) : SpoutDeclarer
setSpout(String, IRichSpout, Number) : SpoutDeclarer
setStateSpout(String, IRichStateSpout) @ void
setStateSpout(String, IRichStateSpout, Number) : void

K 3.1 TopologyBuilder [FJ/A1 77k

BRI SRR W R 5, A new B — TopologyBuilder X§ %, &
J5i i H setSpout 7775 E Spout, 4 H setBolt J5 k% & Bolt, #x )5 createTopology /i
7£iR [F] StormTopology X} % 4+ submitTopology /5 12:4F A4 NS4 .

B FHHEAE Topology F) Storm FERE I 5E AL U F -

¢ ® O OO OC© OO
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// B# TopologyBuilder X%
TopologyBuilder builder = new TopologyBuilder () ;

// BIN—ANid ok “1” , FFATREN 5 1 TestWordSpout X5
builder.setSpout ("1", new TestWordSpout (true), 5);
// WIN—AS id ok “27 , FFHATREN 3 1 TestWordSpout X5
builder.setSpout ("2", new TestWordSpout (true), 3);
[/ BI—AN1d A “3”7 , JHTIEN 3 ) TestWordCounter X4
[/ R id A “1” MAMAE “word” FEGHAT /A
[/ R id A “2” MAMAE “word” FEGIHAT /A
builder.setBolt ("3", new TestWordCounter (), 3)
.fieldsGrouping ("1", new Fields ("word"))
.fieldsGrouping ("2", new Fields ("word")) ;
/) WA id 2 “4” , JFATEEN 1 1) TestGlobalCount X%
// Fidh “1” AR AR
builder.setBolt ("4", new TestGlobalCount(),1)

.globalGrouping ("1") ;

Map conf = new HashMap () ; // B HashMap %%
conf.put (Config.TOPOLOGY WORKERS, 4); // W& Worker KN 4

/7 A
StormSubmitter.submitTopology ("mytopology", conf, builder.createTopology()) ;

FEAMR GEERERD) ST e A R Hh A AR U T

TopologyBuilder builder = new TopologyBuilder(); // & TopologyBuilder %

/] IIN—A>1id ok “1”7 , TN 5 B TestWordSpout X5
builder.setSpout ("1", new TestWordSpout (true), 5);
[/ IIN—A>1id ok “27 , FATIEN 3 B TestWordSpout X5
builder.setSpout ("2", new TestWordSpout (true), 3);
/) RI—1d 2k “37 , HATE N 3 ] TestWordCounter X4
/7 R id R “1” A “word” FBUHAT A
/7 R idh “2” A “word” FBUIEAT A
builder.setBolt ("3", new TestWordCounter (), 3)
.fieldsGrouping ("1", new Fields ("woxrd"))
.fieldsGrouping ("2", new Fields ("word")) ;
[/ BSIN—A~id 2k “4” , FATEN 1 1 TestGlobalCount X5
// X id A “1” AHE ARG A
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builder.setBolt ("4", new TestGlobalCount(),1)

.globalGrouping ("1") ;

Map conf = new HashMap () ; // B HashMap %%
conf.put (Config.TOPOLOGY WORKERS, 4); // W& Worker MEEN 4
conf.put (Config.TOPOLOGY DEBUG, true); // WHEHIAKENN true

LocalCluster cluster = new LocalCluster(); // @l LocalCluster %%
// BT
cluster.submitTopology ("mytopology", conf, builder.createTopology()) ;

Utils.sleep(10000) ; // ERFEMEAR 10 #P, BIFHFMATLLZEAT 10 B
cluster.shutdown () ; // KA

AW AN

l)ll.ﬁj gﬂ.

3.3.1 fragimat

W AR 2 #8538, A Bolt 1758 NAZARWIB A AN« W4l T
WoCA AR AE Bolt IAEST L IRI3EAT 73 K

TEEERHET, Spout Fl Bolt HATHATVF 2455 . WIARARTEAT S G SIS BREHATI, W4
BRI AR, Wk 3.2 Pis.

QO

==

Spout

2R
\H

K32 wsrdlronel e

24 Bolt A [11F45 K i%Je4l 3 Bolt B I, "B W iZ K i% 4 Bolt B [IIWE—MESSWE? “Wi
A2 T IXAN 0 R, & F Storm U AT AEAT- 4545 2 TR 604
FEVVH NI, T A — PR B S, A 8 B WAl e A A 2 (R 3R T RS
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CR AT #E Bolt JHAE) . — AN 245 B> Bolt WFEMEAN IR, A QAT B Vi A
— AN RO U R 2 AR, U A R VP ERATA R SO -
TER NHBE A R 2R R W0 7 Al 247, k&A% KB FH storm-starter T H (1)
WordCountTopology #i4h. WordCountTopology M—™ Spout HiZH{ f1)F, WordCountBolt £t it
PALTE] ) SR B . WordCountTopology 5 ARRS -

TopologyBuilder builder = new TopologyBuilder () ;

builder.setSpout ("sentences", new RandomSentenceSpout (), 5);

builder.setBolt ("split", new SplitSentence (), 8)
.shuffleGrouping ("sentences") ;

builder.setBolt ("count", new WordCount (), 12)

.fieldsGrouping ("split", new Fields ("word")) ;

SplitSentence 4 &L #EC I B 1) 1 B BEA L] ik — AN T4, WordCount HE7E N A7 IR KR
— AN BT B . WordCount BRI —AN1], 5t 2 BB HORZS I R8T L in] i v H 4

Storm W'E T 7 Fiii 4l 75 =0, il i SEEL CustomStreamGrouping 2 0] LASZEL H 52 L
i

3.3.2 ARHRAEATN

InputDeclarer £ 11 € X T AR RH T8 B4 TopologyBuilder [ setBolt 7774 i/ H
FRMERZXS S, AT A — Bolt MAIAGL, LLACGXEEH N WA 534 . InputDeclarer 4%
)56 8 e UGN h

public interface InputDeclarer<T extends InputDeclarer> {

/] BN
public T fieldsGrouping (String componentId, Fields fields) ;
public T fieldsGrouping (String componentId, String streamld, Fields fields);

/] &R
public T globalGrouping (String componentId) ;
public T globalGrouping (String componentId, String streamlId) ;

// BENLT 4
public T shuffleGrouping (String componentId) ;
public T shuffleGrouping (String componentId, String streamld) ;

/[ AHEE BEAL S 4
public T localOrShuffleGrouping (String componentId) ;
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public T localOrShuffleGrouping (String componentId, String streamId) ;

/] T
public T noneGrouping (String componentId) ;

public T noneGrouping (String componentId, String streamld) ;

AR Vi h

public T allGrouping (String componentId) ;

public T allGrouping (String componentId, String streamId) ;

// HIEA

public T directGrouping (String componentId) ;

public T directGrouping (String componentId, String streamld) ;

// B
public T customGrouping (String componentId, CustomStreamGrouping grouping) ;
public T customGrouping (String componentId, String streamId, CustomStre
amGrouping grouping) ;
public T grouping(GlobalStreamId id, Grouping grouping) ;
}

M InputDeclarer £z 1H ] LLE Y, 47 X EEA fieldsGrouping (FB4r41) .
globalGrouping (42 J54341). shuffleGrouping (Ffi#L7r41) localOrShuffleGrouping (A Bk #
ML 441> F1 noneGrouping (J54r4H). allGrouping (J #43041)+ directGrouping ( H#7-4H)+
customGrouping ( & X741 X 8 Fi AR 4407730, B4 InputDeclarer SEAFI ] LA AN 11
AR, AEANUE AT BLHAS R i o 4 T Aok a4l

1. BENDHE

BEHLIr 4 (Shuffle Grouping) Jdge i IR /2410750, ERENLILI A TTZL 2] Bolt 1AM
%, XFEREORIE AT S 15 2 R B 1 o 4l

BENLAr AT B 454, IR AR AW, Blanrsia . (Hd, /e R iayL sy

KU, WA B AR 2 41055, BN, FEARSETE (WordCount) #5175 2055
B, g ANE SR> 4

2. FRHOHE

F-Bor4 (Fields Grouping) M ¥EFE & FBOM AT /0 4. B, WRFETL user-id 7Bt
AT, BEAHMIE user-id B4R A&7 & BIA R AT S5, HA A user-id f) o il e sl
o R BNANF AT 55
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FBUY S SEIL RN I, DA K s HAR I 1 ) Sk ik o ZE SO B, P B 48 R
PRSI

3. N4

] #/E4r4H (All Grouping) J&$& Ui # &1L 2T A Bolt IALS . Al HIX AN 932l 77 Ui 2L
/J\)[_‘)o

4. 2BFnHH

24 (Global Grouping) JEFE4Fim Al &% 2 Bolt IR —AMESH, HEMA—L,
JERIEL ID f/ NIAESS .

5 THH

B IRAN I I S WHAR] S 2H ), W) a] DA FIX Rl 432 77 20 H AT Fh 2 4 FBEHL 7 2H A —
FEHIROE, B — SRR 2 Storm =X Bolt it F] Bolt V] [ & I R — AR P AT .

6. EEoH

B4 (Direct Grouping) J&—FURFIR 1 /34l IXFR 7 9 o Al G fHoc 4L i A 7~
FE UL I S RO ALIAT S . B AL BETE A A WO ELER (Direct Stream)

A, I Bocdl b 208 ) emitDirect J775 K &5 . Bolt it TopologyContext % 4 ol
OutputCollector ZE 1] emit J7iAEMIR[FME, 1] LIS EIILW 9835 4E 55 id 511K (List<Integer>).

7. A EREYSE

Wi H A5 Bolt 7 [Al— TAEFRAFAE — AN EEAMMESS, TSN P4 X LT 55, I,
&5y 1 7 G B A7 g — R

8. BENXSDHE

AL A E S A 77 2, g S CustomStreamGrouping 42 F RO H e SR 741

CustomStreamGrouping #% I1 ) & X i F -

public interface CustomStreamGrouping extends Serializable ({
void prepare (WorkerTopologyContext context, GlobalStreamId stream, List
<Integer> targetTasks) ;
List<Integer> chooseTasks (int taskId, List<Object> wvalues) ;

}

CustomStreamGrouping % 11 = HA7 P77 prepare 1 chooseTasks. CustomStreamGrouping
FEORAARSEEL, nTRAS R AL .
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e storm.trident.partition.GlobalGrouping
e storm.trident.partition.IdentityGrouping
e storm.trident.partition.IndexHashGrouping

e backtype.storm.testing. NGrouping

ERMKE DM AC XR AL, €K H storm.trident.partition.
GlobalGrouping . GlobalGrouping #& Trident "1 SZHL 4 /{42 D Re i B € X 7 425
GlobalGrouping )2 5E AR 4R

public class GlobalGrouping implements CustomStreamGrouping {
List<Integer> target;

@Override

public void prepare (WorkerTopologyContext context, GlobalStreamId stream,
List<Integer> targets) {
List<Integer> sorted = new Arraylist<Integer>(targets);
Collections.sort (sorted) ;

target = Arrays.aslList (sorted.get (0));

@Override
public List<Integer> chooseTasks (int i, List<Object> list) {

return target;

}
H € S 2RI AT H 2 AR TR B 1K o AR AT ExclamationTopology i H H s& L 702 .
ExclamationTopology ] “exclaim2” Bolt J5i K &%) “exclaiml” Bolt {f HBENL 41, AU

builder.setBolt ("exclaim2", new ExclamationBolt (), 2)
.shuffleGrouping ("exclaiml") ;

WAE, 1BEh “exclaim2” Bolt X} “exclaiml” Bolt 4 H & X i34 GlobalGrouping,
(NELURE

builder.setBolt ("exclaim2", new ExclamationBolt (), 2)

.customGrouping ("exclaiml", new GlobalGrouping()) ;
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— N E R

THSRE — AW R4, XEKH storm-starter T H ) ExclamationTopology 28 .
ExclamationTopology )& XLl F

TopologyBuilder builder = new TopologyBuilder () ;

builder.setSpout ("words", new TestWordSpout (), 10);

builder.setBolt ("exclaiml", new ExclamationBolt (), 3)
.shuffleGrouping ("words") ;

builder.setBolt ("exclaim2", new ExclamationBolt (), 2)

.shuffleGrouping ("exclaiml") ;

ExclamationTopology £ % —> Spout A #1> Bolt. Spout A4 #1i], &4 Bolt fEfii AALIE
DIFAFER 7, AR 44 b Spout RIELH 4 Bolt, 54 Bolt JkH A

IXBARTSAE ] setSpout Fl setBolt J7vk 5 W . XSy — N feen id. — M
T AR BN B K E AT ERR E RN o AR M1, Spout £55E id “words”
1 Bolt 25 %€ id “exclaim1” Fl1 “exclaim2”,

WA E T AP, SZHLT Spout 1) IRichSpout #2111, Bolt [ IRichBolt 11,

B e — NS Ef e B DA ROIHT, R rIER . BRI 2 DR RO AT IS BT )
Ak, WLZRSE, Storm HAXZTT B — N FE

setBolt ¥ [1]—A™ InputDeclarer X%, HT5E X Bolt [N . fEIXH, 4} “exclaiml”
A, A “words” AAFBENL A AURIE T Tuple, “exclaim2” AAFR ], EREEEEE
HU “exclaim1” ZHA-FENLA2H R IEFI T Tuple. “FENLA4L” EWAAE Tuple N1z M AT 55 3
Bolt FESSHEATRENL L . AR 2 53 n o At 2 i) B s 3k AT 20 4.

WRA LM “exclaim2” BHL “words” Al “exclaiml” PN RIEIITA Y Tuple,
A S 40 “exclaim2” [¥15@ LU

builder.setBolt ("exclaim2", new ExclamationBolt (), 5)

.shuffleGrouping ("words")

.shuffleGrouping ("exclaiml") ;

IEANR AT LA IR, N 75 B o) LB B4 3148 52 Bolt 1 24 KUE .

AT — T IX N h MY Spout F1 Bolt 5EHL. Spout 11 57 & 1& B 5 3] Topology. 7t
It Topology (1) TestWordSpout % 100 Z£#> 1|5 ["nathan", "mike", "jackson", "golda",
"bertels" | B AL & IE— N EGEE A — AN Jedl . E TestWordSpout H11%) nextTuple() 1) SZEE B
XFE

66



EIE RIMERE

public void nextTuple () {
Utils.sleep(100);

final String[] words = new String[] {"nathan", "mike", "jackson", "golda",

"bertels"};
final Random rand = new Random () ;
final String word = words[rand.nextInt (words.length)];

_collector.emit (new Values (word)) ;

IEART LA B, SEER AR R 5

ExclamationBolt i A4 “1” A E A . iLFATEE ExclamationBolt Z8[1)5¢ 44
SEHL .

public static class ExclamationBolt implements IRichBolt {

OutputCollector collector;

public void prepare (Map conf, TopologyContext context, OutputCollector

collector) {

_collector = collector;

public void execute (Tuple tuple) ({
_collector.emit (tuple, new Values (tuple.getString(0) + "!!!"));

_collector.ack(tuple) ;

public void cleanup () {
}

public void declareOutputFields (OutputFieldsDeclarer declarer)

declarer.declare (new Fields ("word")) ;

public Map getComponentConfiguration () {

return null;

prepare /7% 4 Bolt #24it—/~ OutputCollector X} %, H T MIXA™ Bolt &5 Tuple. Tuple AJ
PABERT M Bolt K 4F, M Bolt [f] prepare. execute 8i# cleanup Jii%, HREEH —NERER
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WITER ST . 1XA™ prepare J7 v SEHLfR A OutputCollector X %A Jy—AN 52 AL w A7, fif
1351 5 AT LAAE execute J7vEHALE]

execute 75— Bolt 14 AFZR—A> Tuple. X~ ExclamationBolt MG HHHH 55—
B R N S EmEE S, RS R AT . W RS AT T 2 A
H ANKJR I Bolt, i1 H Tuple.getSourceComponent J7vk, W LL$EH Tuple Sk H WE/N 2044

1E execute JiEH A — S AR AR VY, BV A TCAEN S —MEIESECR RS, A4l
TR G —ATHIA . IXLESE Storm AT 5E APL H—#4), DRUEBA ds 22k

2 Bolt # SIS, cleanup J5 V245 A SRIE EATAT D& 4T TR B2 . (AN RELRUFIX AN J7 1k
SRR, i, R R RISAT RS RGN T, s INE TR . cleanup U7
RIGE T AR (—A Storm SEFEE LR P Tz rhh, SRR AEZ
PRI S OLR, IBATHURIE— 240 4.

declareOutputFields 57275 8] ExclamationBolt ZEA& M — M FB 4 A “word” f—Jt4l.

getComponentConfiguration Jj 2 FCVFIRAC & O T XA e[ 1217 IR £ 540

cleanup 1 getComponentConfiguration J7VAAE AN TG EAE—A™ Bolt HaEH . n LLE ik H
—/NJE2K BaseRichBolt il 52 X Bolt, IX/NFEZEAEIE 2 1) 1 7 3248 7 BRIA M0 sEBR,
ExclamationBolt 7] DL it 4% 7k BaseRichBolt 35, 575 5 ]k — 4k

public static class ExclamationBolt extends BaseRichBolt ({

OutputCollector collector;

public void prepare (Map conf, TopologyContext context, OutputCollector
collector) {

_collector = collector;

public void execute (Tuple tuple) {
_collector.emit (tuple, new Values (tuple.getString(0) + "!!!"));
_collector.ack (tuple) ;

public void declareOutputFields (OutputFieldsDeclarer declarer)

declarer.declare (new Fields ("word")) ;
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AR TIBITHED

N, BRATE G W 7E AR M R i 4T ExclamationTopology, LA e H A J5L BE,

Storm A3 PAIFHAERL,  BRAHUBIAFT 3 A A fEARHAR T, Storm 3l I BLALL T4F
T AR R AT S . ASHUBE S TSR T AR 4 2 AT . MIRYE storm-starter
s TN, AT AR AT, o LG BN RS T R

TE AT AR, Storm WE—NMERE—FEE o SRPE8— MR B 895 ), i
LT IBAT AN T R A AR o 8 sSSS T U 73 R ARIARAS, 20 IC Worker 2218 AT /R I #1 4 o
Wi Worker I 1RES T, =479 s 70 I HL 5 F8 0 BL e AT

TEA M R 1247 ExclamationTopology HIACHSaN -

Config conf = new Config();
conf.setDebug (true) ;

conf.setNumWorkers (2) ;

LocalCluster cluster = new LocalCluster() ;
cluster.submitTopology ("test", conf, builder.createTopology()) ;
Utils.sleep(10000) ;

cluster.killTopology ("test") ;

cluster.shutdown () ;

56, B T LocalCluster X[ %, & X T —MNEREN LR . RIGHRAH I BIXA R
FUEERE, X R THASH A B R, EilE MM submitTopology JiiE$EAs — A4 2
LocalCluster, JfIIZATH IR LAFR . FUEMIG A GE RTINS

AR RO, DUMER T LAAE LLE A28 . — M EIE AT~ 2, HRMRSR
'
BB H T IALIZAT AR MR AN TT T . R TR E AN B E AR 5 L .
(1) TOPOLOGY_ WORKERS ( A% setNumWorkers 7 i% )
L E R E AP 2 DR B AT b P RN AR AT R AT e 2 1 42
Feo HCEN— MR E AU R FE B Sl i setBolt 1 setSpout JyvARC B 1) o IXLLLRFEAFAE
TAERERE o BN TAEGURE RS 8 B B AR A (R S L2 (1 () SR Be 2R . 90, m Re e A7 44
fREH 300 MR, FERCE HIHTRE T 50 N TAEERE . A TAEREEHAT 6 NERRE, A
LR T REE T — AR ALE . R LUAE Storm #FhAIPERE, 8 RN A ) IEAT
FE, DA RE N A A L B AT I TARRERE Y 2

(2) TOPOLOGY DEBUG ( £&# setDebug 7 % )

R BCE BN, B AN AT R RN AL Storm ik F H A& X AR A HIAR
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X NIERIE AT AT, FCS7EERE BIZAT RN, ARV RE AR FFIXANE TIOC A o
AT LA AN BV 2 ARG E . 7T LAYE Config (1) Java SCRY RS HAIC B 1 7E4015 H

EEFER LEITHRD

FEAE AR LIs TRy, A s T i AE, P EWT.

RXAEAN. IR B Java 1B 5, ¥ LLEEJE TopologyBuilder 2 5k & X .
i StormSubmitter 4% 22 #A 4} 2| % #F. StormSubmitter % E I Y4 . I E
Config %, TopologyBuilder & & 1E 4 #r N 54k, 6| AT

Config conf = new Config();

conf.setNumWorkers (20) ;

conf.setMaxSpoutPending (5000) ;
StormSubmitter.submitTopology ("mytopology", conf, topology):;

A1) 2 — AR o B A AR (R Storm 2 48, Bl 4 Storm By jar 47,2 7 n 8| Worker
FEMEBE L) B jar d,.

A H Maven, W T EALE pom.xml SCAEFR I~ JUATACES, 5EoAT R H
maven-assembly-plugin T ELd L Dhfg, EPTAUHBLT jar #—EIT .

<plugin>
<artifactId>maven-assembly-plugin</artifactId>
<configuration>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
<archive>
<manifest>
<mainClass>com.path.to.main.Class</mainClass>
</manifest>
</archive>
</configuration>

</plugin>

SRJF181T mvn assembly:assembly iy 2 AT, FE1FRFTLLF) jar 01
R BN CZEHBR T Storm 1 jar £, KOS ERE IR EE 2 L CE A4 Storm (1 jar BT .

f#£ A Storm & P smik R 6 4h 2| EAE.
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— M, i Storm % /i (¥ storm jar iy 2 $24C jar (IR
storm jar iy 7 EAE € jar WS, PATHINE AR EMASE, kT

storm jar path/to/allmycode.jar org.me.MyTopology argl arg2 arg3

H:rr, path/to/allmycode jar J2 jar ff¥) 1%, org.me.MyTopology & #1#h K1) 563K 44, argl
arg2. arg3 &R ASEL

h TS Storm & /et 5 Storm EFFUATIEAE, 7 ZAE~/ storm/storm.yam] S HC
B Nimbus 5B EHL AL B P Hidk. R4 Nimbus 5 S EHLHA A node200, N
~/.storm/storm.yam] H[f] [F] N 25 1T

nimbus.host: "node200"

36.1 ERREE

AT RN RCE RERBCE . — A n DLBCE W I A L& 10 51 3R mT BLAE XA 2K
(backtype.storm.Config) k%, HFLEFTLEK TOPOLOGY @M vl LIkr e # 4 r i i, I
IR RN S, ARERE DG . RIS WA A
(1) Config. TOPOLOGY_ WORKERS
XA AT topology [ TAEMFEME . B, WRIREEIXANSERE N 25, WKL
25 /> Java EREESSERERAT T AT AT 55« W SRARA — NS T AL 25 150 FRAT
B, A TR A 6 MTEAE &I 1T,
(2) Config. TOPOLOGY_ ACKERS
W EARS I E, SR IRETAM, 4 Spout JGA T4 58 AL PRI BEAT AT I o
Acker & Storm [1) P SE A AN AT B —3 53, AR AT LATE 2.5 /N alEEELHI—— R UETH
S BRI T e E 25 R
(3) Config TOPOLOGY MAX_SPOUT PENDING
AW B — IR LAYE Spout /14556 4F Spout JGZ M1 i KA« S5 A5 A Jo4Lid i AR A A
(acked) BRI (failed)o 5 ZUHERE TR B IX AL E IUY7 11 PA S HY
(4) Config. TOPOLOGY MESSAGE TIMEOUT SECS
X FE—> Spout JCALTE A TA A A& SR WCHIT 200 56 4% 5¢ U e KB I IS 1A o SXAMEBRIA K
30 b, XX REZER R UL LU, T Storm [ AT FEPEAR AL el TAE R A« n]FEE
WL B AR R /N5 LISRIG R 245 H
(5) Config. TOPOLOGY SERIALIZATIONS
AT DL R XA O E N S 2 ()R AAGS . XA T BLYE oA BT B e SR
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3.6.2 RIEFAFD

A BRI, R EIEAT IR 14

storm kill {stormname}

stormname ZHUE IR HAME A FR, A storm kill /4, #in] LR SEH b

Storm NSRRI N o ST, B AT ) Spout LR, IXFEEAIALKIEHTH Tuple.
Storm 254545 T80 )5, %I W) 1 Config. TOPOLOGY MESSAGE TIMEOUT SECS it & I (1
YesE, HESBITA Y Workero IR 4544 0 A2 1 1R I [7] 5K 58 B CAZAE 1 Tuple M43 T4E.

3.6.3 FEHIZITHAIFRFN

FOHEAT R E, HErME— R S AR R, RIG IR B AN R4 . — AN
B P RS AS storm swap #ir4r, T ANERHIHINAS e ANSAT RO, AR/
FHEHLI ], AESE PSS F A o] GEFE [A]— B[R] AL B 4

3.6.4 MRI=FRED

AL MR B T 702 AR Storm U Storm UT S48 7 A7 55 1 2 KA1 55 11 e i 8 14 41
FEGeih s BT PR MR A IR PR RS
AT LA AR 5 bt 0 AR H A

HFNAYE AR

Storm #iFh 11— Lo WAL 3 21T

o ik

o A IF

e BasicBolt

o NAYTHZALFHRMNME

o itHtopN

o EBURA R B AT £ 4 449 TimeCacheMap

e 47 X RPC #9 CoordinatedBolt 55 KeyedFairBolt

3.7.1 R&¥E (Stream Join)
VI LT B 7B, AR T 2 R T 4 A F A, TR AN R
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SRR R E B S RO BT X L, — AN B I A A BRI A R B A S, T —
ANRIER T LA RN, I BT RAZIE AT A0 S EREA .

TN IE R AU AN ), —S8 N S N cRIE T A cd—AEad 2 K
A, 53— L8N A5 N TR AN E R - BUF R I — AN e . FE T IR SR A,
i LA 2 DR R 1 5 R 2 2 AN AN (6 Storm HELH N U AE A [ 1“7 B A <7 B 4y
M, B

builder.setBolt ("join", new MyJoiner (), parallelism)

.fieldsGrouping ("1", new Fields ("joinfieldl", "joinfield2"))
.fieldsGrouping ("2", new Fields ("joinfieldl", "joinfield2"))
.fieldsGrouping ("3", new Fields ("joinfieldl"™, "joinfield2")) ;

IR, AR A T AT AR R 7 B 7

3.7.2 42 (Batching)

T PR R i FAt s R, A B — 2 T AT HEAC B M AN B AL BE . i, AT g
AECELE B ST 2K P B LR R

D SR AR A R AL BN B A R SEE, IRV 2 Bolt SEAFE AR BN, AR NS
AP ORAFTCA M G e — BARMAAC L ERAE, WL ack BIRC /ey 51 I FTA o4l

SR Bolt A5 e, AR ] e AL ] 2 AR ORaiE ] 5E o 3X — DDA e T HAR I R

3.7.3 BasicBolt

% Bolt EH I — AN A TCAL RIS, R¥sH A cdl R EA WL A e, R
7 execute J7iE M5 3B ack By A\ o . PEAE AR UCEC I Bolt S — & pR FURI I 8 2% 2 R A<
Po X — A IR, Storm 4t T4, #ZFRA4 1BasicBolt, Hal AR SZELX FhAE

374 AHEFEEFSFERHES

£ Storm (1) Bolt WAF R 2247, AR WIS . AR — AT B kAT &
IS, AP AT K. B, B — Bolt, §7 €% URL #H< URL, Wl bitly. t.co
. ARV LR B —AN URL 24 URL 4 1) LRU 2247, ik e Z AR TR HTTP 155K,
MR RE . AL urls Y%L URL, 414 expand 97/ fE URL 24 URL HAE—1 W
HOAE . LU IR B, wTBUESS — R i X)) -
builder.setBolt ("expand", new ExpandUrl (), parallelism)
.shuffleGrouping (1) ;

builder.setBolt ("expand", new ExpandUrl (), parallelism)

.fieldsGrouping ("urls", new Fields ("url"));
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5B R OT R LGEE — ORI ARTF Y URL B2 BARIR AT 45 o IXRF A LA JGE G 2
TS IMSEAE, % URL A v R 2247

3.75 iiAYtop N

7 Storm B, — AN WL TR — 2P W top N7 R — Bolt &Kot
H["value", "count"], A5 — Bolt K HIE TS0 top N Jodl. HEEHMTTEEA—D
Bolt fEFL A R A, IF HAEWAEH4E top N 513

EA T WARANREY REBR ORI, PR BEAN R AR Sl — M55, BAT S5 1k Re ) 2
AR — /N RITE BRI 0 X IFATMIR 2 top N U5, AR5 5 IR top N 2 — 2,
330451 top No HAEE K AGIXFE :

builder.setBolt ("rank", new RankObjects (), parallellism)

.fieldsGrouping ("objects", new Fields ("value")) ;
builder.setBolt ("merge", new MergeObjects())

.globalGrouping ("rank") ;

KR ATARIE, KO —A Bolt $H4T 7B 4L, AT ER X, XAEE L 2 E
1o IXFHEAAE storm-starter H ¥ — M- F

package storm.starter;

import backtype.storm.Config;

import backtype.storm.testing.TestWordSpout;

import backtype.storm.topology.TopologyBuilder;
import backtype.storm.tuple.Fields;

import storm.starter.bolt.IntermediateRankingsBolt;
import storm.starter.bolt.RollingCountBolt;

import storm.starter.bolt.TotalRankingsBolt;

import storm.starter.util.StormRunner;
public class RollingTopWords ({

private static final int DEFAULT RUNTIME IN SECONDS = 60;

private static final int TOP N = 5;

private final TopologyBuilder builder;
private final String topologyName;
private final Config topologyConfig;

private final int runtimeInSeconds;
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public RollingTopWords () throws InterruptedException ({
builder = new TopologyBuilder () ;
topologyName = "slidingWindowCounts";
topologyConfig = createTopologyConfiguration() ;
runtimeInSeconds = DEFAULT RUNTIME IN SECONDS;

wireTopology () ;
private static Config createTopologyConfiguration() {
Config conf = new Config();

conf.setDebug (true) ;

return conf;

private void wireTopology () throws InterruptedException {

String spoutId = "wordGenerator";
String counterId = "counter";
String intermediateRankerId = "intermediateRanker";

String totalRankerId = "finalRanker";

builder.setSpout (spoutId, new TestWordSpout (), 5);

builder.setBolt (counterId, new RollingCountBolt (9, 3), 4).fieldsGrouping
(spoutId, new Fields ("word")) ;

builder.setBolt (intermediateRankerId, new IntermediateRankingsBolt (TOP_
N), 4).fieldsGrouping(counterId, new Fields ("obj"));

builder.setBolt (totalRankerId, new TotalRankingsBolt (TOP_N)) .globalGrou
ping (intermediateRankerId) ;

}

public void run() throws InterruptedException ({
StormRunner.runTopologyLocally (builder.createTopology (), topologyName,
topologyConfig, runtimeInSeconds) ;

}

public static void main (String[] args) throws Exception {

new RollingTopWords () .run() ;
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3.7.6 SHRERIEEHEFX KA TimeCacheMap (EFA)

AN 014575 AR WA TP ORI “VEIR” MZRAEN 4, T DL ANE SN0 G AE— Bt
)543 H8h 3. TimeCacheMap J& SEHLX M DI e (1) — M 8 450, et 78+, XHF
E EPSE SuR i E S SV NI SR A

TimeCacheMap H] -3/ i 71 e B 1K) B0 250 4 A7 S8 (0 20300 = B o A 3 50000 48 2
expirationSecs #I| expirationSecs X (1 + 1 / (numBuckets-1)).2 [8] [ i [5] > S B v Bk 23 1915 5
1817 get. put. remove. containsKey. size #{EHTE% O(numBuckets) I ] X PRz vt L
o, IIHZRE BUE R O()INIR], B X EA T S LT get/put #4F.

HAT, %K backtype.storm.utils. TimeCacheMap<K, V> 28 7 H o

3.7.7 %%z RPC BJ CoordinatedBolt 5 KeyedFairBolt

7t Storm bAYE AT RPC N A MR WAELL, EATE3EAE CoordinatedBolt Fl
KeyedFairBolt H', J& 7T Storm fCADZE A “ARuEE” (1K)—&457

CoordinatedBolt ¢ 7 5 AR 1IZ M Bolt, IR Bolt K EIFTA udl, e AT
SEMERIPE ISR, BRI EHM (Direct Stream) SRARE]IX — .

KeyedFairBolt 1:2%% T A & /R 11 Bolt, I HARE /R FH +b 7] LLRI I AL 2E 22 4~ DRPC
W, AN SR AT HE— A A

A#iEX 5 StormSubmitter BY*T EE

WAE, Ol H—" 4N LocalCluster 1) T HAEA M U5 HL_HIZ4T Topology. 7ETHFAL L
24T Storm H:filiseiti, n LAMRZ S HZE AT 5N F 1) Topology . H U1 FARALEEHE AL /R IK)
Topology #|1z47H ] Storm FEHAFWE? Storm [F)—NMTEEMEE, EIRE 2 KIE/RF) Topology
FBITHE—DNEIERERET . R ZAMP ¥ LocalCluster 4 StormSubmitter, 52,
submitTopology /7%, submitTopology /512157 /& i% Topology FI4EHE .

A LLE R A o 214

// LocalCluster cluster = new LocalCluster();

// cluster.submitTopology ("Count-Word-Topology-With-Refresh-Cache", conf,

builder.createTopology());

StormSubmitter.submitTopology ("Count-Word-Topology-With-Refresh-Cache", conf,

builder.createTopology ());

// Thread.sleep (1000) ;

// cluster.shutdown () ;
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1§ StormSubmitter I, AEEAEARS h ¥ HISERE, XM LocalCluster /& A —FE (1.
FERok, FEATRIEAS R A jar XA . IS8T Storm %% 7 i i 242 4E Topology
S RIEZ jar U WARARAEH Maven,  E— 55 1)L BIVEARRE SO R I AT AR A4

mvn package
— HAERT jar 3, el LU storm jar iy 4 KHEAT Topology. TEVELN TR :
Storm jar allmycode.jar org.me.MyTopology argl arg2 arg3

FEXAMI 5, #E Topology YEAUHII H SCAF I N igdr T iy

storm jar target/Topologies—-0.0.1-SNAPSHOT.jar countword.TopologyMain src/m

ain/resources/words.txt

e IX ey &, S iEA8 Topology BIAEREH .
BT IEECE RAE Storm, F] LLBATI R Ay

storm kill Count-Word-Topology-With-Refresh-Cache

Topology )44 5 H A7 ME— P

Ai#E=R (Local mode)

AH AR AR AL T —A> Storm £E8F, H T IF & FI Topology . fEAHIAEI FiEAT
Topology KL T7EAERE L124T Topology
T LocalCluster 25t n] AN —ANBERE N AR, it

import backtype.storm.LocalCluster;

LocalCluster cluster = new LocalCluster();

RIG, ATLUMEH LocalCluster %§ 4[] submitTopology Ji i K34 Topology. 1% 1E
StormSubmitter H1AH N [ 751 —FE, submitTopology /7747 H—/N 4 7+ —A Topology It & !
Topology %%, #RJ5, VRAILLEH killTopology J5¥%, ¥ Topology ZFR1ENSEL, RIE—N
Topology.

K AAHEETRY, RS i ] .

cluster.shutdown () ;
RN AERECE
acktype.storm.Config ZEH KA E Storm, ‘B HIkA R R U :

java.lang.Object

I-java.util.AbstractMap<K,V>
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I-java.util.HashMap<java.lanq.string,java.lamg.Object>
I-backtype.storm.Config
All Implemented Interfaces:

java.io.Serializable, java.lang.Cloneable, java.util.Map<java.lang.String,

java.lang.Object>

2. Config. TOPOLOGY _MAX_TASK_PARALLELISM

XASBCE IR A AR R B (0 R o S A A R AN AT BEAROK (R i v K2
P20, ATRLZRAEA B N IRIa 4, SR A G B (s . I E U AR ] LUR A )
Mo RIFFAT L -

3. Config. TOPOLOGY_DEBUG

MEA true B, BERMN Spout B3 Bolt KikJL4l, Storm #haSREHE, X617
F AR A .

%iE 5 thil (Multi-Language Protocol)

AR Storm Z2iE S MY, & T Storm 0.7.1 X LG HIRRAS, 0.7.1 2 B AL H
ANFEIIERS, A X8 ] LS 2% R A 19 SR L

https://github.com/nathanmarz/storm/wiki/Storm-multi-language-protocol-

(versions-0.7.0-and-below)

YHFZ PG T 2l IS ShellBolty ShellSpout. ShellProcess LI, X EEESIL T 1Bolts
ISpout $11, w{ii Fi] Java [¥) ProcessBuilder 251 1] shell JAIAS SRR 04T W03

iyt 5Bt (Output field) & Thrift & CHHFM—FM 5 IXEIRAE MIRTE Java T 2B F
i, 75 E A — N4k 7K ShellBolt B IRichBolt #% I f¥] Bolt, £ H.7E 1% Bolt [1] declareOutputFields
JEF B, ShellSpout t 42 —#.

i3 STDIN A1 STDOUT $hAT BIA AL, W] LLSEEL— M S P B b P A Bl 22
HeHR L L JSON G fh K, PRI SRR LA AT REMIE 5 .

FEERE LIEAT—A Shell 4I{FHEACZS T 45715 5, shell JIADAZIAE jar €LIF] resources H g H .

R, AR AL E AT I R B, K7 2 resources H sk 715 % 4% (classpath)
RIS,

1. ¥ ( Protocol )

PR PR AT BN L], BT PA— @ BN LA TR, SR e s in s .
JIT JSON [ N g 2k, Wi HATEH “end”. IHEE, HAFRTTFAL AL JSON
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Yl
2. 8RR ( Initial Handshake )

VILEARE T T X P PSS ALY shell 204 & AH R 14 -
STDIN: #WEAEE. XM Storm Bt . #4h N3, PID HkK JSON %1% .

{
"conf": {
"topology.message.timeout.secs": 3,
// etc
by
"context": {

"task->component": {

"1": "example-spout",
"2": " acker",
"3": "example-bolt"
by
"taskid": 3

by
"pidDir": "..."
}

PRETEIA RAZAEIXA H skt —AN LA PID iy 44 1925 X 9, PID oA 1234, FrLAFE Haxp
Bl N4 1234 IS 30F. XA SCHEE Supervisor %13 PID, LA AT PUHI RIS PHERE .
STDOUT: PID [{] JISON X} % KA IX KL «

{("PID":1234 }
shell ZH{RC5% PID B H &GP . BF RS KA AHGER T AR AL
3. Spouts

Shell Spout &A1), HA K A7E “while(true)” JHF
STDIN: next. ack B¢{# fail iy 4>,

“next” j& ISpout ] nextTuple F1%%5 . & ALK :

{"command": "next"}

“ack” FL kG

{"command": "ack", "id": "1231231"}

“fail” FHREKR:

{"command": "fail", "id": "1231231"}

STDOUT: Spout [FHT T 245 H . X[ LUE— emit 551 H log.
“emit” HilL kG
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{
"command": "emit",
// The id for the tuple. Leave this out for an unreliable emit. The id can
// be a string or a number.
"id": "1231231",
// The id of the stream this tuple was emitted to. Leave this empty to em
it to default stream.

"Stream": "1",
// If doing an emit direct, indicate the task to send the tuple to
"task": 9,
// BAll the values in this tuple
"tuple": ["fieldl", 2, 3]
}

WERAME B emit, FRFE S L7 STDIN IR K 7G55 id /54 JSON %44l .
“log” 234F Worker ffH &P id X —4&M R . EEEKG:
{

"command": "log",
// the message to log
"msg": "hello world!"

}
STDOUT: “sync” #ir& 45 emit 51 F1 log. ‘B KL
{"command": "sync"}

7t sync i % Ji, ShellSpout A<l , EH2'EKIE T — next. ack 54 fail iy 4.

R, RBIT 1Spout, Worker BT A5 1) Spout 7 next. ack 5l fail fr4 2 JG#die, H
F| sync iy %o AT ISpout, WK next AT KM AL, FRINAZAE sync ZHT sleep />R[]
ShellSpout A2 H &) AR sleep.

4. Bolts

Shell Bolt ThisUE 1. /R4 fE STDIN k3ol LB e v, AR n] LAAEATAAT i [)
emit. ack. fail fll log, 35 %] STDOUT.
STDIN: I, IXFE A JSON Gt 4itty, JEXFEM:

{
// The tuple's id - this is a string to support languages lacking 64-bit

precision
"id": "-6955786537413359385",
// The id of the component that created this tuple
"comp": "1",
// The id of the stream this tuple was emitted to

"stream": "1",
// The id of the task that created this tuple
"task": 9,
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// All the values in this tuple

"tuple": ["snow white and the seven dwarfs", "field2", 3]

}

STDOUT: ack. fail. emit. log..
“emit” L KAR:
{

"command": "emit",
// The ids of the tuples this output tuples should be anchored to
"anchors": ["1231231", "-234234234"],

// The id of the stream this tuple was emitted to. Leave this empty to em
it to default stream.
"stream": "1",

// 1f doing an emit direct, indicate the task to send the tuple to

"task": 9,
// All the values in this tuple
"tuple": ["fieldl", 2, 3]

}

R AE R emit, FREFUCEIIAESS id, M STDIN _E & W K T4 (455 id, /F 5 — > JSON
M. VR, tHT shell bolt PR AP REME, “MURTE emit JGE2HL, /R A REABCA B4R S5 id.
SR, ARATLUA AT emit Bz BUESS id B ALBE—ANBIRCd] . VBRI S AN, emit
FH A AT 55 id B3

“ack” HilLkG:

{
"command": "ack",
// the id of the tuple to ack
"id": "123123"

}

“fail” FHLRAR:
{

"command": "fail",
// the id of the tuple to fail
"id": "123123"

}
“fail” 2x{F Worker HEFICRKE R . CHERKG:
{

"command": "log",
// the message to log
"msg": "hello world!"

}
Storm 0.7.1 A AN FF 75 2 shell bolt 4 “sync” #1F .
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3.10.1 X #%mydE Java iEE

Storm SZHFU1 R ¥9E Java [ DSL (Domain Specific Language, 48Hr €18 5 ),

e ScalaDSL, EH £ 4: https://github.com/velvia/ScalaStorm.

e JRuby DSL, W H £ #: http://github.com/colinsurprenant/storm-jruby.

e Clojure DSL, T H £ W A: http://github.com/nathanmarz/storm/wiki/Clojure-DSL.
e io-storm, MM H £ #: https:/github.com/gphat/io-stormPerl.

3.10.2 X} Storm {EH3IE JavaiE s

X} Storm Al HIAE Java 1 5 70 A WS TR Java 15 5 G SR LA AT HIAE Java 15 5 5
IR Spout F1 Bolt.

{FFHAE Java QRN ERE L1, B #4h 2 Thrift 458911, W LAZ2% storm.thrift.

i FAE Java i 5 2B Spout A1 Bolt 231 1] 215 5 4H4F 5 shelling.

XEAH—ANVER MY : Multilang protocol.

Thrift £544 VR B E L2 5 AAHE D — MR FIAS, 140 python FISC A LRI
Bolt )34

7t Java ', {4375 55 ShellBolt Bi# ShellSpout KAl £ 1 5 414F.

R, Wi BOA B Coutput fields declaration) HR AR thrift 4544, T PALE Java 614
ZiEE AT .

7t Java R U B, Gl AE ShellBolt HRIE B A g e &, A8 F HARIE 5 OR AL BEACHS

%15 5 1E stdin/stdout FEH json W B 5 T FEREAT A .

Storm i ruby. python Fl fancy F¥J3@ Fic 28 K SZHLFMSL

python SZRF AT (Emitting). 4% (Anchoring). #fiik (Acking) 1 H &% (Logging)
AR

“storm shell” iy & 154 % jar A1 4% 2] Nimbus 25 %Y
A {4 Nimbus [ EHL4 3t FURT jar SCEERY id PAFIAR IO RE 7

3.10.3 SEIFE Java DSL BY%E12

TEHf AL S sre/storm.thrift. K24 Storm #fi3h & Thrift 254, Nimbus & Thrift 5F3"
HEFE, PRA] LU FATAE S G A3 i dh o
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4Rk Spout A1 Bolt G5 Thrift £54H, i%fE ComponentObject £5 4 A1 ¥8 & Spout 1k
# Bolt.

union ComponentObject {

1: binary serialized java;
2: ShellComponent shell;
3: JavaObject java object;

}

XFF—ANE Java 1 DSL, RBAZEAE “2” Al “37, ShellComponent ft VR TG i —AN
AIZATZAHAE, BN, python 0. JavaObject RVFIR A ZHAFFE €A HY java 1) Spout Al Bolt,
Storm KA H s 5 K A% Spout B4# Bolt.

“storm shell” AT 4 W IRILAZ — DM fb . ERIHNEDT

storm shell resources/ python topology.py argl arg2

storm shell R J5 &4 “resources/” T EL.F jar XfF, Jf A% jar % Nimbus. i H IR
Topology.py MDA 240 F -

python topology.py argl arg2 {nimbus-host} {nimbus-port} {uploaded-jar-location}

SRJG, AILMEH Thrift APT JE#:%] Nimbus, $#2A8#i4h, 1%1% {uploaded-jar-location} F|
submitTopology J77%. T i & submitTopology /€ X .

void submitTopology(l: string name, 2: string uploadedJarLocation, 3: string
jsonConf, 4: StormTopology topology) throws (l: AlreadyAliveException e, 2: Inv
alidTopologyException ite) ;

Hook

Storm &4t T Hook (¥, f#H'E W LLFE Storm WEEA H & XAV KT B HUR 1)
A, nTLLl T4k K BaseTaskHook ZEGIH —/ Hook, XLk FHAESE YW TE. H
PR AT R IR A 1

e 1 Spout % open()7 ik H Bolt ¢ prepare() 7 i F, 1% TopologyContext #

addTaskHook.

o itk Storm 49 E F 1% A topology.auto.task.hooks Bt F . X 44 F £ &/ Spout 4

Bolt ¥ & ZhiE M, EAx T A A 2 X8 ds 7 % b #AT R RARK 4.
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