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H 2 AR
RabbitMQ

Apache Kafka

Apache Pulsar

Celery
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iH R BAFI IR

< EHEPBAF (Message Queue)

o —FiiiE (Process) [EL&{EDE—iH7

EWAREZE (Thread) BEBEA

< SHEMWIREREZED BRI A =E (Producer / Publisher) fIFE12= (Consumer /

Subscriber)

<+ RIXBRHRAKIXEIHERBNTY

<+ EIEMNER AT

IRIGHE R

S SHEBIHRM T 525 (Asynchronous) BNEETMY, BRI : JHENAXEFMIEW
EAREFEFANSERMNIZRZE

* HEREERSISP,

BF#EINEE

N

(|

=

&

<+ (K8B5r) BRI S4PEINE RWEIEEFRS
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i S BAS i

@ = SUBSCRIBER

PUBLISHER

SUBSCRIBER

Il
|

= TOPIC

A

PUBLISHER @

SUBSCRIBER
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A S BAG R

& BT,

BEAMSTZSS5H:

% &ixZ& (Producer / Publisher)

% FEEHIE,

BEIRERIEEE8 S (Topic) o

% ZIWE (Consumer / Subscriber)

X }A 5% /%\ BA?IJ -

* RIERBULIRZ T HERLE
+ BRERUURZ T HENLE
* FRUEAL—T, B—MERETREXAT M FME

ENE: HRT
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iH R BAFI IR

* KXBU LIRS M HIEN L
* BWRER LR Z N HERLE
* EAUEAL—T, B—MEE B IERATMINFE

4

L)

—MEEDEARELEERRNE
C — AN EEE BT REEE D RS

L)

4

L)

L)

o — MBS T E TS MES
v —MHESARTEES RLE, h2BlkE

i

<+ AEZEEEFINERE—HN, BEE P HE0 A1
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iH R BAFI IR

\/ \/ \/
0’0 0’0 0’0

\/
0‘0

4

L)

HESIEE LM s

o o

BB RS
WIENREE | BREERER

HIEFBERRRE

24 (Group Chat) TEMRATREE_ EARHOE B S A SESTH]
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iH R BAFI RIS

< HERWNIItEERAES Pt Eig
THEHETF REST API B9 B EE M & A

\/
0‘0

< RIMBIRSHEH (Representational State Transfer, REST)
o —MAHEMNEREZEBXE, BRNERETARRY / EFENSE (FIMNEELK ) fEHE®E

BEE
¢ FEEFSTXMREMXE (BFR REST ¢ RESTful) BYMZ , RIEEFim&LH LA
H— BRI AR IENEZRIR E’J‘Esk, ﬁﬁ'—i%ﬁ%ixm’]%ﬁ%}?ﬂ’ﬁﬁ—ﬁ{t

< BEIE=FERE Web RS A=, ER REST #5528 SOAP 1 XML-RPC
AL EMNEE, HREZH Web H&éq S F REST XA&1&1+#0SCHL
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iH R BAFI IR

< HF REST IR, SREEFAMANRHAZTILAT =3 =

<+ BEaFAMamRAFLTUUERB = A B 22AATEES

<o FHEET “API TREIF” . “Eiig LiEIm” . “i0oS I R&IF” . “Android Ti2!m”
FEIMT BN A EER

ENE: HRT



iH S BAG LR

https://www.avatarsys.org/deepella/login

N

N

N

Flask / Python

N

React.js / JavaScript

ENE: HRT


https://www.avatarsys.org/deepella/login

H R A&

‘

from flask import Flask
app = Flask(__name__

dapp.route("/")
def hello():

return "Hello World!"

if __name__ == "__main__":
app.run()

ENE: HRT




< REST API HFEEEHELAHAFPREOIEE, BElt

<+ EBZ, MR , M FESEME ALZYIR [
< MBY, MIHFFER— (B—EF) RS=/CIEHE, H AR EE
o FARN (B—E) RES=sLEHMERES, AR [E{E
< XTMERF, FEFEREZRBS T
< {E13 5
oI LA @

WEHk WS QQ=\  fHlH

oS g e




iH R BAFI IR

L)

» SHEREBMIIEM REST fRFZEM TIERE:
ERSSe: (Master) , — & RE—"

H-IEI

1. WEIRFOEESHY APLIEK

2. FEHERIIGElZ "“EF5FRERES
" BER

3. BUESKESIREN "BiE

4, REMESIRE

1. IRBIB P E TSRS APLIEK

2. 1R[o

ESRES

MIRS88 (Slave)

1. AErEeiaE B ASIhES IR, &
I “ESHFRREZSE” fER

2. BINZIESHIIRESE

WEAZ, MR

(|

—RESZD

A "BiER",
FTE1, ENgRE

3. BILERWKRASIRE R “4hiEd”

4. WIRIIESS

5. AETER, BILESKTIRER

i E,TG)EE”
6. IR[OIZE 1
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iH R BAFI RIS

\/
0‘0

=R % (High-frequency Trading, HFT)

* BEMBEANTENAN., RAETOHHEXPI KRB INUERFRS, T
EMESIANMAMEZENENNHNENK, HREBERIREEARRZFFZERRNMIZE

* XMRZHEREANLZR, UETEERSZIARKECH "RSH[HA" K5 TER
Z TR =R RENMT, GRR S5 ESEE 4R R E X E

< —RENENLZRRNHFTIEESRNESFRS, MPEBRIGESESZNBHEN

0

* BARZETERE "XIA (Bid) " . "=
(Ask) " RSZER, BRFEEELS05E
NS
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iH R BAFI IR

0
0
0
0

o

00 00 00

/ﬁ é |_.|'LFL1

% #Ht=4LIE (Batching Policies)

HEREMNINRZRA N FESHNEREK
o] 5 (Durability) :
% &% (Security Policies) :

(Delivery Policies)

ﬁlf. L.ﬁﬁlzqég&/ﬁ %\
. RERIEERNZESM,

< SHESHEE (Message Purging Policies) : HEERFEE BV

< SEEIE (Message Filtering) @ BER “1&3" X UABALH

. FELREREWERTHHE

 SHR OISt SRR EIE

< HEPALE] (Queuing Criteria) @ HEEERBEMIRFEE
< HiAFLEl (Receipt Notification)

ENE: HRT

. HRUL B RIESIAKE,

Hie = 2HLH]

(Time-to-live)
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A S BAG R

< BRAVEREMNIIRFHEREE (Library)
“ RabbitMQ

“ Apache Kafka

% Apache Pulsar

% Celery

¢ RED = EF S EHREERNIIIRS
% Amazon Simple Queue Service
% Google Cloud Pub / Sub

+ [E=ERBSG MQ

ENE: HRT



H %

H 2 AR
RabbitMQ

Apache Kafka

Apache Pulsar

Celery

HAhH R AT RS

ENE: HRT



< RabbitMQ "N AN
% https://www.rabbitmg.com/ E R a b b I t VI

< RabbitMQ XM 7T 4 EEAFIMY (AMQP) BN— 1P FRE RS RS
< RabbitMQ fRE=8imEMH Erlang IEEHwEH

< KRB ERHBREIESIE RabbitMQ IEFin, €1&: Python, Java. Ruby. PHP,
C#. JavaScript. Go. Elixir. Objective-C. Swift &

= AHE R BT RS

LA

* RabbitMQ 2BRIT iz 552

ENE: HRT


https://www.rabbitmq.com/

“ Ubuntu 18.04
% 2 RabbitMQ:
% sudo apt install rabbitmg-server

< Ja51 RabbitMQ (BRSFER)
% sudo service rabbitmg-server start
<+ 5 (APERER) :

% rabbitmqg-server

ENE: HRT




» macOS Catalina
% 2 RabbitMQ:
» brew install rabbitmg

o0 00 00

L)

% |55 RabbitMQ:
% rabbitmqg-server
% NREE RabbitMQ /S5 831&1T, tJLUMER screen

ENE: HRT



< Windows 10 ( A#ER=F)
% 2 RabbitMQ:
% https://qgithub.com/rabbitmqg/rabbitmqg-server/releases

S REZHS RabbitMQ MRS |EFSBMET, NREEXAREHBE, oTIUE
F windows B “RARS" HEEEE

% KEBSIHBIFIRALARZH Windows, RabbitMQ 2R R 3ZH Windows FAH)
HBNFIZRSE, 18 Windows THAERE, 7 /(5

ENE: HRT



https://github.com/rabbitmq/rabbitmq-server/releases

< RabbitMQ Z g

o KEipERFEIESIYE RabbitMQ N&EFin, €5 Python. Java. Ruby. PHP,
C#. JavaScript. Go. Elixir. Objective-C. Swift &

< Python 2 ix (Pika) : https://qgithub.com/pika/pika
» Ruby ZFi% (Bunny) : http://rubybunny.info/
» GO EFim: http://godoc.org/github.com/streadway/amqp

4

L)

L)

4

L)

L)

< Javascript g : http://www.squaremobius.net/amagp.node/

< AIRFEXH Python fEAHIF

ENE: HRT


https://github.com/pika/pika
http://rubybunny.info/
http://godoc.org/github.com/streadway/amqp
http://www.squaremobius.net/amqp.node/

< Pika (RabbitMQ Python EFix)
% https://qgithub.com/pika/pika

% sudo apt install python3-pip
% pip3 install --user -U pika

ENE: HRT


https://github.com/pika/pika

% Kixim (Producer / Publisher) hello

< import pika ®_-

<+ connection =
pika.BlockingConnection(pika.ConnectionParameters(host="1ocalhost'))

<% channel = connection.channel()

<% channel.queue_declare(queue="hello")

% channel.basic_publish(exchange="", routing_key='hello', body='Hello World!"')
< print(" [x] Sent 'Hello World!'")

% connection.close()

ENE: HRT



< EIXH (Consumer / Subscriber) hello

 inport. pika B -

<+ connection =
pika.BlockingConnection(pika.ConnectionParameters(host="'1ocalhost"'))

< channel = connection.channel()

< channel.queue_declare(queue="hello")

< print(' [*] Waiting for messages. To exit press CTRL+C')
< def callback(ch, method, properties, body):

% print(" [x] Received %r" % body)

< channel.basic_consume(queue="hello', auto_ack=True,
on_message_callback=callback)

< channel.start_consuming()

ENE: HRT
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< RabbitMQ %#2
% https://www.rabbitmqg.com/getstarted.html

ENE: HRT


https://www.rabbitmq.com/getstarted.html

% Understanding RabbitMQ Webinar

% https://content.pivotal.io/webinars/dec-12-understand-rabbitmq-for-
developers-and-operators-webinar

ENE: HRT


https://content.pivotal.io/webinars/dec-12-understand-rabbitmq-for-developers-and-operators-webinar

H %

H 2 AR
RabbitMQ

Apache Kafka

Apache Pulsar

Celery

HAhH R AT RS
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Apache Kafka

% Apache Kafka
% http://kaftka.apache.org/

* Kafka xE—/l\aE'—%)JEH = (Linkedin) Fi&, HEIH Apache REREE=EEN—1FF
ERANEYE, H Scala 1 Java ®E

<+ ZInE/Y Eﬁixlzjj WIBLNHIBIRHE— M %—. &L, RIERNES

|:

S HBFEAUERFRLZE— "B =S5 HE 22NN ARIEL R /1T 200107
% tk9r, Kafka ol LL@iT Kafka Connect JEIEZEZIMER RS (BFEEIEWN / @)

< Kafka BY M BEIZAE RabbitMQ
S BERFLEMEEE, BEl Kafka 2228 Bl Pulsar BUfL

ENE: HRT



http://kafka.apache.org/

Apache Kafka

ENE: HRT



Apache Kafka

% T & Kafka

% https://www.apache.org/dyn/closer.cqgi?path=/kafka/2.3.0/kafka_2.12-
2.3.0.tgz

< Kafka EF Scala #1 Java &, ELLRABES
“ HF{ERT Java B, Kafka EHF%IE,

bas
=
&
cH
£
i
Rt

ENE: HRT


https://www.apache.org/dyn/closer.cgi%3Fpath=/kafka/2.3.0/kafka_2.12-2.3.0.tgz

Apache Kafka

<+ |35 Kafka
% tar -xzf kafka_2.12-2.3.0.tgz
% cd kafka_2.12-2.3.0

¢ screen
% bin/zookeeper-server-start.sh config/zookeeper.properties

% screen
< bin/kafka-server-start.sh config/server.properties

< TE . BTF Kafka BEEH Apache ZooKeeper, EEZENBEMHENRS

ENE: HRT



Apache Kafka

“ Apache ZooKeeper
% http://zookeeper.apache.org/

ZooKeeper

* ZooKeeper 2 Apache RAESZH—TREINE, EAXESHIITEREFIRERNS
mNECERS . ELRSMon M

< ZooKeeper B4& 2 Hadoop (N— 1 FIE, BRER—MELATRKINE
< ZooKeeper NEMBEURIRZIWS oI AM, AL, MRF—RELNE, SFmHMO]

R [

LAig)iE)55—5& ZooKeeper 4, ZooKeeper TR EMNHFEFE T — 0 ERNGH
ZE, FERRUT P XERFH— D RIBR G

< WEBXRXH, ZooKeeper oJLABRERADMINIRZEF, LHENIEEE

ENE: HRT



http://zookeeper.apache.org/

Apache Kafka

<+ Kafka BEAENG<TEO (CL) , ERAENT:

R/
0’0

Bl 1E

» bin/kafka-topics.sh --create --bootstrap-server localhost:9092 --
replication-factor 1 --partitions 1 --topic test

4

L)

L)

<~ BEERIEHIIR:
< bin/kafka-topics.sh --1list --bootstrap-server localhost:90892

ENE: HRT




Apache Kafka

< &iXim (Producer / Publisher)
% bin/kafka-console-producer.sh --broker-list localhost:9092 --topic test

S ERZITARER, tJ@MNEERSES, UBESRSMNER
< BN EOF (Ctrl+ D) oJLALERBEE BRI A
< Hln, FHATTLABMALLTREER:

% This 1s a message

% This 1s another message

ENE: HRT




Apache Kafka

% ¥EUIEH (Consumer / Subscriber)

< bin/kafka-console-consumer.sh --bootstrap-server localhost:9092 --topic test
--from-beginning

< MRRAITIEH, BBATIUEREEINIZBMANRRER:

% This 1s a message

% This 1s another message

ENE: HRT



Apache Kafka

< Kafka XFamILEM, FHEusE:
% http://kafka.apache.org/quickstart

% http://kafka.apache.org/documentation/

< Kafka BYMERES 7

% https://engineering.linkedin.com/kafka/benchmarking-apache-kafka-2-
million-writes-second-three-cheap-machines

ENE: HRT


http://kafka.apache.org/quickstart
http://kafka.apache.org/documentation/
https://engineering.linkedin.com/kafka/benchmarking-apache-kafka-2-million-writes-second-three-cheap-machines

Apache Kafka

< Kafka BFEME#E, FENEFREEHA—F
< B Python 2Fin (A#EE)
% https://qithub.com/dpkp/kafka-python

4

L)

» Confluent JRAH) Python 2% ()
» https://qgithub.com/confluentinc/confluent-kafka-python
> Confluent AR Kafka B IGMREEFRES

BFER TESoIHRITE, ZRAE Windows DRIF+AREME, EULLAREINE
Windows B{&

L)

4

L)

L)

4

L)

L)

4

\/

0
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https://github.com/dpkp/kafka-python
https://github.com/confluentinc/confluent-kafka-python

H %

H 2 AR
RabbitMQ

Apache Kafka

Apache Pulsar

Celery

HAhH R AT RS
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Apache Pulsar

% Apache Pulsar

< https://pulsar.apache.org/ ﬁ PU LS/ \R

< Pulsar 2— 1 &¥]HBHHERE (Yahoo) FF&, HEIH Apache EEESEEIN—1HIR
MALIEES, £EH Java /B

< Pulsar ] Kafka NEMLE RN, B2 AL BEINHERE—FE—. 5&L. K
FEIRAES

< Pulsar 890§ B (AFE ZooKeeper) . Mgesltk Kafka B&HE—F
<+ B8l Kafka EELE AR _E# Pulsar BT

ENE: HRT



https://pulsar.apache.org/

% Pulsar WEEE "B E"

Tencent BiR

BN\E: HET



Apache Pulsar

% T & Pulsar

% https://archive.apache.org/dist/pulsar/pulsar-2.4.1/apache-pulsar-2.4.1-
bin.tar.gz

< Pulsar TEETF Java Ak, BAIRAEEE
< HF{ERT Java BN, Pulsar TEHmiFE, FHUBLEE

i
P
Rt

ENE: HRT



https://archive.apache.org/dist/pulsar/pulsar-2.4.1/apache-pulsar-2.4.1-bin.tar.gz

% tar xvfz apache-pulsar-2.4.1-bin.tar.gz
% cd apache-pulsar-2.4.1
< bin/pulsar standalone

<+~ MREHMEW, SFEFXUTENEL:

’:29,192 - INFO - [main:WebSocketService@d5] - Configuration Store cache started

2017-06-01 14:46:29,192 - INFO - [main:AuthenticationService@b6l] - Authentication is disabled
2017-06-01 14:46:29,192 - INFO - [main:WebSocketService@l©8] - Pulsar WebSocket Service

-
>

BN\E: HET



Apache Pulsar

< £ Kafka, Pulsar 332t CLI, ERAZEWNT:

% &iXis (Producer / Publisher)

< bin/pulsar-client produce my-topic --messages "hello-pulsar"

< #ZEIWim (Consumer / Subscriber)
< bin/pulsar-client consume my-topic -s "first-subscription"

ENE: HRT



Apache Pulsar

< 2/ RabbitMQ, Pulsar g T X HARESHNEFin, TEGE:

% Java: https://pulsar.apache.org/docs/en/client-libraries-java

% Go: https://pulsar.apache.org/docs/en/client-libraries-go

% Python: https://pulsar.apache.org/docs/en/client-libraries-python
% C++: https://pulsar.apache.org/docs/en/client-libraries-cpp

< ANIRFEX A Python 1ERHIF

ENE: HRT



https://pulsar.apache.org/docs/en/client-libraries-java
https://pulsar.apache.org/docs/en/client-libraries-go
https://pulsar.apache.org/docs/en/client-libraries-python
https://pulsar.apache.org/docs/en/client-libraries-cpp

Apache Pulsar

< Apache Pulsar Python &P im
 https://pypi.python.org/pypi/pulsar-client

% sudo apt install python3-pip
% pip3 install --user -U pulsar-client

ENE: HRT


https://pypi.python.org/pypi/pulsar-client

Apache Pulsar

< &iXim (Producer / Publisher)
% import pulsar
< client = pulsar.Client('pulsar://localhost:6650")

< producer = client.create_producer('my-topic')

< for i in range(10):

% producer.send(('Hello-%d' % i).encode('utf-8'))
< client.close()

ENE: HRT



Apache Pulsar

< ¥ZEIWim (Consumer / Subscriber)
< consumer = client.subscribe('my-topic', 'my-subscription')
% while True:

% msg = consumer.receive()

X try:

% print("Received '{}' id='{}'".format(msg.data(), msg.message_id()))
% consumer . acknowledge(msg)

X except:

X consumer .negative_acknowledge (msg)

< client.close()

ENE: HRT




Apache Pulsar

ENE: HRT



Apache Pulsar

% Apache Pulsar REST API

“ RTHLTEF i (CL) MHBEZEFim (SDK) , Pulsar 7rgft 7 REST API, Rt 1]
i RMEWRR

< fla0, ERAEMERNEWIRTIE:

% http://localhost:8080/admin/v2/persistent/public/default/my-
topic/subscriptions

< BEEEMEERIRES:
% http://localhost:8080/admin/v2/persistent/public/default/my-topic/stats

ENE: HRT


http://localhost:8080/admin/v2/persistent/public/default/my-topic/subscriptions
http://localhost:8080/admin/v2/persistent/public/default/my-topic/stats

Apache Pulsar

ENE: HRT



Apache Pulsar

» Pulsar B9 Docker kA
» https://pulsar.apache.org/docs/en/standalone-docker/

4

L)

L)

4

L)

L)

4

L)

> docker run -it \
> -p 6650:6650 \
-p 8080:8080 \
-v $PWD/data: /pulsar/data \
apachepulsar/pulsar:2.4.1 \

L)

o

e

*

e

*

e

*

e

*

bin/pulsar standalone

ENE: HRT


https://pulsar.apache.org/docs/en/standalone-docker/

Apache Pulsar

‘:’ Kafka *D PUlsar EI‘JII\EIHAE ttiﬁ-‘é Publish Latency 99th Pct
% https://kafkaesque.io/perf e
ormance-comparison—
between-apache-pulsar- i e
and-kafka-latency/ e
Time (seconds)
[l Kafka . Pulsar

ENE: HRT



https://kafkaesque.io/performance-comparison-between-apache-pulsar-and-kafka-latency/

Apache Pulsar

* DMIVEE T EUREMENRE
% https://pulsar.apache.org/docs/en/concepts-overview/

ENE: HRT


https://pulsar.apache.org/docs/en/concepts-overview/

H %

H 2 AR
RabbitMQ

Apache Kafka

Apache Pulsar

Celery

HAhH R AT RS
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% Celery “Fj
% http://www.celeryproject.org/ .

< Celery @— M HRBZERN 1500 (Asynchronous Task Queue ) &R
< Celery BEXH Python &5, {BESBAFIHMY (Webhooks) BJLMERERIES LI
» BEARMANEFIHEETE: Ruby (Recelery) . PHP. Go. JavaScript &

B Celery EEFRBEEMNIEANEER Broker, H Celery Z3E RS9 E B S 2 0 73555
FIEZE, B¥5: RabbitMQ (#7) . Redis (#7#E) . MongoDB. Amazon SQS.
CouchDB. IronMQ &

y- X

% Celery RBAIEAE RS EENIIZ4 S

ENE: HRT


http://www.celeryproject.org/

» Celery RABEEMMN AR M REST 755 22 Mgy
s Celery HHIE—1ERS, @i Broker (BLERBG) EESNMNRS
FARFEIEHBRBII O 2T, MRSBEILERBASN 1555

4

L)

L)

4

L)

L)

\/
0’0

= =N (JSON)
| [JSON} '
Producer | Broker | Consumer
subscribe
“““““““““““““ R \\ j -
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% Z23 Celery
“ pip install celery

< NiRFZ LA Python A3 Celery BIfERZFE
< fEfEH Celery 21, £FEiEEHE— Broker, KigFELA RabbitMQ /34l
< RabbitMQ RMZEMERAAEZFEESRN LX

ENE: HRT



MRS (Slave)

e

*

> tasks.py

» from celery import Celery

> app = Celery('tasks', broker='pyamqp://guestillocalhost//")
mapp task

o def add(x, y):

. return x + y

00 00 00 00 00

4

L)

L)

* BEIMNARSS:
% celery -A tasks worker --loglevel=info

> TJLAEARRS S L, BHZSTNRFHERE

00

4

L)

L)

ENE: HRT



F RS (Master)

o’

% from tasks import add
< add.delay(4, 4)

o0

BEESEMIRS: result.ready(), £i&[E True 3§ False

» FREBESHITER: result.get(), WRHSHEEREIIT, ERNRSHITE
INRAFLEEARBNT, TLUEA: result.get(timeout=1)

> MBEAFEEMNRSHEIRERDERS, TTLMER: result.get(propagate=False)
< WHIMRFEZEETENRSZNEIRTLUER result.traceback

00 o0

e

0

00

ENE: HRT



Flower

Dashboard | Tasks | Broker

Monitor

Show [ 10

A 3
v | entries

geonode.solr.tasks.sync_to_solr

geonode.solr.tasks.sync_to_solr

geonode.solr.tasks.sync_to_solr

Showing 1 to 3 of 3 entries

ENE: HRT

UuID

3e194dc0-da55-4cd2-8e41-
989686185b8d

044badf1-3782-446a-9eae-
f05441e5fe15

e479e00b-626a-4633-9d99-
4a0df4032c33

State

args

(157))

(157,)

(157,)

kwargs

Result

'None'

'None'

Received

2017-08-07
16:57:49.643

2017-08-07
16:56:38.424

2017-08-07
16:56:13.236

Search:

Started

2017-08-07
16:57:49.646

2017-08-07
16:56:38.428

2017-08-07
16:56:13.242

Logout

Docs Code

Runtime

0.070

0.388

Previous

Worker

celery@ubuntu-
xenial

celery@ubuntu-
xenial

celery@ubuntu-
xenial

1 Next
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< Celery IFHERHGE

% http://docs.celeryproject.org/en/latest/getting-started/first-steps-with-
celery.html

“ Django
% https://www.djangoproject.com/

% Django Celery
% https://qithub.com/celery/django-celery
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“* LMAX Disruptor
% https://lmax-exchange.github.io/disruptor/

< MEZDE— Java IR

“* LMAX @—xREF&E™ (Cryptocurrency) &

< Disruptor MEEE#, WMRFZ CPU B Compare-and-swap IhgE, SEBLIEERE
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% http://aliyun.com/product/ons
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% Google Cloud Pub/Sub
% https://cloud.google.com/pubsub/
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% Amazon Simple Queue Service
% https://aws.amazon.com/sqs/
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https://aws.amazon.com/sqs/
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» Google Cloud: https://cloud.google.com

» Amazon Web Services: https://aws.amazon.com
» I = : https://www.aliyun.com
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https://cloud.google.com/
https://aws.amazon.com/
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o (ZFREERA—nTS5XEK) , XFE, KFEELRL
% http://product.dangdang.com/24247525.html

% {(Ahead in the Cloud)) , Stephen Orban (GM of AWS)

% https://www.amazon.com/Ahead-Cloud-Practices-Navigating-
Enterprise/dp/1981924310/

% {(Cloud Computing: Concepts, Technology & Architecture)) , Thomas Erl

% https://www.amazon.com/Cloud-Computing-Concepts-Technology-
Architecture/dp/0133387526/
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