Node.js



Node.|s

IERMEE-—BERBRAFRIEREEEINGIER , SERMEAR—EEYE  ERRERRRBRE
o, HERARBEERNES D, BERINRD , SEERZEERKAHEINREER,

Node.js HERBHMITRE—HITHNTRRD  BHREFEELENERYE K MEHEH LI FRER
Node.js FERRENMME—IEM ; HRAY , CEREEREMAEE |, flna AEEREN.
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MRS BNES: API R
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[ completeCheckout() ] [ cancelCheckout() ] [ addToCart() ] [ [...] ]
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(1)checkoutService/p;;\\\\\\\\

(2)carService/delete

\\\\\\\’A (3)productsService/update
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729 [ B v e R A2 20

(1)checkoutService/pay

|

fERAR %

fER
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event: ‘purchased’,
cartid: “...°,
products: [...]

}
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m EHMEZIE DemultiPlexer

TCERFF (busy-waiting) W REIFHAEEFNREE AR , TETAEENRE , ZENER
EERAEHREE - HREREME  EHUERENSRXNEELTURFRENER , EEESIHRE
ARSBEHRSIRIBHEANNTH. EEAHSBZERERN 1/0 SHKRERRIHEAIT
5, REBEETHIEERTUREHREH AL, BERMHREBASHEARE,

m JEPHE 1/0 5|2 - libuv

BEEZRFHFEECHEHEZIRNNAE, 6180 Linux B epoll, Mac 0S X B kqueue ,
LAK Windows Y I/O Completion Port API(IOCP). It4\ , EMEEMEIMEXZRET A6 &
I/0 BEERATMUMKEREEMAELATRNTAEN, Hln , £ unix F , ERERRENE
RUAFZEIFEERE , At A TERIEEETAES | AIXEEEHEBRNBERA —BBIN
BiTH. HRERTEFRERSETANEERR AT EESERNHRREEEHHRST
25, M= Node.js BOUBBKERILT—ERLA libuv B9 ¢ BXE , B#t2ZE Node.js HA
iNGIE:] E’ﬂiiﬁgé , WIFRIW B EEREEBNIFEETAEN, libuv MSEES Node.js B
K& 1/0 BIZ&,

BR T MIRILIRERFR IS | Libuy HBEHFET RESREN , RLBERM API RELESHEE
. BEEBEMTA. HTERS 1/0 BE , UARSHMEBENERHEATI,
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m FERBER (Reactor pattern)

REFEXNEERZNBES , RHE—BHRES 1/0 RIERENVRER (£ Node.js B2 —EEMF
B3 callback) , EESHEEEE K EE SR IEIFEL,

1. BARKEXERGEHRS TRUEEFY
oy IO ik, Lok, BRBRR thigE — EREE
(handler) , fER{ER R, RXFHERE
c EHESTRAFEETL  CeuABE
: D 524 BXERERRER.

| T 7 2. E— 10 BRERRE , BHES THSEHT
| 5 | B AB T

3. LB SHEEEeRASASEIENEE,
oEeen O\ | 4. SUSEE4 | TUEBNEBR.
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EREREERERER

Node. js
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m [EMHER (callback pattern)

BAARESREATNEE:S K HEEEZHAEEM (callback) , MEMAREFEH Node.js
EXRGTERNEERE—. INFREAREZERNER , MEEREEIRTRIEFMEEN
, ARERBELSHITH return S, JavaScript REFALBNNBEES K HARAREESE
B TURSHNIERGEE, USHEE, BEHMRXTFUERE  SESFHERRERE
BE, A BASE(Closure) RERLONNWELLERE  FHEMAEMESBRIANEBRITRIE,
B RBREREN 2R EmE AR AEREFEL , HEARISIERDSRIENRRBIRE.
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HEAEEIER A (CPS)

JavaScript WEINREASHEERREMEN , Y ERESKFEWUNAESERZ R, EELH
EXRTREKE  EEEEAREN AR B ALEMEBEREME (Continuation-passing style) , &
B cps . ER—EBEANES, MTA—EHFRSRIEMERE, TEL , ERAREHEEERRE

DEGES AR ()N ARREE , MTAREESGETLUE

function add(a, b) {

return a + b; #ERA return BIEBELRFIE - ﬁb?ﬁ%ﬁﬁfﬁl’fﬁ(dir‘ect
style) - EEFLEARTEZEERNERLDES -

function add(a, b, callback) {
callback(a + b); # EE add() HHE—EES cps @z - ERAETEE

HESRER -

console.log('before');

add(1, 2, function(result) { before
Result: 3

console.log('Result: ' + result); S

})s

console.log('after');

[5) 25 S4B (B IR AL A% BR =0
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n EEEEREME(CPS)

function addAsync(a, b, callback) {

setTimeout (function() { # FIF setTimeout() HHFERILHIEIITIENY
callback(a + b);

1, 0); function addAsync(a, b, callback) {
process.nextTick(function() {
callback(a + b);
1)
}

console.log('before');

addAsync(1, 2, function(result) {

before
console.log( Result: ${result} ); atter

}); Result: 3

console.log('after'); BT EEERAL R

HR setTimeout() @3 7T —IRERDFRF , RLEFFHEMEFNIT , MEB U RGERE
# addAsync() , EEBRERZEANFUE, LEMEEE Node.js EHEERE , HAMBAR L
THE  EFRESFREER , 2RERLAXOESEHER |, BRETINFTEHEABEE,
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HEABESE R (CPS)
! » console.log( ‘before”’) SNl
| 2 —
A 4
/,’:::_ addAsync(...) o) RERE TS
Q* _________ "
51 \i ““““ setTimeout(...)
4______________::::’ console.log( ‘after’)
SHEE 6
SRS
e .
<———--—-——————--———i callback(a + b)
10 R
(\ Q’
2 S~ console.log(‘Result:’
+result)
EFRSRETKE , EFEHTHFRALTEHIANON , SRR HEENIKRE. ERITEREHE

EFm |

FEE—ELFHER, SEEERY JavaScript WVFRZER , (EF 2 RAESHE S iR

HERSHAWUWENERE  NEEFRSHERFRLEFUEFGEN, B5HASEEES
SRRk, ERSERUSTEED , L FEREESHERBERNBRERGEER (E/F),
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RXEEED?

BMAEEREE , BT EFN LR RKEANME , tRRRESHERIME, EXEERE
FAEANENRTERHENTSE WL EREREFRR, RMALEHERERNEE
MPEERRE, —RRR , LEBHBEENRAEREE API WHERRFT-HEEE , BB
EESY—ERHEUEANRERNEE,

const fs = require('fs'); A TE R AR
— i =) A\ 2R T

const cache = {};

function inconsistentRead(filename, callback) {

if(cache[filename]) {

callback(cache[filename]); ~+ BB

} else {

fs.readFile(filename, 'utf8', (err, data) => { §+ e (5] 4 0
a|Zr

cache[filename] = data;

callback(data);
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B HIERD?

BRI EM cache BBRELFTEAERNEFIREGER, TBIYIKERR—EHHN , BRE
RREE  HREEBUARKRAKENSTR. BRI, LRRARBERRN. RAEZ
fs.readfFile() BRXEERERIFZERNE , ENTABIELS, EHEFERNENER ,

H@BAFERAZEDHN : MEMHHEY oIy,

EERANEFTAENEREUERN , RASZIFZRENTE , SSHUER, EANE
B, AREANEEF,

EENBEEEENERAEAERN RS REM  BHIUHREER., RE—ETRE
RZEATHERNBEMRMERRE  EABCHEN  RBIBERTERSERESF , ARBEME
mERNER , WRBEMERSHLCETR  EZLERAMERENEERE,

EEEZEHNENE Node.js H£RER , WM ARBBM R (Unleashing Zalgo).
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HESE#AT

inconsistentRead() HXWEESXNERZTCERMBENIERD ., BMTUERNKIHERS
EHEASHEBRERE , MIEER - RSB EBRRELE#IT. £ Node.js 8 , —ETREN
EERFIA process.nextTick() , TAIEEREANHIT , BERIEHFEBN T —XER. 0
TheeREE , UEHEASE K BEZHAZSEHTINER , EtREMEFEEN 1/0 B4
281, REIMERE, ESHEEBEST , BIFEFEHEEN,

const fs = require('fs');
const cache = {};
function inconsistentRead(filename, callback) {
if(cache[filename]) {
process.nextTick(function(){
callback(cache[filename]);

}s
} else {

fs.readFile(filename, 'utf8', (err, data) => {

cache[filename] = data;

callback(data);
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Node.js [EFEEH]

£ Node.js & , B EEREIE API EAEIFEMRRE 7 —LEH, ELEFREAR Node.js
WO API , BFfEERAEREEREAENBREMLER, Rt THEM  IRFRMEER
TEGTEEDE API FREM—YIRA , REEEER,

£ Node.js 18 , EHNEZONF 6 MRS BEEAREZ—ERAZE, LT3 Node.js #{ API
BBl

fs.readFile(filename, [options], callback)

mERENME A (signature) , AIRKIZERZRE , IEFEEMSHE RN, LHEFNHA
BN . EOPBEREEENER  RANUSERSHE.
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SRRR BT

£ cps T, MRRHBREERELE , EMERBREM , £ Node.js & , FIE CPS EHINFT
EXNER, EREARNENE —EZEEE , HUNERIERE—ESBUUARHERBREE.
EZRELRIBERESR | AIE—E2EHEL null = undefinedo A TERIBE 2 R EFLLEH
WEFEEHAN:

fs.readFile('foo.txt"', 'utf8', function(err, data) {

if(err) {
handleError(err);
} else {

processData(data);

}

ZENBFEAARKEEZERERDAHREE , B8 R AREABRIE I B IE L AT sEr BEE,
S-EtXEEENEEZEMR HRHSER Error BE, BHNEHNFRIBFEHTEZEE
RERYHEE.
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EREELRERSBEEERABNENERUERN throw fH TR , Win S A ERUHEEEEH
$535, AMEIERSL cps & |, BYINIEREE , AIREMMERERERS cPs #H T —{ERF,
HAR I TANA:

const fs = require('fs');

function readJSON(filename, callback) {
fs.readFile(filename, 'utf8', function(err, data) {
let parsed;

if (err) return callback(err); /‘ R iR R A RIA AT
try {

parsed = JSON.parse(data); /‘ UL ES NS
} catch(err) {
return callback(err); \‘ IR RVEE R
}
callback(null, parsed); ——‘ mitaR - EBEER
1)
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- KWEEE

BIHARA readISON() BHREERE , ABRREMEEWELE fs.readFile() EIFE , FTFIEF

¥t JSON.parse() WMET —{@ try-catch Ei#f, ERRAABEIRSEHEEEE , AIEH
EEBEELHERE , BXEFTEEERT —EEM,

7 Node.js # , EREZERNNRE , FAEAKSELEFLINHIERE stderr MH,

SyntaxError: Unexpected token n in JSON at position 5

at JSON.parse (<anonymous>)

at H:\NodelS\Projects\node-pattern\temp\cb.js:7:25

at FSRegWrap.readFileAfterClose [as oncomplete] (fs.js:511:3)
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- KWEEE

RN FRE , FAE SEEFRKESHERRFPILE , T8 SELEREF —ARKBIEE
MECERLAFT - LEERE TEM4LHE, EEFRLER , Node.js BEERNERINZFL S
# uncaughtException HHEHKREH, UATEXBHERT —EHEHENFERAZRH:

process.on('uncaughtException', function(err){

console.log( This will catch at last the JSON parsing exception:

${err.message} );

process.exit(1); __4

})s

This will catch at last the JSON parsing exception:

Unexpected token n in JSON at position 5
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m B REAE (Revealing module pattern)

JavaScript RAMEEZ —RERZHEETHE, 2HEENEXRS , NEZIRIEEHEEE
NS RAERERTR, MARLEENSERTABREHAEN,

const module = (function() {
let privateFoo = function() {...};

let privatevar = [];

let export = {
publicFoo: function() {...},

publicBar: function() {...}
¥

return export;

IDIOK:

EEEXFMNABRFURKX(IIFE)RELENEEE W HARERRLRNERG. ERABF
module BHENABRREELMN API , MASKKENRBTHEELHINBER. WEXERNHEE
, R Node.js HHARKWERE,
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Node.js {48

f£ JavaScript #&mH , F—8%A "CommonJS., WM , HBER%A JavaScript £REE
T PR VAR AR NS EMEAREA, Node.js WEMBERREZERLLRKE ,
BmE—SEENEMR, HEFAHWAX  RURBREHAERX, EEXT , SEEETHITR
IEEE , AtEAEEEEHISTReEPEE/—,

Node.js RIBEZRSG , BUNE T EHYEEA]:

const dependency = require('./anotherModule'); 41 A S AR S AR
function log() { /< ThALR T

console.log('Well done ' + dependency.username);

}

module.exports.run = function() { /{ PE /. BAE AR Y API

log();
}s

WEEENEESH SR EERN -1 AT |, BRIEWISRE module.exports BE, <&
Node.js f#f require() EHXNBMAERER K ZEHABTHSH NI EE,
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m  Node.js #£#H

EREMESHNELEAREESHERNERN  BNATREREALEHEY. 8L &
HRFEMEES global WEHKER , RUTMARLKEN, HERGERSHN IS , Hi&
BEFERSEMEEP,

BEIE  TREHMEEWRARTFNEFELN , SAEEAEARKATRNESR, IR
, AREXEHHECEBEBNBATIERTE,
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m  require() BT

1. BEWIEEER  BLEENRERTEENEEER  B2A id.

2. BEEEHELEWEA , MEXCHEERRERAP, EHERT , EIENEEZEH,

3. BEEMKRBA , EFRENABEANIRE, EBRBEREEIL —BE module I , REL—
BEzZ=FEHEILE exports Bit. BEARXBEFNAEEBMEREL AFN API,

4. #% module #J4FHN AREL,

5. BRERBIUEMEFRE , YWiHETEHE (evaluated) , BHEAAAEESHER module.exports
i, REHELFHN API,

6. %, KRRZEHLF API B module.exports AR , EEEHRFLE,

E—ELEERNERR , require() BXREALH , cEEMNEAEZRARREEREAR
’ ﬁﬁ@@o



Node.|s

module.exports E& exports

HEFZETATHE Node.js WEHREMS , ERNEEREERBELRE API K, £H
exports EZ module.exports HIEZR, B# exports KRR module.exports #IHREHNZH
, WEAE LR —EMENFTENYE , BIREHEBA 2B,

ERTREEMMFTMMER exports SHFASBNYH

exports.hello = function() {

console.log('Hello');
¥

EHIEIR exports BHETSEEMARR , EATEHE module.exports AR , MESE
FiEREHAS, AL TEHNEXIEIHEEM:

exports = function() { BIRE—EHWS exports BB . K
console.log('Hello'); TIEEE module.exports BIZER -

}s




Node.|s

module.exports B2 exports

HRENNBFEYEUNANEE , AINEN, BHHFEES  RLEEFREIR

module.exports

module.exports = function() {

\{ W 7 e Emo e - Bl 7 —EE -

console.log('Hello');
¥
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n  REREEN

require() BRAERIKRELE  SHEEMEATENRE , ERECREARBFAENS
B th RERRXIE AR ME—BEIR, BINEEEZTUsAUT=EXEsX:

EREH: & moduleName FEEA M/, |, B EREHEMNEH R , WIRFEKREE, £
T /1 &% , Bl moduleName EHFZARHEHRR , SRIBHERWERFR B HA,
BOERR: B moduleName BIRE /1 8 T./4 , APEEZZEHAFTREZ D Node.js &
HEEE,

EHEE: BREEROEBAEBRIGTERN moduleName , BIEEEHERWIEEE S8
8  #2 node modules B& , BEIHLBAFSENE e HHKESTE,

PIERIEEREHEETES | noduleName WEIABIMERR BE#TLY, SRRR  WEEE
eHELY:

<moduleName>.js

<moduleName>/index.js

<moduleName>/package.json BY main BHEIEEMNHK/ER
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= HITRERFRMERER

ZRIIEEYH Node.js SHERIARAE , BARDBAEARS NHFHBER EZBIREER. B
TR AIUERABLZNAN , BALUE Node.js EFRASMER K

EVRICBEE , BEFERERE , sIAERE , BEREES B (configuration YUARHITH
HERERER. MEEEEFHRKERLREZE , TUMNTSZ  RFREZERNLNR, BEX
ZERSXHHEHEH—E K MEEEFNIBICREE,

E PR RIRIE (operation)HE , ERFBBEHFIIRETR. HRHFZ Node.js BF
=AY | SEZHEEERE (connections) , HHFER (requests) IR FSFHMERHN
I/0. TELPEER , BKERTEZERRD XHHBF Z.

require() BN RERBEFRAN—@EHFF , ERL T (evaluates) B IZE R (module) BT
IREERYI 4 (module object), EWR—ESKIIINE , BRIFEFHILEIKEK,

BigER  MRMRNEFRBUEART IEREETHT , BEAUCERARBLS X, NR
BHERGTRBERF , MOATUEERTHEERE., BESKEFRNZENAN , YRFFEES
I/0.
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n REERERN

BERBER T ERFARKENEFIN  AREIEER API WTE, RAHYH API WRGTREE
, TENZERZFAERMRELMAEENFE, RMATER API NEFRRHETHAMERA

ﬂSH,IJE%&ﬁ%ﬁﬁ%ﬁﬁﬂ’ﬂﬁﬁﬁiﬂi@ﬁﬁﬁﬁo UTRERNEAERERN K HUHBE—ERE

J_E._ \SIZﬁ]'-O

HAEH

BEALRA API REANLEARFEAEREL , EHERETFULMMER exports(Z
module.exports)FIZRNWMHBM, EEESRXT , FIEHNYHERA—ERSERTEZEM
, SEEE —AMEFEThEE,

// R logger.js

exports.info = function(message) {

console.log('info: ' + message);

}s

exports.verbose = function(message) {

console.log('verbose: ' + message);

}s
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n REERERN

EHNERETRAEAEHARENBNE , ITHEXNER:

// BBFR main.js

const logger = require('./logger');

logger.info('This is an informational message');

logger.verbose('This is a verbose message');

RZHH Node.js BOEEEER T HER,

CommonlS IR AFFER exports BERBELHKE, Ht , EZEHEXZHE—EIEE
AF Commonls BEHIMHE. =R module.exports HIR Node.js WIHFTIM K ANERXE
EZEREESRE.
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BREEREN

E—REBHEZEUINEEAERER , SEMNEREM module.exports BEIGERKN, ©HE
EEUENREBEE e, ABBERMETEWHAD , FEIREBEFR,

// &R logger.js

module.exports = function(message) {

console.log('info: ' + message);

}s

BRrUERXN—EBUgEAX , REELESIEAHTC LM API WA/, ERHEERKNGE
&, RACHAEHRREM T AN E — AQ(EEHER) , BXAFBEHMRAERFHKI I
fe. XA " FHBEBEX (substack) TEU*EﬁE%E%ﬂD@%UH?EtHF‘EﬁVEEﬁ =@, R
EREAEZRNELR:

module.exports.verbose = function(message) {

console.log('verbose: ' + message);

}s
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n REERERN

// BBFR main.js

const logger = require('./logger');

logger('This is an informational message');

logger.verbose('This is a verbose message');

REH—ERNX , EERUTEALAZR , EEEERERAE—WRENTELR , EHEEAMS L
HEE, cRETRXEARNRERRE , F2FERHE LRI BEREE R,

LEE%*&%&E’JHTRE% "FHEBIES | (substack): EEHE - RBERBENEENRE.
EREHENEAGTEZE , RIBJBFMTEKBIHEE,
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BREEREN

ELEET

[EHEEFNEEAELNREENBRRE, ZEERE@AFEXNATERAEREHEB TR
EEHES , BXREACHEXBERRERITEHEBIIBE.

// &R logger.js

function Logger(name) {
this.name = name;

}

Logger.prototype.log = function(message) {
console.log('[' + this.name + '] ' + message);

}s

Logger.prototype.info = function(message) {
this.log('info: ' + message);

}s

Logger.prototype.verbose = function(message) {
this.log('verbose: ' + message);

}s

module.exports = Logger;
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n BEAEREN

g, LT fE A RNRAEAR

// BBFR main.js

const Logger = require('./logger');
const dbLogger = new Logger('DB');

dbLogger.info('This is an informational message');

const oraclelLogger = new Logger('ORACLE');

oraclelogger.verbose('This is a verbose message');

[DB] info: This is an informational message

[ORACLE] verbose: This is a verbose message

EHEZEFREARERHRTE-—NAD , FBNFHEEELEHER , CRBETESRER
B, AMEREMBLHENRE , cREERETB RIS
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BREEREN

RN —ESEREM—ERR , RFERER new ETHFWY , EE/NEIHEERMENS
BAREERS T TR RER,

function Logger(name) {

if(!(this instanceof Logger)) {

return new Logger(name);

}

this.name = name;

}

EEFEHREE , BRE this RBEFEZEA Logger WEHl, BELRHEE—RE , AKX
EA new WY Logger() B , RULEENBYINFHEHIN CEEIFIE, tRITEEEKER
ERITRRER.

const Logger = require('./logger');

const dbLogger = Logger('DB');

dbLogger.info('This is an informational message');
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BREEREN

- EHLES
BMATLRA require() AVREUEH  REZRERZNELES  EHEBTFHIHAESL , 7
LEREFRENSRED M,

// &R logger.js

function Logger(name) {
this.count = 9;
this.name = name;

}

Logger.prototype.log = function(message) {
this.count++;

console.log('[' + this.name + '] + message);

¥
module.exports = new Logger('DEFAULT");

// BBER main.js

const logger = require('./logger');

logger.log('This is an informational message');
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n REERERN

HR logger MABMIREN , A ERZEANFAREEENSNESHENYHES A=
TEMMRE, WEEEEELNES (singleton) , AMETA T REFSHERNEFIEXIBE
EEERABRNRREE

EEEXEF—ERERAX , BRRTEMBSN  uBEARELEINEE T, ETURER
EERVMHRYANHES  LEFEETLUER.

module.exports.Logger = Logger;

// BBFR main.js
const logger = require('./logger');

customLogger = new logger.Logger('CUSTOM");

customLogger.log('This an informational messsage');

RAAMFTERE K EELREAEERAEAGEZERE, BESEHENHNERES (EXY
ge) , M—EBUERAIIRE  SIMEEFRESEEYH |, AT LUER T R EBKABEREMR.
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n  BHEEEN(Observer pattern)

# Node.js # , 5—EEENEREARBRERN , EAKRNERRER. BFEEAS ,
=—EFA Node.js FEMER , BERFFZROMREFERBERREN LEHEF,

BEERE Node.js REMENERMBRIR  SRFSOFNZTEMT, HEXERNT:
BREEN: ERVHERIH subject) ARERREF , EAB NS EREE(RERE)

EFEANTIEZEARNIBRABANZEBRE  MEERNIESERASET K EFEER
EEEERRE - ERREIREF),
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m EEEER (Observer pattern)
EventEmitter

EEFRNYHEORENRGF  BEEEXNTENH. ERFEHIEEE, AME Node.js &,
—tEARE, BREEXCAEROF , MATFEB EventEmitter FEBIEA ,
EventEmitter HBIAHFRMFM —SZERRNAEES K ARXRSERESHRI BB,

) Ems

—>
E4B
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m EEEER (Observer pattern)

EventEmitter R—{ERE , B events ZUOEEAEL, THEXGRBUAAERESSRE:

const EventEmitter = require('events').EventEmitter;

const eeinstance = new EventEmitter();
EventEmitter WEARAZNT :

on(event, listener): WHZEAFHEEENEGHER (FH)FMFEESR(EHX),
once(event, listener): WA EFMAEERES K EERSHERBRHRBR,
emit(event, [argl], [...]): WLAZEEHBHLRHMMSEEEGERESS,
removeListener(event, listener): WHZEBRISESHERMWETERS,

FROMMBEF EZHBXEE EventEmitter BOIRAKFHEEE, listener HREEER
function([argl], [...]) , At ESEIEA4RLEGTREENSE, EEESRIE, this 15
EE4SEHE EventEmitter BHl, (RILAER ESe SHERBIEABEESS , B2 , E&KME
this BEARFHETHEEIA EventEmitter BEHI)

WRIEREN |, TUREMEFUEER enit() WEHR,
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B = &8 (Observer pattern)
REFWMERMFER EventEmitter , HMH#E add() EXNKA EventEmitter,

const EventEmitter require('events').EventEmitter;

function add(a, b) {

let eventEmitter = new EventEmitter();
setTimeout (function() {

if (Math.random() < 0.5) {

return eventEmitter.emit('error', new Error('error.'));

}

eventEmitter.emit('add', a + b);

}, 0);

return eventEmitter;

ERNEXEEEMESH: BERBEB add EHEE,

error EHHISEE
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B= & (Observer pattern)

REREREM add A ATAM{ARER :

add(1, 2)
.on('add', function(result) {

console.log(result);

1)

.on('error', function(err) {

console.log(err);

})s

EERMA add() BHXFH EventEmitter FIELEMNMESHERE add B error , #2 5l
At —{EEERE R,

EventEmitter MEIEIF A HHBUABRERTIERAREZLEE  RAEEHAFERISEL  ©
MREHRAESHERE, ke , ERNERESFREE —EES error NWEKEH , BUS
HEE—ME Error YW, EMHY add() BXNERREREEN,

mA error BAEMERR —ERRLBENERESN |, £ Node.js BEMIGHKERE
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m EEEER (Observer pattern)

REE—ALBREENGF , RMRSKEEN SRR ELHESNAREEFEH., UTEXGS
EREEZERARPRERFEFBENR |, BIREXHAFTBIE (findPattern. js):

const EventEmitter = require('events').EventEmitter;

const fs = require('fs');

function findPattern(files, regex) {
const emitter = new EventEmitter();
files.forEach(file => {
fs.readFile(file, 'utf8', (err, content) => {

if (err) return emitter.emit('error', err);

emitter.emit('fileread', file);
let match;

if (match = content.match(regex)) {

match.forEach(elem => emitter.emit('found', file, elem));
}
1)
1)

return emitter;




Node.js

B= & (Observer pattern)

BEREFEM findPattern() BT LAINM[FER :

findPattern(
['fileA.txt', 'fileB.json'],
/hello \w+/g

)

.on('fileread', file => console.log( ${file} was read’))

.on('found', (file, match) => console.log( matched ${match} in file ${file} "))

.on('error', err => console.log( Error emitted: ${err.message} ));

B, E¥EH EventEmitter FMBIEN —EHNABEYHLTESN , RAMIREREMRE
MFHBEHUANDETEERER, it , SELRERNFEEIRZAEL -ERE K B—BYH42
RTUIRE , EHIER EventEmitter FBIF ATLMBEIE R,
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B = &8 (Observer pattern)

RERMEE @4 EE findPattern() BIXIDEE:

const EventEmitter = require('events').EventEmitter;

const fs = require('fs');

class FindPattern extends EventEmitter {
constructor (regex) {
super();
this.regex

this.files

addFile(file) {
this.files.push(file);

return this;
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B = &8 (Observer pattern)

find () {
this.files.forEach(file => {
fs.readFile(file, 'utf8', (err, content) => {
if (err) {
return this.emit('error', err);

}
this.emit('fileread', file);

let match null;
if (match = content.match(this.regex)) {

match.forEach(elem => this.emit('found', file, elem));

}
1)
1)

return this;
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m EEEER (Observer pattern)

KMELER ES6 WETIIAE class & T FindPattern E#EI , #7& 7T EventEmitter,
EREX K cEEXAE— BTSN UEHEER, UTEAEHEEH:

const findPatternObject = new FindPattern(/hello \w+/g);
findPatternObject

.addFile('fileA.txt")

.addFile('fileB.json")

.find()

.on('found', (file, match) => console.log( Matched "${match}" in file
${file}"))

.on('error', err => console.log( Error emitted ${err.message} ));

BREBRMIULLEES FindPattern METEMN —HEE , Y EKHBER EventEmitter THEER
AR E N

£ Node.js £ERRERMHEERNER , BHIRER , O http BEEK Server WIHEIE
E 7MW listen(). close(). setTimeout() FFZ A MAEEAIBHLERT EventEmitter
B AL, HEEAEESE M., FINEERBIFFERREEL request., REEMERBEIUNE
# connection , AR ERREREFMRFESL closeds

BRUYIHBIETR EventEmitter , BE—HEREIENEHIR Node.js HBfi(Streams),



Node.|s

m EEEER (Observer pattern)

NEEF , SHUALESSHFERLSEHE , REHTIEEMRRN EventEmitter #EREM
EJE%IEEEﬁ , ERIFEE, EEEENR , aREMEANSHEER K ERAEM0 "BRER
1 BYAHE R,

RLRFRIHHEANTEZEERERS[NEME N, ESHERSEUR , FREEEM
R EPRET MR EEEERS |, BIfERTE EventEmitter #MRLE , RAEIEHEENT —ERE
KRBT ERHEN. EFER findPattern() HANEREFEER , tRRERM LR MIERMN
BEHRN , E2ERE Node.js BEKEFERANEELR,

MR , SHERRLSEN , IMEERSFMAE EventEnitter NARBE HEMSHEIEE
. REFLLTEH:
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m EEEER (Observer pattern)

const EventEmitter = require('events').EventEmitter;

class SyncEmit extends EventEmitter {
constructor(){
super();
this.emit('ready');
}

const syncemit = new SyncEmit();

syncemit.on('ready', () => console.log('Object is ready to be used'));

# ready BMFRALSEDY , LREABEZRENR ; ESHEALSELE , AIERRESHEE
®itf,. HREZERR[KETERFY , MEXNBETSER IR LD HEM[RE,

BRINER , EventEmitter EEERFBAT , MALZHFAREHARSEN. FHEESA
EventEmitter B , REANHEHARHETARAMEEE , TEREBERTRENZRA,
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EventEmitter vs Callback

EESERESL API B BRIBIZEEREMSA EventEmitter EEEENEION, —BRHESD
ZERREBREZ . OTFERAXEFERSEEERGFER K MEFIEXARERFESRRERNE
ETA.

AMBRTERMERRY , HEMELXNESBEHREMARN , Al LERMEERER. ©MEERN
EZRERARYE, FR , URBEFIERARMENERRZE.

FEZT , OFHRIETRNEHEE  #aZ—LRH, BFE LEREHUE NS ERE
ESHEARZRBEDF (- EAFEERTIRNEMF) , BUERZSESH, AWM, EHRH API
ARGTUETRBHR. R, EventEmitter BEHMEREBRENNEREMBFRNENS,

BOEAMEA EventEmitter B —EMREMN R : EHEZHREREZIR , T2 TEREN
R, ARARENERRERTI—X 6 ERBERIIES, DtEARUTEFEFEEEENER ,
MEBXEEHEZME, BRATCLEBELUNR —FASEEENSESHMIE—EER, EEERRAT
, EventEmitter FAERLLERIFIREIE,

&% , FAEFHN API REBEAESERN  BFA EventEmitter BRI HIBEMZEZEEETERS I
W E 48 B Y &8 &N
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BB AR

EABFE  MAEVREELRHERFBNGRR  Fl, BAERB MRS, BEXHHE
tR—ERSENEE K RACEFEERLSHER , AKETRTEERN Node.js B2,

$ mkdir filesystem

$ cd filesystem

$ touch target.txt

$ echo, > target.txt

// filesystem/watcher.js

const fs = require('fs');

fs.watch('target.txt', () => console.log('File changed!"'));

console.log('Now watching target.txt for changes...');




Node.|s

| ﬁ?%%\nﬁr
- BEWSITSH

REZRMEEKXHEBEATTIT2ERERMVEFEFAYL, EMFER process £
YA T #2 Node.js HIMIEEEFEMRN.

// watcher-argv.js
process E—BEEMH

B.A. A /=

process.argv[2] RESWITAISE
const filename = process.argv[2]; —fE2E

if(!filename) {

const fs = require('fs');

throw Error('A file to watch must be specified!');

} Bl 55 throw HH—{E Error MIHEES 4

fs.watch(filename, () => console.log( File ${filename} changed’));

console.log( Now watching ${filename} for changes...’);

$ node watcher-argv target.txt —| target.txt Z2m<{THE=EZH

Now watching target.txt for changes...
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. BRRK
- EBEE—EFTE

REZERMEE—EBFITEREEXHNENR , £ —PEERMHOXHERGHINERF. R
5| Node.js HIFITIZHE R (child-process) , WiRAME—L Node.js IM{AIERAER
(Streams) REBEHIE,

// watcher-spawn.js
const fs = require('fs');
const spawn = require('child_process').spawn;

const filename = process.argv[2];

if (!filename) {
throw Error('A file to watch must be specified!');

}

EEREEYR - EE—EFTEHIT Windows
mLEA TR dir 152

fs.watch(filename, () => {
const 1s = spawn('cmd.exe', ['/c','dir', filename]);
1s.stdout.pipe(process.stdout);
1

console.log( Now watching ${filename} for changes...’);

# (R EEREE R
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B
- EBEE—EFTE

REMNITE  RREERE

"
by
o

$ chcp 65001 BB 7)1 Unicode - EAIBEETI— AL
$ node watcher-spawn target.txt

Now watching target.txt for changes...

Volume in drive H is ¥IBHIEX[E ,/,{ E target.txt BEEF

Volume Serial Number is E417-6764

Directory of H:\NodeJS\Projects\node-pattern\temp\filesystem

2019/01/29 T4 02:48 15 target.txt

1 File(s) 15 bytes
@ Dir(s) 165,675,839,488 bytes free
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m BRER
- f{HM EventEmitter HEEUF

Node.js MR OEHEMBRZSHEEER EventEmitter Y , Rt b B AT A E M ER EERRER

// filesystem/watcher-spawn-parse.js

const fs = require('fs');

const spawn = require('child process').spawn;
const filename = process.argv[2];

if (!filename) {

throw Error('A file to watch must be specified!'); chunk =18 Buffer HEMNEHR,
} Buffer & Node.js ®NZHEHE
BHARN,EIEME Node.js &2 HE
. #—3 blob FC1EEE, Buffers &
fs.watch(filename, () => { EREAD  CHEERENRES
const 1s = spawn('cmd.exe', ['/c','dir', filename]); ﬁﬁﬁ?ﬁ‘e%?—ﬁio ?)}’EﬁféF?—ﬁ%
R (non-string) MNE|FfFE (string)
let output = ' B BBOEER chunk f15)

ls.stdout.on('data', chunk => output += chunk); output , ISEEXMT AW

toString() HiE. B Buffer,
1s.stdout.on('close', () => { EEREESEATERNET (UTF-8)
BABERE Node.js B9 heap

B,

const parts = output.split("\r\n");
console.log(parts[5]);

})%)3 \\ﬂ Windows line break




Node.|s

m  BR (Streams)

BRZ Node.js REEMNTHEEN z—. tBEEEARS: "ER—VEY! . , ZURHES

MIE Node.js EBINEMNAE,
¥ Node.js EEEREHMNES , REMEN 1/0 BBAAFRERFL , bR ESTEEM

EREE@A  YTREREHEAERANEHER.

=1 (Buffering) vs BB (Streaming)

| ox48 | | 0x65 | | ox6C | | ox6C | | OX6F | | 0x20 | | OX4E |
Hello EI% LISZ e 1 1 o N 1%53 “ls
Node. js » » /E ﬁ%

H
| ox64 | | 0x65 | | Ox2E | | OX6A | | 0x73 |
o d e . Jj s

____________________________________________________________________________________________________________________________

ELES , RMAFIRE 11 &, sSRESRERISCERLREFEREE, MERE t2 &,
BERIGER-—EERR , IRTERFIERE  RARBREEEFEAREEGHESE,
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=& (Buffering) vs B (Streaming)

t1
|
E Ngzi:.lgs e > |ax48 || ox65 || ox6C || Ox6C || OX6F || 0x20 || Ox4E | Bix T T
! H e 1 1 o N
i I 4
|
L e e e
I
|
| ente | B4 | (oo | (o ] [os ][ oe ][ ] Lo | i
! o d e 5 Jj s
|
I 4
A

FERAAAE-BHRIREEERNEN K IFLEE, LERERNAREEREKRESEERR
W EMRHIGTEEE, FEETUUNREES K MEARSFSHAENERREIRERAS

RE,
EMERERRNEMAAERMANREAWEEESDE:
2DV ES

LR e

718 , Node.js BREFZT—EEEZ .. JHEM.
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- ZEEMER

HREBEEZTEBEER —ABALEETENER , BFADOULUEBERKTHK THE, BHIRER ,
HENEEN—AEEERNMRN , THEESEE B EE28 B, EREMFEA —ESSERST
EEWN , WEEEERFTEN API , BATREAFEE, B —T , BEXTENLEEERER ,
AEARRNSEEREZIESRIER, Ik BEL v8 NWEFEHELEIB ox3FFFFFFF B
TTHHGERL 16B N—EiE), At , HERMESEERESERICERE IR A HE,

RangeError: File size is greater than possible Buffer: Ox3FFFFFFF bytes

Blin | FERES API # gzip BHE

const fs = require('fs');
const z1lib = require('zlib');
const file = F’POCeSS-a'“gV[Z]S/‘ EREE API - IREREB 16B - &%
EWRBBEREREANERERNR
fs.readFile(file, (err, buffer) => {
zlib.gzip(buffer, (err, buffer) => {
fs.writeFile(file + '.gz', buffer, err => {

console.log('File successfully compressed');

})?% # BTELE6 - AR EESEE

1)
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- ZEEMER

FERBERE gzip BHE

const fs = require('fs');

const zlib = require('zlib');

const file = process.argv[2];

fs.createReadStream(file)
.pipe(zlib.createGzip())
.pipe(fs.createWriteStream(file + '.gz"'))

.on('finish', () => console.log('File successfully compressed'));

EEBFMEASER API , FERAREEERER, MEKRB? , RiE , BN, BRIAAUBEH
RE , ESReMN TERTHESY , AMERAFE, EREGRENEAR. REENRER
BREAPMAM , EAENEX LHESUEENCREAZIERHAT,

require('fs').createReadStream(process.argv[2]).pipe(process.stdout);
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ZEEME

BREFNARHAREES I/0 ME , BREEHAESBILREANCERNBHBELIR. &
Node.js #& , EfiERFTE , @& UEHE. TME fs B, BE http WFERREEYHH
=B

Node.js BHEEER , BRE stream ROEHENERMREFEE , LEME stream B
B, MEBEERtHEE EventEmitter WEHl, BEL | %uufﬂ%Eiﬁ%rﬁﬁ?#*ﬁm {570
A stream.Readable H|RTHKBEVFA end _iﬁAtl:'uﬁ’*ﬂ-rE’J errors

BRZAAMEEENRRz— , EREMTRGEEEZEVEN K MELTFREEMEN
JavaScr~1pt gRE, FEL X EREREE

“HEMER WEXERUERRNEXNETER , SINEFE (buffers)HF&H
MHER: WEXR B RENSRE AN FI GEF AFEREAR Javascript {H)

require('fs').createReadStream(process.argv[2]).pipe(process.stdout);

require('fs').createReadStream(process.argv[2])

.on('data', chunk => process.stdout.write(chunk))

.on('error', err => process.stderr.write( ERROR: ${err.message}\n’));
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- FFENE

BEXRBZ—HEAREARS  ERAEAEXEZEELARBEEEAERBISTC LEZRER HTTP AR
i, EERR fﬁﬁfﬁﬁfﬁﬁimﬁ,\&tﬂlﬂ EXFmERES API XREE , A L EBESERE
1@1’;*}‘%5 B BER TR, B—FH , ARSEEEMEERTEKERGS SE IR HBRE
o STHEHETI/E , EFMNMARAR ﬁﬁﬁ%muo EEXEFImMES E  BRAFFR—RERRZKER
, BB EX ﬁ:léliﬁﬁ ARSI HEMES , BT A— ﬁé"‘“‘ﬁ*%?ﬁl& REBREE—HRER,

const http = require('http');

HTTP Server

const fs = require('fs');

const 2110 = require("z1ib); AR W B IR AR E R - 55
Node.js &% « £ — EWRIER BAEITARER
const server = http.createServer((req, res) => { %ﬁﬁiﬂ?1§ﬁﬁ§?
const filename = req.headers.filename;
console.log('File request received: ' + filename);
req
.pipe(zlib.createGunzip())
.pipe(fs.createWriteStream(filename))
.on('finish', () => {
res.writeHead(201, {'Content-Type': 'text/plain'});
res.end("That's it\n");
console.log( File saved: ${filename} );
3
3

server.listen(3000, () => console.log('Listening'));
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- FFENE

const fs = require('fs'); HTTP Client
const z1lib = require('zlib');
const hetp = require("htep’); FHEREERENER - #EEE
t path ire('path'); 500

const path = require(pah ) SEEY - SRR RS EE R -
const file = process.argv[2];
const server = process.argv[3]; ill]ﬁ?@i] .

o 5

const options = {

hostname: server,

node gzipSend <path to file> localhost

port: 3000,
path: '/',
method: 'PUT',
headers: {
filename: path.basename(file),
'Content-Type': 'application/octet-stream’,
'Content-Encoding': 'gzip'
}
¥
const req = http.request(options, res => {
console.log( Server response: ${res.statusCode} );
3
fs.createReadStream(file)
.pipe(zlib.createGzip())
-pipe(req)
.on('finish', () => {
console.log('File successfull sent');

s
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SCEEES

FERBANER  RERZRXIERLTANEDR, ERNEANENREEESENT , LEA
®E API EAME A TERZEEE —HETR:

[] EEF
O =Rk

RERE EE R &L B iR B 8 BEA
=2 FEE B i A BEE | BB | BA
FEEL R A EK | #BHE | BA
i RS >
=E =

EERRT , &
5 , MiE Node.js BREEIRM

NILAETT

B4% o

XNEFLFR  BE—RESEEARLARBERENESERRVIKEIR
HEEY
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CIE =y

BRIALEMEINERS , EREEAERESHANEE , F pipe() FEZEH , EERMEE
HEETRNEEET , jt:-.%&%ﬂﬂ%ﬁ:ﬁ*“ Thag ,LXEEEE%E’J Node.js RE#&, ZFJ?U\
ERERRAEZERERE—WNE , MEMH API %?EZJH:_IJEE’J ME— N ERIFEREENT —
BERIABEZEE— 1.$/J|LFEE$E'}7E5|&§2§§ CAURIEN, XF , EEYH,

RTTRHEERRFBE , BATURZEZNEAENE , mEm=EER,

const crypto = require('crypto'); HTTP Server
[...]

const server = http.createServer((req, res) => {

[...]

.pipe(crypto.createDecipher('aesl192', 'a_shared_secret'))

.pipe(zlib.createGunzip())
.pipe(fs.createWriteStream(filename))
.on('finish', () => {

[...]
1)
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const crypto = require('crypto'); HTTP Client

[...]

fs.createReadStream(file)

.pipe(zlib.createGzip())

.pipe(crypto.createCipher('aesl192', 'a_shared_secret'))

.pipe(req)
.on('finish', () => {

console.log('File successfull sent');

})s

ERENM(RETEABME) , REAREARNMANERER, IENTEREEERARE

E’ﬂﬁ%ﬁ;ﬁh , BEMAZRENEEER, RAKAN , ERAMALEZESHMER , METES
%*_ 3K o

REEN  HERESANETEEZERNAIEERELRAE. TEBRMAAFERNEXBRE , &R
RERENRE W R EREL. ENELRR , BRATARARER 1/0 ME , BEEH
AEABILREBCEXNBNBEL R,
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n FESHEREERIRE

ESEHNEARNS  REEDEZREMNAE K MASFERBRLNETR, 8
H, BFERARSFHFEER , UREREERFEREEMENES  FEEES R ERE
HER. RtZ2BNAHKREBERRIERLSRES , URNARSFEREERFER,

BE—ERARIAMIREEN R RS

BMNELABEF-—EPMENAERARS  FLA2EER  BHEESETRANEFRTAER

=%
N Eﬁ%o

AALA—EEEHEERRNBERRS , ERRREAUARENBETmBERENAER
SR, Bt RFIEER Levelur ERERMUEE,

LevelUP 2 Google LevelDB BY Node.js ‘@% , LevelDB #2477 Chrome BIE
1B EE IndexedDB WRERFR K EREUTNMEERER. HRENEHEETERMYE

LevelDB E&#HMA "EREMN Node.jsi o —H Node.js, LevelDB iR {RIEAY
HITHEE , MBEERETHRETNINEES , ERRETUATH L BELTMEEBNERE

o
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n FESHEREERIRE

LevelUP EARENIZ LevelDB WEE , BERELIETHERK K 2 ERXRAT.
Riak EE Redis EFHTH NosSQL EHRIE , AKX IndexedDB EE localStorage iEH
WBEREESIE, EEBRMEANTERARSBIAETFHECHAMERN API , UER—LHRARAR

o

BRIEEE Levelur FELZMMIMTHREE K CREHEERBNEREER  FERHD
PO —RRERHSINIEE , fInERESR, KK, RLEH. ES5I1BESE, A,
WwEER LeveluP MZEERIE , 0 CouchDB HIFAERR PouchDB B2 Couchup , E
ZEEE—AREFERE levelgraph , RESMTE Node.js RBIE:S EiEE,

F Levelur REFEMAVEHFIBIFEN ETHME. RMFAFKANERKRE K BRREFE sales
FE&(sublevel , EREN—BIER)E , —EEENRZFE, HABAFXMOTHK:

transactionId - {amount, item}

transactionId A8 , HERE—1@ IJSON ¥ K AR AEEHET (amount)E item B

#,
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IE[E) 25 1Y #E R BR 32 K2 AR EX

ERNEEBEHERE , B/ API totalSales.js WF:

const level = require('level’);
const sublevel = require('level-sublevel');
const db = sublevel(level('example-db'), {valueEncoding: 'json'});

const salesDb = db.sublevel('sales');

module.exports = function totalSales(item, callback) {
let sum = ©;
salesDb.createValueStream()

.on('data', function(data) {

if(litem || data.item === item) {

sum += data.amount;

}
1)

.on('end', function(){
callback(null, sum);
1)
}s
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n EESHIHRERE K HREL
totalSales RN REENKL , 2 —EHM AP , HEENT:
1. BEARASHERIW salesDb FEEIT—EER , ZERSRERENSHMAERE

2. data BEHRENERRBZEURES—FEHEERN., F item HREEFNEFNEANERE
7F, FERERREN amount EMAZEFN sum B, BEREAEMER | AIFfE
item BEHFSHWET AL,

3. H#E, BWRE end BHE , AW callback() Fix , WIREHRKEN sum EAER

o

EEFMEENBEEHENTRERHETEREN, FEEHANERENE K BESHEH
REIRIGHENR , AIREEHFWERT , se59EAES RS /54 (incremental
map/reduce) RENBFHFTEEF ., TiB , RPIWEHE  HERENEHEMNER , RAT
DREHSRECENER,
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n FESHEREERIRE

BR , RMEEA HTTP AIRESKIBE totalSales API , FILARE—1@ app.js:

const http = require('http');
const url = require('url');

const totalSales = require('./totalSales');

http.createServer((req, res) => {
const query = url.parse(req.url, true).query;
totalSales(query.item, (err, sum) => {

res.writeHead(200);

res.end( Total sales for item ${query.item} is ${sum} );

1)
}).listen(8000, () => console.log('Started."'));

EEARIFEERSS , EEBET —M totalSales API,

EERAMBMARSFECH , FELRE-ERLTENEEREE
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FEE] L Y HEIR R K AR ER
EEXREBARSFZE  FELIRE-EREEREERER , EER populate_db. js.

sublevel = require('level-sublevel');
level = require('level');

uuid = require('node-uuid');

db = sublevel(level('example-db', {valueEncoding: 'json'}));

salesDb = db.sublevel('sales');

items = ['book', 'game', 'app', 'song', 'movie’'];

for (let i = 100000; i > 0; i--) {
salesDb.put(uuid.v4(), {
amount: Math.ceil(Math.random() * 100),
item: items[Math.floor(Math.random() * 5)]

})s

}
console.log('DB populated');
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n FESHEREERIRE

B, RBARSFARN - EEERRE, —WNEE , STOT oS RE AR

HRMRSFETEN  IAFEHBERBIEUT URL:

http://localhost:8000/?item=book

A, A7 HAPHEERRSHVIITHE , BMFTEEEZEFER, AMUARMARA—E
loadTest.js HY/NHIA | LU 200 EWHEFREEEER.

const request = require('request');

const http = require('http');

const start = Date.now();

let count = 20;

const interval = 200;

let completed = count;
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const agent = new http.Agent();
agent.maxSockets = count;

const items = ['book', 'game', 'app', 'song', 'movie'];

const id = setInterval(() => {
let query = 'item="' + items[Math.floor(Math.random() * 5)];
request ({
url: 'http://localhost:8000?' + query,
pool: agent
}s
(err, res) => {
if (err) return console.log(err);
console.log(res.statusCode, res.body);
if (!--completed) {
console.log( All completed in: ${Date.now() - start}ms’);
}
1)
if (!--count) {
clearInterval(id);

}

}, interval);




Node.|s

n FESHEREERIRE

REMTHOTGRS

node loadTest

PEEEEAENBHITRE , BANE 20 EFERENL—REET K. ETREMEHTCHE
21t , EEULUHE S DR,



Node.|s

n FESHEREERIRE
SEEZFAERVHIREE

HEEFFRSEER  EANRNERMG  RHEAR API NS RFULETHIREER,
HERRHE  ERMAETU—EFESRAE K ERENNFIMLIESHESR , BIERM
A EIFEMER  EESITHRE , MBREMEHHNFER. REFUTHER:

EFiR A EFif B FEDERE FFELRIE

»
>

A 4
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n FESHEREERIRE
SEEZFAERVHIREE

BIHNEREREMER iR (UARMEFRNYIH , SIMETRNRAERR)EAEENS
2. FUHARRKNERDSERE, TUER , E—HRERT , EMEZT P Sk ER rIRE ,
WHAEFENRERTK , WeIBffR. AW, 85 —EFR  FRUTTEE:

B A EFifk B FEIDERE

»
P — — - -

L o= = -

A 4

BRE®ER , EMENEEISHEFWMER API WFER , GEARHREE, BRaERENZM
FERNAITHERE , ERETHE , MEFFRTSHEA. ER—EMBE, BEMIBANE
%, BAREILEREAEH  ATFESREREBEERERER MK S EMA RIS,
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n FESHEREERIRE
HWiR B A ARSFFERBALR R E

REZMEHE totalSalse API Z L —EHRREERE. AEANEREEHE |
API #IFUE  ERETCZEMENEEFHR , EERERINATS. EFESRIETK
B, BE 3 BN ALHT S BB AR B I

DUTHREFHEXRNTERERFEXNTN., ZFRMAEL—BEA
totalSalesBatch.js WYETHER , ERMKHY totalSales API Lt , BEEF—EH#REE
E:
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- BIEEMARIFHFERMIREE

const totalSales = require('./totalSales');

const queues = {};

module.exports = function totalSalesBatch(item, callback) {
if (queues[item]) {
console.log('Batching operation');

return queues[item].push(callback);

queues[item] = [callback];

totalSales(item, (err, res) => {

const queue = queues[item];
queues[item] = null;
queue.forEach(cb => {
cb(err, res);
1
1
}s




Node.|s

n ERSHHREIE R IRER
Esp GRG0 R Eii N A
totalSalesBatch() EHIXREM totalSales() API HVRIEES , HEHESRWMT:

1. HIFHECRKREEHERN item FE | RREFEHM item WEREREHITH, Hit,
BMRAFEWN callback MAETHIAH |, EIzENRE,

2. BXIEHEMFNTY , IRRAXBABRIFFR. Hit , RMABEN item BIi—1E
Fir5l , WA callback B, #EE , EFEUFEBR totalSales() API,

3. ERHAKW totalSales() ZTHFERE , BENREK item WTY , FUEFHNES—@EE
M, 38 ABRER R,

totalSalesBatch() BHXMAEITHA , FEZ TURNREREHBI totalSales() API. &
m, REEZELERNSEZ AW API , SRR  EmHEEEARER.
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n FESHEREERIRE
HWiR B A ARSFFERBALR R E

REBEME app.js &, #& HTTP AMRSFATEAR totalSales EBEIAT = il
RY#EIR AL RS -

[...]
//const totalSales = require('./totalSales');

const totalSales = require('./totalSalesBatch');
[...]

BEBRAMEBMARS , YATEHANE, RAeLEFIFREAREE , OB THEXEET
BEE, #F  RAIEZERBEINENBATRENERE , —RRREZSLERTHAIFHER

R _EBE
ETRMEEANRE  [SPHIAEN L —ESENHRREE , FaEHRBIRABITHEE, BE
RERBHIRER TS HAREMN RIS, WA BEAEOAEBRRBHNEE,

HRXREFRNESX  SESEH/18 ArI NEARXERECTHNRAER, RAERRREN
EREBEAZRBAENFREFR , UEIBURERE,
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n FESHEREERIRE
SEEZFERVIREUE R

PORERBEREXNW —IBERERE , 2 API REBR | Blaf#RLNEERERELY ., SHFEA
ZRAe , R API BB , REABMEE. AW, BREN API HEERSHEFE—
BFEEHEAER  ENASRERVEZEN—BEER T, I, EELBRMAEETLK
DR ERE API WHUERTISREMHES K RUBERMIEERTEEH —HNHE
tigE, ERLREZE  BAUTURTERBBHNRIER  REBREEAESEFIRAEKR

FEREN .

HBBOREAE EFREAR , EHERFEFERNE, RENBEEXTURER,. &
BEERE  NERBHRNRIAERE, Wk —X , E API BREWFILE | Ea25 1 BN1E R
HAMEHER K MA2BEES —@EFR.

REHBISHREERNRABREL T REERHEY , EEFRSENFRS , HEXE—
HEGEENER K TREZXESXNRERES  IRBEEMNEFEFN. BAERIGKRETL
Bl , BIEAREEUTHMITZERR L MEESLEFERTEKE , RINAEEHREREYZR, &
DA IR BRI B RE Py S BT
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n FESHEREERIRE
SEEZFERVIREUE R

ERUENERE  ERSHERREEXANRREBUNTEMRR:

EEI A EFi% B EE C FEELSRIE
T 51 |
-7 #
o [TT- R
175 =
“----7 ]
P N “-- EX}:EII‘;{HQ v
D et e R e b - ] R
- B}

| HERER B
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n FESHEREERIRE
SEEL R REUZ R
FE2RT —EARECHIFERIREICER L , ARMEREER:
F—ERRTEEENREERREN, BRECRERER , TEWRHNFERTBESH—HHLX
RE, BEFRTHE , RERERN,
EMRIGRER , A RENFREBRIREE,

- EESEENETHE 25 EXER BORER. BRRPEENHEERS
API , PRV AR — ERUERS SR EEREE | BERMN RS R ESRAE,
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iR B A AR5 M A R AR EUR 22

ATHREAREAFFHSREERNNESD K RERMEKLAMBNETERE
totalSales() API £, MEIREFRMHUXEEWES , RMAXLBRL —BRES , B
[RI8HY API #TiE —{EIREVE. B —{E& A totalSalesCache.js HIFTIEA:

const totalSales = require('./totalSales');

const queues = {};

const cache = {};

module.exports = function totalSalesCache(item, callback) {
const cached cache[item];

if(cached) {

console.log('Cache hit');

return process.nextTick(callback.bind(null, null, cached));
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- BiEEMARIFHFERMREIUZE

if(queues[item]) {
console.log('Batching operation');

return queues[item].push(callback);

queues[item] = [callback];
totalSales(item, function(err, res) {
if(lerr) {
cache[item] = res;
setTimeout(() => {
delete cache[item];

}, 30 * 1000); //30WEMHA

const queue = queues[item];

queues[item] = null;

queue.forEach(cb => cb(err,

1)

};
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n FESHEREERIRE
iR B A AR5 M A R AR EUR 22

REERZMZIMAERE , ERRABEHES IO , HRARKMALNERIHRERRAN, =
BL, 6 ERTIER:

1. & API HFIE K BAEEERERIMERCRTE. B2, BIMFA callback() H
BREVE , W3EIB process.nextTick() MMEAZEE,

2. MHtREBEEBANFEHIT , TREXERE API IBEREHRE , REERTFARK, I
BEERE , BREN 30 WRXN. ETRHEREANEBASMWEI!

ATREATREILN totalSales BERER , BH app.js HEWT:

[...]
//const totalSales require('./totalSales');

//const totalSales require('./totalSalesBatch');

const totalSales = require('./totalSalesCache');

[...]
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n FESHEREERIRE
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REAMUBRMB AR , WEALA loadTest.js MARMELAGR, ERERAAHE
BT, EZXAUUES , HRREANAERE , ERXEERLINHTRKE, EA , ELEIE
HURNF#EZ R R |, PIMATEKEINGERE , UREEFRENERSES, BFRE®S , B
FRARR-BREREE K REEEZENMMAEZENEZREENEE.

BERAMUNEREARRRY | EEEBEXBEAIRS (memorization), £ npm #& , &E
ARIFZIRGNEEFRSRENES, HP—EHEZTHENESHREB A memoizee,

BRI —LEERSEE

1. BEREEHEEKRE , FRAZSEHERERER. Hit , TLER "TRIELHER
(Least Recently Used: LRUVEEZ , RIFEENEEBEAE,

2. BEABRA#SIRAZERRFE  UHENSBRRERR , TE2ERSERRSIE
BIESRELFEASENRE, FLHERRTHFER , ABRFEREARLEN S XFET
REL, ERMSZERE Redis K& Memcached,

3. MHEBABEBHRBA#KS 6 FEXNNRIEBREAREERHEFIHRRANRER , A2REMH
FIRHNER , TR BNt SRNEERE FNERE,
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n FESHEREERIRE
HWiR B AR FERBIRIZE (EH Redis)

Redis BR—AEEFERNFFAEACKBERE K CrllFEFR(key)E 7 ETEHE
K{E (value) Z KBRS (mapping) , AL FREELEENRERBERS AL
(persistence) Bk , TMEABERIGERERFINRN MR  EVUEREFRD ~
(client-side sharding) RIEERBANRE , BFAUBRAEENAR Redis RN —ERE
SBEBA GB iRk, SVEELHEXRFRNRK,

FEE Redis WEMAE, BEERFENEE , Redis WEASSHERBEZ, B 2017 &
#2 , Redis FAIEHET DB-Engine HERBIEMEI 10 B, BENRFELUZAEERNIEREHRIR
REHNEIERE , Redis ERNEBESBERRRENEE, FTUL , Redis ERRAEK
BEARHMEASYLEERW TEXE Fill.

Redis R—fERIR (BSD 7 ) WEKEE , BRATE/EEKIE (database) 7 , EAEAREF
(cache) FEE I (message broker),
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- HIFEMARFOFERMRNEER (FEM Redis)

BERMEZEIL @ Redis BABERMEE cache T , redisCache.js

exports.set = function set(conn, item,

conn.set("demo:sales:cache:" + item,
if (err) return callback(err);

return callback(null, result);

})s

exports.get = function get(conn, item,

conn.get("demo:sales:cache:" + item,

if (err) return callback(err);

return callback(null, result);

})s

value, callback) {

value, "EX", 30, (err, result) => {

callback) {

(err, result) => {
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- HIFEMARFOFERMRNEER (FEM Redis)

BR , BMESRAEEAEHEE cache WIIEEA Redis EfiE , BRI ERRD
Node.js HIECIEEFER , LA Node.js BHHBAEEERE , LT
totalSalesRedisCache.js:

const redis = require("redis");

const cache = require("./redisCache");
const totalSales = require("./totalSales");
const client = redis.createClient({

host: "10.11.25.137",

port: 6379,

password: "iscat",

db: ©
1)

const queues = {};
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- HIFEMARFOFERMRNEER (FEM Redis)

module.exports = function totalSalesCache(item, callback) {
cache.get(client, item, (err, cached) => {
if (cached) {
console.log( Cache hit: ${item}:${cached} );

return callback(null, cached);

if (queues[item]) {

console.log( Batching operation: ${item} );

return queues[item].push(callback);
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HWBE A IR FERMIREUEEE (£/ Redis)

queues[item] = [callback];
totalSales(item, function(err, res) {
if (lerr) {

cache.set(client, item, res, (err, result) => {

if (err) console.log( Redis cache error ${err}’);

})s

const queue = queues[item];
queues[item] = null;
queue.forEach(cb => cb(err, res));

})s




Node.|s

n  3E[ES AR R R RER
HIRE AR FRMREUVEER (£/ Redis)
REBEH app.js
[...]
//const totalSales = require('./totalSales');

//const totalSales require('./totalSalesBatch');
//const totalSales require('./totalSalesCache');

const totalSales = require('./totalSalesRedisCache');

[...]

RETETEHE Node.js EFINKERBERTFT  MEAUWRRBEZAN—M@E app [AKRE , S
FRAZIHEEHR Redis #8717 , Node.js MIERMXEL—E,

ER 2 Redis REEMNER K ZARMSESEICHI N —EIE , SAEF N E (Message
roker),

c'rm



Node.|s
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HIRESEFRBENE , AFE (Promise) BAXNEELIERLZENE , TBERELRK
REVZER , CHEARRIENDR, FEE—T , AEEWRSHEAZRMIMER

Z{E then() EEEERSTIFINZEAERIAYIAGE,
then() EEERAFRREHMEM—X |, 3t BEERERFE BN (resolved) MM ,
HARAR T LUEE, FEWM |, then() BRE—TELIERSH AR B,

AR S — B ERERRREFRREAEEN , ME -RFMARTEAFECERCHEN
ERNRE , A B RN —HNEFES LN , BEREUE, ERELEERE | ERRRUE
ARBRIRRREUZE , REEHEHEN,

Wit , RPTUARERAARE | B totalSales() API MEERER , RTPRB\ETHRL
RRREBHNEFEME, BERMEL—EHRA totalSalesPromise.js KIFTIEAE:
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itk , RATUREBRAASE , B totalSales() API MAERRER , RPBRECHAH
IR IREVE N BEMET, ERMEBIL—ERA totalSalesPromise.js HYHETIEAE:

const { promisify} = require('util');

const totalSales = promisify(require('./totalSales'));

const cache = {};

module.exports = function totalSalesPromises(item) {

if(cache[item]) {

return cache[item];
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n FESHEREERIRE

{56 FH AGGE Y L IR R AR BUER 22

cache[item] = totalSales(item)

.then(res => {
setTimeout(() => {delete cache[item]}, 30 * 1000);
return res;
})
.catch(err => {
delete cache[item];
throw err;

})s

return cache[item];

}s

EELRAERR  EERARINRELELSRZNERRERE, FARRENTE  SERMAN
ERME , CRETHEEENNER., UTREFLEAEABRETEES:
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5.

6.

{56 FH AGGE Y L IR R AR BUER 22

B, RMEEMFEA Node.js 8 FTIEMMITERK util.promisify() (MRFEAH
EBREM Node.js WA , BIT[ER npm W—EEH pify) , EME promisify() &
N AT BAEGRILIR IR totalSales() B3, TR , totalSales() EEEEAFE ,
A2 ERE R,

E totalSalesPromises() BREXNHEIUE K BEEEN item FREREHFE
REVEFE , EEFEEERTILE | EiLE , CMENRERE,

EEEN item FRARAEFEERREUEGES , EHUEAFELHEREL totalSales()
API,

EAGEBITE | RTEREVEREEE A30W |, WEE res , IR ERERERAM INTEAE
EFWET then() EEEESS.

EAGRUSERRERE  FUERREAFREES &AM , EMMEHERARELHHE
fhESEE RS th & IR FI$EER,

&% , BEFIEERREURE,

LEEABHEMEREE K MARRERTHAXRREUEE.
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n FESHEREERIRE
- ERAGER IR R IREUEZE

£ THEIEM totalSalesPromises() BT , EEH app.js BWHEBM—ERE , BA
&% API RfERAAGEMAREFE, B HA appPromises.js B app 1#iH:

const http = require('http');
const url = require('url');

const totalSales = require('./totalSalesPromises');

http.createServer(function(req, res) {

const query = url.parse(req.url, true).query;

totalSales(query.item).then(function(sum) {

res.writeHead(200);

res.end( Total sales for item ${query.item} is ${sum} );

1
}).listen(8000, () => console.log('Started."'));
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n FESHEREERIRE
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SEEEEA EEFRN app BA—3 , ZRUENELENEENREA | BLFUSER
ok ZE N

TR T BERMERELAZDE@MARAAMREE , ATUOTHS

node appPromises

#H loadTest A& , RMBEHRREFEESSNFEAEMERE, BITIHFEEEFER
totalSalesCache() API HYMRZAHE[E,



Node.|s

n REEESHFH
BERNZSHTEBEARSBEERSEMSERELBTHE , IABRBRALERS —PHEEE
B, T2ETER. BRZEYHTHR  ERNEERRSTUNARKRSNTERS D , £AA
B AMNEERECERE, AT, EERE—M Node.js BFIEEZMIN , RACRE—H
T YHIREAE 1GB MEIEERES (£ 64 (L tBEsE AT MBZKE 1.768) , EHit
CEMERTEE—MBEBRIRET | Node.js EARERN U LLERNPEARSERAGIREEERE
BHZE , ANEZEIARENER,

ARAER—EHRE , EFMER. AARGRFIMBIBETER , RMEFAEAERRPNEL
EERE , Flan ] A EAEN, UERAFARERE Node.js EARXMYEBEMAREER , F
RERATHSESEZER , hrstEERA THEMEE (redundant) , ERATREMNEE,

ERTLUAEERZEEEAERSNERREMBRERERENE K BREAEREXTEREBEMMEME
EHEZEEFIZHBE[cERENER, UHRER K BEREAERXN —BLERYE K REEE
EfTERAAEAREEEZIHENERL , fINEMNGCERREE, 2FIKER , EREM
REsH , RPTERFIERR (session) ERREREBIHEY , HAKESESEEBEERKE
FIRRE, HRM , EERA—EAEENERERENER K ERSEEHIBEME , ZEEMFE
2R T/ERERE A

£ Node.js # , EERRE(HNESERIGE —#:R) SKTRE (ENESHR) XL TFRARMN
B, RASELEMEMRSE Node.js ENEHERBEERLL



Node.|s

BHREE T
cluster i

£ Node.js H#iHE K FEAEATHEE —#=SPEBZEEM R, HESENKEEEN , il
FEHAROENEN cluster #iH, cluster BEREHNRIMWEREAERNND XL , XEHE

B i E AR ERERE S EEM
GLCES
BF

FiEF (master process)BELXRELZEIEEREF (worker process) , T{EEREFRHEEH
EANESEES. mMEBEEANER  $ZoREELERNIEED K BtrHEH,
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BHREE T
cluster i

£ Node.js #, cluster BHEERZF/IEERLZMENMFRET socket , MEBRERIE
EvEBERAHTEHNIREERRK. AM , E2EAEB[E , AAEERRETHERTESR
B, WTAERBEBERTE2HE , MEUEFNBTETHERE. Bt , EBENESY T —EE
S BEMENES L BER—BONIEESERIINBANESH., SEREBNTAER
HEXRRHEEMERAEN , RATHERRRR/IMUTRAREF BN EH TR,

A8 , Node.js BMZA& 0.11.2 &£ , FEEAT —ERRIAEFHFEEE L (round robin
load-balancing algorithm)EFXEFF , EFFRAETIEECEFLIPE. SEMNEHF
ENEEEEBRRT Windows MAMIFIET A LB ATERREA , HREETLIEB
cluster.schedulingPolicy HEITEEHMHNEE , FIWIERES cluster.SCHED RR(FEIRIN )
cluster.SCHED NONE(H{E¥ZRMREIE),
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BHREE T
cluster i

RERBMBE—@NEMN HTTP [MRSF , YEA cluster BHEEERKERTE, BV —@E
A5 app.js WIER , REMTHEXE:

const http = require('http');

const pid = process.pid;

http.createServer((req, res) => {

for (let i = 1e7; i > 0; i--) {}

console.log( Handling request from ${pid} );
res.end( Hello from ${pid}\n’);
}).listen(8080, () => {

console.log( Started ${pid} );
})s

B8 HTTP ARF[EHEMEANGR , DE—EARSMAEMKE PID WFAS. FiEREAPE L
, AEFERNEB—REEARXES, A, ATRREERINREERRN cPu EF , &HM
PIT—EZ=EE —TEXR, HREEEDF , ARMANAERRS N ILEMRBZEITS,

EEESHIERRN app REATUAREMRA , fIMAIAERFEMN express SREERRELF

o
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BHREE T
. cluster #&#H

BAEGUERRESRDR curl EIEFERZE http://localhost:8080 , BE RS INTEHARGELE,
W E[ A Node.js B—EENFER:

const request = require('request');

const url = 'http://localhost:8080';

for (let i = 100; i > 0; i--) {

request.get(url, (err, res, body) => {

console.log(body);
})s
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n EREEHTLE
. cluster #&#H

REFARZFFNA cluster HERBEREMUEAER, B —EHBA clusteredApp.js HIFTIE
8.

const cluster = require('cluster');

const os = require('os');

if(cluster.isMaster) {
// cluster.schedulingPolicy = cluster.SCHED_RR

const cpus = os.cpus().length;

console.log( Clustering to ${cpus} CPUs);

for (let i = @; i < cpus; i++) {
cluster.fork();
}

else {

require('./app');

£/ cluster HAFEMBE K N, RRERRTEA T EERE , TOEA T AENER,



Node.|s

n ERESHFEE
cluster i

BRI EREEES:

1. R TSIEE clusteredApp B, BIRELBERME T EREF, cluster.isMaster BHE
BHEERA true, MEMATEMWMREMEA cluster.fork() RoOXILERWER., EIE
gl RMERERK cPu EEBMHEBEE MW IES (worker) , BN RRUENAREN
TEEHERE N,

2. BEBEREHIT cluster.fork() B, BITH X (clusteredApp) EEBHIT—X , R
BRARERIEEERX (KA cluster.isWorker E#ERA true , M
cluster.isMaster BHl%& false), EEARNEAIEEHITE K FSRBETEENT
ERB., EEREEHE , EFHA app BHEK , HERERE —@HHN HTTP [RES.

cluster BHEEALTAERER—BEEEN , K BRARZwHTRARINZEESL.
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BHREE T
cluster i

EEEYIEHE  SEITHEEHEEIIM Node.js BF , EMHEEHCHEHERE., LiERE
B LA K PRl A BV A& AR
KBS , cluster #BHRMEA child process.fork() API , HIt , E&J"EﬁiIﬂE%ZFQ

ﬂlﬁ-TzE%)ﬁlEEl_o AEIBE S cluster.workers EET?HKIVIE%ﬁ{’JJ FWE&?% AEE#H
MEEH , REHTUOTEXE:

if(cluster.isMaster){

[...]
Object.keys(cluster.workers).forEach(function(id){

cluster.workers[id].send({id: id, message: 'Hello from master'});

1)
} else {

[...]

EITEEATMERIIALR , A& app.js FMAMTHERX

process.on('message', function(data){

console.log(data.message);

})s
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BHREE T
cluster HHEMOIKEME T AM

MEHRMERERN , HEARXETERGCEHECWEY  ERRRANEEABFERHEN
BN, HEESi I —ERENRE, HEISHTABATIREM (resiliency) , MBY R EE
AT BT E R,

AEAERNEIZEES , MENEEL —EERN R MK (redundant system), ZEEEEE
FIRHERE A EECEHTEESLEER, EEEXTUEEEENI cluster HHAE
£, LTHREECRUMEEMN!

BB cluster B , RFIFMEMNREEENEEE —ITEERERKLER  EIER—E
W ITHEE., ERMEHE clusteredApp.js &M , REEEEINEE.

if(cluster.isMaster){
[...]
cluster.on('exit', (worker, code) => {

if(code != 0 && !worker.exitedAfterDisconnect) {

console.log( Worker crashed. Starting a new worker’);

cluster.fork();
}
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n ERESHFEE
cluster HHEMOIKEME T AM

EIREXEY  ZEXBFERE ‘exit’ EH , FREXEFELERAR  ERRHEEMER
o BIBMEAMEE code EHIEAE worker.exitedAfterDisconnect HREITHERR , & & Be KK
HTEEREATEFAERILEN, R MEBERZEFERERMAL | E/RE—@EHe ITE
., BEEEBENR HABRBENWI/EELEFEE 6 EBHTWI/EENMARENEERER , FIATR
SYERAESWTAM,

ETHNR ARIFEHEEMER , REFREAM , ERRAACEMAERRE BREMPE.
TENR , BMBERBFAMENBERBGERY , ORBEEHFRKEERERESEY , RAR
ANEAFEEARERBZSE2N, EEENL , RMNERETEZNEEBARTITH , BAK/KR
RN R AR R ERERN T A%,
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n BEREGHTE
FEREBER

Node.js EABRAARERNAENBEN A MLHAETRE . BEN , EEFREANEZE
BHIRMEFEAEX AN,

ERMXEZNEENMRBEAREINNETENR , #ERNERAE 24 —BREE , 8%
EIfEERN. EBRMAREEFBANILER  EHEHEBAIEEMNSE ; EHREEREER
%5 (Service Level Agreement:SLA)WEXERARERN , &2 HIGM T (continuous
delivery) RIEHNERARER , AIBHEELESHN, Hit , TR REREEZTEHERE
WER , B AFHEARSINESE , XAFEHE TN,

FEH cluster i , EEABRKEHERTH. ERNEARBTR - RAENME —ETF
%  BHEN T FEEEBEEFUEFREARH AL,



Node.|s

n BRESHTE
- TIEHEREEER

REZRFPISEEHIIEEMA clusteredApp.js &, EHREMMWERNERT UNIX 558,
H It EE Windows RFE T EYIEE:

if(cluster.isMaster){

[..-.]
process.on("'SIGUSR2', () => {
const workers = Object.keys(cluster.workers);

function restartWorker(i) {
if (i >= workers.length) return;
const worker = cluster.workers[workers[i]];
console.log( Stopping worker: ${worker.process.pid} );
worker.disconnect();

worker.on('exit', () => {
if (!worker.exitedAfterDisconnect) return;
const newWorker = cluster.fork();
newlWorker.on('listening’', () => {
restartWorker(i + 1);
})s
3
}
restartWorker(0);
1)
} else {




Node.|s

n BEREGHTE
FEREBER

AR BERNVEFELSNDT:

1. HE#EWE SIGUSR2 ERBFEMMEBIEE,

2. EE—MEA restartWorker() WIEREN. ©E¥ cluster.workers YIHHIER |
EEFRATEFRIERER,

3. restartWorker() EHIXME—EEKEFI worker.disconnect() NEEMEILLTESE

4. BRRIENEFBEERR , BAREER—EHHITHEE,
REEFN TFEECEREFERMERK , THUWARKHNT—% , @ERB T —EITFSE

HAEMWENXERT UNIX 1555 , RLEbEETE Windows RFETEUIAIEE |, 7£ UNIX T A
LA ps -ef WHEEEFH PID, RETLLA kill -SIGUSR2 <PID> EEAEREERERF:

Stopping worker: 7888

Started 7480
Stopping worker: 3132
Started 8232




Node.|s

BRESHFVE
TR ER

FEM AT LATE Windows THREEFE UNIX EH SIGUSR2 {5%%:

if(cluster.isMaster) {
[...]
setTimeout (() => {
process.emit('SIGUSR2"');

}, 10000);

IEEE 10 MiE® , X SIGUSR2 5% , MEEHKEBEMIEERRF.
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. LURMEMCEES (reverse proxy)iEE

cluster HIHWIFIER Node.js EABERNNHE —BIE, BEL - LEFEANEHRER
FHN K FAELERITEEASCK LENIRE | BHNEEETESHMNREFH,

EEERR cluster WAR , REETRBAESTRKE LRABERAEXNZRBES , RESE
B — Bk EAESS (reverse proxy) (EESRS gateway) , REEELEH , Bl oERE,
EEBMRET , TEBE—HFXEFEEERIERZEIHESE K EEEZEEMBINER
HITRE— S (FRATRMNBAER) L , iEREHERMEBPNTEMEI L, BHUA—ER@D
REFEAERAERNPAD , EESHNEESRERVARTFIREERERESN B , vEiE
WEERIEEEARES , AROEEREE PR, UHMER K THWEAXRBERNE B S 2 AKES
—fi%. At , RARERLEABRTHEES BRI REZEEARERNEH,



Node.|s

. LURMEMCEES (reverse proxy)iEE

THHNERRRA-BRENEALN , BREANERENR , SRIRHNZEREFRZE0H#S
RUSHTE:

FEF FER e FEA
=1t a4l 1) 1)
Al AR 2g #2 fARRES #3 fAMR=R #4
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. LURERIEES (reverse proxy)iER
BFEZNEREFBIEME Node.js ERARBEXERAEEIEEL , MIEFEA cluster EiR:

REKESRTUBRSTHRBNIBER , MTAARZERER
FERANROREREZEEHMEHFE (sticky load balancing)
BEERLT , EREH9EHRSHSEBFREARAIERF/INEHEMES., ER , &7
DERAMMEERETE (LBASTERE )  Faf9ERcHSAFRgFmHEIRENES
o EURREIERAPBMREAFPNERREZEEIERNESH,
RERESREENZERRF , IURBTEIREERXESH
ALBEERANERTEEEE
FZREARERSREME—EHAMWIIEE , Fl0 URL EB. RE. SSL KRixE , URALHFE
RER(WNE-—MRERNVEERRINE)ESE

FEL WEAEKE, cluster RIEHMTUERFNERORERSHEM, Flm , RE—H#R[E
£/ cluster FFEEMNER A BEARBAESARTEHHEFEKFENER.
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. LURERIESES (reverse proxy)iERE
ERZEFAROMREREEERTEN SN , EENBERARE:

Nginx(http://nginx.org): ERHNE—RMEEGARSE. ROKESREHTLEHSE K ERFE
PHEXK 1/0 EBH,

HAProxy (http://www.haproxy.org): Ef—ME¥ TCP/HTTP RENSEHTER.
EM Node.js MRES: BFZHMRIFEREEMEM Node.js REERONEREESH
TR, eMSEHERY  BRERMEEEZRA,

ERERNAKRES: TEAEREENRK , EBREREEREHTHATER., EEE
EHENHEIFRY  YBERZER  EEEHETUBREHKERER.
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LU B 2SS (reverse proxy)ERE
£ http-proxy E& seaport BEBIRENEHFES,

BOMITHNERERABE —HEEEZ  NREAKEENNFAENRE , BRENAREN
EANTHER. EXBLADERE A BEESE, TAERE 1T BERSE , BRESREFN
JRAEREEREN,

ERNEENSREE  nREAEALASREMEENERER , FEDHEERNER &
TRV A BRES . AL ALURERRERZERSOEMRR , flN+R , RARMAANERFRE
RD , RRINE L BRAEMARR. LEEFZTESHTERSEETSFOERARES , £
BRFZN AR LR R,

REEBENERAEXREAS SRBEEMR(Service Registry) NHRREE , HHITHHY
AR & RBRIFER. SEACAEXE/ERML AT LRGEMIREEMERE , XEBEFER
FFatdi. Mt—R , B H T HRHMEFEISHFN T HRARFZFE.

ETRAVES] , RFIASERRE npm EHREE:

http-proxy: EfERNEEAEVNESHEEFHFEIWEML,
seaport: —{EBEEMNFMRIER (Service Registry),



Node.|s

. LURMEMCEES (reverse proxy)iEE

e app.js WEFEFHG , ELMRHEMN HTTP f[Ak:R , ERRMFBESEMIRIFRA
BiF , i E CEMBIRBEMRE,

const http = require('http');
const seaport = require('seaport').connect('localhost', 9090);

const serviceType = process.argv[2]; \| et —1{8 seaport FFi ,
I I 4R = 5E 4R AR =%
const pid = process.pid;
<R serviceType - fEAREIARES
PRI RFE A - WR2A 7T EEZR

const port = seaport.register(serviceType); HIRR - AR R A 2 1R e

f#F seaport.register() =EfiAR¥S -
IR =OE—{E port #RIE - 3E HTTP
http.createServer((req, res) => { ARSI BT IS RS

for(let i = 1e7; i > 0; i--) {};

console.log( Handling request from ${pid} );
res.end(  ${serviceType} response from ${pid}\n’);

}).listen(port, () => { \| SMESER HTTP ARRERBERE - &

console.log( Started ${pid} ); EEESHHBNRE - EBRTEMAEECE
1 F - BRGNS HEMRRTHEEL
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. LURMEMCEES (reverse proxy)iEE

HEEEEHFEHST loadBalancer.js:

const routing = [
{
path: '/api',
service: 'api-service',
index: ©
}s

{
path: '/"',

service: 'webapp-service',

index: ©

routing FESENZEEESEE—@ service, BMEEERE path HFRHOEKRKE. ER
index B RIAREXRBEHFERBMIEIRI (round robin) WEE,
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. LURMEMCEES (reverse proxy)iEE

LA RIR loadBalancer.js HIEREIRH%

const http = require('http');

const httpProxy = require('http-proxy'); /‘ EEZFMARES , UERGHER

const seaport = require('seaport').connect('localhost', 9090);

const proxy = httpProxy.createProxyServer({});

Efl{t http-proxy ¥ , MRAE —EZEMN
http.createServer((req, res) => { BEMARSE.

let route;

routing.some( entry => { ERERABRENEREESRT , kY R BRHREEEY,
route = entry; HEftRres AasREEBNERE, NEBEEENE

return req.url.indexOf(route.path) === 0; B route HMEREER—1E , WEHE path ¢/’
s

const servers = seaport.query(route.service);

if(!servers.length) { 5 seaport E?%*ﬁﬁﬁﬂﬁﬁﬂ@ﬁﬂﬁ%ﬁ%ﬁo %gﬁkg s Eﬂ@

BEREEPH, A, ATERRERE |, seaport B

, , SEMREARKMRES , YREMEABESREFSEH,
return res.end('Bad gateway'); At seapor‘t.quer‘y() $§J:%—{E]ﬂ?ﬂ¥ﬂllo

}

res.writeHead(502);

, | Bt RMASEHERGEITH A 0. ERUER
route.index = (route.index + 1) % servers.length; :‘cﬁ(r‘ound Pobin)mﬁﬁlﬁﬂ : T route.index LA
proxy.web(req, res, {target: servers[route.index]}); ErT —EaRS. %%*(req)ﬁ@@(res)%{#%ﬁ

#& proxy.web() , WHKIRR 5| ERBFH R MR, Lt
}).listen(8080, () => {console.log('Started."')}); SEEMAFRERREENRRSE.
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LU B 2SS (reverse proxy)ERE

ALAEE , EEMER Node.js REFERTHRIIEHE A MEEREFEENEN. BER
MEREFHATET , FTBEBHATTIESRRLE seaport fABRER.

npm install seaport -g

BEETULMEANTIESRAE seaport RFEMEK:

seaport listen 9090

ZEREU LB R HFERS:

node loadBalancer

BEERECHERVERMBEN—LRE , BEEE HTTP 502 HR , EREAAEMERK
BELRBEREENMMAKR. RANERUTES ;

curl localhost:8080/api
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LU B 2SS (reverse proxy)ERE

TIBERRABRBBHENES  BRAF—KT. Sl BIMEME api-service E—1E

webapp-service:

node app.js api-service

node app.js api-service

node app.js webapp-service

BEEEATRX:

curl localhost:8080/api

AIEZEREIRETERRSFNAL , ERTHEREFHTHESERRSEL:

api-service response from 8824

api-service response from 9204

EEEANEZR RN, RATUBELBENREERES. ERINER , ERMEHE
BEitE. MEHTHRSEABBDRAFTNEE , BETLECHF,
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m Networking with Sockets

Node.js feRBRRTARBBEEEN , BEBMAEZIFEMEN socket connections., TCP
sockets MR TRABEEARFNIE  ERTCMAETACRERFNREXE , EMmaET
BERMNBESER,

TCP socket EEHMEIRHEK. —EimEHEF —EHmFEA O (numbered port) , M5 —
1] e b 5B 52 B S (B Am AR AV i O o

ERBEFZRM. HEFRFEAHE—BEENEFERT. F_EEFEBITER , EEIHE
s, —BERER , FERTUERERE,
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m Networking with Sockets

BARMNEERE —EERSHED —ERRN RO :

const net = require('net');

net.createServer(connection => {

// Use the connection object for data transfer

}).listen(60300);

net.createServer() FZET—ERER, REF—BAnEERE , SR ALEESR,
connection B—1@ Socket ¥ , TARBIEIIZREIE, listen() MELBEN TCP KA
60300, FEEXK , IRELEI—@ TCP WO,

_____ server
(I |
Lclient |
Node. js
- s process
Leiient
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m Networking with Sockets

RERRMEY —BEERANH T

client /////, TCP: 60300

telnet

server

net-watcher.js
process

touch

watch() target.txt

HHIEERER target.txt , ECHEDR , 81818 TP wWOXFASBELHIFEENE Fig, &
Fig o LUER —fH TcP BEF IR TEHIM | telnet, nc &, haFEH Node.js HIKLE net

o]
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m Networking with Sockets

IEER net-watcher.js

const fs = require('fs');
const net = require('net');

const filename = process.argv[2];

if (!filename) {

throw Error('Error: No filename specified');

net.createServer(connection => {
console.log('Subscriber connected');

connection.write(JSON.stringify({type: 'watching', file: filename}) + '\n');

const watcher = fs.watch(filename, () => {

connection.write(JSON.stringify({type: 'changed', timestamp: Date.now()}) + '\n');
s

connection.on('close’, () => {
console.log('Subscriber disconnected');
watcher.close();

1)

connection.on('error', err => console.log(err));

}).listen(60300, () => console.log('Listening for subscribers'));
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Networking with Sockets

MELIE target.txt FARFEERE  RAEMITLAKAE net-watcher.js

touch target.txt

node net-watcher ./target.txt

HEALMER telnet E LY TCP WO

telnet localhost 60300

37 FE R ] DA B AR #S w1 SRV AL -

{"type" :"watching","file":"./target.txt"}

AEEEERARLFF , BeEd:

{"type":"changed","timestamp":1549936360764}
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Networking with Sockets

—

A EEMEA Node.js WIBMEME , BT FimERS:

const net = require('net');

const client = net.connect({port: 60300});

client.on('data', data => {
const message = JSON.parse(data);
if (message.type === 'watching') {
console.log( Now watching: ${message.file} );
} else if (message.type === 'changed') {
const date = new Date(message.timestamp);

console.log( File changed: ${date} );
} else {

console.log( Unrecognized message type: ${message.type} );
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m Networking with Sockets

ERRUTFREE , ERVBERRIBEEEM EEE!ZH’J%/RT HER—IRENE , BRKH
B RETS RTANMEES  BRARERRS LEEE b1Fﬂ§§$E—HEIEE¢=§J‘%

message
| |
[ |

{“type”:”changed”,”timest amp”:1532417106663}\n

data event data event

ZRAENRANEEESWIHE. HE (protocol) R—#RE , ARERRATIREMNE
EAR. ERMETE Node.js HRHZERERARER , BHBEELA—BAIEZHE. TEE , &
MEREB TCP FIE JISON EERLIEGR , SR ESHR—ME Ison FF{LYH (ISON-
serialized object) , ERBEXHESI(a hash of key-value pairs),

FREL, EA—ERBRNRAE , T 2HRANRE,

MELEXRNEAZEERSARIEN TFALE,  ERELSIERAEANRRILLH v #,
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n ARBRESEN

MRRERENAEZNE S8 BERRBENABRESH T, BAC2INMEEARER
DRNZEESE T, AW, ATEERAERXIENEF , ELERHEXEBERES A KILEF
o BRIER K THLERBERR,

BE—ErBNERAEX T EAMERD:
—ERERAAEZEREATRNHGHREREES
- Z-EARBEBAL K EREHHIBABEER. EHRHT

:H*EE’JEFHTEQ% THARKNERER , ELEERNETE RREAKERAESZE  EER
LR,

AEFEARERRENAERER , SIERERLRER. FAHEFENEREE, BBEN
HFRCcHNER  UREEAEAE , FREERATUNBALTR(TER). BRERR
FREEEEEREE cHEENENSRAUEBEATE. T8 , E0HNREE , FANAR
ZRARERERREBPHNEFAIBEES,

ANERENERBEFUREEER, AURERNERERHERE , UUREHABR/ AENE
AHRETEF , IREATY , AENT RN S ANEERAR EEIltls_JE EHEREEANE
o
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Eﬁi% B
ANERBENER

[ y

ek
==

HREIFEEFASRENZER , BAELAZEI N TREERTE:

BAMGE , FIANET  AEFR/BEBXNNETEN

AEWER , MEWS R THASNEIAR

AEREORRE | Sl EMMERERERER  IRB-REBRBET(GEED)
AENEESR , PINEREENRER —E+FNE
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BAXZEARASRMTRBANER , MBEAERMNRGEZFRCLEERER L. KEENE
FUER  RFBUETHE R ICRAREE E B,

oo /—

BI1TH

ANHRBGH ST - EFBMH. BEMMRKSIRER WebSocket FEASMBBERR , UK
REER D ITAEZ B TEERT R,
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n ASHEESENX
- FAR/EIEEN

MmEs—FH , AR/ AEBRAXULETEAELAT RS , HAHAHIH M EREVFL,

5% - O
T (2)EE

AR/ EEEASAEERREE , ERMEASER  WREERIRLH K NERFTEFYS
BEIRE , ERERAEMERT,

________________________________________________

Q
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~
N
N
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AEHEESEN
AR/ EEEN

BATAEBERESD , AfER/ AERANREERARREREBEMN, MRAKMAREEMT
EWMESMcBNBEEEE , BEBYALIRBRET. AMELBEREASEHE ,
EEXERE  EEHECTEEEEOEAREE  MEEEEEEN DY TARRER— B
BWEEROGY, EEEERT B/ DEEREAETFANELERER , HENTLE
BLERGENIBINAEREE,

pich,

&'

FBNEEENLRERETANKRETHSURLERSNSEY , HANENSIETE , AERA
TERMEERAR TN — AT, UEERTEE ; RELAT BARLHREELASER
BAE, ﬁ;ﬁ-ﬂ:Eﬁmﬁﬂﬁﬁlﬁﬁ-ﬂﬁi&EﬁTﬂﬁﬁﬁFJ?%Eo —RmME , REASNEHTES
ZEASERE:

WwHFE (Command Message)
EHALE (Event Message)
XHFAE (Document Message)
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n ARBRESEN

=

WRAREENEN K RATHEBKEFREREEIENHMT. Hit , EAAEXASTEH
TEBMENXEESN , BERREEBHEHSEEFE, atARUUAREERRERFMEWN
(Remote Procedure Call: RPC)R#E. 7N EH, HEREMHWARNME—LER ,
REST A HTTP WIMEM T —EEELHM , F—@ HTTP BFAEERSENER , I8
RS TENRE: GET BNEIEJRE., POoST BYNER. PUT EFMER , M DELETE HIR2EH
HER

EHAERARNBAREMTHEEERE, BEEHRARINTEEHRE  UR— LM , 4

WMAEBEMIRE, ETERE R, ERMFEEP , BMTUAFERARE®H® (long-polling)

WebSocket , EBIESR LB REFARBHVEH4EAN , fINERNEE  FRAREHRE

:ﬁ%oﬁiﬁfﬁﬁkﬁﬁﬁﬁfiﬁ@%mEEEE’JE%%%‘J , RATCHUUERRNAMESHER
—BHVER A,

NHEABRTEARESETARBEcBEEEN. HRGTASTREESHOER ,
HEXHARFTENZERRER , MEAETEEREREEHTBLRRE, ERXHHA
EESEAASHNEEZRNER , TEEANMEARESHNRE. Rtz XHAERE
FWAROBRTAR  ASHERNERTRENER,
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AEHEESEN

=

JEE L AR ERT S

R Node.js WERE , RMEACKERMBIIERIRFNIETE  MEKER thil HEHS K
AL,

ALBFARBRBERIT —BEF A MERMCELAEE K MASNIREZZAEN. —&IE
AT, BERMAREREBRIT -BERFRGHEMEA , EFTREAS —XER , AiStERENE
AES 1T,

ERFRZBARBLABH  BREERFERSEE  RATESLAKRIIEE , RERA
HNERETRE , EET2TERE. RMNTRSEEISHEARSEERE K RBRUESIEF
EREE(NRENGE), BMmsSe , EFAELERMAEES BT FITH,
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n ARBRESEN

=

JEE L AR ERT S

FESABNE —HEERZRIASTLUGME , FHRBFEE, BEEREBNCER , LBRNE
EARREFALSR  EERIEFANER. EASRED , RAFTLLEBRLRITHI (nessage
queue) REREEMS , B THEABREEERBZRECBANER , TRENENALEE
EE B Vi,

i E AEATF EE

M —R , BERERNEER. MERERDEHNLE , AIASREREETYE  ERERERE
BEREEHKIS. TIHTUBREEES K FERERNBEIEREWECH , iR —EH
KTt FAMRZ BBEFANPIT RN,

C
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n ASHEESENX
HEARERPNENAR

AEBEHIEE (peer-to-peer) AR , BEEEERERE  IEREB—EBRAASFNE
(Message z‘oker‘)ﬂ’gqﬂyﬂiﬁ%ﬁ , RINAEE, PNENEZEERARRARARBEKRER SR
EZBENBE
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AEHESERN
HEARERPNENAR

EHEAEET EEFHBREESFAREL GEKE. EEFERATEBLANEERK
%E’Juiﬂ:&lﬁﬁﬂﬁ m B 1%t 2 B & AR — Z‘JIE’JJE:JLT?:%E&-HE%TO ERPNEBRAERT
L‘“‘%Té@ﬁ%)’ﬁ@lﬁﬂ’]@”ﬁ’lﬁ BRSEHITUEEE L  MBTMUESXEGHER K MEAXE
ELETERMET, BREEZA FPN %ﬁﬁﬁ?@fﬁ%TﬂﬁnﬂTﬂ%EZFﬂﬂ’Jﬁﬁﬁﬁ 510 B 8y
RabbitMQ H9) %EUSJZTETﬁﬁﬂﬁﬁ@]ﬁamE(Advanced Message Queuing Protocol:
AMQP). EEF‘@J:&EJQ@(Message Queue Telemetry Transport: MQTT) , LA HEE/R
XFEOARBEAWE (Simple/Streaming Text Oriented Message Protocol: STOMP) ,
EZEATRAALRHENEAEXEHFILES,

MQTT R—REREMNASBAME , R EHR 2B (B ) VERARSBIRRETR. =R AvQP
AIREBERNBABE  RATHIAHREANARFNEKE , RH-ERAFRLKBHNERTR
o STOMP RERXFHNEEREAME , BRUKME HTTP nxnﬂf&Aﬁ'ﬁﬁko E-EHREAENE
MmeBEFABE  LEERU TCP/IP BER,

EFRME AR Apache Kafka EHRNENYEE , B —EHFRANAZSRK,
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AEHESERN
HEARERPNENAR

BRTBREBERBREBEMN , PN EERAREELERNIIE , flAfTHRE, BH, ASE
BMEERES  UREXABFEHATNEARZENASER, ERXR  BANATLERENERY
ERBEREFEELYEE , ELBRETI R, TBE—7H , e FERAPNE | AFE-LEH:

- BRENWE
- BT —ERREERRNTH
- AENRRAEPBEN , ZUEEIRNEREE

SEL  EFYSAIARERR  MATUTREMEERMN. BB ENRBARH , FHE
BEZREMLNEBE, FRNVERFASKIAE ovo BIZXREHT , RAATUFEREEMNER Y
BETWEEX (FEBER ) RE,

oMQ XHRFFIFZTEARERBEERN , EEEXE Node.js HEETEE .
- EMAFTEIHEE (publish/subscribe)
- [EIFERER (request/reply)
- HRAEAFMEEIEHEE (dealer/router)
- HEXFMPIEUEE (push/pull)
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n ASHEESENX
/ST BR T

i /FTRRN(KEBBES Pub/Sub) ATREREA/AFMAIN —BETARER. cHERRE—E
SHANBREEN, RN EMREEIMERRNARESR  ENRHEISHAS M
WRHEANGIRE. TEZRTEG/FTEEXNWER2LEN: —EREEX, 5 —BAIREAS

NE&:
HWEXEM/FTE ERFNEWNRM /TR
TR TR
BihE » mE BB e TEE

TEE =
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AEHEESEN
/ST BR T

/TR RV T ER : RMEBRRRAANEASKNZRE, WELHARRY , AR
R REIBEMEERRNALS  BBGESSEEERKRENHE —ERA, RIER
B/ THEREEHEAY  BoRA—EREENER  ARERLZBRNSBARRTEL
E B

ERPNENER , ERE-—SRATHRCEANBESRE , HRTTEERERNERS , FT
FENER—EPEEALRGEE, MATNE LS —EASTIRGE DB > HEET
REREE , R RREEEFNAIEM,

ATERRN—HEEEHY A6 ELBEERG/FTREENEANTHBRMEBES D BANEE , UTEHRM
EEAMEN WebSocket REE —EAREAWEIREAEAREN, %Tﬁﬁ1ﬁﬂ‘]‘$ﬂ’?ﬁ§71‘§ﬁ“j§
EREER K YWEBAERKEELEMHLILER,
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AEHEESEN
- BM/FTREN (BFARRRK)

RMEE ws EH , ER Node.js HIFE WebSocket BEE, £ Node.js TEFARHERRE
NFEFHE , LT EREFEDENRRSF[HAR (app.js):

const WebSocketServer = require('ws"').Server;
const server = require('http').createServer(
require('ecstatic')({root: “${__dirname}/www’})

)5

const wss = new WebSocketServer({server: server});
wss.on('connection’, ws => {
console.log('Client connected');
ws.on('message', msg => {
console.log( Message: ${msg} );
broadcast(msg);
1
3

function broadcast(msg) {
wss.clients.forEach(client => {
client.send(msg);
1
}

server.listen(process.argv[2] || 8080);
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n ARBRESEN
B/ FIEER (BEFEARRR)
mpme! L ERRARERAREANARFRENS, HEFEFRXNT:

1. KEBI—@ HTTP AARES , YK —{EE%E ecstatic BFNEE (Middleware) , RIZf
WMHFEERNERE. KHBRATHEEREXEFHAMEEMNEIR(JavaScript B CSS)
, TAEMEI index.html BRAEEHELZH www BEH T,

2. I3 —1B WebSocket fRIRESMVFTEN| , RRGEZEHIMMBEIRERN HTTP RRES. FIEA
EMERREEHA—EEAE, BEY connection EHMIMEHEER K EEEAN
WebSocket E#R,

3. EEFNEFPIHERIARSER  EEEEANAE YA EBEBGIEEEENEF iR

4. broadcast() RARREMNWERFMECEENEFE , YFUE—FFHMN send() B
o

BLERRZ Node.js MBEEZE! ER  EHRRARMAMEFENARSFZMEAERREER , BE
LE B EREANITEMAMEENTH,
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AEHEESEN
- BM/FIRERN (BFEFiR

EFHEABHERNE —EEENHEE , e —LHEM JavaScript BERE
(www/index.html):

<!DOCTYPE html>
<html>
<head></head>
<body>
Messages:
<div id="messages"></div>
<input type="text" placeholder="Send a message" id="msgBox">

<input type="button" onclick="sendMessage()" value="Send">

<script>

const ws = new WebSocket('ws://' + window.document.location.host);

ws.onmessage = function(message) {
let msgDiv = document.createElement('div');
msgDiv.innerHTML = message.data;
document.getElementById( 'messages').appendChild(msgDiv);
}s




Node.|s

AEHEESEN

B/ FIEERX (BFEEFiR)

function sendMessage() {

let message = document.getElementById('msgBox').value;

ws.send(message);
}
</script>
</body>
</html>

EREBEEREASHNRA , BNMRFLNEMBESEMRARIRE , WebSocket EAREHKEIAM A
TEEBEFMER(BRIEFA Socket.io EXEHEAE), ERTERMUVAERRB[EREE
%, EAERLMEFRBENEF , TRBRER(FEEFH —EEMERES).

12 ] AR ED fr] AR 25 -

FERBIEES LHIE http://localhost:8080 , ZITFHLEERE , AHALE , BEEFERESE
BEENEML,



Node.|s

AEHEESEN
B/ FIEERX (BFEEFiR)

EZRMNEEE K EEERARAHKERATA —EEMN A eR4EEEE, ®HTCNERAEL
X B 55 — {8l A BR 2% -

node app 8081

BB ENERER , EXRERITRMAREBNTREE iR , HitcEBEARBETFAR
o BHERATRER , RULEEERESN S —EEEBBR http://localhost:8081 , 1
REFER,

EGE—AEHEEEEFALE  EEASISRIRTENESE  tREREXEINEF
HEEWEIAS . EMEENcEEERULETE  MARMLEREES,



Node.|s

n ARBRESEN

B /FIRER (BE Redis BEABRTNE)

Redis IREREEN—EZM/FTREEFX  cRHAESREESEHNRERER , XAK
EHAELE—BEERREMREE , AR Redis FEIANRE—BEERE , MEAEFNE , TiB
EEeWErZIheEcsd  AlE—HiET R hRANEMG/FTEBENAERGT. B , BHEERH
AEREEAP ML |, Redis WEFIFERL , AMECRCZAMUMEZIENNRER 2 —.
EEL  FZEANERZELEHDRM Redis , MAMREAIIREF (caching server)ZH T
P& EX 1717 (session store). Redis MIMEREM K FTHAEITHENRAETIZERNER
BEIE, @At , EEEMZRM/FIEPNENER , REEMBEZNBIEMREFER Redis RTEMK ,
MIESHERI —BEEANAERNE, UTHERMBHIZRE Redis HBER D,

BMMNETERMER Redis EAARRNE  UBESERMNEFZARKSE. E—EAEBHSKRET
Fim A BERBRMIETNE  BNTRMARBECARSBEFINAS. MRMMRE , EER
BTHE—EARSFHRRETREERRME, UTHRLERBHTIER:



Node.|s

n ARBRESEN

BM/FIBRERN (BE Redis BEABHNE)
LTREIREERBHNREE:

1. ABRBABEXFE L BEE

5 1 , EEERNEFERRFES
P S5 A MR ' 2. Eﬂ%ﬁ%%‘%*ﬁﬁﬁﬁﬁnpﬁ%o

3. PNEBEREASBHEITRE
; R REEARSNEE
5“0

O BEARE '3 Redis 4, EEEEHFE  FAEASHEE

= REFTECERNEF K,

I

Redis BEAEBBEMNER , ¥R
2 MRS ﬁ&%TBﬂ1’EtHﬁ_5ﬂgﬁJ\ﬁo ﬁ'ﬁ}?ﬁ'
BHEE  BRAFEEEMRK ,
f530 chat.nodejs. WtLHhth Al LAGE
FAERAEX , fli chat.* BEEE
HARZEBE,

O
[

q




Node.|s

AEHEESEN

- B#/FTRERX (BE Redis BEAEFNE)
REZEERBNFEE , BRMABNMARI[ENT | AR/ FTERESE:

const WebSocketServer = require('ws').Server;
const redis = require('redis’');
const redisSub = redis.createClient(6379, "10.11.25.137"); const redissub = redis.createClient({

const redisPub = redis.createClient(6379, "10.11.25.137"); host: "16.11.25.137",
password: "iscat",

db: ©
3
const server = require('http').createServer(

require('ecstatic')({root: “${ dirname}/www" })

)5

const wss = new WebSocketServer({server: server});
wss.on('connection', ws => {
console.log('Client connected');

ws.on('message', msg => {

console.log( Message: ${msg} );

redisPub.publish('demo:chat:messages', msg);

1)
1)




n ARBRESEN

B /FIRER (BE Redis BEABRTNE)

redisSub.subscribe('demo:chat:messages');
redisSub.on('message’', (channel, msg) => {
wss.clients.forEach(client => {
client.send(msg);
1)
1)

server.listen(process.argv[2] || 8080);

1. B TEBRMH Node.js EABENEEMERZE Redis ARET , EBMFEAT redis EH
TR Redis WEEEFH , XEMAEM Redis @5, EE , EALMEELRE , —ERR
FRBE  Z—EAAREMAS. EEEERE Redis BRELEN , HABERENRITH
EZER K RRECHEITEAEEENTD. ERBERR R EES —@EEEREM

AR,
2. BERCEENEFHIZWHAER , AT demo:chat:messages BEZRMAL ., BEAE

EEBFEGARIFIEINEFiE , RARKRSKIEFITEMEEEE , MARKEER Redis
BEEFZEHFAENMRE. ERIEFEGHEXERNES , REARKMHEH,

3. HAAREStABEFTE demo:chat:messages BEE , FIIiEEFM T —EEEREST | 2K
FTIERMEXBENAS(TERARSEES , tEETHEWEHEMARE). ERFAR
i, EEBEARSVIIERF i,



Node.|s

n ARBRESEN

B /FIRER (BE Redis BEABRTNE)

%EE’J@E@&E&%@FEE WEFEARSE. ATERRE  REEAERBEARXNZHEE
0 :

node app 8080

node app 8081

node app 8082

EZRMUTUEAZEINESEREREREES , FUENEXEEERARFNALE , BE
HERTEARFNEMEEFiRER, tERTHA , RMNERIFAEM/FTREX  H—ED
HANEEREAZNELHES,



Node.|s

AEHEESEN

M /FIREREN (A o BHEAMNARRER)

ERAPNEATURBEECARRERE , TEEEREEER T I ERENFRE R, BHIR
#, BERMAFFESEMURNRELE, XEFTERE-—EBREBMNIBARE , 228
RTHEGENHHUELE, BE , AARGERECTHNLER,

oMQ ST A

MERFNERTEZTEEFEHESEANAER S , FEEHEEFANBRERE MQ(XEA
zmq. ZeroMQ T oMQ)., TR —EMNRENE K RUZEEATE, TAREELEZEAEE
No TRMETEMRE. &%, BEBHEN API , EHARBEEFAERAFIEN —ER , flnF

APZEINAE, ERTFEHERTIE, cwXETZERE , fIMMERFEE (inproc://). 17

RREEA (ipc://). PGM HEMZSBE* (pgm:// K epgm://) , BRibz4 , ERBXET

— &Y TCP(tcp://)o

£ OMQ MIFEZINEERR | EEE T WEBELRM/TEERANIE K MELIEMERRMAMEE
B, BTIREMERBENEARBEFRBRPNE (Redis) , W1EE) oMQ HIEE /5T ER
socket , EXEEGEHUHEZELXEH.

PMQ socket TILAZER R —TEsR{LMVMBEE socket , IREHENAMNHRE K REFEHERNTAR
B, flmEm/FIR. FR/EE , AIRETEAZES,



Node.|s

n ARBRESEN

B /FIREN (EA omQ HEANSFHEMRRER)

EREENEBHBRINER  IRBFAEANSEEMNFSEERERIECES |, FHE
BERWIHCESMEANALE. £ oMQ 8 , EmEZANRILE WA socket: PUB EE SUB ,
BMANERSNENR PUB socket HEEEBEERER , UEEREETEFIMN SUB socket
TR,

FTBIAT LA INLUBIR |, MiBEESE —EEEN —ENEEFE(RALTUR—EFH) , ceHY
AENFE(ARRZHEMNEEE), EASEIB PUB socket HiX , FEEBEMEERY
SUB socket,

Be—> FEH---» EEEBELEBREAENREELS , UARE
FRNEFARB SN, BEFEESWES , Bl
=iHEEES S, THEBET  SEGEHE
PAHRRRENWHMER, , FEBVMAY
ERER, A, BMEEER , BFTREERK
SUB socket Z PUB socket B, BIFAEER
k75 E{EE,




Node.|s

AEHEESEN

- BMm/TEEX (A oMo BEXNESEFRES)
LUT#RE2ER oMQ B PUB/SUB socket HYEFE(mIARES:

const WebSocketServer = require('ws').Server;
const args = require('minimist’')(process.argv.slice(2));

const zmq = require('zeromq');

const pubSocket = zmq.socket('pub’);
pubSocket.bind(  tcp://127.0.0.1:${args['pub']} );

const subSocket = zmqg.socket('sub');
const subPorts = [].concat(args['sub']);

subPorts.forEach( p => {

console.log( Subscribing to ${p} );
subSocket.connect( tcp://127.0.0.1:${p}" );
s

subSocket.subscribe('chat');

const server = require('http').createServer(
require('ecstatic')({root: “${ dirname}/www })

)s




Node.|s

n ARBRESEN

- BM/FTREN (ER oMo HEXNWEFEMAMRER)

const wss = new WebSocketServer({server: server});
wss.on('connection', ws => {
console.log('Client connected');
ws.on( 'message', msg => {
console.log( Message: ${msg} );
broadcast(msg);
pubSocket.send(" chat ${msg} );
})s
1

subSocket.on('message’, msg => {

console.log(" From other server: ${msg} );

broadcast(msg.toString().replace(/~chat /, ""));
s

function broadcast(msg) {
wss.clients.forEach(client => {
client.send(msg);
})s

}
server.listen(args['http'] || 8089);




Node.|s

n ASHEESENX
B /FIREN (EA omQ HEANSFHEMRRER)

REAEN , EARNBRREEHELEMT AMBEZEIRMNEFNR B BMXEFH M/
AEEN  REREMS EREHERKRT,

1. HAEE zeromq B, ©R Node.js B oMo METH. HIERE minimist , ER
— B SIS ENE , BMEEERBCRBSHEEBSZE,

2. B3 PUB socket , W#§EE socket MEMR --pub mHIISHBATRMENBEIAE,

3. EI SUB socket , WiEHINEEEHK PUB sockete ZHRBIE PUB socket HIEFIE
BI2HE --sub W THERH(ATETFTR—E), EEL chat EABRESRKEVUEIE , EXR
R REEKRILL chat BFREMAL.

4. B WebSocket EWBIFALE , BRTEBGFECERNEFIRI , 1iEB PuB
socket MZE, &KL chat EABEXF , BIME—EZR , It —REXAEFH S
HIRFTELL chat EABRIRGINEZME,

5. EEEE SUB socket FIEAMAE , BBRAEAM chat BIEXFE , REEEH WebSocket
WATE & Fif.

Bt BAETKT —EEENSBARK  MARNRABEN MG/ FTHEEXBRESTK!



Node.|s

n ASHEESENX
B /FIREN (EA omQ HEANSFHEMRRER)

BAEAUZ—BEEEERAEXN=(EEN , XHEZE MK PUB socket B SUB socket BEX
EFEE:

node app --http 8080 --pub 5000 --sub 5001 --sub 5002
node app --http 8081 --pub 5001 --sub 5000 --sub 5002

node app --http 8082 --pub 5002 --sub 5000 --sub 5001

FRANE—EGSEBE —EEEFEIE 8080 Y HTTP [IRESEH , WHREFE 5000 #F
E PUB socket , A##§ SUB socket EEZEEIE 5001 B 5002 , M E S HMESHIN
PUB socket EfEEIE, ERE-RF={FmSR2HEBNEERZ.

RIELBTEE , B SUB socket WEEBABKTTA , Bl oMQ LFRBEFIASZ, BH
REEFHME—%  BREF—AnTHTR , HEERXEINESIEREHAE 5001 B 5002
B oMo AR EEHEMEESR, E2EA oMQ ERENESES K SEHEREHREREE
BELBABREER, EETMEHERTRRIER , EHEIIENRBREAT. HENESEE
BtEAME PUB socket L, HEEEMFIEE , FFEZEMEAR , BNEEEE,

BETUNEBRESRSRBS I FREBNE —ERKRFES , BRA SRS ERNEBIEHE
B al B 25 o



Node.|s

n AREESEIN
AIAEAEETREI#E (Durable subscribers)

FERZE—RBEEN KB ZEABTT (message queue: MQ). ZFBALETH , RAIFAEME
FEEEVWEFEEARBRBZESEATUEN , AATIRAKSARFES , B BEWHEE

ERefMbalt, EBTAEXTERREFTE (set and forget) , EHBNITRERSEE

TREABEEFENRETSBERIIAL,

H—ETREERTBRAHTENRRIFAEAS  ECRERRBLLNEREC , RETCHA
UBEAR— B EMETBEE.

MOTT B ESHEEEEEBZNECEANAERRE  ERT —RINBRFME (Quality of
Service: QoS)., ELFTHIIFESARBRE—AERK(TER QI ITEME , EEEM
BT
« Q0s0,EH—NX: MR THREFE, , AETERE , MEXBREBIREMUESR, EX
TEEREREIEEE  FEEETEERR.
Qosl , EA—R: MRAEELEWHINFWR—X , ERLTEEHBEEEEE. HlmiEl
EEBAEARRERE, MEEZEEER, FUHERT , AESRERFER , RERBXRE
=, BEIRSEREER.
Qos2 , BY1—R: ERRTUEMN Qos , tERAASHEKIFZR —X, MERE—R, AM
ATHERIAENELZBEESTE  HENRERREEEHMNEREEESE,



Node.|s

n ARBRESEN

=

AIAEAEETREI#E (Durable subscribers)

MEEHAE  ABRUERTRE  RMANKRKLAEA—EAETS , EFTRERERKES
REER. MITETRFEFELCRED  AREMRAMNFEEUTRE  Hlt—R , ERNE
EREAER , AIARHERAS. TEERHERASTIMERN TEERE:

— R B TR

U

FIRETAA , i
ABREFEITIIE BifE

U

AIREEM LR , 8
RN EHEE

>

A AIRE

EETLEEFRE K RuUsteRAETIREENER , TRBECEEHECER. £riEAN
Redis RWEMWEM/FTREGS , REET "5RETE ) #H1(00S0)., A Redis ERALLE
BEMAGSHES(MIEEEEREEMG/FTRGT) , EFEHTEEITREE, BRIz, oM
thER T —EXEMEETEENET, EERNMN  EERNEEIFRNERRCERIINF L

o



Node.|s

ABHBLSER
AMQP TR
— KRR AR T EWEREMEELIESHERANERE  LWHEEAEENEAER , 4

MRITEBR R BERE. EBRERR , RENGEFRAESTHEHEREEEMNEERGT , a8
ARENBERTENER , RERINEFEMAHEERHENTHAAENRRE, FHtEERPAL
FNEEZSER—EH Oracle B8 IBM EEREEAMBMNL K MEMZXREM T EENERA
WHE K BENHSETEFNIREE, MMEEXFR , AERKECRBEEERMENZRE , EFRI
P AMQP, STOMP EE MQTT EEMRMBE. & TERASTIRAKNEES , U TEMEE
¥ OAMQP ETHLA | Bt YT EBRNAFEAERERHEN APL

AMQP (Advanced Message Queuing Protocol)@—IEBMIZEMIBE , FLZAETIRHKER
XETEEWE. SELTRTEEBAHEN , ER—ESREH. BR. 77, IEHHEZS
MEETR, £ AvQP 18 , HE=EER tiH:

75l (Queue): AERFAENERRE , EENASKBETFIRERE, TIRASSHMIE(
) E-RZEHEEE  URREFANEARR. ERZEERETERZMARNTS
AR EREHFERY,



Node.|s

ABHBLSER
AMQP TR

PRI AR T LERA.

. A (Durable): ZEEFRNEBEEHMRE , ATyt 8HET., ATEEMTIIE
FREAAANANE—ESHRE |} ﬁ*&*ﬁm%ﬁgﬁﬁﬂﬁnﬂg FTEFAME , IR
BERFER,

> 1;ﬁ;ﬂl;\‘[.‘i(Exclusive): BIMTIHERBEENITRE., EMHIAERRER , AlTyHRe

> BEMBR(Auto-delete): EXRBEEMFTREEERER , EMBRTH,

X#(Exchange) : ARRMZE. MBFIEENEEL , SAREAE —BRZ BT,
> l_ﬁfi?ﬁ(Dlr'ect exchange): HE¥IEEKBE (HIIN chat.msg) 2 E AR EwmIEFHA

> IES&?&(Toplc exchange): FEAEBAENLEHERAR(HIW chat.# BEYESFIEU
chat AFBEMNERRE),
. BT (Fanout exchange): ZEMTIMEMEE K EBASEZMEERNT,

ﬁE(Blndlng) R|THETI BN ER, EEEESR T HRARILBRREIBITH
-;ll /GN O



Node.|s

m ABHEBSEDR
AMQP TR

L EELTHZHE—EPITE (broker) EITERE , cEHBE—E API, AREBENEREREE
o BERIPNER , EFHEEL —EHRILHNIEE (channel) , ARMRBEP N EZEHE
AMRE. TMHE AMQP 2 , TEHRAM, = " HEMER. DU THIE T AREHFTIEGEFTRE

R
(EERERE)

R
(80

tEE

AMQP R E L A Se Bl AR E B E RIS R (Redis 2 gMQ) EREEE . EERRILITIR
B, RAMENRMG/FTEMG  MBLIER AP PR IBER ATEM,



Node.|s

n FEHEESESS
£ AMOP K RabbitMQ EBERIEETRIE

ERFPBEFMIRTE (Microservice) RBHFNZERBRISERRLE  EER—ETRERE
BEEMEENHEIRRT, MREEEBR—ERNEEMEREERE —BHERA , BERFMAE
PRETEMAERANKEE  SASSEFRENT -3, UTEMEZEHRMBRBHOES , BERIE
ENENEEEARER. ROLEHNE —(EAEFOHERE , LB BN EELE. RAEER
RabbitMQ AR/ EEE AMQP , RESR P RHE R ESEERE.

____________________________________________________________________

| RabbitMQ M

BMREE
Fimty S

‘chat_srv_gese’ %j‘&ﬁﬁ&%%

(EFE 8080)

' ) :

i N i

i — ‘chat_srv_8081° i

L EERs . | A A 2R

t 7| (‘chat’) g " , (GBS s081)
| — |

‘chat_history’ a
—>

! | BRREBE




Node.|s

n FEHEESESS
£ AMOP K RabbitMQ EBERIEETRIE

MERBER , BAISERBERXE , REEMEHERNEH , B AEREAEMEM TN
o B’E iﬁfﬁﬂ%?‘%énﬁﬂﬂﬁﬁﬁﬁﬁ411I§1§|J§¥_L1T7§|Jo BLTHIR CEAM, B, RARARTHE
ERBEARSTLE SRR SREN T, NREREERENNRT KR
S ERFRMNEFARBLFETEMITEE, Fit— LEEHE , CHNGFIRSHBSE.

Rz, BREEBEBRBATERRKEAAS , SARELZBRECHNEFEEN , AKRMAERATCEN
B AR RN, SELRAE K BLRSREEEREERE RSB REEST)
18 | WRES SR EN LSRER,

HPIERA Levelur EREBRERBHNREESIZE , WABEFER amgplib EH, L AMQP EFA
HEELRZE RabbitMQo



Node.|s

FEHELSER
. fEFA AMOP X RabbitMQ E{EFZEiEiTREE

REERKEEEERLIERE  RASEY—EBINERAER (HERM 2 — MR SRS
) historySvc.js. EEEEDKMEIHG: —@ HTTP ARE K ARBESELEKEEFPK
UKk —1E AMQP JEFE K AEHEIEFEAR , U CHREESRERER,

const level = require('level'’);

const timestamp = require('monotonic-timestamp');
const JSONStream = require('JSONStream');

const amgp = require('amgplib');

const db = level('./msgHistory');

require('http').createServer((req, res) => {

res.writeHead(200);

db.createValueStream()
.pipe(JSONStream.stringify())
.pipe(res);

}).1listen(80990);




Node.|s

n ARBRESEN

. fEFA AMOP X RabbitMQ E{EFZEiEiTREE

let channel, queue;
amgp.connect('amqp://10.11.25.137")
.then(conn => conn.createChannel())
.then(ch => {
channel = ch;
return channel.assertExchange('chat', 'fanout');
})
.then(() => channel.assertQueue('chat_history'))
.then(q => {
queue = d.queue;
return channel.bindQueue(queue, ‘chat');
}
.then(() => {
return channel.consume(queue, msg => {
const content = msg.content.toString();
console.log( Saving message: ${content}’);
db.put(timestamp(), content, err => {
if (lerr) channel.ack(msg);
1
3

}).catch(err => console.log(err));




Node.|s

AEHEESEN

£ AMOP K RabbitMQ EBERIEETRIE

RAEMREED AMQP EE—LRTBRE , ERATENWEZNMERNMETH. AT
BE| amgplib BXXEHRFE (Promises) e , FTIUARMER AR , RABILEAEINNIERS
BE, UTHRERMARRABRBEEEARENEELN:

1.

2.

B ESXER—1E AMQP A 413 (RabbitMQ) B EAR, BEEE T —EHELUA TIEMRER
(session)RVEE , FIA ©REBEFAMEE,

EE  BIU—@ERA chat I (exchange) , MIELBIGREREN , ER—E fanout(IE
B)RXH, assertExchange() T EBRREXBECSEFERFNED , EEEF NS
EI_LO

BN HEA chat_history BT, HRMTHITERR R LR (durable) , FRIFWEER A
exclusive(BAM )3 auto-delete( HEIMIER) , TARMAFAEELIEEEMEEINRIE,
T RRBERE, THEMMNELEBHBERENEE , RALINIBRERIEEAEHR
, FTATREBHITEMBIRE,

%, FREERETINAL , BERIINSERERETE LevelDB ERER , AW FEA
BRirREEREAEE K SFASUKEEBRHER, HPESIEER , RAEART
channel.ack(msg) RERESMEALE , MEAREAEKIFEAERER S M HHER. MEF
NERRKE ACK(HERR) , HIFAERMEHRBETIEUGHREE, E2 AMQP B —HE
RIEE , eSS IRBIAIEMEBALIER, T8 , MRTEARMEHESS , AITEA
{noAck:true} EIE# channel.consume() API,



Node.|s

ABHBLSER
- {£F AMOP M RabbitMQ EEFZEEITRE

EE  BMSEA avop BSEIREARS  E2FERAKRSEFER AvQrp ETES |, EEHU
REMEES REENIEL  BPREEEETEATYRMMELN , URFHAEZ N
M E X (exchange) FHY, LLRELRZ app.js:

const WebSocketServer = require('ws').Server;
const amgp = require('amgplib');

const JSONStream = require('JSONStream');
const request = require('request');

let httpPort = process.argv[2] || 8080;

const server = require('http').createServer(

require('ecstatic')({root: “${__dirname}/www })

)5




Node.|s

%II

BHESERN

£ AMOP & RabbitMQ EB/EREEITRE

let channel, queue;
amgp
.connect('amgp://10.11.25.137")
.then(conn => conn.createChannel())
.then(ch => {
channel = ch;
return channel.assertExchange('chat', 'fanout');
)
.then(() => {
return channel.assertQueue(  chat_srv_${httpPort} , {exclusive:
)
.then(q => {
queue = q.queue;
return channel.bindQueue(queue, 'chat');
)]
.then(() => {
return channel.consume(queue, msg => {
msg = msg.content.toString();
console.log( From queue ${msg} );
broadcast(msg);
}, {noAck: true});
)]

.catch(err => console.log(err));




Node.|s

AEHEESEN

. fEFA AMOP X RabbitMQ E{EFZEiEiTREE

const wss = new WebSocketServer({server: server});
wss.on('connection', ws => {
console.log('Client connected');
request('http://localhost:8090")
.on('error', err => console.log(err))
.pipe(JSONStream.parse('*"))

.on('data', msg => ws.send(msg));

ws.on('message', msg => {
console.log( Message: ${msg} );

channel.publish('chat’,

1)
1)

', new Buffer(msg));

function broadcast(msg) {

wss.clients.forEach(client => client.send(msg));

server.listen(httpPort);



Node.|s

FEHELSER
£ AMOP K RabbitMQ EBERIEETRIE

NESEHSREREN K EREFEARB[EUTIFTEVLEEREE , At "SHEBTE, WIEELFEEREH
o FTLAEEINTHIEE , @8 A {exclusive:true} BIE , I RETINESEEERNERTHY
EAR , B EE A RS —SHE S,

EENEBMFEHE AFEREXREZR(chat) REHE, ARERMZEABEREII , AR
HENWNLAZ(),
BETUATEAIREZNAFBEERE , BERMARBWESHERRT , SAR — B L 508Kk

node app 8080
node app 8081

node historySvc

RuERR-TRANRE , AHREELCHERBAIMG. WRLHIEERCHERY X ERE
BBARBARANBENEEEAL  SSRINERBEMRBDER , FTRILIAMERK
WAL  ROBRRUWEETRENFR. MBRBHRTSEABRFAED T E @/t (H
MBS HERY)  HERBADAREHEFTR, eeTRELELEHR(CIAEER[/CEK) , BN
MR LUGEITRIRBA , RET AR ER D!



Node.|s

EREER D BERER

HERMSEINNMAESRAWEREER child process.fork() DRBZEARBEF. HR
WEEEFMEFA , EBURESEREERFINEDBME /. FMURMBEREFTUNMED
ANEET , EARBLNZEERIESE,

BFRNBEREY — AT REREZSHBHUBHASERN, EEEBTREB UM , tHAlEE
EB Ak AN ARITEBRR.

~

i it

HRRTEREEGE XTSI H - EUEHEENER:

MEBMR , BM/FIEERXATBEAREREARE
EEE X, BARMBETFELEAIEEERIIE—E
%, HRH , BMFE—EECERTEHENA
15 1 Eo#HER K BEEAED RETENEZES (1t
BlpRBAIEE). EALRKHMER , LERX
EEE ) % 2 MEE WEBBEHIEE (competing consumers). KB
28X (fanout distribution) , S{MREL#
(ventilator),

olo

F7% 3




Node.|s

EREER D BERER

TERBEFERY HTTP BRFHER K EENERERENTDNAC, SERRAFLEEEE
BEEHEEE  MBEREEZERLESL , UERKHEE, EERMETERARIERMEERER
MEZ FRMAUTURZENENIEEHE K MEABREEEREARBKEMKR, A, £
BROABRRGE  BRALTHZEEEEERIEEZAELABR/ OEER. SRR, EEER
HEEREABTHERSER , BLBESEFNFTHERERY. EEEEBT , AEATE—E
H2EEBIENER (pipelines) , M TEFR:

E& Re
fan-out an-i

\

\

\
v

EMEAREMEELBAERNEERE  ARERLSFER/OBEAFMIBNERE , hEEE
HEEBRENEERRSNEL, ELEY , BHTURIRASIAEHRIIZEIEE L E
E-—SEHERGRENEEER , RTYBRGIE—R , SEGHBEZRAREEBEAKRERD
(Sink)o



Node.|s

n EREEHIBEN

B ALEEBAER K BEEEEXRUERFNENFR , MEBERETKHERNES ,
TEAYITEIE (parallel pipeline),

¢oMQ ER/REEX (fanout/fanin)

SR EMEER oMQ B —LEEED |, BEMANEEHEXNN D BEE , HINRMEER PUB
socket & SUB socket BE—RAIFAERKRZEEREE. THRRERMREES —HABA PUSH
B PULL BV socket , BLtEEHFITER,



Node.|s

n EREEESEBIEN
PUSH/PULL socket

RFELRE , RPBRBER TLLHEE |, PUSH socket BUXREBESHANEEFE , MAYH PULL
socket RIRARERIAE, EEMESLTEESE K TEeMEEES —LEFMHBNISMY | &
HEEXEAEETEARTNEE:

MEREE "ELEL X (connect mode)T " HE s 3L (bind mode) TEME, ERTA
BEE—1E PUSH socket , iE—EA#ERE , AREEEREB PULL socket BVELR ; HE
B , PULL socket ATEAEEEEZNRE PUSH socket HVEIR, HMAFABKERM PUSH &
EFE PULL , BEHSNBEREETUEEN, HEEKXE " I[ZEM(durable) s EIBNRER
RER , HINEBEEFEBERED; R 2EHFER (connect mode) BIZ T28), BIRHNHE
FR, HINEBITESE, mitt—k | FHRAVGHUTUEE®E K MASHFEITLEEEH
%EO

EHBZE PULL socket E#EZER—{E PUSH socket , AR EFHEDEIMRFTERN PULL
socket , ERRFR , EFiR—BEHETH(HEANEHTE), Z—FHHE , ’=1@ PUSH
socket EWHAEM PULL socket , SFERALAETIRML  BRANEEEATE , UEH
TN BHFEIBRE

EHIEIB PUSH socket BIXFASMER , METASERHN PULL socket , BIFAEHTER
%K, MREEATY , SEE LiEW AN EEA S RERA,



Node.|s

EREER D BEN
£/ oMo EE — 1B B K MR AR

LTHEMRERZE—EsESIEAREN , FUBRMABIEATRIRA PUSH/PULL socket EF4S1E

o

EEHFRAEAR—E T HERRER,  SARBEAFIHHSERIES  BlHEA
RYEZEIS(MD5, SHA1 SE)ETRNBRHE. HREFNIURE—& "EEBTIT) WNIEEH ,
FREAB B T REFTERBN TREE,

ERERAEASEF—ERBNTPTER , HPE —BHXRAREYERL 5 REZETFE
, AR —EERRARKREEBNATER. EERTTUEM ovQ BF , IR THRETRE:

BB ., ___ EBR __,

fE R
e
Cg:m)

HE5lEE
ELR
(W EHE)

N
N,
PULL
s,
s




Node.|s

n EREEHIBEN
£/ oMo EE — 1B B K MR AR

EERERT K NWEAKERARELEFZTRNEEYHES , Y2 RGEZEIIEE, TEE
SERBNZBTELRER K AREERG AWM EGETLYE, SHLEMEE , EEXEREKRE
EREE(KAED),

WRBHW OB ENEKEWED K MIYBHHARIAE, SAEEIEEHERFEHR
PULL socket EEZWEAK K H{FH PUSH socket EHREZWED, ERTERMEAEENE
BEIWE QWIS 8, MEATERERELHES,

UTHBEBRMBILREMEAE |, ventilator. js:

zmg = require('zeromq');

variationsStream = require('variations-stream');
alphabet = 'abcdefghijklmnopgrstuvwxyz';
batchSize = 10000;

maxLength = process.argv[2];

searchHash = process.argv[3];




Node.|s

n EREEHIBEN

- fEF omQ EiE 1B B Ay MR TGRAER

const ventilator = zmq.socket('push');

ventilator.bindSync("tcp://*:5016");

let batch = [];
variationsStream(alphabet, maxLength)

.on('data’', combination => {

batch.push(combination);

if (batch.length === batchSize) {

const msg = {searchHash: searchHash, variations: batch};
ventilator.send(JSON.stringify(msg));
batch = [];

}
}
.on('end', () => {
//send remaining combinations
const msg = {searchHash: searchHash, variations: batch};

ventilator.send(JSON.stringify(msg));
1




Node.|s

n EREEHIBEN
£/ oMo EE — 1B B K MR AR

ABREEARZHAE ﬁﬁﬂ’ﬂﬁi%ﬁ/ﬂ\ﬁﬁﬁ T2PNENEXFR , ¥R TFRESHRE. &
EHRF2ZFBTESYSE (maxLength)FRE , ERARHMBN M EFARKtLERBRG IS E
(sear'chHash) HARPERT —EEE varitions-stream WERE , UERNERELE
e

TBREZENIOR NN RIEHKEZSETIFE:

1. B%EIN—1E PUSH socket , HERABENIE 5016 , BITIEER PULL socket HEFWER
BRI R

2. WECELEWHESE , BiZE 10,000 HREVY—EAR(EEYH) , REELEB URKE
R MEE, BEE®W ventilator.send() , BRI (round robin) WP EF , EiX
ASBET—ETANIEE,



Node.|s

n EREEHIBEN
- fEF omQ EiE 1B B Ay MR TGRAER

EEEEHETHESE (worker.js):

const zmq = require('zeromq');
const crypto = require('crypto');
const fromVentilator = zmqg.socket('pull');

const toSink = zmqg.socket('push');

fromVentilator.connect('tcp://localhost:5016");

toSink.connect('tcp://localhost:5017");




Node.|s

n EREEHIBEN
- fEF omQ EiE 1B B Ay MR TGRAER

fromVentilator.on('message', buffer => {
const msg = JSON.parse(buffer);

const variations = msg.variations;

variations.forEach( word => {
console.log( Processing: ${word} );
const shasum = crypto.createHash('shal');

shasum.update(word);

const digest = shasum.digest('hex');

if (digest === msg.searchHash) {
console.log( Found! => ${word} );

toSink.send( Found! ${digest} => ${word} );




Node.|s

n EREEHIBEN
£/ oMo EE — 1B B K MR AR

FRIERE , THFEERMERBENTDHEHR , N THEEN socket BRERERREHE , MA
EEBEEANER, REBLARRE , THFEE socket WRETUMT:

PULL socket EiREWEME BRI
PUSH socket EEZWAEAO , BiEER

BRiib 24, ERETHEENIT/EIEEMEE: $EE—EBKRIINALR  EREBENFEES , B—
TEHTMR SHAL KERTS | SREEE searchHash #H{THHY, ZHYES  EEEREEEIX
BO,



Node.|s

n EREEHIBEN
£/ oMo EE — 1B B K MR AR

EREMNKEOR—EFEHENERRES  EERSITEEMBEENARTNERHE L
o sink.js WA T :

const zmq = require('zeromq');
const sink = zmq.socket('pull');

sink.bindSync("tcp://*:5017");

sink.on('message', buffer => {

console.log('Message from worker: ', buffer.toString());

})s

WRAt2EBE TR , RLtHEHR PULL socket , MIEEXEHEHRETEER
PUSH socket,



Node.|s

EREER D BEN
£/ oMo EE — 1B B K MR AR

BERERRATEBAERAER  FXMALT BB ITFERKERN :

node worker const crypto = require(‘crypto’); // E4 SHA1L RERTS

const hash = crypto.createHash('shal')
.update('love')
.digest('hex"');

node worker

node sink console.log(hash);

BREFRBRERE K WAESHBEARE , URAREHEN sHA1 RERWE, UTEAMITEH:

node ventilator 4 9f2feb®flef425b292f2194bc8482494df430413

ELRGTHTR , REESUHEZTNRE , EXFIEARNES , BERAANRERTE
DIMAG TR BN TS, ERIIHE  FEETNERERREL, (RUER#E e , AEF
BEN—EITEE K ©RSBHENMARE TEENITH!

Message from worker: Found! 9f2feb@flef425b29212f94bc8482494df430413 => love




Node.|s

ERETK D BEN
AMQP EVE#REEFR FHFEE (competing consumers)

ENERRBAFTEREHSENIRIE (peer-to-peer context) THEHESN , MIETREK
MERFRE , A EERERE RabbitMQ EFINEERBMNASFNE L,

¥ B (point-to-point) BIAEFFHEE

EHEN (peer-to-peer)i&itH , ERTURRHEEEBN#HI S, AMEMNLE—EBREFNE

, IS ESHHENERREEESE —HEN, ARPNER2EABTANPREHAESE , LERK
FEHHMEENEM R , REHFRIFcED, BHIRER , EXRMFER avgp EE—AIFAR |, 3
TEEEEET BN , MR EEERIRTH (exchange) , RERITHITH (queue). T&E ,
FNEESRERR., HERBNTIFAERNRE , REARNEKRED,

MRRMBEEA AP EENRE , EFERRER T BERX , RL4ERABEAASHRESR
—fEEEE, BEEXBATFHERSETS , ENSREURRYN, LABENERIRRER
BEASEZENMTS  TERBRIE , Mk —KRAIUERIAE —ETISWRIIZAS. WE
BAREAEESRHIK (point-to-point),



Node.|s

. EREEESBUIER
AMQP EVE#REEFR FHFEE (competing consumers)

ERMEAERBESEAASETE—(7Y , ERMEBIBEREANERRTET., FEL , #TX
MIEME A RERARTINSEEEECH , I THIEAS , EFEEH (fan-out) 5
o MASPNENREMS , LBAULUBBARRFHEERS,

5 AMQP BiEMETGIRARRS

B E
BEFEE ! TS -
EERH ! N
(EEH) !
ERIT5
BER

e




Node.|s

n ERETCEIBESR
5 AMQP BEMENGIRARRS

MELHERERN , RAFTEERE—(TY  $EBsREZBIHFESE, RAEEBES TT
5L BEIFFINE iR, RZSEITHFEE  URR THFHEHEE, . B—ATFEERSR
FHHRETRNFALR  BUBESREBEMNETR THEE ZBFTHIT.

THEEMEENER , eHRaA33 —EF% , ZRMBEA "H£RFY, | EEHRERKES
HEE, EEERSARKAOIREG. EUHEREH , RMREEAZEARBETYE , MEEA
EEZEEAZIENHTS  BEELHE RN (point-to-point ) BB,

BB EEERR (FHESEESS). EENENREFHEALHMNEES , BRTEARFARR
BHI 1D, producer.js WABRMT :

const amgp = require('amgplib');

const variationsStream = require('variations-stream');
const alphabet = 'abcdefghijklmnopqrstuvwxyz';

const batchSize = 10000;

const maxLength = process.argv[2];

const searchHash = process.argv[3];

const q = 'demo_jobs_queue';



Node.|s

n EREEHIBEN

A AMQPp BEM I EIEH RS

let channel;

amgp
.connect('amqgp://10.11.25.137")

.then(conn => {

return conn.createChannel();

}
.then(ch => {

channel = ch;

produce();

1)

.catch(err => console.log(err));




Node.|s

n EREEHIBEN

- fEF AMQP EEREGI AT

function produce() {
let batch = [];

variationsStream(alphabet, maxLength)

.on('data', combination => {

batch.push(combination);
if (batch.length === batchSize) {
const msg = {searchHash: searchHash, variations: batch};
channel.sendToQueue(q, new Buffer(JSON.stringify(msg)));
batch = [];
}
)
.on('end', () => {
//send remaining combinations
const msg = {searchHash: searchHash, variations: batch};
channel.sendToQueue(
9,
new Buffer(JSON.stringify(msg))
)s
setTimeout (function () {
channel. connection.close();
}, 500);
3




Node.|s

EREAKESBER
5 AMQP BEMENGIRARRS

EBERBEARBEHE , £15 AMQP MBAREREHEBTE, EZETIEHRE , RARM
REFRA SN M,

TEREEMMEIR channel.sendToQueue() API , IARMELRAER B, MEZTET
, CREAEEIE A ST (demo_jobs_queue) , BIBFIEREHREEH,

'}H

f£ demo_jobs _queue B —in , EETEEEBEEAMNER. worker.js BRRMEEN T
%

const amgp = require('amgplib');

const crypto = require('crypto');




Node.|s

n EREEHIBEN

- fEF AMQP EEREGI AT

let channel, queue;
amgp
.connect('amqgp://10.11.25.137")
.then(conn => conn.createChannel())
.then(ch => {
channel = ch;
return channel.assertQueue('demo_jobs_queue');
}
.then(g => {
queue = (.queue;
consume();

1}

.catch(err => console.log(err.stack));




Node.|s

n EREEHIBEN

- fEF AMQP EEREGI AT

function consume() {
channel.consume(queue, function(msg) {
const data = JSON.parse(msg.content.toString());
const variations = data.variations;
console.log('Processing...");
variations.forEach( word => {
const shasum = crypto.createHash('shal');
shasum.update(word);

const digest = shasum.digest('hex');

if (digest === data.searchHash) {

console.log( Found! => ${word} );
channel.sendToQueue('demo_results_queue',

new Buffer( Found! ${digest} => ${word}"

}
})s

channel.ack(msg);

1)




Node.|s

n ERETCEIBESR
5 AMQP BEMENGIRARRS

EETEEFEEECALETMER ovg BEEMNIESE , RTERAEIBNIHG, EHREXTE
F, AIAERRMER channel.assertQueue() #EFE demo_jobs queue REETE , BEHA
£/ channel.consume() EEEEE AT, #E K ZLLEMEA , FLH
demo_results_queue EXERGUER K BERENABELHEHR.

ERBZETHEE , AINSERARNTS , EASERAEEMEFEERTE.,

EEREEEERNES K THUR—AFFEHENER , EERSERIINASIIDNEZmiE -
» collector.js WEENT:



Node.|s

n EREEHIBEN

- fEF AMQP EEREGI AT

const amgp = require('amgplib');

let channel, queue;
amgp
.connect('amgp://10.11.25.137")
.then(conn => conn.createChannel())
.then(ch => {
channel = ch;
return channel.assertQueue('demo_results_queue');
}
.then(g => {
queue = (.queue;

channel.consume(queue, msg => {

console.log('Message from worker: ', msg.content.toString());
1
)

.catch(err => console.log(err.stack));




Node.|s

n ERETCEIBESR
5 AMQP BEMENGIRARRS

REEEFRAEETCEMBRE  BROATUEHTHMEIES , EMEIEEHSEREZHERET
5l (demo_jobs_queue) , At ELEWHAESEEFREEHTE:

node worker
node worker

BEE  BRPATLAHIT collector 18R , WIEEHIT producer, IR THWABHESHNRARE
, DAR AR R B R B TS

node collector

node producer 5 47e68180813c48be2408b98f5577fb058975820e

L, BRAEEER avQp EEFHASERERBRFHERR,



Node.|s

R /EIE#E R (Request/Reply patterns)
AERBEHNEELRERCEAETIRSEN , BM/FIREXRE —ETEMNEH,

ETEARPTERREMS , FEMHEANEDS. AMBEIFETER , WEEFEAMBHE

SREFEE, ALK , BRNBFER/DBRXSTREFNERLR, it , RMAEXESE

MMESLRIFRSETEENERLT , BEEH—BHRE , FERMENERBR/EEEARRK
BAE , MERRETRNER

EAEE B 7 (Correlation identifier)

BMXESENE-—EFR/BBEXNREEER T , EARBRKEURESRFR/DEHRE
HERTE,

BEXNE K ZEBREL—@EHEB T, MERER FRER SR ZERENINEIEEE, Wit—K
, RN EIXEFERAKEMEFSEBER  FEEAUREERERNEESE, WREH
BRTETHRLSBENEE , FASTREREERR AR GE,



Node.|s

m  FR/EIEER (Request/Reply patterns)

REEMERETEEM:

ARE B & &
kb 4 ID:1 | FXR >
1 Bﬁﬂﬁﬁ ________
oo ID:2 | F#XR > gHE —
-9 EpE | 1D:2
b q ID:3 EE >
------ @< 5] fE ID:1
__________ @< 5] fE ID:3

FERERRY , BBER FREABRMAME ERNFER/QEEY , BIEEMNEERERIE
FAR—tRBER,



Node.|s

m  FKR/EIEER (Request/Reply patterns)
AR FEERR/ OB HRE

ETREMGHE —EREENETEERRE (one-way) ETRE , bt EVEN(MEH B2 E
EEZMUERE point-to-point) RABR A UABB S EMNETEE,

ERBEBEERN —EMlF2 WebSocket , CEHEMRIEIRBEER EAEIHEAER , MAR
BEHLEE R GEE, ERETHFEEBET child process.fork() £ FREFEMEILN
BEE, EMEBEHLRERIH , CEBET FEFEXER , BAREHAUEMNSEEE, H

REEZERMMELIREENBERRE , FTAUET RNEFS UL ABERE,

BMREREEY —EARRAEAEZEMRE  RABEXEFETEFCBEE, EMRESEDHE
BFERE LB 7 , BULEHEBANEE K BERGHENTNBREERR , LEBHFR/OEN
BAEN,

HEzu , RMIEARXEFITUZEEMEEARN  BFEFELBREEE:

child.send(message)
child.on( ‘message’, callback)



Node.|s

m  FKR/EIEER (Request/Reply patterns)
AR FEERR/ OB HRE
B , FEFEUAIUERATIHIERHXEREFER:

process.send(message)
process.on( ‘message’, callback)

EXRFREFEFEFNBENEHZMEEN , BERMAATUEZEEL —FARENHMRE , FBE
R P i 45 P A B R



Node.|s

R /EIE#E R (Request/Reply patterns)
- FABBER FEEFBR/ DBERRE
UTHREREMRE , request. js:

const uuid = require('node-uuid');

module.exports = function(channel) {

const idToCallbackMap = {};

channel.on('message’', message => {

const handler = idToCallbackMap[message.inReplyTo];
if (handler) {

handler(message.data);




Node.|s

iR /EIE#E R (Request/Reply patterns)

AR FEFFER/ OB HRE

return function sendRequest(req, callback) {

const correlationId = uuid.v4();
idToCallbackMap[correlationId] = callback;
channel.send({

type: 'request’,

data: req,

id: correlationId

1)
}s
}s




Node.|s

m  FKR/EIEER (Request/Reply patterns)
AR FEERR/ OB HRE
EEFRMREBEEARNOT:

1. BMABREAEIL GRS, MBAEZELER idToCallbackMap &8 , ARFEEFKEH
6] 78 2 BB ¥ FER &

2. EWNIEKE K BLeRBREEEANAR. EAENEBEBEER (LR inReplyTo BMER
YE& idToCallbackMap BB AMEMEE FHE , ERTER—NEEAS., REFY
HEBOCEERES  YEAFAERANER,

3. H&#E , BAEEARNEEFFERNERN, LERXEHER node-uuid EHREEFBEF
 EESBBERENSREE—H "EHL 8 AEEBER FEASEE,



Node.|s

R /EIE#E R (Request/Reply patterns)
- FABEBEE FEEFR/ BBHMRE
EEREED —EHYENER reply.js , t R BERESFNHRE:

module.exports = function(channel) {

return function registerHandler(handler) {

channel.on('message', message => {

if (message.type !== 'request') return;

handler(message.data, reply => {
channel.send({
type: 'response’,
data: reply,
inReplyTo: message.id
})s
})s




Node.|s

m  FKR/EIEER (Request/Reply patterns)
AR FEERR/ OB HRE

iEE reply B2 —EIRK , eEE—EKX , AREMFNEBZEREERS. FEEFNEMH
BEWNT:

1. EEEEEAMER , HWFIFERE , B handler , FEBEARAEER (message.data)
B—EEMER (function(message){...}) , ZAHARARKERERNEE (EEEE
E#& CPS)o

2. BEESEXTHE , FUBEMFLAEDS reply B, ZEZEEBE—HEH , AEFERNBEH
#BlF (inReplyTo B )RHEMER , ARBEHE,

HENEHT ZEER , £ Node.js EEFHRASESHHEERIERDIH , RAEETEE LE
EFRLSNFER/OFEELTEE , Rt R ATUESZHEE L hREREREFRE,



Node.|s

R /EIE#E R (Request/Reply patterns)
AR FEERR/ OB HRE

BERMEREZERERINFERLSFR/ABEHRE. 5% , RMAFTERY—ErHEANEES

replier.js:

var reply = require('./reply')(process);

reply((req, callback) => {

setTimeout (() => {

callback({sum: req.a + req.b});
}, reqg.delay);

})s

EEENEESEMNHBINMEBFAEEN , ARE-—REERB (RFRPEE)ROE
BR., BILBRRMRER , DENIEFREUUARNERFERVIEST , NFUAREXA AT,



Node.|s

R /EIE#E R (Request/Reply patterns)
- FABEBEE FEEFR/ BBHMRE

EEEFINRERIER , R requestor.js BEMNFEKRZE , WiEB child_process.fork()
RUEEEE !

const replier = require('child process"')
.fork( ${ dirname}/replier.js’);

const request = require('./request’')(replier);

request({a: 1, b: 2, delay: 500}, res => {
console.log(1 + 2 = ${res.sum}’);

replier.disconnect();

})s

request({a: 6, b: 1, delay: 100}, res => {

console.log("6 + 1 = ${res.sum}’);

})s

EEFREGHEBEEE  AREEHBER request BIRE., BMEEHITREREFR
, ISR K O RN EH R RS E#,



Node.|s

m  FKR/EIEER (Request/Reply patterns)
AR FEERR/ OB HRE

#1T requestor.js &l , WHEREN TR

6 +1=7
1+2=3

ERBENEATENENR , OBHENERNFER , ERTCMNEEIERERF B[,



Node.|s

m  FR/EIEER (Request/Reply patterns)
ElE i 1t

BB FREBTEELENBER/EEZEBANELRER, Am , EBRMANASEEBE—EIUL
WIBE. THHERER  EMTEFERAT., At , BRTFERABEBEL A , RMEXEBEHFN
{i3E A B {74k (return address) , BBREIBE T UMEIXEEE ERNGERE,

AMQP HYEME{HHIE

E AMQP T, B it R —Erd , REREEREANLEE, AR —ERBREZEEHE—E
ARE , AtEEFIEZRINEN , TSRETCHERERA. REREE  ERTEMNE
ERVE-NFERTY , ARAREFBREEZULBRNODETS , FRBEUHBBASL X EE
EI)CN



Node.|s
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53R/ EIBE X (Request/Reply patterns)
AMQP HYEME{HEIE

£ AMQP EEVFER/EBERN K HARFEEFAEBUHEEERETINEZ BN, Wik—K
, B BEERANECEASHENL, BSREE , EREFAX  RRRMABEET S,

B, ZRMEE amgp LEE—ERER/BBHRE, EE&FMH RabbitMQ EAHRNE , TBE
ZW A EREMMES AMQP RN E, ERMPRBROMREMBENE amgpRequest.js &
o

const uuid = require('node-uuid"');

const amgp = require('amgplib');

function AMQPRequest() {
this.idToCallbackMap = {};
this.channel = null;
this.replyQueue = '';

}




Node.|s

iR /EIE#E R (Request/Reply patterns)

«  AMQP HYEIE{UutHE

AMQPRequest.prototype.initialize = function () {
return amqp
.connect('amgp://10.11.25.137")
.then(conn => conn.createChannel())
.then(channel => {
this.channel = channel;

return channel.assertQueue('', {exclusive: true});

1)

.then(q => {

this.replyQueue = q.queue;

return this. listenForResponses();
})
.catch( err => {

console.log(err);

})s




Node.|s

iR /EIE#E R (Request/Reply patterns)

«  AMQP HYEIE{UutHE

AMQPRequest.prototype._listenForResponses = function() {

return this.channel.consume(this.replyQueue, msg => {
const correlationId = msg.properties.correlationId;
const handler = this.idToCallbackMap[correlationId];
if (handler) {

handler(JSON.parse(msg.content.toString()));

}

}, {noAck: true});

1

AMQPRequest.prototype.request = function (queue, message, callback) {

const id = uuid.v4();
this.idToCallbackMap[id] = callback;
this.channel.sendToQueue(queue,
new Buffer(JSON.stringify(message)),
{correlationId: id, replyTo: this.replyQueue}
)s
¥

module.exports = function() { return new AMQPRequest() };




Node.|s

m  FR/EIEER (Request/Reply patterns)
AMQP EY B 1t #E

1. B% , BPIEA channel.assertQueue(’, {exclusive: true}) EI{TFHILAIZHXE FE
- RMEBRVUER/TIR 6 YREEAMUERE K EXRTTCEEA—EREEBNEE, BRItz
,EETYIERESR "EAM. ERTEHBERERATI AVQP ER , R ERERARE
o ERUTEERTIMBERR MY , AAYEEAS D RKALZZETIINER , TR2E
BEEIERMNEETSE,

2. FWEERAIRIER request() HEEEW , KR FEKRFBERWVITIE B (queue) AR K
BIEHFAE (message). MEISHIFTEEIN , R XBEESLE —(EEBEE 7 , &
callback RREVEEE, &% 6 BRAEAFALS , ¥5RE correlationId B replyTo B
MEBF N E K (metadata),

3. BE®RMA channel.sendToQueue() API M3E channel.publish() REEAE , BA
BAFTTECEARRTHREETENEMG/FIRER K MELCEAESRNE RS X (point-
to-point) BEESEIXE B Wit {T 51,

4. amgpRequest RENZE—EHEHREREANEE , _listenForResponses() BETEL
EREEETHNAL  TENSEEATAENBEEHESE - ACEESOBENRESDET
¥, ERBHETNEESR K ERUEERLEABBAL.
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53R/ EIBE X (Request/Reply patterns)
AMQP HYEME{HEIE

B2 amgpRequest HEHEH NS —EEHEZ A amgpReply.js , RFIEE N EEREHRE,

const amgp = require('amgplib');

function AMQPReply (gName) {

this.gName = gName;
this.channel = null;
this.queue = '';

}




Node.|s

iR /EIE#E R (Request/Reply patterns)
- AMQP HY[EE{IHFES

AMQPReply.prototype.initialize = function () {
return amqp
.connect('amgp://10.11.25.137")
.then(conn => conn.createChannel())
.then(channel => {
this.channel = channel;

return this.channel.assertQueue(this.gName);

1)

.then(q => this.queue = q.queue)

.catch(err => console.log(err.stack));
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iR /EIE#E R (Request/Reply patterns)

AMQP HYEME{HEIE

AMQPReply.prototype.handleRequest = function(handler) {
return this.channel.consume(this.queue, msg => {
const content = JSON.parse(msg.content.toString());
handler(content, reply => {
this.channel.sendToQueue(
msg.properties.replyTo,
new Buffer(JSON.stringify(reply)),
{correlationId: msg.properties.correlationId}
)3
this.channel.ack(msg);
})s
})s
}s

module.exports = function(gName) {

return new AMQPReply(gName);
}s




Node.|s

m  FR/EIEER (Request/Reply patterns)
AMQP EY B 1t #E

1. HBE%MERA channel.assertQueue() API BB —{E{THLUIZWEAMWEER , itk , ZM4E
A —{EfSER AT LEE (TS (durable queue),

2. handleRequest() HAREFEEBEINMA K EEEESER , URNAIEERERNT
5, EETEIER , RMEA channel.sendToQueue() EERMALEE replyTo BHE(
R EEA N ) FTE ENTHIE, amgpReply YN E—EHEEIKEXRELEN
correlationId , Ntk —RFWEFE AT LIS AREESFHHBERETHEE (BHEMRER),

EBRRNLS R  RACTER T HRENEF, TEETREZEFEY RERAGHERERDES
, TREAEBRE B HRE
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iR /EIE#E R (Request/Reply patterns)
AMQP HYEME{HEIE

BER replier.js ##A:

const Reply = require('./amgqpReply');

const reply = Reply('demo_requests_queue');

reply.initialize().then(() => {
reply.handleRequest((req, callback) => {

console.log('Request received', req);

setTimeout(() => {

callback({sum: req.a + req.b});
}, reqg.delay);

1)
1)

ALLER , BRMFMEENHMRE , EAORBREEBIHEG F R EEVUNPTEHEREE., RMRE
EURIC—EFR reply ¥ , WiIEEBRERKBERENITHIAEBE demo_requests_queue
, EXBNHSTOMNERE  EATEANEEERREMANGTEM ANMABERTEMN , B
%38 B W B8 R,
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iR /EIE#E R (Request/Reply patterns)
- AMQP HY[EE{IHFES

#EE | EME requestor.js EHEEEREHANBERE:

const req = require('./amgpRequest')();

req.initialize().then(() => {
for (let i = 100; i > 0; i--) {
sendRandomRequest();
}
})s

function sendRandomRequest() {
const a = Math.round(Math.random() * 100);
const b = Math.round(Math.random() * 100);

req.request('demo_requests_queue', {a: a, b: b, delay: a + b}, res => {
console.log( ${a} + ${b} = ${res.sum} );
})s
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m  FR/EIEER (Request/Reply patterns)
AMQP Ky Bt iE

EEERESEE 100 XHFEHEERE] demo_requests_queue 175, RFIEEAILUEEERF
B WMRERBRE TERIER/BBEXNNIEHE , RoRETTCWIERARER,

WRIE , BRMERHIT replier B requestor HiH , REAEERERE:

node replier
node requestor

%ﬁﬂ%éﬂ—%ﬁuEEE%SR%FE%{%‘EE’H%VE , EERFEREBEER , ZEFHEEEEED

HREZEEEVAREE , 2 —ErEETS AR ERENRE , TS/ EMH
REWER. MANASHERREFEMTIE , EFDEFETXAE,
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R /EIE#E R (Request/Reply patterns)
AMQP FY [E]{E {7 1k 18 =X

EB AMQP EEAEEBERMN —IRIIE K MELBERARTERMEN, JUAZRMEBWMEDNZE
CEEEES K BEEFRENAEEF<EUIIERTEN. <FUARHERAEHTE  RERA
SEDEEEHREE  SEEBARN TS, BETNESEFENTIHNEEZMN , ¥
Y RAENTAL (BFEEEER).

(Z)MQ ﬁ fl socket REFAREERER/EEERN (REQ/REP) , T BEMRRLSH (RRKER
—IRER/EE),

AA AavQp RBEEBMALFNE  ILEFREAIFARHBERNEAREN , TBMEEBNAERH
/Y — 1IHFI‘¥§E%’EEE’J§"¥EO
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Producers

.............................................

RabbitMQ
broker

RabbitMQ #iXFTABRAEENRE A KKAHKYE  FRK/EEM pub-sub BEEAEXNZE
B8R, cEASERE/MEEEERE  EXNmEEERAE B EREE , HEENEER
EREELCABRRHEEERENEZREARBHEL,. TN  FIREERRERKY , WYHEEHF
ZUANBEHETUSCERIESHNRAMNNESR. EERAEFEEVRRELE , RabbitMQ
JBEE Apache Cassandra —E{FEH , BREFEEZER"BKIINEATERF , RabbitMQ BHEE
LevelDB ¥ —EER , EEMMBEINEERTM® RabbitMQ A&,



Apache Kafka

ZooKeeper
‘ instance

‘ y X Consumer
/ — — — : \ 1
‘ ’> Replicas ', i
‘ brokers) —
r=IRs=1 v B - - ( ) \ E ‘ﬂ
(=== = v o \ N
C ! ; —
b ik s} [ le—m———— i
Producers
Prim ’
\ brok?a?l / Consumer
3 group 2

Apache Kafka
architecture

Apache Kafka BEASBREXRM/FIEEEMR (Streams) Mikit , EEFA , REMITER,
RARE LFE | Kafka BEHT —EEEAWHEER , i’ﬁMﬁAEﬂEi‘%%E%ﬁEPLﬁE’J HEE , ©ER&
ﬁﬁfrﬁ(Toplc)H’Jfﬁ)“:uq:'ﬂ’hﬂﬁumo Kafka %E—EQH%FEEJWREFWE%’E , Kafka W:%Eﬁ
BREESEEEEENVES  HEEEEXESMEB (HEERE ) PREMMHHMNE, E

It , BilE EE’JEﬁ%AE@J EHEBENRE , Kafka AIUAEZBAREHEELUBOHBEERE KX
;5@50 Katka =—RBEANEEER , @ﬁ?%*ﬂﬂi%g ‘BEEENHR , MT2REGERNE

Eﬂ::{% ;E/EEEF ??ﬁéffﬁﬁ%?ﬁﬂﬂiﬂﬂﬂﬂﬁ?o Kafka E%E':FF'EWF‘I%?#E%@W%&H , BB E
ERKmE.
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RabbitMQ EEFER

- Effi(Publisher)

const amgp = require('amgplib');

const q = 'demo_tasks';

// Publisher
amgp.connect('amgp://10.11.25.137")

.then(function(conn) {
return conn.createChannel();
}).then(function(ch) {
return ch.assertQueue(q).then(function(ok) {
return ch.sendToQueue(q, Buffer.from('f&#F ,EEEETM ' + Date.now()));
1)

}).catch(console.warn);
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RabbitMQ EEFER

- ETBJ(Consumer)

const amgp = require('amgplib');

const q = 'demo_tasks';

// Consumer
amgp.connect('amgp://10.11.25.137")
.then(function(conn) {
return conn.createChannel();

}).then(function(ch) {

return ch.assertQueue(q).then(function(ok) {

return ch.consume(q, function(msg) {
if (msg !== null) {
console.log(msg.content.toString());
ch.ack(msg);
}
})s
})s

}).catch(console.warn);
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IMQ ZHFHFZTEAMNEEEEER , EEENE Node.js FETRY , ARBE=BEXNHEES
(Microservices)Bt 7 E##

m BMAFETE (publish/subscribe)
m FREE (request/reply)
n BHFMEE (dealer/router)

m HEEMBE(push/pull)

npm install --save zeromq
mkdir microservices
cd microservices

node -p -e "require('zeromq').version"
2.2




// microservices/zmg-watcher-pub.js . .

const fs = require('fs');

const zmg = require('zeromq');

const filename = process.argv[2]; ARFERAEERMES  UTFSBHEABNRE , EA
BRGL , BROESHES OB RADNT RS - B

const publisher = zmg.socket('pub’); BEINSRBEMBE—IE  BRUAETERS
WEEYS - BARFLZERESERG - R RMHBRE

fs watch(Filename, () =5 E - BRSTEARENRT - SRRNAGTEBE

e eten e Son. semingiy BIENBBELS - ONQ X BREES - FLlHE

EES2oRRAR -
type: 'changed', =

file: filename,
timestamp: Date.now()
1)
1

publisher.bind('tcp://*:60400', err => {
if (err) {
throw err;

}

console.log('Listening for zmqg subscribers...');

})s

$ node zmg-watcher-pub ../filesystem/target.txt
Listening for zmq subscribers...
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// microservices/zmg-watcher-sub.js
const zmg = require('zeromq');
const subscriber = zmqg.socket('sub');

subscriber.subscribe('");
subscriber.on('message', data => {
const message = JSON.parse(data);

const date = new Date(message.timestamp);
console.log( File "${message.file}" changed at ${date} );

1)

subscriber.connect('tcp://localhost:60400');

$ node zmg-watcher-sub

publish/subscribe

File "../filesystem/target.txt" changed at Tue Jul 24 2018 15:59:34 GMT+0800 (& JILIZAERFM)

BIERIERHE - BURE Publisher 532 - =@ Subscriber WAEER @ FILE

HEEE - NMBREEHENE) Publisher - ={@ Subscriber 13

IEEEMF - & oMQ

WAEERE - BERMECHEBLAEE - cEEE— kKB EEIEHE
8% - BERUER T —EBRANTE  BFCNAELFIIBLREREX -

ERTABERAERR  CEBRZAXKAMNRBAER D  LEREHEZITE
- R oM - MO LUREZXGRHIMLER I FERFELSR - DIKIEEE RN RE

BRNEXK - BREIRAVNEROREEM LERBSGREEE -

AEFRHEEE - MANESE -

oMQ BBRE D MU



// microservices/zmg-filer-rep.js
R request/reply
const fs = require('fs');

const zmq = require('zeromq'); /( Socket to reply to client requests

const responder = zmqg.socket('rep');

responder.on('message', data => {
const request = JSON.parse(data);
console.log( Received request to get: ${request.path}’);

fs.readFile(request.path, (err, content) => {
console.log('Sending response content.');
responder.send(JSON.stringify({
content: content.toString(),
timestamp: Date.now(),
pid: process.pid
1)
1)
1)

responder.bind('tcp://*:60401', err => {
console.log('Listening for zmq requesters...');

¥ SIGINT + Unix 1S58~ process WERIFEFMTEES
5t BREEEBEARDPIZ ctrl-c KEFE - TEBEBER
process.on('SIGINT", () => { TEMHWEBREK responder BARRERIRTEAAIEE -
console.log('Shutting down...");
responder.close();

})s




// microservices/zmg-filer-req.js request/reply

const zmq = require('zeromq');
const filename = process.argv[2];

const requester = zmq.socket('req');
requester.on('message', data => {

const response = JSON.parse(data);
console.log('Received response:', response);

})s

requester.connect('tcp://localhost:60401");

console.log( Sending a request for ${filename} );
requester.send(JSON.stringify({path: filename}));

$ node zmg-filer-req ../filesystem/target.txt
Sending a request for ../filesystem/target.txt

Received response: { content: 'FGEE , World\r\nhi hi hi',
timestamp: 1532479164548,
pid: 2604 }
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for (let i = 1; i <= 5; i++){ request/reply
console.log( Sending a request ${i} for ${filename} ); ”
) S v s s Ll e
requester.send(JSON.stringify({path: filename})); R send HURBEIREEALT

K - B2 send %A Node.js
Event-loop &

$ node zmg-filer-req-loop ../filesystem/target.txt

Sending a request 1 for ../filesystem/target.txt

Sending a request 2 for ../filesystem/target.txt

Received response: { content: 'M5#E , World\r\nhi hi hi', timestamp: 1532481725790, v »
Sending a request 3 for ../filesystem/target.txt Requests E?}E%EPHFB? : ﬁé‘?z
Sending a request 4 for ../filesystem/target.txt MZFWOgEERFEN - BEEER

Sending a request 5 for ../filesystem/target.txt E/\\@F‘E—E/‘J%F}_
Usy 2
Received response: content: 'FGHE, World\r\nhi hi hi’ timestamp: 1532481725835, > =

Received response: { content: 'B3HE , World\r\nhi hi hi’ timestamp: 1532481725873,
Received response: { content: 'B3HE , World\r\nhi hi hi’ timestamp: 1532481725903,
Received response: { content: 'B3HE , World\r\nhi hi hi’ timestamp: 1532481725942,

$ node zmg-filer-rep
Letenine Tor Z"t‘qtreq“i?te";;i e/ arget txt @MQ REP/REQ socket EZ Node.js #aFERE—ER”
o reates” o B i fTRAesysREnRATeEt. T & o BREFNESERE —RREEEIE—(EE K —(E

Sending response content. i ol o i O B A Y i
Received request to get: ../filesystem/target.txt %L{E ’ >xﬁ§lﬂ1ﬂ$ ° r‘esponder‘ ——)\/3%1:%1]75—1'/1:7
Sending response content. B IREE responder EREE N —EBXES
:ecz%ved request to iet; ../filesystem/target.txt Zm . Eﬂ{@%%*ﬁé%?@,@ ® ‘%‘%’iﬂ*% Node.js
ending response content. 2 p q = /eF 7o 4+
Received request to get: ../filesystem/target.txt E}}%Eﬁﬂﬁliéafﬁl‘] fis. PeadFllEﬁ() ﬁ?}/\%'ﬁjﬁ%iﬁ{%}vﬁm
Sending response content. ﬁii} ° Jﬂ: ’ FEI?EE/‘J REQ/REP E_l-ﬁlb LEII%'V:EHI:E/‘J

Received request to get: ../filesystem/target.txt Node.js E/‘Jﬁ':'ﬁ;%> °

Sending response content.




Routing and Dealing Messages

m  Routing and Dealing Messages

ROUTER socket RIF{THY REP socket , DEALER socket RIRI{THY REQ socket., DEALER
socket TJLAI1TEIE ZEFER,

const router = zmqg.socket('router');
const dealer = zmqg.socket('dealer');

router.on('message', (...frames) => dealer.send(frames));

dealer.on('message', (...frames) => router.send(frames));

£iE18 , BMAIZ T —1@ ROUTER socket F1—{E DEALER socket, EmMIEHMEM—HFWEER ,

CEEHE frames EZE|E —1E socket.

ERIET —EEEREER , A ROUTER MRS EEESEE DEALER URIEFEZETHIHE. F&
¥ DEALER WYEIZBHS#EE 2] ROUTER , ROUTER BB ERBEEFZ R EREHE,



Routing and Dealing Messages

| REQ | ROUTER

C) |

DEALER L e -

B O SHER Node.js BF , AW REQ socket E#ZZF| ROUTER, & REQ socket EEHFE
KEF , ROUTER AS$H 8| DEALER, A% , DEALER BIZEEHEEM T —18 REP socket ( round-

robin style ) MWEEFER,

E REP EIEE4LMNZAR K ©ERENEKE. DEALER WIRIEZEBIAEH &L ROUTER, ROUTER
EEFHEMW frames LARETEHRIFEIAS BB 34 B 3 A M1 AFE KAV ERERN REQ

& REQ # REP socket WAENRE , RAMEMANE., SENMAR—XEE—%EE , EF , ROUTER
/ DEALER WILAZ B (round-robin)fE MumERER REQ # REP,

WERMAILAAL LR REQ/REP, E ROUTER/DEALER socket 2 LBHE—{ELEEE (clustered)
Node.js FERRERF.



Routing and Dealing Messages

m  Routing and Dealing Messages

EZBRERM (nultithread)d , TN ITHITES TEX FIEFE ZRZE(thread). 1B Node.js
FHERESMHMEIIR (single-threaded event loop) , A EER—ATE# LR AZERZ LRSS
ERIEEE , BUEMEBEZH Node.js processes,

EBALEE (cluster) , ©E= Node.js AEEFEMR (built-in cluster module) T E1E.
EEREAN cPu REFAE , HE2ER Node.js ERAERNE R,

ATHREEHEHRNTIERE, RPSEBE—RBREFREE pool of worker processes LAEFE
oMQ HFER, ERZEMZEHN responder WENRm. ©A5EA ROUTER , DEALER F] REP
socket #FERDHEAHERE worker,

AMEZ , RMEREE8I —EEEMRANER , e TERBENZER I E(multiprocess
work) R EL A B F B H 9%,

const router = zmqg.socket('router');
const dealer = zmqg.socket('dealer');

router.on('message', (...frames) => dealer.send(frames));

dealer.on('message', (...frames) => router.send(frames));




Routing and Dealing Messages

const cluster = require('cluster');

if (cluster.isMaster) {

// Fork some worker processes.
for (let i =0; i < 10; i++) {
cluster.fork();
}
} else {
// This is a worker process; do some work.

}

R GREEH child process EHH spawn() EREUREE —E#FE (process), EIFEFEEESR
Node. jS EF#ITIE Node. jS HE, BERATELR—E Node.js BFHEIAK , forking 2—1@
FIFHEE , BA fork() = spawn() H—ESKRAE , SRE T HEREBEESE ﬁ(IPC

interprocess communication channel),

BIXAA cluster BEE fork() FER. TRIEZ—BEITHEEREIEBMAMEREH T/EHERE (worker
process). forked processes HIEREHEA workers, MAIRTLLBEBSEE events EE master
process HI&,

cluster.on('online', worker =>
console.log( Worker ${worker.process.pid} is online. ));

cluster.on('exit', (worker, code, signal) =>

console.log( Worker ${worker.process.pid} exited with code ${code} ));




Routing and Dealing Messages

client ROUTER worker
master REP
process worker
DEALER
REP
worker

cluster

FFIH Node.js EREFASEIZE ROUTER M DEALER sockets I EXE) workers IL{ERRF.
B8 worker #AGEIZE—{EiE#EE] DEALER BY REP socketo

Master process ERABEBHIHRBENID (EZEE workers ) , AL EETHEIT binding
o worker processes H service B client EEEINFREF[HAEN IR, FHLE , AS
HREIA socket FEIRE , MARHHEDEEER socketo



Routing and Dealing Messages

// microservices/zmg-filer-rep-cluster.js
const cluster = require('cluster');

const fs = require('fs');

const zmq = require('zeromq');

const numWorkers = require('os').cpus().length;
Master process creates ROUTER and
if (cluster.isMaster) { DEALER sockets and binds endpoints
const router = zmqg.socket('router').bind('tcp://*:60401");

const dealer = zmqg.socket('dealer').bind('tcp://127.0.0.1:60402");
//const dealer = zmq.socket('dealer').bind('icp://filer-dealer.ipc');

Windows &% IPC,A TCP BUY
router.on( 'message', (...frames) => dealer.send(Frames));‘\\ﬁ ‘

dealer.on('message’', (...frames) => router.send(frames));
cluster.on('online', worker => console.log( Worker ${worker.process.pid} is online.’));

for (let i = 0; i < numWorkers; i++) {
cluster.fork();

}
} else {




Routing and Dealing Messages

const responder = zmq.socket('rep').connect('tcp://127.0.0.1:60402");
//const responder = zmqg.socket('rep').connect('ipc://filer-dealer.ipc');

pZ il =1

responder.on( 'message', data => {
const request = JSON.parse(data);
console.log( ${process.pid} received request for: ${request.path}’);

Worker processes create a REP socket
and connect to the DEALER

fs.readFile(request.path, (err, content) => {
console.log( ${process.pid} sending response’);

responder.send(JSON.stringify({
content: content.toString(), \\\* Read the file and reply with content

timestamp: Date.now(),
pid: process.pid
1))
})s
})s

$ node zmqg-filer-rep-cluster
Worker 5068 is online.
Worker 7212 is online.
Worker 1172 is online.
Worker 7780 is online.

$ node zmg-filer-req-loop ../filesystem/target.txt




Pushing and Pulling Messages

// microservices/zng-watcher-push.js /A pus/suB , S FSKEIFA Publisher
const watch = require('node-watch'); B HHHERI%, £ PUSH/PULLY |, BIRE—1E
const zmq = require('zeromq'); Puller W% Pusher E&i£ E’Jﬁﬁ?‘k/ﬁéo

const filename = process.argv[2]; .
node-watch HUff fs.watch

const pusher = zmg.socket('push');

pusher.bind('tcp://127.0.0.1:60401"', err => {
if (err) { throw err };
console.log('Listening for zmq pullers...');

})s

// Send message //4 Watch file changed and send

watch(filename, () => {
console.log('Sending file changed message ...')
pusher.send(JSON.stringify({
type: 'changed',
file: filename,
timestamp: Date.now()

1)
1)

$ node zmg-watcher-push ../filesystem/target.txt
Listening for zmq pullers..




Pushing and Pulling Messages

// microservices/zmg-watcher-pull.js
const zmq = require('zeromq');
const puller = zmqg.socket('pull');

puller.connect('tcp://127.0.0.1:60401");
console.log('Puller connected to port 60401"')

puller.on('message', data => {
const message = JSON.parse(data.toString());
const date = new Date(message.timestamp);
console.log( File "${message.file}" changed at ${date} );

})s

puller.connect('tcp://127.0.0.1:60401");

% node zmg-watcher-pull sl "5 puller SUEHS
Puller connected to port 60401

File "../filesystem/target.txt" changed at Mon Jul 30 2018 09:09:15 GMT+0800 (& JLiEAERER)




Pushing and Pulling Messages

// microservices/zmg-watcher-pull-cluster.js

const cluster = require('cluster'); £ Node.js Cluster,ofld
const zmq = require('zeromq'); 1T RAE

const numWorkers = require('os').cpus().length;
let readyCount =

if (cluster.isMaster) {
const pusher = zmqg.socket('push').bind('tcp://127.0.0.1:60401");
const puller = zmqg.socket('pull').bind('tcp://127.0.0.1:60402");

cluster.on('online', worker => {
console.log( Worker ${worker.process.pid} is online.’);

})s

for (let i = @; i < numWorkers; i++) {
cluster.fork();

\E,E% A w2 S EE
puller.on('message', data => { ”{ BEH worker ZEEAIESR
const message = JSON.parse(data);




Pushing and Pulling Messages

1f (message && message.ready) { F worker #E[EIIIRZE ready &2 : readyCount
if (readyCount++ === 3 ){ M0 1 B3R~ worker EREHEFRIDIESTIIETY -
for (let i = 0; i < 100; i++) { readyCount =1 3 FFRLZEH 100 & jobs -
pusher.send(JSON.stringify({
details: "Details about job ${i}’,
job: i
1)

}

} else if (message && message.result) {
console.log(message);

}
})s
} else { //4 B45 Master BJ Pusher & Puller
} else {
const workerPuller = zmg.socket('pull').connect('tcp://127.0.0.1:60401");

const workerPusher = zmg.socket('push').connect('tcp://127.0.0.1:60402");

workerPusher. send(JSON. stringify({ ~{ ME B DA T DS T E -
ready: true

1)




Pushing and Pulling Messages

workerPuller.on( 'message', data => {

const message = JSON.parse(data.toString());

// Do something ..
const result = "Results RIEHER."; % Master ZERRAJFNZ(Job) - WZE[E]
EIBENAER - 812 Worker B pid -
workerPusher.send(JSON.stringify({
result: result,
timestamp: Date.now(),
job: message.job,
pid: process.pid
1)
1)

$ node zmg-watcher-pull-cluster
Worker 3952 is online.
Worker 5928 is online.
Worker 6236 is online.
worker 7072 1s online. Worker 3| Master HIBIBER - MBEZRIEN
{ result: 'Results REFER."', e [ ¢
timestamp: 1532921749230,
job: @,
pid: 3952 }




Base HT TP Server

// base-http-server.js

http.createServer() #=—{E[CI X

g BRERSZEWRIS—@ HTTP FK

(Request) FF#MIFENY - SEEKOIFE#E#ES

const server = http.createServer((req, res) => { M{ESIE] - Request #Jf4FEL Response
res.writeHead(200, {'Content-Type': 'text/plain'});| BE/kaE

const http = require('http');

res.end('Hello Tainan!\n');

})s

server.listen(60700, () => console.log("Ready."));

$ node base-http-server

Ready.
$ curl http://localhost:60700
Hello Tainan!
1. Client requests 2. HTTP Server
something hands request
to your function
CLIENT NODES REQUEST
browser, HTTP HANDLER
mobile app, SERVER FUNCTION
etc ) ) Written
4. HTTP server 3. Your function by you
sends response hands response to

HTTP server



Base HT TP Server

// server/base-http-server.js
const http = require('http');

const server = http.createServer((req, res) => { Request YJ#E Response # 2B
console.log(req.url); § B R E M 1

console.log(req.method);
res.writeHead (200, {'Content-Type': 'text/plain'});

res.end('Hello Tainan!\n');

})s

server.listen(60700, () => console.log("Ready."));

$ node base-http-server
Ready.

/hello

GET

/hello

POST

$ curl http://localhost:60700/hello
Hello Tainan!

$ curl -X POST http://localhost:60700/hello
Hello Tainan!




Base HT TP Server

// server/base-http-server.js
const http = require('http');

const server = http.createServer((req, res) => {
res.writeHead (200, {'Content-Type': 'text/plain'});

1f (req.url === "/") { EIEARERAL - EERRNEEE -
if (req.method === 'GET') { FTI B MEERER Framework -
return res.end('Welcome!\n');

}
} else if (req.url.startsWith('/hello")) {

return res.end('Hello user!\n');

res.end('Welcome!\n');

1)

server.listen(60700, () => console.log("Ready."));

$ curl http://localhost:60700
Welcome!

$ curl http://localhost:60700/hello
Hello user!




EXxpress

1. Client requests 2. HTTP Server 3. Express adds features
something hands request to the request and
to Express response
CLIENT | NODES | EXPRESS
browser., HTTP APP MIDDLEWARE
mobile app, SERVER STACK
etc <
4. HTTP server T

sends response

4. Your functions respond
to the request

$ npm install express --save

% npm install -g express-generator@4 \\\\\4 express-generator OJZERMREEMIEIL express
H &%

$ express --version project
$ express app-server EYE express BE

$ cd app-server

$ npm install ___4 L% express HEAIEHE Middleware
$ npm start




EXxpress

// app-server/server.js
const express = require('express');

Calls the express function to start a new Express
application. app is just a function, a request
handler function.

const app = express();

app.get('/', (req, res) => {
res.status(200).json({message: 'Hello Tainan!'});

})s

Request Request handler function Response

app.get('/hello/:name', (req, res) => {
res.status(200).json({"'hello': req.params.name});

1)

app.listen(60701, () => console.log('Ready."));
$ curl http://localhost:60701
{"message":"Hello Tainan!"}

$ curl http://localhost:60701/hello/Scott%20Tiger
{"hello":"Scott Tiger"}




EXxpress

m Middleware

function requestHandler(request, response) {
console.log("In comes a request to: " + request.url);

response.end("Hello Tainan!");

} Request handler function

MERFE Middleware , IRABE—AHBAREFMBENER, 8@ Request RBEIB—EFEREE
BHE , WEIE Response , EXFRREIEERBTAAHMEKE , MEBRGFREBETHEEE
BEFER.

Array of
Request handler functions

A 4

Request Response

Middleware #1

Middleware #2

Middleware #3

£/ Middleware AIEFERBB—RIEHHYH , MARAREBB—EERE , MEBATEHHER
(Middleware stack)MV—RFIEKEH,



EXxpress

m Middleware

function myMiddleware(request, response, next) { ___{ U SRR / o B FE A L T {4 B

SeAE - A next() REITHBHED
B~ —1{E S E 4

EREEE Server B , EREEENTEHHE  ARETIKE. At , MREETMEERN
Logging , TR

const express = require('express');
const http = require('http');
const app = express(); &2 Middleware EAEI - fROJ{ECX Request I
Response ¥ - SER#& call next() E&EE F¥TT -
app.use((req, res, next) => {
console.log( In comes a ${reqg.method} to ${req.url}’);
next();

})s

app.use((req, res) => {
res.status(200).json({message: 'Hello Tainan!'});

})s

http.createServer(app).listen(60701, () => console.log('Ready."));



EXxpress

m Using static

const express = require('express');

const path = require('path');

const http = require('http');

const app = express();
app.use(express.static(path.join(__dirname, 'public')));
app.use((req, res) => {

res.status(200).json({message: "Looks like you didn't find a static file"});
})s

http.createServer(app).listen(60701, () => console.log('Ready."));

Express.static EBERIRMUBRENMY  BEXHFEEZRFAZERNBTEIESE, LEN
Server , i8R public B#&FPHEMNH., LULUEEREFARE , RES[ERIEZT,
MRAAXHRDAFEECROXYG , CHEET —EPE4. WMRBIETENH,
express.static #EXTCHEIEPE4SE(stop the middleware chain),

$ curl http://localhost:60701/employees.csv

empno, ename, job,mgr,hiredate, sal, comm,deptno
9990, ¥ &%, CLERK, ,2016-08-24,1000, ,20




EXxpress

express -gener‘ator‘
npm install -g express-generator

express --version
.16.0

express --help
Usage: express [options] [dir]
Options:
--version output the version number
add ejs engine support
add pug engine support
add handlebars engine support
add hogan.js engine support
-v, --view <engine> add view <engine> support (dust|ejs|hbs|hjs|jade|pug|twig|vash)
(defaults to jade)
--no-view use static html instead of view engine

-C, --CSS <engine> add stylesheet <engine> support (less|stylus|compass|sass) (defaults
to plain css)

add .gitignore
force on non-empty directory
output usage information




EXxpress

B express-generator
$ express exp-example --view ejs --git

create : exp-example\
create : exp-example\public\
create : exp-example\public\javascripts\
create : exp-example\public\images\
create : exp-example\public\stylesheets\
create : exp-example\public\stylesheets\style.css
create : exp-example\routes\
create : exp-example\routes\index.js
: exp-example\routes\users.js

change directory:
> cd exp-example

install dependencies:
> npm install

run the app:
> SET DEBUG=exp-example:* & npm startusage information




EXxpress

m nodemon

$ npm install -save nodemon

// package.json
"scripts": {

"start": "nodemon server.js",

"test": "echo \"Error: no test specified\" && exit 1"

}s

nodemon Z— Node.js TE , AIBAMBIB P XHRELRR , BEBEFRBTENERER |
LA BB R MY TT,



RESTful Web Services

Create, read, update, delete APIs

EEAREGYEEAERNEREFER : create, read, update, and delete, EHEA
CRUD, TU{A¥FER| API , A BETHREMBER HTTP methods , EBHEA HTTP verbs,

GET - Read
AREEBER. GETHETEXNEBIRNEARERIARE ,

BEM (idempotence)¥ GET BRBEE, BF (Idempotent) R—EF I , BEER
i — X EZ B Z IR B ETRRE.

POST - Create
ARRAIEFER, MAREBREFENER, PosT RIEBEN , MEEEMLRE—IX POST
RRER , BEEERME=ZREXR , KkILEH#,
PUT - Update
BHNEBAUREEENHENR. PUT BEEFH,
DELETE - Delete
MIBRER, DELETE 2EEMN,

BELE HTTP verbs ¥fFERMFL CRUD —EFE—EFim. HA PUT T[LA& POST — &K EIERE ,
{RATLAER PUT BEEAIZE, POST tBAILAEHFECEE., HTTP R EBEEBE , EE"‘@EREE’E@
o



RESTful Web Services

m HTTP status codes

HTTP AREEEHEREMN S EA

Ixx: fRE - 200 range

2xx: 1R#EF - 200: OK

3xx: FEBR - 201: Created

4xx: {RIGHE T « 202: Accepted

5xx: HEHE T « 204: No Content (Delete version of 201)
« 300 range

« 301: Moved Permanently
« 303: See Other (resource is created and redirect to a

new page.)
« 307: Temporary Redirect
« 400 range

« 401 and 403: Unauthorized and forbidden errors
« 404: Not Found

« 500 range
+ 500: Internal Server Error



RESTful Web Services

m simple-crud-restapi

const express = require('express');
const http = require('http'); $ curl http://localhost:60701
{REIMIZE T —8 GET R

const app = express();

$ curl -X POST http://localhost:60701
app.get("/", (req, res) => { —{& POST &k ? 7#8
res.status(200).send("fREIMIZ T —@ GET FHXK");
}); $ curl -X PUT http://localhost:60701
BTEHERZ PUT BR

app.post("/", (req, res) => { $ curl -X DELETE http://localhost:60701
res.status(201).send("—1& POST B . /N, —{B DELETE ?

})s
$ curl -i http://10.11.100.91:60701

"o HTTP/1.1 200 OK
app.put("/", (req, res) => { X-Pov/ver‘ed-By' Express

n b \ﬁ | 4 SEFLny .,
res.status(200).send("HKTFEEFFRZ PUT FBEXR"); Content-Type: text/html; charset=utf-8

})s Content-Length: 32
ETag: W/"20-c4qMXNeTDgVQIcNiIPcwbjusLIE"

res.status(200).send("® , /M0y, —f@ DELETE ?"); ComnEesion: [Heep-ailive
1s REIAID T —18 GET R

http.createServer(app).listen(60701, () => console.log('Ready."'));




node-oracledb

m oracledb.getConnection(): fEAEM (Callback)

const oracledb = require('oracledb');
const dbConfig = {
user: "demo",
password: "demo426",
connectString: "10.11.25.139:1522/1x26.pec.com.tw"

}s

oracledb.getConnection(dbConfig, (err, connection) => {
if (err) {
return console.log(err.message);

connection.execute('select user from dual', (err, result) => {
if (err) {
console.log(err.message);
return connection.close();
}
console.log(result);
connection.close();
1)
1)



node-oracledb

m oracledb.getConnection(): {ER&SE(Promise)

module.exports
user: "demo",
password: "demo426",
connectString: "10.11.25.139:1522/1x26.pec.com.tw"

}s

const oracledb = require('oracledb');
const dbConfig = require('./dbconfig');

oracledb.getConnection(dbConfig)
.then( connection => {
return connection.execute('select user from dual')
.then( result => {
console.log(result);
return connection.close();
}).catch(err => {
console.log(err.message);
return connection.close();
})s
}).catch(err => {
console.log(err.message);

})s



node-oracledb

m Call Oracle Stored Procedure

const oracledb = require("oracledb");
const dbConfig = require("./dbconfig");

const sql = "BEGIN demo_testproc(:empno, :ename, :deptno); END;";
const bindvars = {
empno: 9006,
ename: { type: oracledb.STRING, dir: oracledb.BIND_OUT, maxSize:
deptno: { type: oracledb.NUMBER, dir: oracledb.BIND_OUT }

}s

let connection; CREATE OR REPLACE PROCEDURE demo_testproc
oracledb.getConnection(dbConfig) (
.then(conn => { empno_in  IN NUMBER,
ename_out OUT VARCHAR2,
deptno_out OUT NUMBER)
AS
1) BEGIN
-then(result => { SELECT ename, deptno
console.log(result); INTO ename_out, deptno_out
connection.close(); FROM emp
b WHERE empno = empno_in;
.catch(err => { END;
console.log(err.message); /
connection.close();

})s

connection = conn;
return connection.execute(sql, bindvars);




node-oracledb

m oracledb.getConnection(): M async/await

const oracledb = require('oracledb');

const dbConfig = require('./dbconfig');
////4 oracledb.getConnection() #8A callback

(RE - EiRE Promise ¥ -
(async () => {

const connection = await oracledb.getConnection(dbConfig);
const result = await connection.execute('select user from dual');

console.log(result);

connection.close();

NO;

EMACScript 7 BAEX#E async/await , f£f await FEE—EBBE asnyc HEH , AIEES
DEIFNEE—& ; LERGILNERNE , T2 2EERIBEEREFRNATREE,

await FEEREHSHNR—M@ Promise Y , 8%%F Promise resolved T rejected BHEER
T#1T. PIARER Promise #ALLEA async/await KIEEEH,

Node.js version 8 BEIAXIE async/await , M B ®RZIAIHKEE Promise,



node-oracledb

m async/await Example

function getRandomNumber() {
return new Promise(function(resolve, reject) {
setTimeout (function() {
const randomValue = Math.random();
const error = randomValue > .5 ? true : false;
if (error) {
reject(new Error('fEFE , BEREHET ! '));
} else {
resolve(randomValue);
}
}, 1000);
1
}

Await FEFEIEFHEE, WR Promise REEHR
AR WMEEUAZAMR R Promise
WiEE  ASETEELMHEIEENE, ME
BB ARNMES await BE try ...
catch A,

async function logNumber() {
let number;
console.log('#MA await BI: ', number);
number = await getRandomNumber();
console.log('#MA await #&: ', number);

console.log('#A async BI');
logNumber();
console.log('#A async &');

undefined

0.22622288106213384

FA async HI
FA await BI:
#A async %

(node:8784) UnhandledPromiseRejectionWarning: Error:

undefined

X, BLEREET !

(node:8784) UnhandledPromiseRejectionWarning:
Unhandled promise rejection.




node-oracledb

m async/await Example

FA async I

FHA await HI: undefined
FA async %

FER , BERAET !

FH await #%: 42

async function logNumber() {
let number;
console.log('#MA await #I:

, humber);

try {
number = await getRandomNumber();

} catch(err) {
console.log(err.message);
number = 42;

console.log('#A await #: ', number);

Await BREHEBRMNSXMER await BE try ... catch H,



node-oracledb

m oracledb.getConnection(): async/await

const oracledb = require('oracledb');
const dbConfig = require('./dbconfig');

(async () => {
let connection = null;
let result = null;

try {
connection = await oracledb.getConnection(dbConfig);

result = await connection.execute('select user from dual');

console.log(result);
catch(err) {

console.log(err); if (connection) {

finally { try {

if (connection) { await connection.close();
} catch (err) {

connection.close();
o console.log(err)

}
}




node-oracledb

m oracledb.createPool

const oracledb = require('oracledb');
const dbConfig = require('./dbconfig');

(async () => {
let pool = null;
let connectin = null;
let result = null;

try {
pool = await oracledb.createPool(dbConfig);

console.log(pool.poolAlias);

catch (err) { default
console.log(err); erau
return;
Use default pool
try {

connection = await oracledb.getConnection();

result = await connection.execute('select user
from dual');

console.log(result);
} catch(err) {

console.log(err);
} finally {

try {

}

try {

await connection.close();
catch (err) {
console.log(err)

/{ Close pool

await oracledb.getPool().close();
} catch (err){
console.log(err);

}
HO;

module.exports = {
user: "demo",
password: “demo426",
connectString: "10.11.25.139:1522/1x26.pec.com.tw",
poolMin: 3,
poolMax: 3,
poolIncrement: @




RESTful Web Services

m RESTful Web Service &iffl: Create Express APP
$ express --view ejs --git example-rest

create : example-rest\
create : example-rest\public\
create : example-rest\public\javascripts\
create : example-rest\public\images\
create : example-rest\public\stylesheets\
create : example-rest\public\stylesheets\style.css
create : example-rest\routes\
: example-rest\routes\index.js

change directory:
> cd example-rest

install dependencies:
> npm install

run the app:
> SET DEBUG=example-rest:* & npm start




RESTful Web Services

m RESTful Web Service &iffl: Install & Startup

$ cd example-rest

$ npm install
npm notice created a lockfile as package-lock.json. You should commit this file.
added 55 packages in 9.219s

$ npm start
EXAMPLE-REST
> example-rest@0.0.0 start H:\NodeJS\Projects\example-rest bin

> node ./bin/www
node_modules

public

< C | @ localhost:3000

routes
views
.gitignore

app.Js
Express package-lock json

package.json

Welcome to Express




RESTful Web Services

m RESTful Web Service &iff|l: Add route (routes/employees.js)

var express = require('express');
var router = express.Router();

/* GET employees listing. */
router.get('/', function(req, res, next) {
res.status(200).json({message: "EITHRE"});

})s

module.exports = router;

&2 app.js , tHAFIEE route , AR EFE R,

indexRouter = require('./routes/index');
usersRouter = require('./routes/users');
employeesRouter = require('./routes/employees’);

.use('/", indexRouter); & C | ® localhost:300C
.use('/users', usersRouter);

.use('/vl/employees', employeesRouter); {"message":"BTHE"}




RESTful Web Services

m RESTful Web Service &iffl: &% nodemon

% npm install -g nodemon nodemon =—1{HZE% Node.js FRETHIEAR ,
TEFEERERNENE , —BRENER

$ nodemon --version F& , eEFRBRAINER

1.18.3

& package.js , P A npm EEZERBREERF

"scripts": {
"start": "nodemon ./bin/www"

}s

$ npm start

> example-rest@0.0.0 start H:\NodeJS\Projects\example-rest
> nodemon ./bin/www

[nodemon] 1.18.3

[nodemon] to restart at any time, enter "rs°
[nodemon] watching: *.*

[nodemon] starting “node ./bin/www’




RESTful Web Services

m RESTful Web Service #ifl: Request ¥IHB params

/* GET employee details */

router.get('/:empno', function(req, res, next) { Request MIHHIZAHE %M B
const empno = req.params.empno || undefined; ¥FHMWA url, params, ’

t = "Hell ‘; . .o \II:IE/\_

if (typeof empno !== 'string') { ;.UXIEEHRE’J url B query F

return res.status(400).json({message: "erros"});

}

res.status(200).json({message: message});

})s

< C | @ localhost

{"message":"Hello 12345"}

< C ©® localhost

{"message":{"username" : "scott", "password":"tiger"}}



RESTful Web Services

m RESTful Web Service &ifj|l: database.js (1/4)

$ npm install oracledb --save

const oracledb = require('oracledb');
const dbConfig = require('../config/config').oralx26;

async function initialize() {

try {
const pool = await oracledb.createPool(dbConfig);

h(err
} catch(err) { // config/config.js

console.log(err); module.exports = {
oralx26: {

user: "demo",
password: "demo426",
connectString: "10.11.25.139:1522/Ix26.pec.com.tw",
poolMin: 1,
poolMax: 2,

async function close() { poolIncrement: 1

try {

await oracledb.getPool().close();
} catch(err) {

console.log(err);

EXAMPLE-REST
> bin
4 config
Js dbconfigs
b node modules
» public
b routes
4 services
Js database,s
Js simpleTestjs
b views
.gitignore
Js appjs
{} package-lockjson
{} packagejson




RESTful Web Services

m RESTful Web Service &ifj|l: database.js (2/4)

function doExecute(statement, binds = [], opts = {}) {
return new Promise(async (resolve, reject) => {

let conn; e
/‘ EHRIR B T
opts.outFormat = oracledb.OBIECT; oracledb.ARRAY =Y oracledb.OBJECT

opts.autoCommit = true; MBEYRTITER connection pool , Bl
oracledb.getConnection() A
try { oracledb.getConnection(dbConfig) ,
conn = await oracledb.getConnection(); AH#E dbConfig By pool ERTEER.
const result = await conn.execute(statement, binds, opts);
resolve(result);
catch (err) {
reject({error: err});
finally {
if (conn) {
try {
await conn.close();
} catch (err) {
console.log(err);




RESTful Web Services

m RESTful Web Service &ifj|l: database.js (3/4)

function doExecuteMany(statement, binds = [], opts = {}) {
return new Promise(async (resolve, reject) => {
let conn;

opts.outFormat = oracledb.OBJECT;
opts.autoCommit = true;
opts.batchErrors = true;

try {
conn = await oracledb.getConnection();

const result = await conn.executeMany(statement, binds, opts);

resolve(result); ET—REMTZE . binds KBS
careh ferm) MooadlsLoaolblloall

reject(err);
finally {
if (conn) {
try {
await conn.close();
} catch (err) {
console.log(err);




RESTful Web Services

m RESTful Web Service &ifj|l: database.js (4/4)

exports.initialize = initialize;
exports.close = close;

exports.doExecute = doExecute;
exports.doExecuteMany = doExecuteMany;




RESTful Web Services

m RESTful Web Service #iffl: FEMNEMAEG simpleTest.js

const oradb = require('./database');

(async function() {
const statement = 'select * from emp where empno = :empno';

try {
await oradb.initialize();

const result = await oradb.doExecute(statement, [7654]);
console.log(result);
catch (err) {
console.log(err);
finally {
try {
await oradb.close();
} catch (err) {
console.log(err);

node simpleTest

outBinds: undefined, oracledb.ARRAY => rows: [['EHE']]

rowsAffected: undefined,

metaData: [ { name: 'ENAME' } ],
) )
rows: [ { ENAME: 'E¥HE' } ]}




RESTful Web Services

RESTful Web Service

module.exports = [

{"EMPNO":
{"EMPNO":
{"EMPNO"
{"EMPNO

{"EMPNO":
{"EMPNO":
{"EMPNO":
{"EMPNO":
{"EMPNO"
{"EMPNO"
{"EMPNO

{"EMPNO":
{"EMPNO":
{"EMPNO"
{"EMPNO"
{"EMPNO"
{"EMPNO"
{"EMPNO

{"EMPNO"

7839, "ENAME":
7698, "ENAME" :
17782, "ENAME"
17566, "ENAME

7788, "ENAME" :
7902, "ENAME" :

7369, "ENAME"

7499, "ENAME" :
17608, "ENAME" :
17654, "ENAME"
17844, "ENAME

7876, "ENAME" :

7900, "ENAME"

:7934, "ENAM
:9006, "ENAME"
17607, "ENAME"
:7609, "ENAME"
19011, "ENAM
:8907, "ENAME" :

#Hl: AHAZEEREFH demo_employees.js

"KING","JOB":"PRESIDENT","MGR" :null, "HIREDATE":"1981-11-16T16:00:00", "SAL" :5000, "COMM" :null, "DEPTNO":10},
"BLAKE","JOB" : "MANAGER1", "MGR" : 7839, "HIREDATE" : "1981-04-30T16:00:00", "SAL" :2850, "COMM" : 101, "DEPTNO" : 30},
","JOB": "MANAGER", "MGR" : 7839, "HIREDATE": "1981-06-08T16:00:00", "SAL":2400, "COMM" :null, "DEPTNO" :10},
MANAGER", "MGR" :7839, "HIREDATE":"1981-04-01T16:00:00", "SAL" :2975, "COMM" :null, "DEPTNO
"SCOTT","JOB": "ANALYST", "MGR" : 7566, "HIREDATE" : "1982-12-08T16:00:00", "SAL" :3002, "COMM" : null, "DEPTNO'
"FORD","JOB" : "ANALYST", "MGR" : 7566, "HIREDATE" : "1981-12-02T16:00:00", "SAL" :3000, "COMM" : null, "DEPTNO
001, "COMM" :null, "DEPTNO"
"ALLEN","JOB":"SALESMAN", "MGR" :7698, "HIREDATE" : "1981-02-19T16:00:00", "SAL" :1600, "COMM" :303, "DEPTNO":30},
B/PA","J0B": "ANALYST", "MGR" : 7788, "HIREDATE" : "2010-06-28T03:11:23","SAL":1000, "COMM" : null, "DEPTNO" : 10},
EHEE","JOB" : "SALESMAN", "MGR" : 7698, "HIREDATE" : "1981-09-27T16:00:00" , "SAL" :1250, "COMM" : 1400, "DEPTNO" : 30},
SALESMAN", "MGR":7698, "HIREDATE" :"1981-09-07T716:00:00", "SAL" :1500, "COMM" :0, "DEPTNO" : 30},
:"CLERK","MGR":7788, "HIREDATE" :"1983-01-11T16:00:00", "SAL":1100, "COMM" :null, "DEPTNO" : 20},
":"1981-12-02T16:00:00","SAL":950, "COMM" :null, "DEPTNO" :30},

"MRFEEL","I0B" : "ANALYST", "MGR" : 7788, "HIREDATE" : "2007-01-30T16:00:00", "SAL" : 45300, "COMM" : 203, "DEPTNO" : 20},
"Ny Or,"I0B" " ATRR", "MGR" : 7788, "HIREDATE" : "2008-03-24T01:33:15", "SAL":45000, "COMM" : 100, "DEPTNO" : 40},

BER—","I0B": "D HTAF", "MGR" : 7566, "HIREDATE": "2010-06-28T03:12:46", "SAL" : 10000, "COMM" : 10, "DEPTNO" : 20},
2018-08-28T02:43:08", "SAL":23018, "COMM" :null, "DEPTNO" : 40},

FEHR", "JOB" : "ANALYST", "MGR" : 7566, "HIREDATE" : "1982-12-08T16:00:00", "SAL" :9002, "COMM" :null, "DEPTNO" : 10}
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m RESTful Web Service &ifj|: BIHZEERER simpleExec.js (1/2)

const oradb = require('./database');
const employees = require('../data/demo_employees');

let row = [];
let binds = [];

employees.forEach(value => {
row = [];
Object.keys(value).forEach(key => row.push(value[key]));
binds.push(row);

s

(async function() {
const statement = °
MERGE INTO emp_temp e
USING (select :empno as empno, :ename as ename, :job as job,
:mgr as mgr, to_date(:hiredate, 'yyyy-mm-dd"T"hh24:mi:ss') as hiredate,
:sal as sal, :comm as comm, :deptno as deptno
from dual) p
ON (e.empno = p.empno)
WHEN MATCHED THEN
UPDATE SET e.ename = p.ename, e.job = p.job, e.mgr = p.mgr, e.hiredate = p.hiredate,
e.sal = p.sal, e.comm = p.comm, e.deptno = p.deptno
WHEN NOT MATCHED THEN
INSERT (e.empno, e.ename, e.job, e.mgr, e.hiredate, e.sal, e.comm, e.deptno)
VALUES (p.empno, p.ename, p.job, p.mgr, p.hiredate, p.sal, p.comm, p.deptno)
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m RESTful Web Service &ifj|: BIHZEERER simpleExec.js (2/2)

try {
await oradb.initialize();

try {
const result = await oradb.doExecuteMany(statement, binds, opts);

console.log(result);
} catch (err) {
console.log(err);
}
} catch (err) {
console.log(err);
} finally {
await oradb.close();
}
O

REENER

$ node simpleExec
{ rowsAffected: 19 } /4
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m RESTful Web Service #iffl: & g merge sql.js (1/2)BJE4% SQL Merge T

const metadata = {
table_name: 'pec_hrc_users_t"',
keys: ["id_no", "emp_no"],
columns: [
"id_no","emp_no", "emp_name", "quit_kind", "manager_empno", "manage_code",
"unit_code", "purchase_above", "workfile_leader", "expense_dept", "expense_name","pri_code"
]
}s

const statement = g(metadata);
console.log(statement);

// function

function g(metadata) {
const tablename = metadata.table_name;
const keys = metadata.keys;
const columns = metadata.columns;

if(!(columns instanceof Array))
return console.log('Error: Parameter error, Array expected.');

let onkeys = keys.reduce((prev, curr) => {
return “${prev}${prev == '' ? '':' and '}t.${curr} = p.${curr}’;
)5
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m RESTful Web Service &iffl: g merge sql.js (2/2)

let select = columns.reduce((prev, curr) => {
return ~${prev}${prev == 'select ' ? '':','}:${curr} as ${curr} ;
}, 'select ');
let update = columns.filter( item => {
return keys.indexOf(item) === -1;
}).reduce((prev, curr) => {
return “${prev}${prev == "' ? '':','} t.${curr} = p.${curr} ;
)
let insert = columns.reduce((prev, curr) => {
return “${prev}${prev == '" ? '':','} t.${curr}’;
)
let values = columns.reduce((prev, curr) => {
return “${prev}${prev == "' ? '':','} p.${curr}’;
s
let merge = °
MERGE INTO ${tablename}
USING (${select} from dual) p
ON (${onkeys})
WHEN MATCHED THEN
UPDATE SET ${update}
WHEN NOT MATCHED THEN
INSERT (${insert})
VALUES (${values})
5
return merge;

}
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m RESTful Web Service #ifl: & www (1/3)

async function dbInitialize() {
try {
console.log('Initializing database module'); 4 bin
await database.initialize(); WWW
catch (err) {

console.error(err); MBRITEAEA Oracle connection pool, BITJ

process.exit(1); TRESLEFREE, node_modules
public

4 EXAMPLE-REST

config

www B#I0E dbInitialize B2 dbClose BHE routes

async function dbClose(err) { services
let error = err; views
console.log('Close database connection pool'); .gﬁﬁgnore
try { Js app,js
await database.close(); {} package-lock json
catch (err) {
console.log("Encountered error", err);
error = error || err;
}
if (error) {
process.exit(1);
} else {
process.exit(0);
}
}

{} packagejson
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m RESTful Web Service #ifl: & www (2/3)

var app = require('../app');
var debug = require('debug')('example-rest:server');
var http = require('http');

/* Initialize Database connection pool */ UV_THREADPOOL_SIZE W7ETE{EF
=5 m 2oinmm s
const database = require('../services/database'); threadpool HJZ5 Ej]”@EE:%E”“REEiA\%EZE
const dbConfig = require('../config/config').oralx26; A7 threadpool EEH—REEMRAIE
g quiret-.. g g Pl v —EBRlE . BHANEEEN -
const defaultThreadPoolSize = 4;

process.env.UV_THREADPOOL_SIZE = dbConfig.poolMax + defaultThreadPoolSize;

dbInitialize(); www BIURFEIA dbInitialize() ENEAIE
database connection pool

44 20 PEC\76070049P1 21764 INACTIVE 27983 node.exe
45 63 PEC\76070049P1 21766 INACTIVE 23061 node.exe
47 203 PEC\76070049P1 21768 INACTIVE 4447 node.exe

EEFRSRHE API HIIREF |, Node.js ERERATWERY API , BEMREREIRLSRFEN
IR¥EEF | Bl Node.js A libuv B9 threadpool RgIE Node.js H’JQFH*F API, A libuv
B threadpool BEEM K/, LE"ﬁk%‘ﬂU%EEﬁAiEJEEI S API ZEERRREERERE , AEE
libuv B threadpool EITHEM APT MSENEIIMATRNEE, 5T B EEE , — AR 8E
RS RR2EIEAE UV _THREADPOOL SIZE iaiﬁ&%i&%kk#\ 4 W{E ( FEEX{E ) 2RE
libuv 8 threadpool KJA/N,
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m RESTful Web Service #ifl: & www (3/3)

process.on('SIGTERM', () => {
console.log('Received SIGTERM');

dbClose(); www BN EL%{E Signal EEEERR, E Node.js process
1) WEELEIHREE , B2 H signal Events , INEELEH
process.on('SIGINT", () => { BFEIEA database connection pools
console.log('Received SIGINT');

dbClose();

})s

process.on('uncaughtException', err => {
console.log('Uncaught exception');
console.log(err);
dbClose(err);

1)

process.on('unhandledRejection’', (reason, promise) => {

console.error("Unhandled Rejection at: ", promise, reason: ", reason);

dbClose(err);
1)

[nodemon] 1.18.3

[nodemon] to restart at any time, enter “rs°
[nodemon] watching: *.*

[nodemon] starting “node ./bin/www’
Initializing database module

Received SIGINT ““““—————4 =1 N CTRL-C 121t APP Server &
ERIERURTER (Y/N)? y
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m RESTful Web Service &iffl: 82k routes/employees.js (1/2)

var express = require('express');
const oradb = require('../services/database');
var router = express.Router();

/* GET employees listing. */

router.get('/', async function(req, res, next) {
let error;
let result = null;

const statement = “select * from emp’;

try {
result = await oradb.doExecute(statement);

} catch (err) {
error = error || err;

if (error) {

console.log(error);

return res.status(401).json({status: "error", message: "Data not found"});
} else {

return res.status(200).json(result);

}
})s
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m RESTful Web Service &iffl: 182k routes/employees.js (2/2)

/* GET employee details */
router.get('/:empno', async function(req, res, next) {
let error;
let binds = [];
let result = null;
const statement = “select * from emp where empno = :empno’;
const empno = req.params.empno || undefined;

if (typeof empno !== 'string"') {
return res.status(404).json({message: "Data not found"});

}

binds.push(empno);

try {
result = await oradb.doExecute(statement, binds);

} catch (err) {
error = error || err;
}
if (error) {
console.log(error);
return res.status(404).json({message: "Data not found"});
} else {
if (result && result.rows.length > @) {
return res.status(200).json(result);
} else {
return res.status(404).json({message: "Data not found"});
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m RESTful Web Service Example: Modify Employees.js (POST)

/* POST Employees */
router.post('/', async function(req, res, next) {
const data = req.body;
const statement = °
MERGE INTO emp e
USING (select :empno as empno,
:ename as ename,
:job as job,
:mgr as mgr,
to _date(:hiredate, 'yyyy-mm-dd"T"hh24:mi:ss') as hiredate,
:sal as sal,
:comm as comm,
:deptno as deptno
from dual) p
ON (e.empno = p.empno)
WHEN MATCHED THEN
UPDATE SET e.ename = p.ename,
e.job = p.job,
e.mgr = p.mgr,
e.hiredate = p.hiredate,




RESTful Web Services

m RESTful Web Service Example: Modify Employees.js (POST)

e.sal = p.sal,
e.comm = p.comm,
e.deptno = p.deptno
WHEN NOT MATCHED THEN
INSERT (e.empno, e.ename, e.job, e.mgr, e.hiredate, e.sal, e.comm, e.deptno)
VALUES (p.empno, p.ename, p.job, p.mgr, p.hiredate, p.sal, p.comm, p.deptno)

if (typeof data !== 'object') {
return res.status(400).json({message: "Unknown data"});

}

if (data instanceof Array && data.length > @) {
let error;
let result;
let row = [];
let binds = [];




RESTful Web Services

RESTful Web Service Example: Modify Employees.js (POST)

data.forEach(value => {
row = [];
Object.keys(value).forEach(key => row.push(value[key]));
binds.push(row);

1)

try {

result = await oradb.doExecuteMany(statement, binds);
} catch (err) {

error = error || err;

if (error) {
console.log(error);
return res.status(400).json({message: "Unknown data"})
else {
console.log( Employees upserted: ${IJSON.stringify(result)} );
return res.status(201).json({status: "ok", message: “rowsAffected: ${result.rowsAffected} });

}

else {
return res.status(400).json({message: "Unknown data"});
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m RESTful Web Service Example: Modify Employees.js (POST)

$ curl -H 'Content-Type: application/json"' \
-X POST http://10.11.100.30:3000/v1/employees \
"empno": 9011,

-d @./demo_emp.json "ename": "I FE",
"job": "YESHER",
"mgr": 7788,

{"status":"ok","message":"Rows upserted: 1"}

"hiredate": "2018-08-28T10:43:08",
"sal": 23000,
"comm": null,
"deptno": 40




RESTful Web Services

m RESTful Web Service Example: Modify Employees.js (POST)

const employee =
{"empno": 9011, "ename": "M ", "job": "HHHAEE", "mgr": 7788,
"hiredate": "2018-08-28T10:43:08", "sal": 23000, "comm": null,
"deptno": 40
}
15

(async () => {
const rawResponse = await fetch('http://10.11.100.30:3000/v1/employees’, {
method: 'POST',
headers: {
"Accept': 'application/json',
"Content-Type': 'application/json'
}s
body: JSON.stringify(employee)
})s
const result = await rawResponse.json();
console.log(result);

NO;
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m RESTful Web Service Example: Modify Employees.js (POST)

Elements Console Sources Metwork Performance Mem

Default levels

"job™: “HEHEM", “"mgr": 7788,
sal”: 23000, "comm”: null,

method:
headers:

1
é;dy: JSON. stringify(employee)
1)s
result = rawResponse.json();
console.log(result);
NQO;

Promise {<pending>}

I
1

— T g -
sTartus:
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m RESTful Web Service Example: CORS

method:
headers:

1
I
body: JSON.stringify(employee)

= await rawResponse.json();
console.log(result);
NO;

Promise {<pending>}
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m RESTful Web Service Example: CORS

$ npm install cors --save

/* app.js */

var logger = require('morgan');
cors = require('cors');

.use(cookieParser());
.use(express.static(path.join(__dirname, 'public')));
.use(cors());

> (async () => {
const rawResponse = await fetch('http://10.11.100.91:3000/v1/employees’, { @™ Response Headers
method: °POST", o
headers: { Access-Control-Allow-Origin: *
"Accept’: 'application/json’, i .
"Content-Type': ‘application/json’ Connection: keep-alive
Fr
body: 1SOM.stringify(employee) Content-Length: 2680
1) . . .
const result = await rawResponse.json(); Content-Type: application/json; charset=utf-8

console.log(result); Date: Wed, 29 Aug 2018 05:08:35 GMT

NOs W : - : =

T S — ETag: W/"a78-iDQvKA@/bj2/D26cbYjsHdOtaP8
» {status: » message: X-Powered-Ey: Express
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m RESTful Web Service Example: Authorization JSON Web Token

$ npm install jsonwebtoken --save

const jwt = require('jsonwebtoken');
const jwtSecretKey = require('../config/config').jwtSecretKey;

let token = jwt.sign({id: 'someRoleId'}, jwtSecretKey);
console.log( Token: ${token} );

jwt.verify(token, jwtSecretKey, (err, payload) => console.log(payload));

$ node generateToken
Token:

eyJhbGci0iJIUzIINiIsInR5cCI6IkpXVCI9.eyIpZCI6InNNVbWVSb2x1SWQiLCIpYXQi0JEINTIONTU3MTAY.zk3cFaHl
ZYybHpf2brlYJgamzzdlpbuEXFjXuEboos8

{ id: 'someRoleId', iat: 1552455717 } /] config/config.Js
module.exports = {

oralx26: {

}s
jwtSecretKey: "gIgql2aCxjiyYfHQlZfDmCv6ezp3waoGAeqsi6ejZtQY"

1
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m RESTful Web Service Example: libs/auth.js

const jwt = require('jsonwebtoken');
const jwtSecretKey = require('../config/config').jwtSecretKey;

function auth(role) {
return function (req, res, next) {
let token;
let payload;
let id = role || undefined;

if (typeof _id !== 'string'){

return res.status(401).send({ message: 'Unknown parameters.' });

if (!req.headers.authorization) {
return res.status(401).send({ message: 'You are not authorized' });




RESTful Web Services

m RESTful Web Service Example: libs/auth.js

token = reqg.headers.authorization.split(' ")[1];

try {
payload = jwt.verify(token, jwtSecretKey);
if (payload.id === _id) {
next();
} else {
return res.status(401).json({ message: 'Authentication failed' });

}
} catch (e) {

if (e.name === 'TokenExpiredError') {
return res.status(401).json({ message: 'Token Expired' });
} else {
return res.status(401).json({ message: 'Authentication failed' });

module.exports = auth;
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m RESTful Web Service Example: modify routes/employees.js

const express = require('express');

const oradb = require('../services/database');
const auth = require('../libs/auth');

const router = express.Router();

/* GET employees listing. */
router.get('/', auth('someRoleId'), async function(req, res,
let error;
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m RESTful Web Service Example: Authorization JSON Web Token

curl -H 'Content-Type: application/json' \
-H 'Authorization: Bearer

eyJhbGci0iJIUzIINiIsInR5cCI6IkpXVCI9.eyIpZCI6INNVbWVSb2x1SWQiLCIpYXQiO0OJEINTIONTYYOTNS.V4ACcPIHvN
FssCtPCbJirwZg8j90BL_L-FIpJUoGKedk4"' \

-X POST http://10.11.100.30:3000/v1/employees \
-d @./demo_emp.json

(async () => {
const rawResponse = await fetch('http://localhost:3000/v1/employees’', {
method: 'GET',
headers: {
'Content-Type': 'application/json',
"Authorization': 'Bearer

eyJhbGci0iJIUzIINiIsInR5cCI6IkpXVCI9.eyIpZCI6InNNVbWVSb2x1SWQiLCIpYXQiO0OJEINTIONTYYOTNS.V4AcPIHvN
FssCtPCbJirwZg8j90BL_L-FIpJlUoGKedk4'

}
1)

const result = await rawResponse.json();
console.log(result);

NO;
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n FRSEHREER

ERZWERXFZFTERE , M Node.js EREERLEEEERKEERS API WEAR, A
REERREN, REIFATEAREZTLETEANEER , AHEEEHRENIGD, HERNE
BREEREE—ELER. BRITEE , ST EREETHK , BEERBERI
WERE AR , TR EHBRRENHUBBENELR. XERNERZ —HER
# TEIFEER, BENRE  URAENEMRGT , EBEAHEESEN KEEEMIEEE
R K EXEHENBEREENSSHURERMHE.

HEEEERME (CPS)MIFE/EIERL API BIME—5 I , ECMAScript 6 EYAEEE (promises)
. E4%25(generators)EBl ECMAScript 7 BY async await #REAXBEEMHNERS

=

kRSN RGTE R

# JavaScript EHERAZFIRAISEABXRE. Ml ERER N THERE

MR ER  BRAREFTTERAVEEABNEECVLE. EXTENS KIss REA, #
FEABHRGREE  YEATERSHEMESITHNGER, Rm , EtEH T&REM
. TEEFEATETEELERS T, ERS5|RARETNERDY , FRABEERR

B, URERNEXNGERS, £23KYE  EEXFMEYTRENIDELHNER , T2
2RISR ENRGHBE K MEABRAMNCERE, RAREIEXUEZRFE
BAMEE 6 NE , EFNEAREAELMNECAREBEAMEE  EMEZNSKEINE
RITRREKIITE, THRELRTEXEREREE , RFFRERNER,
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s FRISEHRERN

BAeEY —EFENSG TS

function waitFor(ms, callback) {
setTimeout (() => {
if (Math.random() < 0.2) {

return callback(new Error("wait for ${ms} ERROR! ));

}
callback(null, “wait for ${ms} result’);

}, ms);

8 , iBEM callback EAMIRZE Node.js MVEIE , $85R%1T. EFIAEH waitFor() B
RELEFZIHERIHEK,
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s FRISEHRERN

const taskl = function(callback) {
waitFor (800, callback);

}

const task2 = function(callback) {
waitFor(1000, callback);

}
const task3 = function(callback) {

waitFor(300, callback);

BEELET ZEFRINER.



Node.|s

n FRSEHREER
BF#81T
BMELERGRRFEESHZFRERN , Ao MBEFATEREE.

BFAT—AEBSR—XRHAT—E , 2BBES—E. BTHIEFSAERE -, BAE
HEBNGERATERSE T —BEBNHT,

Con e s o )

BECHEZERENEE API &, BEFATISEERERDE , BEEMHERSL cPs K, BE
RERSOFiFRNEEZR,
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FERFEFRER

P ERA —AREIFE Javascript FERITHY cps B |, BIEFER,

taski((err, data) => {
if (err) {
console.log(err.message);
} else {
console.log(data);
task2((err, data) => {
if (err) {
console.log(err.message);
} else {
console.log(data);

task3((err, data) => {

if (err) {

console.log(err);
} else {

console.log(data);
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s FESEFRERN
[5] FF 3 35k

BERENERNE  HAREANEREEZEEER  ERENEXNRERFE —ERNMEE
R, EEHEBETZHE. MEFEANEES cps, @S INMINKELA , MRFATHEE
REAKTREEFRESHERR,

RENFCEBETER 6 FSEEBECSHUREREE , tMEFMBNEEi1R,
T Node.js & JavaScript ARHRBENRERZ— HREMRBERNR , BLKS
MEMRBZERXNERERERE

S—EEERZRNRZFAEEEEANEREABER, RARELEAEAEUNETEM
EHNEBRERBHRNE  HPSE RN IR EEFAERNERSHE  EFEER
BETRSEERENREA AL,

EMUERS  AEAMASAERTRRECRREESTESVH —EAE. Kitzi  ©
EEELHIARNNCRERE  BA—EEFANMESMSENMARRE , EREEL
W E W EE,
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n FRIZEFHREBER

FHIEHEFRABEFATRE , RATURINEERNERAR SR MU TERN:

function taskl(callback) {
asyncOperation(() => {
task2(callback);
1)
}

function task2(callback) {
asyncOperation(() => {
task3(callback);
})s
}

function task3(callback) {
asyncOperation(() => {
callback();
1)
}

task1(() => {
// taskl, task2, task3

1)

ot
pe2n
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FERFEFRER

ERIEEES , R AT LME BT EN I,

const taskl = function(callback) {
waitFor (800, (err, data) => {
if (err) {
return console.log(err.message);
}
console.log(data);

task2(callback);
1)

const task2 = function(callback) {

waitFor (1000, (err, data) => {
if (err) {
return console.log(err.message);
}
console.log(data);

task3(callback);
1)
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s FRISEHRERN

const task3 = function(callback) {
waitFor (300, (err, data) => {
if (err) {
return console.log(err.message);
}
console.log(data);

callback();
1)

/] FRIREAT
task1(() => {

console.log('end');

1)

LREARAE - RFRSRETRE , SEEBFUT —REBN LK. EEEXNERE
RIERENES  RTEERFRIEABIRE—EFTEMS.
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n FRSEHREER

ERAAMERREERURESDEREANT , LRBEXNTLUERENR , EUAEZFIEE
BRFWEF, B8 - EESENSEREBHITHERSRER? EERRATTRBIMLER
IE&F , MAABENEE.

BRSERABFIEESEEE  EARNEARMAEZERRI AR —EAXNZIERFEN
B, EEEXNTHRFENT:

function iterate(index) {
if(index === tasks.length) {
return finish();

}

const task = tasks[index];
task(() => {
iterate(index + 1);
1)
}

function finish() {
//iteration completed

}

iterate(0);
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FERFEFRER

ERBEE , RIMEXEIERIE T

const series = [1000, 800, 600, 400, 200, 900, 700, 500, 300, 100];

function start(tasks, callback) {
function iterate(index) {
if (index === tasks.length) {
return callback();
}
waitFor(tasks[index], (err, data) => {
if (err) {
console.log(err.message);
return callback(err);
}
console.log(data);
iterate(index + 1);
3
}
iterate(9);

start(series, () => console.log('Done'));
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n FRIZEFHREBER

B—HUAER | task() REASEF , IEREEENEERELERNEE, EEER
T R Tﬁﬁﬁﬂﬁfﬁﬁﬁﬂﬁﬂﬂ%ﬂﬁ szE_Iﬁ‘éf_“%JEJ i A L 3 A Y PR 1

EEMBIHNRENNEEERK , BACERSBERTHER, Hlm , HFITSBRES (map)
EHEHEERFERBERENT —ELE , BUEFE -ERWEE L, BMtBINE
BEREREARREERERE  EEETUEAAEEHENTE,

Bt UEECaERFNTHRANRAE  EMERLERBRRSR:

iterateSeries(collection, iteratorCallback, finalCallback);
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n FRSEHREER
FATHAT

EREBRT , —HIFRAFEBNATIEFETEE , REEMEEHE K LS5 E A
MmiF. MEMBRALBESERAFTHTREREE , WTEAR:

F3% 1
F3% 3

ER Node.js MIFMEME  MERA—BHTHE  RATUERYT, BWE, "¥.
—EEE?%’FEEJ , BRELAFRECRERHNT , MSHBEMNISFEE API , EEHE
) 3BT

MEMFA , E-EEEEERFTNFERSRERSKEFRERSEHER , BiLESHEE
AT HMTE., EERELBEVINFERRE "¥ST(concurrency) s , TBEHRE{LE
2, BMERB2A " FEiT(parallel)s .
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n FRSEHREER

£ Node.js # , BMIRBEFITHITERIRE , RACHNAITRHIEMEE API RS
BEREN., £ Node.js & , @ (FAE)REEENIT , RIFUFRASREBCMREH
17, &L, setTimeout() T setImmediate() iENE,

WRIFHATHITRE | REOITUMEE — @& , eRAHETEARANRNESFER. O
EIHE 2 B AR TRV 8 F RS -

const tasks = [...];

let completed = ©;
tasks.forEach(task => {
task(() => {
if(++completed === tasks.length) {
finish();
}
1)
1

function finish() {
//all the tasks completed

}
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FERFEFRER

ERIER , UTHIF

const series = [1000, 800, 600, 400, 200, 900, 700, 500, 300, 100];

function start(tasks, callback) {

let completed = 0, errored = false;

function done(err, data) {
if (err) {
errored = true;

return callback(err);

}

console.log(data);

if(++completed === tasks.length && !errored) {

return callback(null, 'Done');

tasks.forEach(task => {

waitFor(task, done);

1)
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s FRISEHRERN

start(series, (err, data) => {

if (err) {
return console.log(err.message);

}

console.log(data);

})s

EFEXRE-HMENR , AFE—ESH completed FTEOMNEKIIFILIAE. ERM
REFAHER , AAREERER.

EfMABEZE 1/0 BSEHITHE  RETHHIT HEEIBTREBARER. AWM, RMASEH
BHE Node.js EIFMY , FTHTZEHIFRSERHEREER K MABRERBLRER
o lBER Node.js REENEZz—  RATCEFTLRAERNEFLX K MFEERER
BEFERTRREANEMED,
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n FRSEHREER
BRI SEATET

BFEARZEFTER , BRNES  RESEZEHEE, IR -XETHTEERE

H, URL FEIHEREER K SERNERBEERER. HlW , BEBZER , SLBRA

SEARXMETHNERBRE, MEREEARENE , EtE TSN R%E

(Denial of Service ; Dos)WEMREM., RELEMBELUHRT , RIEFEBR G A BT

WEKEE, BMIUTUARARBENEEERCHMETER , BtEFEARIXTERESER

o NEIRARMEE 5 BETHTHNESE , MAITRFIA 2 BIER:
FEEZRERREHBMANEE ZSNTERE:

1. —FE, ETBEETRET , EFUREXSEEL.

2. EE  ESRE-EEBEAE  ERECKHERFGERT , AIUABERECES.




Node.js

s FESEFRERN
- PBRHIEIT

THERTHEN , REERRONLETT , PTATEEERBENES:

const tasks = [...];

let concurrent = 2, running = 0, completed = @, index = 9;
function next() {
while(running < concurrent && index < tasks.length) {
task = tasks[index++];
task(() => {
if (++completed === tasks.length) {
return finish();
}
running--;
next();
1
running++;
}
}

next();

function finish() {
// all tasks finished

}
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FERFEFRER

- BREIAAT

let concurrency = 2, running = @, completed = @, index = 9;
function next() {
while(running < concurrency && index < tasks.length) {
waitFor(tasks[index++], (err, data) => {
if (err) {
console.log(err.message);
} else {
console.log(data);
}
if (++completed === tasks.length) {
return finish();
}
running--;
next();
3

running++;

¥
next();

function finish() {

console.log('all tasks finished');
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s FRISEHRERN
BRI 1T

REFITHRE , RMBATURAS —B#E {75 (queues) , RERFIZIHEBRIALIT, R
TRRTHEREFELN:

BB EEEE—MERA TaskQueue WRHENR|  BRMWEE LEMFESTYIIHEE, B
FEEBIEZAH taskQueue.js HHFIEE K ABRRERTHWEBTHREA:

module.exports = class TaskQueue {

constructor(concurrency) {
this.concurrency = concurrency;
this.running = 0;
this.queue = [];

}

EEZEFRER—ESRE/LTRS , Rtz e ESNRILEECMEZENEHIZE,
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FERFEFRER

- BREIAAT

pushTask(task) {
this.queue.push(task);
this.next();

next() A
while(this.running < this.concurrency && this.queue.length) {

const task = this.queue.shift();

task(() => {

this.running--;

this.next();
1)

this.running++;
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FERFEFRER
- PBRHIEIT

R|FFERRT |, EEAFEZREREULRFLITHEN, ©ERXERRTIMEZHER
, BABHIETRE, ERBEERTARE , FEH running EHBFHR , RARBRFUY
next() BEBHEEMERK. TaskQueue HBIREHEEEMIIRE ZTHIE X EHF—EE
B, ERERRNSTEA M ERLFRIALITRS,

const TaskQueue = require('./tasksQueue');
const runQueue = new TaskQueue(2);

const tasks = [1000, 800, 600, 400, 200, 900, 700, 500, 300, 100];

function waitFor(ms, callback) {

setTimeout(() => {

if (Math.random() < 0.2) {

return callback(new Error( wait for ${ms} ERROR! ));

}
callback(null, “wait for ${ms} result’);

}, ms);
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FERFEFRER

- BREIAAT

let completed = @, hasErrors = false;
tasks.forEach(value => {

runQueue.pushTask(done => {

waitFor(value, (err, data) => {

if (err) {
hasErrors = true;
console.log(err.message);

} else {
console.log(data);

}

if (++completed === tasks.length) {
finish();

}

done();

1
})s
1

function finish() {

console.log('all tasks finished.');
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s FESEFRERN
BRI 1T

EERANEBFAERE K MAFRFTEUBEFTHTNEE R, BMASLTERHABRERGE
TaskQueue ¥ A ME—EFENEREREMBTEBEET Ko

RITATBGEEFEE CPSs BT , EFMEERE BRI UMRE BRI

function run(callback) {

let completed = 0, hsaErrors = false;

if (++completed === tasks.length && 'hasErrors ) {
callback();

}

}

run(() => console.log(‘all tasks finish’));
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Redis Geo #EH

FEEEREFHNETR  ERMEBNENREESSHRBZEID, Redis £ 3.2 MFAKIES
5| A\ Geo(HIEBE)MHEN API , AR EERNEHELHEBNENMBSSPIEE,

const redis = require('redis');

const client = redis.createClient({
host: '10.11.25.137",
password: 'iscat',
db: ©

1)




m Redis Geo ZEH!

restaurants = [
{name: 'home', longitude: 120.233599 , latitude: 22.995926},
{name: 'EMNIEFHMIHEZ', longitude: 120.231207 , latitude: 22.989103 },
{name: 'fREREZARIE', longitude: 120.229222 , latitude: 22.990931 },
{name: 'AMEEITIR', longitude: 120.233347 , latitude: 22.989967},
{name: 'FfFEYWHL ', longitude: 120.233036 , latitude: 22.990974},

{name: 'PIE X', longitude: 120.228230 , latitude: 22.992096},
{name: 'EREF FEE"', longitude: 120.230976, latitude: 22.993017},

{name: 'BHIH', longitude: 120.229882 , latitude: 22.996256 },
{name: '$RJIIBXBE"', longitude: 120.228020 , latitude: 23.002491 },
{name: 'EmMH&HE', longitude: 120.234468 , latitude: 22.995926}

15

restaurants.forEach(restauant => {
client.geoadd( 'restaurants:tainan', restauant.longitude, restauant.latitude,

restauant.name, redis.print);

})s
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Redis Geo #E#H!

client.geodist('restaurants:tainan', 'home', 'EiFEHHL', 'm',
(err, result) => {
console.log( home E FE#HBYH O BB ${result} /R");
})s

client.georadius('restaurants:tainan', 120.233599, 22.995926, '400',
(err, result) => {

console.log(" BRIEME{IE 120.233599, 22.995926(fHIF#) ¥&E 400 NRANE

EE => ${result}’);
1)

client.georadiusbymember('restaurants:tainan', 'FE&FBYWHL', '500', 'm',
(err, result) => {
console.log(C FHHBYHOERE 500 NRANERE => ${result}’);
})s
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m Redis Geo ZEH!

// show all
client.zrange('restaurants:tainan', 0, -1, (err, result) => {
result.forEach(restaurant => {

client.geopos('restaurants:tainan', restaurant, (err, result) => {

console.log( ${restaurant} ${result}’);

})s

// remove member

client.zrem('restaurants:tainan', 'home', redis.print);




