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How Long Ago Did Developers Last Change Jobs?
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employed
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jQuery 48.7%

React.js 31.3%
Angular/Angular.js 30.7%
ASP.NET 26.3%

Express 19.7%

Spring 16.2%

Vue.js 15.2%

Django 13.0%

Flask 12.1%

Laravel 10.5%

B & 5 2019 E£4KIFLELHMH (Stack Overflow, Developer Survey Results 2019)
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Node.js 49.9%

NET 37.4%
NETCore 23.7%
Pandas 12.7%
Unity3D 11.3%

React Native 10.5%

TensorFlow 10.3%

E#%& 6 2019 F423kFEfMm T EM% (Stack Overflow, Developer Survey Results 2019)
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HTML — HTML5
Rkt {ASRNET

Idea HP
Eclipse Sass/SCSS
NERE
MyEclipse CS88(C883) LESS
[ filiiiang 4(
XML

Node.js Stylus
MySQL
ES ALt
Cracle j_ JSON
HHRE~N _
MongoDB - TH&EA — JavaScript JQuery
T exrmume
Redis Ajax
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spnnzp.\::z } ﬂﬂ%izsa)
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Chrome
\- Bb { Firefox
Safari

\ﬁﬁ!ﬂﬂf —[ ”

Echarts
TCP
i —|
HTTP

Vue.js

Web Components
Webpack
Angular

Sandbox
React

INEFR

XS8s
Cors
Git

SVN
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PWAA it b & Web App, M BI— 378 A4 B & TNative AppHy—2bietE, HinH
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TypeScript &8 £ H & X #yJavaScript iV 5, @FEESS, ES6ARE M —LL 3% 4 K
. 2R RAEX, 4L ZEERENES, KT AHHEJavaScript &
FAFFAT £. TypeScript EFFRHERH X EEREAE, AEEERA R TERE
Angular. Vue3. 0% f|TypeScript 7 %, TypeScript fE4m#het = LML # JavaScript & H
NHAEBR, RERFAEE. BRAARBSHE, ARERIDET UUAE F T
FIRFRENEFHZENRE, TUERREBLHEE, RATEFE. LI,
TypeScript# i £ 7 L X #F JavaScript WA R, T 8w TR 5 % 3 RA
&, & TREFRAFEIDR,

WebAssembly & — fF Fr Wy F WA & X, B m ¥ L& #H 4L LFH
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ARARGL, BT DAMe R EHAEAT, HHAEAEX FlavaScript MBEHATTE A T R AW
® . A T WebAssembly, 7wl % & Lo LLEAE & F . wlypeScript RAFE
#% A JavaScript 4 BB AATHY, TWebAssembly 2 723 W 5 B8 A EHIHL, H EH
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1. B3R A

® kA9 (HIML. ASP.NET. PHP)
HTMLZ —#F £ Al A, % 5CSS. JavaScript—#2# F TR WA, BT A LR
S L FLEY R P R . W TR 8 T DA BUHTML SO fF, 4 208 4 Ak 7T MG I . HTML
HRT MWW EMEXEERRWEIL, EZ RN —HFILES.

ASP.NET E % 7. NET FrameworktE#R = Friz k, J-AWeb i FA2 7oy KAE, #H
2 7eSystem. Web. d11 %, £ & HSystem. Web 4 F % 8], F 32 HEASP. NET | AL 22
JRUBHITPEE N FRF S EEAESE T/, LLRAWeb Service W& 44,
ASP.NETF WLIZ4T A % % 7 .NET FrameworkeNIISAR%- % b, ZEE MU FE& iz
7, MFEMEF MonoT &

PHP4# Hypertext Preprocessor, & — M EMEATENHAES, LH
& T W 4% & 3 5 S HTML % % . PHPEYIE B S RKCIES . JavafPerl £ AT
HENEEHREE, FTHEFRFEI. PIPAFREFAXARKERENST @,
MATE Z, FTUEZHMRSEHE5HERS LE4T. PHPLIPHP LicensefE A ¥ ¥
WL, B AR T PHP & AR 6 R, B DAFR TR IR R A R 7] B0 GPL A 3 2%

® Tt (CSS. CSS FALE % Sass/SCSS. LESS. Bootstrap. JSON, XML)

CSS4 #¢ Cascading Style Sheets, & —# Fl & h &M A XA (4m HIML X A%
XML R AamdER (FAR. EBEAHES) Wit EES, aWwsce X gy,
CSS T ee b fE A, 4070 SHIMLECXML— A Hr B T4, HHIMLECXMLA 3 1% 18 . CSS
TURATRETEAA. RETE#R. EATHAENAM LS BE#ER. CSSHUE#HK
WA mEENAFAWAT TR L, T UEFMNE TR, 887 AT
BRARTIANF T,

XML 4 #Extensible Markup Language, & —f4#RiCiE = . #1041 HAL AT AL 2
e RS, @R WMART, WENZETULEEEEMEANXESE, MK
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Sass&#Syntactically Awesome Stylesheets, #—/M%& 47 B Hampton Catlin
Wit @ Natalie WeizenbaumFF AWM EEH# X KIEFT. BT LA KWMAZE,
Weizenbaum #1Chris Eppstein#f%f i it SassScript E 4 44 75 Sass I RE. Sass® 1F
HEEE. RABRELEMY “HFHEL” , FAFHRX o RE%, FEAEE
BREAN SR, TRIEEEYY “SCSS” , £ F ACSS— B HRIE L, BIE
AAFESHITEHRAN T, R SHEKNHERXNSTT. BEEFEAT, XHEE
%18 3T, sassA scssTHA XY B4 X 4T

Less&#fLeaner Style Sheets, & —M HAlexis Sellier%itHIznAEEH AL
BE, %SassHrEH, R LE0E T SCSS. LESSZFIRH, H%— KA HRubyE A&,
B EEMRA Y+, Ruby B #T# & # HJavaScript. % 3 T JavaScript, LESS #]
PAEEE P o FiEAT, W LR E3%354T . LESSHIX T 4 E 841 TCSS, H &% 5CSS
ARG EFER, F— B A ERCSS AR — B A & LESS A,

JSON2#fJavaScript Object Notation, £— MR ERFE®REST, ZEE U
Z Tk NPy O o e ah, Bk & B s 7 7 e R BB &
R% JSONA& JavaScriptih—/~F %, {EJSONZfT FEEH AR, FEHXAT %
ATFCIEE Rk — 283 17, JSONSIT 464 2 W9 o2 A TWEBRL Al B9 FF & . E BT JSONME A
f£ JavaScript. Java. Node. jsiz F M3 £

g

® XA, #A (JavaScript. jQuery. Ajax)

JavaScript (F] 5 HJS) BE— M e Hwm. MBEANRRIEZ.
JavaScript E—1ETHRA ., BHLETHWIES, BE-12HAWES, CXFH
AN EEE, ©4REE, UREHARE., cREEERRBEECAR, KU, BH
PLREM Rk X%, TXF 1/0, hiwW%., FEAEVE, EREHTUHEH
BENRREIHF, CEEH ECMA (RN # ERF &) #ITECMAScript £ H &
TN, ERER LB ALHMERER, GE R ZRHES (Chrome.
IE. Firefox. Safari. Opera) X #.

jQuery & — & ¥ 3| §i £ #yJavaScript B, & fLHTML 5 JavaScript Z & B £
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JQuery ZITVEE M, FEAMITIF A IEHE A jQueryWEERITERIF L REXR/E S,
WA R, RBEAEER DO TE. CEFERE. KEEH. LRI
& Njax 7.

AJAX BF “Asynchronous JavaScript and XML” , 82 —F% 4T £ TH AW
52 3 U K K o ATAXRL A T LUAR 1] AR 5 88 & 22 9 B SO B 4098, SRR
3% Kl JavaScript A B R B RS BENE L. ERFEFREEZ AHKEXET B,
e b AR - 2584 T

® il
HTTP4#HyperText Transfer Protocol, = —fJH T4 = . W 1EX Fo B K
ERAGHRNFZHIN. =7 EWHEEEREHER,

TCP4&#Transmission Control Protocol, & —FE MEHEH. W EH. £TF
TR B A, @ IETFEIRFC 793 5% X . 7 B 4F W W K (Internet
Protocol Suite) #, TCPEEMTIPEZ b, MAEZ THFIEE. A ZE HETCPE
RERTHIEEHE, AT TR FWEER, ABTCPELER 2B RE L KED
WX B ZBTICPIRERGELIPE, vk P45 a5 % % 5 om LRI TCP &,

® Il (D3, Echarts)

D34 #Data-Driven Documents, & —EHEIMNTE, FKZE THIERH
DOMAE A , D3H T I 4BI A B, @ FAD3F E 4 % #HIML. SVG. Canvas# AH B4
TR, ERbETARET ELHMR BN,

ECharts £ — A &\ % JavaScript % &, J& BR ¥ T % € % # Canvas X &
ZRender, # TBSDIFEMN, Z—HEF R AW AN HER. T LURHHIZTAE
PCRtEaiik & b, FA YRI%E RN HE.

Canvas- & HIMLEN —/NTo &, AWM AIES (Scripting Languages) A VE Jfr
B

SVGA2#: Scalable Vector Graphics, £ —f&ETXML, A T#HE_4AXEEALHY
B AR SVGEW3CH Z, B—MNTHIRE, AFRAFP A ERMBEHATIZRE, #
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WAL R G BB R PR BAT L AR B

2. amE A

® IfIFMHE (Intellij IDEA. Eclipse. MyEclipise)

IntelliJ IDEAZ — M B L L 4 € 8 Java®k i FF X F 5 (Integrated
Development Environment, ##F IDE) T E##, diJetBrains® A& (FIHA
Intelli]) FF%.

EclipseZ# £ W ¥-F &1IDE. A EEA KJavalt 5 T &, H @ LEFEH
£ HC++. Python, PHPEFHEMEF 8T X TH. Eclipseti A xR E—MMERF &,
BEKZHEEN I F, EFEclipsefl A REMR B, ATUFZHHIT LHF U
Eclipse A 1E % # 2 &L & o

MyEclipise& — % ® MlJava EE IDE, HGenuitec/d 3 JF & 447 . Myeclipse
W EEclipse P& £, BEHRGFFRRDERIF LA RS, NEHEET L,
A A web % T 2. HFAMLE, Spring TH.  StrutsfrJSFT A%,

® HIEE (xAAHKIEE: MySQL. Oracle Database; NOSQL: MongoDB % 7 # ¥

FE: Redis)

MySQLEZ BRI AT AR B EE ., BH e T ®. RARME. 7 EEHF,
MySQL # ) 32 3ty pr Bl 42 o /NEL B 36 o A A MySQLEY o A 3, v Z# A TE £ K
AL sh e i, Hean B2 H A, GooglefrFacebook % Wik, £ FCFCHERE, H1E
T % mFEERTINR, RIEFERDHITHENE, XHLIHBRERT, IHLLE,
TAFFICPU KR, XFLZAFP . TS EN -2 AREFEEF %R &
P& EAT, WEE ) — MNEFET B B,

Oracle Database, X %Oracle RDBMS, Bf&#fOracle. £ ¥ F XA 5 H — &K %
ABEEECER G, CREREETH L EAEEMH. Oracle X RAKEEEE
AENEZBEREEREERTEAN, AWE LUHEXHNEXGEMHE. REHT
a2 EENNERSE, flofERE, RIIXAESE, REMEEHH R
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ST RAR. T EOHENRERFAK. BEXRIZEFHNEAET,
MongoDB2 — P W X A HyF X R A KEEEFHE R %, ACH+FEZET A, U
R FIRRFF ALK A EIEFE . Windows. LinuxFI0SX 4 b #4E X AR
MongoDB 7] %% # 1% .
Redis 2 —MMEFANSICHR Gy IT IR, XFML. ETHHF. ThFAENRESF
EHEE. LFFL1ES, BFC. C++. C#. Python. PHP. Java. GO. Ruby%,

® HE FE (RabbithMQ, Apache ActiveMQ)

RabbitMQZ %2 HL 7 & & W & BA 7| L CAMQP) B9 T 1\ v8 & & & J5] £,
RabbitMQ MR % & MErlangE 5 R 5o, TREFHEHYEEMEATKERE T EE
REW. TATENREES O SREE D EANEF &,

Apache ActiveMQ &Apache it 2 & S Fr#t X N T R FG W & F B #F; & T
ActiveMQ& — 4 Javatt 7, B A FERMER G X JavaEUN, ActiveMQE®]

® EAL: MVC. MVVM

MVCH# & (Model-View—Controller) Z# fF T2+ oy — M RMEX, L&
TR Gn A=A AR, BB HEMESR S, WCE R & F HTrygve Reenskaug
FE19T84F R, R HR1EZ BLZH T+ U (Xerox PARC) # 20 #4280 £ R H# FiE
T Smalltalk K BR MY —APEC4F A, MWVCHA By B 92 LI — Frai SR FRIT, &
FEEMBRFHEEAT R4, FEERFE—HIN TUEEAA.

MVVMAE A (Model-View—ViewModel) HEN THHEFAF FEHIT X E L 54& %5
REmE BN LB K, B EFES RCUIRDZI., VWML EER & —
MEEHRE, TUNAEAFRFHESLR, WESHESZERETEMZI . WM
ETREAMH;NEN B RE H, ¥ ASEI B4 k77 15 A0 B AT R 09 ) & 19
JG %
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® %% (Spring. Spring-MVC)

SpringfE £ 2 Java ¥ & M — N FFIRE &4 (Full-Stack) AL Fl 12 /7 AE 42 Fu 4% 4
RERBEZI, — BB EER HSpring. ZEEW— BB OHEE S LT AT HEAM
Java KL, fESpringit 4 # T Javads W iR-F G A9 # M Web iz Al T K EHIERE X
.

Spring-MVCAE 22 #2 # T MVCAR 2 25 44 A ¥] i FJF & R 78 A0 A W8 & B9 Web AL JF 42 7
MIALRAY. WXL BEARFHAR TE G \EHE. L5F48E0 U] 24) ,
B B 48 X T & 2 E A B AR A

B.AER: MAFXER

® Vue js

Vue. js & — F AT B9 JavaScript WS E R, B EEFHMAR L HAWebTT K .
Vue. jsETREMZCEMNCER FHEZ, B, Chet 7 EMEBRBIEES, H@&
THBRE R T EEANEGERA N T,

B RVue. jsE A BAWBERZ — AT EHHMEE - NABENNARR, &
EFERNAWE AN, A E A A . EVue. jsF, A4 EERHIML
TEWER, THEMEEXABESTH,

Vue. jsff fl 2 THIMLB EALIE &, AV & #HDOMT % 5 J& EVue. jsEH F &
BAIEAYE . BT Vue. jsHYAEA AN R A 3 BIHTML, B LA 8k 4% 38 18 A1 92 9 ) 0 2 Ao
HTML AR AT 28 M8 AT . ZEJR BHY 2 3L b, Vue. joRAE 4K 4 15 Ak WADOMVE Z iR # . 45 v
MRRG, ENFARESBHEE, Ve jsREAE BT B B3 E L A4 RN
F£ 57 F FIDOMEE 1E £,

® Angular

Angular# —# HGoogle &4 HyITIETJavaScript B, FEWMBIE—THE N FHEF
BAT, CHEREZRIMVCH G BE T EENRLA, FFLFMRAERENES .
Z Ja 2 E A TypeScript BE H# 4% HAngular,
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BT SERKASIREWARI R RAERE
Angularty ¥ 4 R # X B8 AR TATHR P R LR S HAHIE, TiH4R
GREHESRFTLSE®, RERAFLRT EAHINL, B30 0K EH
RERAENE, TAHKIES AR BN E RS

[ ] React

React =& —/M N 7 HEE 4 AHTML & 89 FrJE JavaScript E . React ¥ & X
P& LB EXHTMLARIC AL E B A R HFVE S . React WAEF RIBMHET —Fr T4
TREEZ W24 ("data flows down") BIHEAL, H4E K% B ATHTML SRS B9 H 3
¥, AR N FHEMZ [ T#M S E. T HFacebook. Instagramfi — A~ &
AT R 2 A v Rk B A BF 8 4P . AR 4B JavaScript 44Tk FLibscore, React HEI
IF £ # Netflix . Imgur . Bleacher Report . Feedly . Airbnb . SeatGeek .
HelloSign¥ 1R % W 3bry £ T .

® Bootstrap

Bootstrap & — 4 A T Web A1 iz f 77 & 09 FF R w0 A2 A, BB HIML. CSS K
JavaScript W 1E 2, REFHRHN . F4K., . SMAEME AT R
JavaScript¥y B, BHEENEW A FfaWeb i F T X E WA % . EChrome. Firefox.
Opera fuSafar® £y W& F 2. KAEHEAMAKIT, FFEALESS FA K#EF R EH
B A T A,

4, HEFH

® VWeb Components

Web Componentss& 2016 FW3CHE By — L u]sm L AF L0, ] DURR s 4L L3t 42
RFERNEZA A, hZ 2, SR FHEMEE . Web Components B # 4 2H A :
B & X 7t % (Custom Elements) . % FDOM (Shadow DOM) . HTML <A CHTML
Imports) . HTML AR (HTML Templates) .
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® (Customer Elements
FEF R # EXHHIMLT & 89— R FIAPT, & X —KHHMLTE, FHARETH
Fa e,

®  Shadow DOM

AT EEZDOMKE ER KR, EHIEKDM. BitEBEHZX - Eaths
T XA GRE FDOMA, FF B A URIES 2 &4 L&A F TH#H 2 £ HDOMT % . Shadow DOM
FATEHDOM—4F, FLLREUMHER, w7 LA JavaScript #AT#1F, £ XA fo
T shadow DOMAIZEM AT AMZ B ELTH, FFUAHHNERA O EGEREEHE
HAE

® HTML Imports

HTML Imports-Z—## ZEHIMLs 531 A ULK & E sy HIML XA B9 77 e it £ KT
HIMLEY G|\ — B R BIF e 5, FlanBE5| ABootstrapht, & F317IACSS,
BHINIS, #ERAEBootstrap R EAHTML A MR £ 8, T HIML Importsfgsk 747
FIRE FINHIML AT [ 72, 6 F Bt QL ink AR 2 BI 7]

® HIML Templates

Template . ¥F A2 F R 72 SCAY o o B — EXHTML, 723 % B B M AT S A2 o T 4 (4
VElER . XEHIMLEEM TRing, scriptF&FMA 2 KFERK. E& M X T 2NN
HFHEEFE, AWM R T Document Fragment, X HEHRE AN ERT2F
FEAT A Domix Ff ik # 1 BE BV IR 1E .

® Webpack

Webpack & — A FF IR BY BT 3% 47 & T B . Webpack32 #t T B 3% JF & Bk = Wy 3 AL FF
EHR, BEMBSTBIUAER, N ERMEATHRE, Webpack 7 LA £ 35 |
2 7 ¥ Kwebpack. config. js R % & & T &L,
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TESEEEAFIREWA R A ER SRS
B A Webpack 8l 2 % % %&Node. js. Webpack H & — AN4F M 2 Fl Am #2885k 4
WERNRER, FREETUEAENMRENIF. B#RXEHETEHWEX,

5. &AM

Sandbox (¥ 48)
B L AR, SandboxZ — LA MG, KIZATHHREFREHEEKL
BEREN—LRBELGE, BRA AL EHAZRFEEANEFREEZRZ
o Sandboxi® % &= H AR F AT AT IR SRR, Hefm, Sandbox F LR
A JE BN E R B R P & E] . #ESandbox F, W& TR, A E L RGN E. AN
R & B I BUE ¥ AR L SR ARl N iX AN B R, Sandbox BT E ML H — T,
Sandbox FH T A R A B R AL EREMBIK. BE, IHEABITHEAN
BAARS ZATHNRTRTENRFRELMNERERD ., TENE LA KE
% & = dmSandbox, YA M A oA Tk A A B, B2 & Zom L ithashE, EFE
THMERER, EARRIALWTHERF, N ASandbox K, FHITFEAT AR

s

® XSS (HEubM AR &)

XSS&#Cross-Site Scripting, &— Wb AEFHEZLARERE, £NXH
ENH—F, AT CREAFAFBRGENBRR L, HOA P EXENTH®KET
B, KRB GHEE A THIMLLA A P s AES

XSS K HHEE g 2 EIAH W AIT Lo & TovimiE, BT W H EENE
BRARDEWT, EAFPEFPTRGEZEFENHNAREF, XLETEHT
2 J7 i % % JavaScript, 18 5EFF b4 ¥ LU & 4% Java, VBScript, ActiveX, Flash
SEEERGENHIML, RER G, KEETREFHEFHAUR. FAEFFHTAZ.
2iE faCookie 2 & A A 2,
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® CORS (BHEAFELZ)

CORS 2#Cross—Origin Resource Sharing, M T ik M W &% IR % IR & 4% 1% H o
BA T E G EH— e, B NG, TESE dEATRRNE . #
A AR, iframes A B M. — R ESMIER (FAHZEAJax) % &% FIR Kk fr
Eib, BEREABREZEXT —MFR, YWRXNRERRFEZ WG LHANE
LTRGEZAVUETRENBERIER. WRAKHERIER, XEENEm %
W, EHSENERERENLA,

BHRELETE R EEHANAE, RET WebBF AT E FEA KD & H
AR 77k, DL T b2 B (R R SR

6. TypeScript

TypeScript & —F F BN A BIES, ZIEE NHEMR AT L EE,
TypeScript MR &4 JavaScript i %, T HLRET #ARB LT REFE A K
& T A E E & & %A 15 % fEPrototype. CHEY H & % M JF LL X Delphi fu
Turbo Pascal Al A ZEHT « B /RETE#K S5 T TypeScript A K.

TypeScript £ X FF & A &L F kit 89, FF HTypeScript 7 2 # i JavaScript.
B T TypeScript & JavaScript 8/ #% # &, E 137 8 JavaScript & 5 # & & % 89
TypeScript#2 F . TypeScript X # 4 77 JavaScript B i K & 5 &8y & X UHF,
FREEMEBFREABARANE—HERANFTETNE. BUAZ = T REF A
B4 jQuery. MongoDB. Node. js#uD3. js #9E X L fF.

TypeScript 4% & & & & 2 F TypeScript %8 5, 1 % & % JavaScript, DA
Apache i F[IE % — JRK Fi o

7. WebAssembly

WebAssembly B fiwasmaz — AN SLI MR REES, MR TR GEENHEF 3k,
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B SERRATREVAR R RRERE
WebAssembly & & R B30 5 =4, W%t kIRt JavaScript B R #E M 9 F K IE1T,
WebAssembly ¥ it T & a2 H E OB WERAEES (AW C/C++1E N E I H
) mE, BRG] E R KA A EAT . WebAssembly B TT & HIFA 4 A5k
B Mozilla. Google. Microsoft. Apple, X F#FH WA M % % &Firefox. Chrome.
Microsoft Edge. Safari. 2017411 A, LL_b A3l % 25 #5 JF 46 52 0 0 o 5 4
WebAssembly ., WebAssembly T 20194 12 A5 H A 7 4E M BB (W3C) WiiEH, 5
HTML, CSS#uJavaScript—#, & AWebdy & WitiE =,
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%% H

[1]JW3C(2019). World Wide Web Consortium (W3C) brings a new language to
the Web as WebAssembly becomes a W3C Recommendation. % E

www. w3. org/2019/12/pressrelease-wasm—rec. HIML. en

[2]Stack Overflow(2019). Developer Survey Results 2019. 3k H

insights. stackoverflow. com/survey/2019#technology

(31484 P (2019). —RBXFE T M Awm. k&

juejin. im/post/5¢7217d9518825620b452809

[41 Bz =TT & (2019). (2019 ARTHA ML KA LA EEH2 )

[5]MDN Web Docs (2019). WebAssembly #f#4:. % E developer. mozilla. org/zh-
CN/docs/WebAssembly

[6]W3C(2020). HIML Living Standard. (B html. spec. whatwg. org/
[7]Flanagan, D., & Novak, G. M. (1998). Java-Script: The Definitive Guide.
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