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il fE A GraphQL

Tim Berners-Lee #% 3% B 22 2 i & 5 L 2 A2 2 A - fiE FFE 5 -8 CERN BRI
KTV =R - B EE S FEERAIE A A - Berners-Lee A i B [E 5=
5 AT AR SR 8 T — (A 1S S G R ER SR R A B BE T AR o B A% (B B ZEAE 1990 4F 12
H & CERN (https://www.w3.org/People/Berners-Lee/Longer.html) fif Hi 52 55— & #8 B& frl
IR EREAEE — S P - DL “WorldWideWeb” B 88 (Z#%FEE “Nexus” ) °

Berners-Lee M ZE ] EMFsE A EFEH O BB BEHERMHEANZE - “WorldWideWeb”
AFE HTML » URL ~ BB R EHT WA WYSIWYG /T H -

BRAERH BRI IR B E SR N HTML - EEREEE - T8k HENTE - haE
FE Ve A o M I B SRR S SRR (RFID) & BB AR E RN R T AR RIS
s

WS H M ImEELART 2 - ERMAREMEIFERAIER - FREAEH - EHES
fRAER E AR LA RFF =R - M7 E app FEAEMITE D N E AT RAFEST — R II8E
HEEY 2G 7l % B R 8 Sk S B8 TR SO R PR A Y - DR Ry app AT EE 2 A B R AMTHY A
FHCFALLEY - PR app ATREGEHERL o I HBREAT# AN -

A AR 2R Y BORHIGR H AT SE 4 B A Bl E M RS Y E R - MERE 2 BIfE R AR 2 A
It - BEARAREREIRBERTAYE R HIRMET R EEZHR AR TTE - T RfEE
IAREFRFRARK - FRF% GraphQL -
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R GraphQL ?

GraphQL Chttps://www.graphqgl.org/) Zft API fEfHIEHFES - ChEREEREHL
runtime © GraphQL AR 5~ K 7E fiF FH WRAE (R i {7 0 » (EDE S /23008 HT TP ZREZ (LAY -

% T B 7% GraphQL query * Bl £ f [6] [ - 55 & — F SWAPI ( https://graphgl.org/swapi-
graphgl/) » th 5t /& Star Wars APl © SWAPI J2 B GraphQL £ 7£ — i 1Y 2% T g R 78 3 #
( Representational State Transfer * REST ) APl o M a] DL E 2 &% query M IEIE R -

GraphQL query H & B3R E 5 H Y& K - & 1-1 /2 { GraphQL query #i fil > query 7£
fc 8 o 1E b FRAM 22 U Princess Leia FY i AN &k - HR M FEHRIE A A9 E K
(personID:5) * Fif LATS £ Leia Organa FYAC #% - £ 12K - T 48 & BUS & kA9 = {E il
£i7 : name ~ birthYear Ei created - 532 2 [FIJE : T I& query 94N (shape) i JSON
ERHE AL T - S (EEEH S A RMFENER -

1-1 B Star Wars API R&EHEAE R

R & ENMEE OB - FTLATRME TR AT MBI E » DIEFHFRIFE R - 20825 M
ML filmConnection » 5t AJ LAZREVAT Leia FUEERZATE » ANIE 1-2 FTs ©

FE A T B KBS B ey query SR 4 “ASRT 0 AF 494y query fR 45 R4k - B % B 4 GraphQL ¥ 4

B 4% 57 & & query - GraphQL #4 % W A4k mutation #= subscription 75 5] ©
-~ 4 -.,\_‘.
( | - |
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1-2 EREEH

iE fi query R EIRAY > EHERTTERF nB AR Y - A0t —2K > Mk =] DO B —
HTTP 55KV AL AR - TR E R T &Y M R ERITZ R - Hf
AN Y2 B 5E SO AH R B (2R SRS U E R - 2 A GraphQL B > it AJ DA —
iR IE L ISR ZFTE & -

& R % GraphQL {7l iR 28 $147 query I » © & FH — FE A RE 2 4% (type system ) 2K g 58
query ° & GraphQL R # & £ GraphQL schema (%) #EIEFRIFLHAE - K]
DU AR A #E 8 R API BRI ES[E - (B E R ER S IRFTER—R5YH: - Flan
TR AW query BYEHEE Person ¥4 :

type Person {
id: 1ID!
name: String
birthYear: String
eyeColor: String
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gender: String

hairColor: String

height: Int

mass: Float

skinColor: String

homeworld: Planet

species: Species

filmConnection: PersonFilmsConnection
starshipConnection: PersonStarshipConnection
vehicleConnection: PersonVehiclesConnection
created: String

edited: String

}

Person BUREE F T AT A M7 e HLAURE - FEOR ] DAfE A H Princess Leia RFRUSE(M - 5=
FE o E A 5758 schema B2 GraphQL FYHIEE M -

GraphQL i# i #: 8 fy = & ;% (declarative) BERHEINGE S » EEEMEE A EZREM
7 Zom L ERAYIHER TR > MATEEEEITRAEZA # IUSE - Him LAt
# T 55 S 08 1 B9 GraphQL fd] il «i %2 = & - €2 #5 C# ~ Clojure - Elixir » Erlang ~ Go »
Groovy - Java ~ JavaScript ~ .NET » PHP ~ Python - Scala i Ruby1 °

TEAZEH - BB B2 A1 A JavaScript 2K RS GraphQL AR5 - A& & am i AT A £l
b3 F B AT 35 5 B R GraphQL -

GraphQL #R#&

GraphQL J&—f&# ] 7 i / fAl g &l aH A A% (spec) o (RS 2 Bkl T XA S
FIZhRe ERF 18 - FRMELZ NGRS Aig - B eEieflt 7 HERFZEE R ERE - #ES

PRI F AL B AS DA

ECMAScript A% 2 — & Z Y EEE RS - o0 — B > —REKE BTSN F] - B
N FEIRIRE S AR ARERE G BAE il - FIRRIERZTE ECMAScript BAE I A (B ER)
WELEFRPY © GraphQL tHI2 AN - A —#F NG BAE — S amEM AERERE S (e
BR) BYERPY - B AUSZ AT GraphQL B mHYFER -

1 A nhttps://graphgl.org/code/ 45 GraphQL Server Libraries -
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ERSFEREF - GraphQL BYBIEE i 53 = —{# A JavaScript E5EHY 2275 B iti——graphgl.js

(https://github.com/graphql/graphql-js ) o R 7] DUKFIE flE 2255 5l i s B EE 18 » (HERE /Y
TEERER—EEZAEEES KEERE - E2EER - R EEAE S Bl
A2t o IR LR IR S AT —FEEE S AR L ARTS -

NSRS B E (E 2 W Bl - AR R R R Se T J8E 2 MRS RO AR 2 query I FEBE HHIEE
SEHIFE - W E —E BB R S B RE SR BT FIBRRE 5 (2 B T DALY E Z4h -
FURSABREMEAI R PY » GraphQL RFLEZH FHVIEEE S ~ A EFER » BRI A
Fl - ZHFESAH—MOaE - HU{TERREHMIERTE2HRE CRE (WRREE
R A B 1 0 ATRIFZR S (http://facebook.github.io/graphql/) ) °

GraphQL AY5ZE1#8|
SR GraphQL RERHIERS API B9 53 (HE R T — 2ok B RS 2 fFsr -
Mg X

GraphQL query &/ & =AY » query 5 — LMl 7 7 H AWM G2 E - H query BISNEFE
PlerEEE R -

E LA PO
GraphQL WY HIEREMEH Pin TR i &E R - DU A FiGaYEE S runtime ©

%A fE
GraphQL fral iz #3 £R X GraphQL ZURE A 4% o 7F schema N » & —{E&E KL EE A —FE R
EREIFE - GraphQL %EX%;&Z’?M%

B P 335 &) query
GraphQL frlfiias e it A = i o] LABE AP BE -

A&EA
GraphQL &= A 75 #J GraphQL {al IR 48 ORI RE AT -

I W GraphQL A ZHTE 1% - B KE— N ERAEGRHH -

2 R 2018 4+ 6 A &4 GraphQL Spec ( http://facebook.github.io/graphql/June2018/#sec-Overview ) ©

¢ % é
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GraphQL HY#5iE

{F 2012 4 » Facebook P& & B /3 app HY I 4= 17 E) app » & I35 [H] /2 B HY i0S B Android
app FAN 2 1T B A B By 2 R DB 8E R 2K T ) - Facebook A {[ RESTful B FQL

(Facebook HJ SQL A ) &Rl - HIRFTINEEMR T - H app &5 E8 - TIZAIR Rt
{55 B MO I AR X G 0 app RO 5 2 -

Lee Byron » Nick Schrock £t Dan Schafer F4[E B & Bk #E F = ik 1Y 7 P 238 5 e At Y
Bk - M3 M T GraphQL - FIETE & FHEE S Ak il /A FIRY R P b / (AR 2 app
B RHE R H D REEL R K -

S8 W B B 1 2015 4 7 H 28 £ 5 — LAY GraphQL #1 #& » DL K DL JavaScript 55 3% #Y
GraphQL 2 % [k it —— graphql.js - GraphQL 7F 2016 4 9 H IF = it B “ ¢ fig 7 %~

MEEE - 5B 3R GraphQL AR 2 H T RYER T - B A E A8 1E Facebook & P& FH %
T o GraphQL ¥R 1F & & & B % V- Fit 55 Facebook WY& KB EEY T.7F - H IBM ~ Intuit »
Airbnb B2 H A /A TR E SHEHEHE -

EFHEmES

GraphQL fiZ — Mg A& - [EiRth EM Rk M B S 5 - B RMH®REE
BHE gL - H sl RS AR E B MR EEEE R - RS 8RR MEE K — &
B A ] — fiE [A] fE

SE A2 R Y
F

SBIHFE P IEA (RPC) J27E 1960 F(CFEIAM - RPC 2 H A Fima ey » & X —{F
FHRENEAG IR AV ERS - SR E ML EF o 32 by T I & (ot — (B JEAS =i o ALt
BISEII S I FimflE RS~ EEHREIEAR LEMEFE : AP bmaE Kk —
SEZERL » F Al iR AR B [ HE -

3 AL Dan Schafer ¢z Jing Chen — #2 % $t. %4y “Data Fetching for React Applications”™ - https://www.youtube.com/

watch?v=9sc8Pyc51uU -
- &5 uﬁi.. —
( - |
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i S M FEEA R E

Microsoft 7£ 1990 4 X 7R # i H1 5 55 ) £F 7 Hi 1% 7 ( Simple Object Access Protocol -
SOAP) = SOAP il I XML 2 f {8 iy FH A FHUE B HT TP #R A% - SOAP Hififi i —FE B8 %
o A5 “BIEEAERIRI IS - SOAP A HE 4t A FE I M S m A R (HIRE
SOAP HIMIEMEERE - FrDUE R —LLfifE -

REST

REST JE 3% 2k H 5l 5 2R A9 API 2285 - REST /2 Roy Fielding 2 2000 & 1F M A £
RS A 3 AT ER T (http://bit.ly/2j4SIKI ) FREFERY o AR T — 8 5 Y5 38 a1y 22
> AR R B S (E AR T AT 640 GET ~ PUT ~ POST il DELETE 58 {E 21K i P #Y
BEEUR o O] DA & JE R B U A B B — i R R AR 18 0 AR ENfE (GET » PUT »
POST * DELETE) 2 E E#&HI NAUIRRESE - TMBRAEsEHRF E R B AT E 2R - (HE I
SEEAHE KRS o (BT 0 Fielding th =S 27 1 <)

f£ RESTful Z2irf - B&EH (route) fRFREF - BIAN - (7158 LERE FHEE R E RN AT 1S IR EHY
[a] JE -

/api/food/hot-dog
/api/sport/skiing
/api/city/Lisbon

REST AIGERMA & i B A/ B EREE - EREMCEILZ AT EBEE S T - B
HE T AT AR H i 5 A I R 0 P R B R 5 0 Al s IR E (o F RE B RO & RHE]
JERS K o F ¥ 0 REST 28 XML — i FH /Y - AJAX A& Asynchronous JavaScript
And XML HY#EFR - KR B I 32 Y Ajax 58 K& 5 209 [al fE &k & # ks bk XML (&
WRAE AL AT - BE “Ajax” ) - ERMARFZEEER —ERETTE  BhTHE
JavaScript FHEEFHE R - I LAZH SN XML [EIFE -

R Z 1% » Douglas Crockford Bf#EH JavaScript Object Notation (JSON) ifi H &= f2#e
b - JSON ol HFF EFE S » iR —EERNEREX - BHZAFENESHE A
DARATFIE A - Crockford tH3 {E JavaScript: The Good Parts ( http://bit.ly/js-good-parts )
(O’Reilly » 2008) + FEHAIHIE JSON BRERIKE -

¢ 5
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REST Iyf LR Al R - EEL G ISR M B APY T+ 4 (KI8T P 3
WA IR - 1 I S R IS (R RESTRUI - fFRER2” » BLE
B #¢ T 7y RESTafarians - BE#AA1EE > Fsfaf Byron + Schrock B Schafer S I (I A1l #7 #4
IRAE 2 RITATLAE REST HBRHE A -

REST BYERPE

& GraphQL 5 — R 3 K IF - A 28 AR E 2 REST 8y & A hh - F Y £ & R0

“REST E2%E | 7 - S F (i REST API EAE—55 - S BT A0 i I8 B B R il & 5 B 5
HIAFFRRE - {HKF GraphQL fEi#& sk REST AUk FAGEE(L T - LB FIAE - FEE#HE
ERHYFE R - REST fERELIRIL T EACEHTE — SO RE T - GraphQL IESEFy T #E fi#3E Lo 18
IS ALY o

Overfetch

RAN B AT L8 37— ([ app » W C 6 H REST iRHY SWAPI LA R - T SeER A 1
BRfE 0 Luke Skywalker f— 26208 4 B THUESE I ER - FfM T LA https://swapi.co/
api/people/1/ 1 GET F&K » 15 E|AYEIFERZE2E JSON &F} ¢

{

"name": "Luke Skywalker",

"height": "172",

"mass": "77",

"hair_color": "blond",

"skin_color": "fair",

"eye_color": "blue",

"birth_year": "19BBY",

"gender": "male",

"homeworld": "https://swapi.co/api/planets/1/",

"films": [
"https://swapi.co/api/films/2/",
"https://swapi.co/api/films/6/",
"https://swapi.co/api/films/3/",
"https://swapi.co/api/films/1/",
"https://swapi.co/api/films/7/"

])

"species": [
"https://swapi.co/api/species/1/"

4 HEEE - LA SWAPI R EREL SR ERRKKED °
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"vehicles": [
"https://swapi.co/api/vehicles/14/",
"https://swapi.co/api/vehicles/30/"

1

"starships": [
"https://swapi.co/api/starships/12/",
"https://swapi.co/api/starships/22/"

1

"created": "2014-12-09T13:50:51.644000Z",

"edited": "2014-12-20721:17:56.891000Z",

"url": "https://swapi.co/api/people/1/"

72l BRI [E]JE - 2L app FTFEIEREEZ - A HTEEZE name ~ mass Ed height /Y

{
"name": "Luke Skywalker",
"height": "172",
"mass": "77"

¥

=

B EERY overfetch (18 & #P~) P —HUSFFZAHBEAVER - P I AFHE =1
AR S EIEE 16 ([HEAIPIMF - 1 H S AR R AE G -

1E GraphQL app H - 35 ERE KB A 2 FAVHARTEES Luke Skywalker B name »
height &2 mass » Z[[& 1-3 Fii7~ »

1-3 Luke Skywalker query

:"'-_ .
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158 02 P98 Y GraphQL query » 'E R INTE ZAUMI(L - 458 2 HLEIHY JSON [l &
B RERERMBIAIER - 582100 T EACE R G 2] TR Ay = At 13 {2
FMRIRESINERIER - W EARESMERER - A2 thAD - 38R B E & i
7 R AN G U B RSN - BT DA RS DASE PRs H 15 21 [ fE -

i

o

Underfetch

FRAM A H A AR AR Star Wars app A S —1{E ZhEE - FR T name ~ height &2 mass
Z AN B EAR A Luke Skywalker 58 {7 /4 0 1 75 52 &4 B8 - & FLAM A https://swapi.co/
api/people/1/ FERE R Z 1% » hRTE E R M HAMAYGE R AKIE EZER - 8 R FE M
underfetch (#2~7 &) °

By THUS AR A4 TE - JATLZE T films [ 51 P9 8945 — (i SR BVE R

"films": [
"https://swapi.co/api/films/2/"
"https://swapi.co/api/films/6/"
"https://swapi.co/api/films/3/"
"https://swapi.co/api/films/1/"
"https://swapi.co/api/films/7/"

]

. v v .

A FE H—{EFE K2k Z Y Luke Skywalker (https://swapi.co/api/people/1/) @ EE =
A RKRINEE I E A B8 EE —EEN - KINEEERZE > BB EE
B — @ RFP T EHE — R R -

{
"title": "The Empire Strikes Back",

"episode_id": 5,

"opening_crawl": "...",

"director": "Irvin Kershner",

"producer": "Gary Kurtz, Rick McCallum",

"release_date": "1980-05-17",

"characters": [
"https://swapi.co/api/people/1/",
"https://swapi.co/api/people/2/",
"https://swapi.co/api/people/3/",
"https://swapi.co/api/people/4/",
"https://swapi.co/api/people/5/",
"https://swapi.co/api/people/10/",
"https://swapi.co/api/people/13/",
"https://swapi.co/api/people/14/",
"https://swapi.co/api/people/18/",

V4
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"https://swapi.co/api/people/20/",
"https://swapi.co/api/people/21/",
"https://swapi.co/api/people/22/",
"https://swapi.co/api/people/23/",
"https://swapi.co/api/people/24/",
"https://swapi.co/api/people/25/",
"https://swapi.co/api/people/26/"
1
"planets": [
/]... K$uHkh
1

"starships": [
//... kEay#G
1

"vehicles": [
//... kEasEq
1
"species": [
/... kY

1
"created": "2014-12-12T11:26:24.656000Z",

"edited": "2017-04-19T10:57:29.544256Z",
"url": "https://swapi.co/api/films/2/"
}

MRKFTEZSNHERZ A A G - SRR HE LIRS R - RSN T rh - HEEE
fiF 16 (BB EH - AEEEAE 16 KA Fim ER « 8 HTTP 55 R# & HEI M S imAY & s -
ANt 3 FEE R HCEORY - 3 ol B AR 1R O 5 A A B o R I B P 1 e B B Y 5 A R RE
G2 EEAEINE -

GraphQL & ¥ #f A 2 B U5 i 2 B 3B — B 20T query @ #38 — REERFTERVERL -
A 1-4 Fros e

- % 5
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1-4 ERERE

A —EFE R AR RS A E R - 1 H— 208 E - query BISMNERF & AT B &R Y
SME -

=18 REST 5524

AN R REST APl B955— it 7 2 B ik Z 58 M o & M P i B9 T KO EF - from s
SR bR B o T LR G B AT RE S BRAG TRE F 1Y - E4) Oprah #EAYAE ¢ “You get
a route! You get a route! Every! Body! Gets! Al Route!” -

/] SWAPI REST API [ » $ (M AHE T 2 B HIEE K - KRBURY app sl & & (6 HET
H) i 2R 2 B A HTTP 553K - /R RE & B 26 & £ /api/character-with-movie-title &
FEFP) s G o 358 ST it S OO T L s B R A — A5 B R RS B E AT SR O 0

i - B B AT JRRE
‘..r-_ ‘.% 5 --“!‘
: : )
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{5 A3 GraphQL fF - S8 AU B 2068 LU — {8 Ui il » B — Ui Bl ] 47 368 o] S ) 7 €001 177 38 2% 1
BRIARIE - AR AE —Em R - JATHR ] DU R R R R -

TE BT 3 REST BY B[ RF - 5 — (35 22 1 B B By M 75 78 7R 55 26 B8 i 210 2 (] s £ A
GraphQL £l REST - %E GraphQL InBizk it REST I BifEIE BHE S 2H %1 GraphQL
FEA R o FEMRBYBAES - 20 i £ 60 GraphQL & — MR IF i -

IREH5RAY GraphQL

% 4N F) HF GraphQL 2K 222 & {f1 19 app ~ #4 55 B2 API - GitHub /2 5 15t K & 5% H
GraphQL /A H Z— » B HJ REST API £ FE = R &) - f£/3F API 28 4 Wi B 4R 1
GraphQL -+ GitHub 7E'E #d (https://developer.github.com/va/) EF] » I ZEE “HE %y e fife
EFRMFBEER (MBRERFEER) 2B REST API v3 B2 EUF iy L -

HAMAIZAF] - F140 The New York Times ~ IBM ~ Twitter £ Yelp th{5{F GraphQL - 58 2L [H
BXrIpA % E R e & ik 5% GraphQL HIEF IR -

HuT2 28 ={E=H 2L GraphQL F E-ERYE R © B LAY GraphQL Summit ~ i fF 3= &
(4] GraphQL Finland E2##kf GraphQL Europe © GraphQL %t H Hii (/52K #5 H W a4 119 5
o B RS R -

GraphQL B Fi#

HATEAREZ RERE] - GraphQL Hg — @A - BN EFElE — B FHRYFTTE 2 React 32
52 Vue » B2 JavaScript » HE:EZEE A o GraphQL ¥ — LR EWEEA —LER - H
FRibZz o - AR EHARFE IR BT IR E - S BB — L T HAYHI - BBIRIERRS Z SN
A — L EE - BEEERT AR GraphQL P e

GraphQL F = i 5 1£ 01152E B 5% (B B iy AR J AR - 0K app HYMCERELERE © M n] R B

FEANMEREEG SK ~ ERMREL - DU ERHE A B & TS5 LA - il A% GraphQL

FA P Ui 2 TE - {H S f $E I Y 2H 5 % 2 Relay (https://facebook.github.io/relay/) &2 Apollo
( https://www.apollographgl.com/) °

Relay & Facebook #E 1Y A Flifi - B /2 Bl React I React Native —#EEY - Relay /&
React 7T i GraphQL 1] il % [E{E# 19 & k2 f Yy E £ 5H #% - Facebook ~ GitHub » Twitch

DU 26 EoAth 2 B #BE F Relay -
F i g 5 g,
I |
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Apollo Client & %L 7% E# Meteor Development Group % T #1758 2= [ 1 GraphQL J& %
T HIMBAZER - Apollo Client SZ#EFTH £ R RIRTIRBE R V5 » NIREETR & FIFEZE -
Apollo thBH#E T — 2L 17 B 1 GraphQL Ak 75 1 22 4% i AR 5 X pE R B 48 T B - DURCEG
¢ GraphQL APl PERERY T EAH - Airbnb » CNBC ~ The New York Times £ Ticketmaster 5
IX FIHAE E SR 6 Apollo Client »

B ERER HIEERE R R AERERN - N #EiriH &2 GraphQL L8 2 EAHE R EH
WAL T o N AR AT AT SR AN AR ES schema B/ 1T GraphQL fAlfilkes « AE A GitHub
FIEE — 2 3 & R n] DLE S FE A 17 B /K ¢ https://github.com/moonhighway/learning-
graphql/ = RATDAFEAREREE] B FHAYE AT ~ & - DU 2 Z s P A B 2R 28 -

FEGE AR W AT {55 F GraphQL 2 /i » FRAMEE AT i — 2L BA iR [E 3% (graph theory) Y%
o DAK GraphQL Efg iy 2 g5 R -

- % 5
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