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Convert to Latest Swift Syntax? L

The target “PhoneRTC” contains source code
developed with an earlier version of Swift. Choose
“Convert” to update the source code in this target to
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WebSocketFI{ELiItcp socketiEHAEIL, thEETtcpthiX, RANEMAVEIEEIE, WebSocket{LEs
FETIRM T messageIill s, LEEFTFTRMItcp socketEAERE, FEIR IEMH TELKRNttpARERD>
HIIEIZINGE, RNidWebSocketiB3I5H, 2010E7 28, HARMAENNKRERMET ZiF, &K
A T2 R RFTAIARASEB IR M T 255 .
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ERESHEAERERTZIN, MEXMEAIRARESZSNESIMEZN, BIMENEENEE, BTHERR
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FIFO(first in first out) RN, Rl IRANRIEK1Mresponse’&BEIR, 2, 3, 4, SHresponse
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SpritingtE R HFZ T NE R EHEI—KANBERE, XEZNNERMBEEFHE T —TARNERE
K, REBANASHE ssXERBMEERNIKEAER, FLEMB L, BRI, EEEAR
k. AUABXHNEZART, BERERZENATEIFERLF—KNE, AN SATHERAE, cache
SEBTFMM, ERESKNETHRONERT, RITRESEMRE, TETIMRSSETHTEN
KE, EMEHENNEERAETHE, ERRETRE.

Inlining (REAHR)


https://www.chromium.org/developers/design-documents/network-stack/http-pipelining

InliningfyBZ AEMspritingZ&il, FIFMIMNIEIRIE KB T base64%Rid 2 FFRHREI— T ERIX 4
. EEW—TWIIE —KERE, HANATETH TREERA:

background: url(data:image/png;base64,)

dataff ) Zbase64fRi3 2 [EMIF RS, XAFHBER T —RXZRAttpIERK, ERXMEELEEN
spritingtBEMIERE, FHRXHRHATER THEXHS, NEZFHAIZH,

Concatenation (X&)

Concatenation EEZE H3jsiXEX M, MARIFKA AR EHRENS, THNsXEBEXRZ., 21
JSXHEHEI— TR EEM— LR LR A DURNE R EMNEIEE ., ERFEEIGENE
TARIEE, —NIBjsHB S SEE D s A T &,

Domain Sharding (H&95)

FIEKRISREEN—=, NARIEBZFineRiBdomain (88) REILERZN, LEWE R
www.example.com R R FEIATEEII2 N EE, {Emobile.example.comIANE B — IR, ATUE
BIFNEIER., MORER, MREBZEIUL/L P sub domain (FiE8) , BARR A ARIIA
httpiE RKMEES, XFiZDomain ShardingT . EBEHNTZ2E, ZRANBERMABESSIIE
IR BERE T . XTIGHAENER, — T HENENNTTEKRER MBI 100, FA
domain sharding Z [GEIAY 2 AYEIZ AT AZ ES0MNEEE %,

RAMEARIEIN T RARRAVERE, ENAERGRFEARIERZIR, MAFPEROFSRIAELER
SEEMAEE.

domain shardingi® B — Kb, WFEIREXERIE—AERFEcookief, I XLERFHFFSHIR
XD BEARNEEZRSEE L, AILUBNEKRSiZe,

Aiddomain shardingREEIBERBAEE 2 ZHFE T A BRENRR., MEBRBBAEHZH

¥, BEEES—HE, B—aEHTtcpislow starta SHEMEREVEAE S Z FHslow start, T
Btcp ZRIEF, DNSEERIIER, X—E09 F KA BIRFEFTIERHIARHEE, R EAEZTFEX
“EMBEN— A EERNPEE, ITMENRELREEETRENNIE. BainNtRissE
WAZE(EHdomain sharding, BEAATSEXEYE,

2.7 &ESPDY

http1.0f01.1 BAFEXAZEIM, WRBEBHTEMAMNFER, EXELEFBRASESRETH
WARGRITRRE, HMEMIRHIRE, AFAAARNRR ., 220129 googletl—FIRE R H TSPDYH

AR, RRTFEMNEEEGFHBRRZMRAhtpIXASE), XLEEIE T http2.09HE4E, L
Frt, http2.02LASPDYRREHITINEHRENR., FT HBhttp2.0iLEE, googleBIREE20165ER
BT IISPDYH &, {BTEhttp2.0B4E 2RI, SPDYEAE THAMENNA, EA— T BARD
AEEE— R B AR EFE. IEADappEFinflserverfE&(FE A T SPDYRIEFAAS, http2.0
EZNREMNAR LEATEER (IOSRAKRBEIOSI+ EAZHRF) |, FRARI AT ARV Espdyig/

Mhttp2.0XFEARSZHIIER .

2.1 SPDYRIB R

SPDYMIEtME— A EMENtp 1 xEVE R, BIERNZEM, B LEERFRHAEINCER, ETR
£, AThttpRBEXINN, EXEMB—ERWFER, TIXEAR—TARRER. NRUFEE
BRER, NAENhttpfEEENtcpH RHFRENTE, FItcpfFhEREMVFESAET
FZRA, EXMUBREEKRONEEMIRES R, MRENDABEENE, WRBNELARRS, A



http://www.mobify.com/blog/domain-sharding-bad-news-mobile-performance/

BASPDYRIF AR T3 ERIZbttp,

o [RRILR, BEFIHAIRIEREIER, serverfJFIFONTRBATIEBRIERAIA L,

o httpRHRITMBEEFIHARIER, AGserverlldfz, serverFoiEEnIpushNBEIEF ik,

o [E4Ehttp header, http1.xAheaderfl3E#sfFRk, cookieFluser agentiRA S itheaderfisizetd
E1kbx/)y, BEEEZ, MARTFhttpHTIRSE Y, headerdhiE/RrequestffEE T, R

RERE.

AT RN AT EE 1, BRBBAYgoogle—FHIATIEFF T MIERIEFE, MBEITEF B FELXN
HEURST BNNE, MFERERR, REEEIEKRNheaderBigBuser agent, AGE
serverimffitF Z15E0A], MAKIEE T BEOME, SPOYRIRITUT:

HTTP

SPDY

SSL

TCP

SPDYfIFHTTPZT, TCPHISSLZ £, XAFRILARIAFRBZIRARIHTTPIAN(Ehttp 1 xBIR BT R
—HhFTESframetd ), ERTRILAMERERBMSSLINEE, SPDYRIINEER] LA 792 MIHEEH S AR INEEMER
7, BUINERIAER, SRMEREFHEA.

SPDYEHIhEE

o ZWEHR (multiplexing) . ZEERABEZ MEKRstreamEZ—PtepiEEMNA R, BRT
http1.x holb (head of line blocking) BYElER, FHETERERIES T HENFHEE,

o ERMALR (request prioritization) ., ZEEEATR—THNOAE, EEREZNEMZ L
BRRES SR BIERWIEZE, SPDYARIFLAE MrequestiREMAR, XBREENIBERMSMIE



BRI, LM ET, ERMhmMIABRIZNERR, ZE7TREMBFSERXME,
BIAS SIS, XETMRIEBFREE I EERMINE.

e header[x48, BIEIRET/L/Xhttpl.xfheaderRSIHMREZSEE SR, RIFEENEHEE
AIBUR/NEIR R/ NFIELE . SPDYX headerfU[EZE =R v] IAIAZI80% A |, (K ZRIME FRRE
Ko

SPDYSRINEE

e serveriiX (server push) ., httpl xREERAEFImAEIER, AERSHFHDILIE
response, FFigserver pushZfg, serveri@idX-Associated-Content header (X-FFkByheader
HETIETEN, BEXheader) ERMEFHSBMIASHIZIR, ERAFPE—XITARNIGE
TIRHE, serveri§ZEiREohHEEE K el AR AR F B P 1REE ,

e serverff (server hint) , Flserver push A EMIZE, server hintHE RS EMHEAT, RESE
IWEMNARTE, ABNTHEZEREZFIRENRIEIER, server hinti@dX-Subresources
header> @A, —f N AT REEFinHEAE WserverRE, REBTHEAR, AIUTH—X
BHIEEKR,

2.2 SPDYHYRL 4R

SPDYRIRL 4] A google B A RI— P 3R ER: TTE &Y BB EEFhttp1.xE > T64%, AR
AT 28 BTESPDY A 2 [EMI1 FEZ BERELEST 35 TSPDY, ADAKJ appHlserverimtEZRth&RNE
SPDYNFBZEI T & LM~ mET,

googlefIEM LA H T th]E S —MmMhnEE. MidNRE2S MADEHIRERNMIAED, =K
AMZINERR, STMIENE10REFYE. ERAT:

DSL 2 Mbps downlink, 375 kbps uplink Cable 4 Mbps downlink, 1 Mbps uplink
Average ms Speedup Average ms Speedup
HTTP 3111.916 2348.188
SPDY basic multi- 2242.756 27.93% 1325.46 43.55%
domain* connection /
TCP
SPDY basic single- 1695.72 45.51% 933.836 60.23%
domain* connection /
TCP
SPDY single-domain + |1671.28 46.29% 950.764 59.51%
server push / TCP
SPDY single-domain + [1608.928 48.30% 856.356 63.53%
server hint / TCP
SPDY basic single- 1899.744 38.95% 1099.444 53.18
domain / SSL
SPDY single-domain + |[1781.864 42.74% 1047.308 55.40%
client prefetch / SSL

A EssIBBHRIRFTE 27% - 60%, FRZEH39% - 55%, XMMHERERMAUEFIGIER:
EIRERVIERR

ERIREEETERZREL, ERTMIXDAE FEBHAZE—1TER, XTREBEE LESEE.
googlefIMIHAERNIL T AR, BERUFRRE—EERMESTSERERAN. ZAMUHIX
MIEREHTMIMENRRERATZE—NELL, EERKENFERIERURESHZARIc
ERSEARMTRETRY . LN AR TNixth B RERAZERINT.

8

Eﬂi



MRETRMERIME, —18—R, REREOMETXEMERIRAEXR, BEREXTANER
£60%, [RRMILRES, FREA, ERERNERTHER, BTF=REFNEFHSIEIER
HEMESERE.

T ERRANTERE 25, FERMRTTHEFENHNANSE, SPDYXSheadertIE4HEH80% MU £, B
RERNBERMDARERA0%, RENEHLD, BARAZERRZMBHE/ ), ANERRANESIHET
SPDYRMERERAAIE. TREIRREZERZMIMNLIER, EEXBI25% ZEMKBRAT:

Average ms Speedup

Packet loss rate HTTP SPDY basic (TCP)

0% 1152 1016 11.81%
0.5% 1638 1105 32.54%
1% 2060 1200 41.75%
1.5% 2372 1394 41.23%
2% 2904 1537 47.7%
2.5% 3028 1707 43.63%

RTTHIAR, LIREMWA, ESRTTHHRT, HTFSPDYMrequest@H &KH#ITH, BN BIFIAERE
=, RMEERZRVIB/NSAIER, MIRERNT:

Average ms Speedup

RTTin ms HTTP SPDY basic (TCP)

20 1240 1087 12.34%
40 1571 1279 18.59%
60 1909 1526 20.06%
80 2268 1727 23.85%
120 2927 2240 23.47%
160 3650 2772 24.05%
200 4498 3293 26.79%

SPDYM2012FHEEFI2016(F L4, REEEX TREMINKIRESZIEEZME, WRHTTP2.0IRE
3k, googleSFREEREIE S R mIVBEERIFHEIE, FERgoogleH CRIMNIAIMERN F A,
{BSPDYth TR T B O£, FA—RINERREAENgoogleMIZtEREMIAN 7 XHHNLES.
SPDYSI = mM A IRVIR A BIRAE, BRREEKR FRIESFE

3.3t FEHTTP2.0

SPDYRJIEAFIZRIIZEE T RS —RENE EBMIREEMMhttpiY ZERNEIRT, 1
BUBIHE I B R fthttp1 xB, — 24 3thttp 1 xEMERHIMRPEMBE W R R R ELF, ERX
M AILIETF (Internet Enginerring Task Force) FIAIEXZRHIEHTTP2.0M91tXl, &ERELASPDY
/ 3HEEREHTTP2.0, SPDYMIERDIRITARBKEBIESS THTTP2.0Mixit.

3.1 HTTP2.0FEEZ B[] ER



HTTP2.05SPDYMI#EE = AE, SPDYR AR 2googlety I, REHEIAE BRI chromeiltE 2350
server £, IR FHRAKRAIASASIRE I googleXRiF LR FEE ., [EHTTP2.0/EN AT &L
RHEEMBRARBENE SR, —FRUNREHABREFIE ARV OB EN R TEZX,
MERNOBNAEZEEEZ . HIRETHTTP2.0—LEEMNIZITRIR:

EPikmEserver & i%requesti XMERIERI AL,

ZischemeAR~SZ, {FEAhttp:/Fhttps://MRSZITNAAREMEAEN, F=Fhttp2://,
fERAhttp1 XN EF imFIARS 28 7 A48 a0@ I IR /X %2 Ihttp2.0 L,
RIRBhttp2.089C R AR 5528 T LA IE KBE R 2l http1.X,

RAZEFimflserver Z [BIfEMRIL{ERAttp1 xIBEhttp2.0 ZFHl, WABEEMIANH RS ZIFhttp2.0,
FAINXERNTEF T HENERE. KREENNETEER—O—%, EFikdserver®, BMEXM&RE
BERNARBZ T —PRITRIIER, B(IZFAMEESRhttpl XFEN TREER, EAXPRTTE(IZR
EIEZM, googledlESPDYMIEHEHIBE] 7 XM a)E, 1AM ERIEFISPDYEttps, ESSLETE
X NMHEERE, ssIEMNMEEhtpHIGRIE 2R, FINERESHEIR, google bl 7 —tIsHY
A, MUNPN (Next Protocol Negotiation) , MBF EthaIUEH, XM EREEZENMEN TH
BT T EERNNY, HTTP2Z0ZAMRATHENARN, AIHTTP2.0Z2THEINITIE, RERER
RERHIHTTP2.0EEssIE, KEBDNEeE B (BRTIE) ZNRSZI T EFhttpshV2.04X. HTTP2.0
RABE{ERANPN, MES—tIsBBRIIALPN (Application Layer Protocol Negotiation) , SPDY
FTEMNPNIERBEIALPNT ,

£ (BRTIE) ZAAMRSIM T ETFSSLAHTTP2.0, B— 1M EREZESSLERMRINERES,
W SSLET R M request AR IR ITFIEER, XHERLZHENIMNKZIREMITEEThttp1 xBIAREFIEE
request, http2.0MrequestiRIFZIMNIEI, ERIBEINEB AR TR,

HTTP2.0MCR B SBFIERSSLRERNITE TRENRNEE, HERhttpsillhttptELE, EARMAAIA]
RTMEZET A, EEhttpsARILFNBMERNZEXBERLERND NS, [ETFEN XFMME
AR T Zth, BAREDMREER B (BRTIE) FAEMNK, fAIRiAhttps2.0, XFappFFREHK
W, T B HHERIZ A ssIfhttp2.0, NI ZEAIE—1 ZRAIRTTIER 5K AT BRI IR

3.2 HTTP2.0FXEMEh

HTTP2.OfERNFTARINY, BN TIRARE, TEIXMNAFRENRSEHAERN, FIHRABIF/L
=

/NN o

e #l48=X (Binary Format)

http 1. xEAE A IHEZA MY, ERNB =824 startline (request linegg&status line) ,
header, body, EBIRFIX3EBH HREMIMINERT, http1 xPIEFE2E T XA, EFXEMNAEREE
MEFEERARGRE, XANKRIMEAEZEM, EMERITUEZERNIGISOARS, ZHFINARE, R
INHMTAS ., ETXMERhttp2. O BEITRE RAZ#HEIEN, SMAEERIT.

BAFREEREBE T XAMhttpiEil HERSZ, Gfirebug, chrome, charlesZA/>T B4R ABNAT
TRERUER., LR EMERSIBEREEENttps T, EFIXhttpsiERLDABIAET 1T, http2.0894
KEBDrequestiizEl@Ehttps, FRAEIXABEIIAEAN—TEHNEERERT . curl, tcpdump,
wiresharkiX& T AR EEShttp2. 0897,

http2.0Abinaryi&XEX T — 1T —"1THframe, Flhttp1 xBIEILITEELNTE:



TTP1.x

TTP2.0

http2. ORI EX EIZIEtcpRNA R, XEKZHNFHNAR +oEXERBEE. lengthE X T EMrame
FIFRRIER, typeEXframefyZERE (—H10F) |, flagsAbItiIEX —LEENSE, stream idFA
eIz, FTApayloadifErequestlIIEX T,

BAE LEMINERThttp1 XTE2ARE T, ZFREhttp2.0HRARETNttpl1 XFIEX, RZIEEFR
http1.x#Jheaderflbody&i o FframeEF TR T —BME. BIXAIIHEN T ZREZERIENttp2.089

Start Line Length
Header Type
Body Flags
Stream 1D
Payload

frame BEpIERMOttp1 xEIE . BENTMXK AT MA TERTR:




Application (HTTP/2) HTTP/1.1

Binary Framing —> POST /upload HTTP/1.1
Host: www.example.org

_ _ Content-Type: application/json

Session (TLS) (optional) Content-Length: 15

{"msg”:"hello"}

Transport (TCP)

HTTP/2
Network (IP) HEADERS frame
—> DATA frame
EEHE

http2. 0B /RI—AMBMEZIRER (MultiPlexing) , EDEEEZ, FEMNETPIREIRY
stream idf 2 AEERAZNFIN . —PrequestiIf—PstreamH D —id, XEF—DERE LA
B Z Pstream, B Pstreamfframern] LARBHLEEZRE—IE, ZR TS AT IARIEstream id¥Eframer
HEEIR B ARBMIrequest EH.,

AIETREIT EEHAZ Y G, SEMARIERKEINEIE S 7 BERRR X BIFRIZFEZER BT,
http2.0EBAIE N stream#B ] LUK E XML R (Priority) Fk# (Dependency) . iR =H
stream&tserverfi L AMBFIREIAE iR, streamiBA] BMREIE ERYsub streams, e RFNKER
A ADSEEN ., shiSABRERELGS TRER, BREAFPERRNapp R maRE, RIEN
BN T A MIIRNEES, ERIEMIERAEAL, MR EEEMIERMERES, AP HFNEN
BREIRETETHTEN, EAMKRSEREMNART. AERBEELIIS THEYA.

header[%4s

BIEREI D http1.xAheaderl FcookieFluser agentRA SRk, MESREEEE K%, http2.0
{E£AencodersRB/FEEEMAIheader K/, BIRING & BHcache—fpheader fields#, BLER T E
Eheaderf9fEin, MXE/NTBEEHNA) . SRNEREETURANE Eheader, B KIEER
¥ E M FERIER,

XEER—NMINIRR, MERREEEcpBslow starthfFiE, =REBEF ZEFIAKIEtCp
segment, F—REERIZAREWackisegmentE{E ZHinitial tcp window KJVRER], X initial
tcp windowiRIEFFENIMEETER, B—KE2 P segmentFHERIKIIAN (—PsegmentKiiZE
15001 FT) , BIMERIAMEENEANETXMENR R, ESFFENERKackZE78ERER
ZE, BAXMBERLTERES, intial windowth H R AT, KASSHMET SAHEE,
EEERMAIEMN, ERBETRIUSZIETFXEYE, httphiheaderM7ERAKEE Al fES#BIT X Dintial
windowtJ{E7T, FTAE ZSEJEheaderfIEE L,

48 EARIRE


https://tools.ietf.org/html/rfc3390

SPDY/2{E R EgzipERE X, Bk MAIRINIE 5 T BREACHHM CRIME{E{SEMEESSSIFISPDY
AMRBAS, REEESEXRBNE—MIUHPACKMERE X, XM NREMEXEER AT
BEREEEZNAET, TEXMEREZFETNNESER, BARTEE I javascriptRiEARATHUE
payloadf9Z&1t,

EEEERNELT

BZappEFinBEEUEE F THMIEED S, X Fhttp1.x3kiR, BETIREtcp segmentEfreset
flagdBHIN iH X AERN ., XMAXSEENTERE, TABRERKMOMEMEILEE. http2.0
5| NRST_STREAMZE B fframe, A]ATEAEIFFIEIZRIBIIR FTEUERE Trequestiystream, RIVELT,

Server Push

Server PushiYINEERTEIE &1 2T, http2.08E B pushiI AN EFPinE BZNN B HETE,
FRAtE0Y“cache push”, BIME—REFIENE, FRHUREHENSZESE, HTREFEH
TREEERYserver push, tATLAEIT & %RST_STREAMZE B frame S E!,

in=212#l (Flow Control)

TCPIMNGEIE sliding windowl B AR MR =TS, KX FHE S sending window, 1EUW A Hreceive
window, http2.089flow control2Z{lreceive windowkIfii%, EUERVIEI A @I ST S B SH
flow window K/)\Z&kER B SR sEHEINZ D &R, R B DatazkEfIframeZ Hflow controlaYInge, T
flow control, #NREFUWFH Eflow window HZERIIER THRAE ZMframe, NIREblock3EEIH
frame, XKiHR—ARFRIFhttp2.0RIERE L T [2IRE,

Nagle Algorithm vs TCP Delayed Ack

tepIR IR — N R B R 2 NagleH A MBerkeleyfdelayed ackE3EMINIIT, http2.03H35H 3t
tep BMUEAMEL, FRLUXFX I SHISER DK AFE. EABITCP_NODELAYZEFNagle®
%, BARITCP_QUICKACKZEFdelayed ack&iE, Hbihttp2.0E A EINZIZRETCP_NODELAY,

BEREMSSL

HTTP2.0{fEMA T tIsSEIFRRALPN MM R, FRIEZIMIZEXREE — 15, HTTP2.0XjtIslyRE
MM T E—F g, BERRBENHER TV EMABLRENMEBERE, —ENEEARETTERY
GEM, MREssINEERESH, EFimMserveriicipher suitel R BRE, BIEMISBNELMK,
MIIEREM, TEserverimEBEhttp2 OFRHEEYFAIERIX—=.

3.3 HTTP2.0EB k=

SPDYFIHTTP2.0Z [BIAUBRRR K R, LAKgooglefFuSPDYRIEIIEE, XMRREZILAIRICE TR
googleR BRMAMMNMREW T . XEIZEIE, googledRAaSa, ELFMUEREHBEM
hEam, ETHIZH, EBZENEECHNAS. MEBEMHINAEZTL LI DEREL, HihilasiE
A2 RHNRIEGBRINE T, Hi&BgooglellSEXMRIBETE, googleBIRELRRINET
— A you canyou up,

HTTP2.0RSRAEH, BRTHASEEIER. HTTPR2Z.0RANSRETZRER, MZKRERNIT
WRREBENPIEREANIGRE TARE, FIABASRERER TN T AR LSRR, XA

WELSDIGEE, 1Bhttp2. ORIIFAAAURZEmultiplexing, ERESE, I RIZH], server pushHZEHE
=8, STARRBIRapp iR, tLil@Eapp, httpidREKR, ZIRE AT SHEFTEREHRIGIR
Ft. ZHRERMIERNRT AT USE T XN ILLME,



https://en.wikipedia.org/wiki/BREACH_(security_exploit)
https://en.wikipedia.org/wiki/CRIME
https://http2.github.io/http2-spec/compression.html
https://en.wikipedia.org/wiki/Nagle%27s_algorithm
https://en.wikipedia.org/wiki/TCP_delayed_acknowledgment
https://http2.akamai.com/demo

HTTP2.0X FssIBRBESHEFREBEMER, FOFAREXNSSIMEBESILER, CPUMBEIRFE,
FERMAIENSRA, HLssIThttpEE3T RN IMER AT MMARZBNREET, MEBEERIX
BAAZZE, HTTP2.0th A AR iEssl, BLEIGRMLrIgEREShttps, EEAIILIERRSS23M9cachefik
B, MTATZEEFHRENgetF KA UET RS R[EFRMMMIRIL.

3.4 HTTP2.08930 K

HTTP2.0OfE N TR ANMENINE ERE—BNBIEER, BHTTPAERETFNAREMN, FHFAN
ZEWWMXPVEARRE, BREBMXMIT, NMWMEEMBHRENSTMHEN, HTTP2Z0EEREENE
BT SHTTP1 xWFRBEE, RZ2EHTTP1I.XN TEM T —ZFframing layer, B{FEEERENE
INe FIARHESS, HTTP2.0M9E KIRE R BERITBAER D ARIFIHEA,

Firefox 201 5EAEEN R AREFNE], H13%MhttpREEZ(ER 7 http2.0, 27%H5httpsth 2
http2.0, MEXELATHFEMIERES, —RAFPERAZEESER T http2.0, Fd T ARXEF—1E
5, ZRZENMRMIEZhttp2.088, EHENRABDERENABENR, B0 AER XD /iGN
. MFFLEERN, FTLETWeb DeveloperfgNetworkSREE VAT, W TE:

| Request URL: https://plus.google.com/u/@/_/notifications/frame?sourceid=1&h1l=en&ori ..
Request method: GET

Status code: O 200 OK

Version: HTTP/2.0

Filter headers

Edit and Resend Raw headers

Server: "ESF"
X-Content-Type-Options: "nosniff"
X-Firefox-Spdy: "h2"
X-UA-Compatible: "I[E=edge, chrome=1"

x-xss-protection: "1; mode=block"
HrhVersion: HTTP / 2.0B4&RIBARAININER, FirefoxiftEheader2E A T X-Firefox-

Spdy:"h2”, tWe]AEHEEEAhttp2.0,

Chromef£2015FMMEIAIhttp2. OMEAE B 18% ., FAIRXTHRFARRKREER, EXNChromeIlER
A—EBD MEHEIXRQUIC (google EEFFRFAIS—IRIEL) . Chrome L th A IA{E AL BIATIEMK
#4822 EAhttp2.0,

4. BBehisHTTPIIA

4.1 iOSThttpI ik

i0S %2 MiIOS8TFA7 BT NSURLSession3E 3 45SPDYRY, 10S9+FFH4 B asz#5http2.0, SCFR.E
applexthttp2.03FEBEL, H NEMERKR, FARKRATSHFEIBLIMERhttpsKHITRIEESH,

APN (Apple Push Notifiction) fEIOS9_EthELZE@iThttp2.0REHMATT . i0S9 sdkEHY
NSURLSessionERIAEAttp2.0, MENALERGEETEERN, EERFapiRAEZIKZ BRI
MRASEIhttp il

NFRFEERRIEELAERERENtpERARR? EERER, Happmsx, EEMRAENRE
B —RappAEhttpRERTAMARSE, “EFAANKSEIAREZ M. http2.0OMZBEETE S
BZ, BEFRAREEETAMMTANE), RFEFEMAIOSHISDKYRIFENT], BfRmZhttp2.0R8EE
FAFiOSoryI% %, SPDYRIER BB MM —LE, BN RE R AFREIOS6+1II%E .. iOSIHAISPDY R LA(E
FAtwitterFF A #9CocoaSPDYA R, BB —m B EISHILLIE:



AT ERMOTLSEIAZIENPN, FrLA@EINPNINEEASPDYM I A@IT BRIA443 TR ORI, B
s, —RBEFPinflserverENAEFER S — im0 S KMNPNIDE, ZFserveriXm@id
request header& BT E FinE S < IFSPDYMINPNIAEE R, F—MAESEE—R, ~TIF
EMIERRIBAAENhttpiEK#mapZlB—"port, url mappingd MBS ZH ZHIMN—EXE, twitter
B S Mistwitter.comE B EE M55,

HT 280 (EbaNChrome) |, serverim (Lb#lnginx) #RFEEEFTENFSZIFspdy T, EEZEgoogleE HER
BEHEELEEIFT, spdys2—NIEAE, SMEIOSIHIELREELHK, FRLAXED IR AR
FSERAFNECEEHE.

4.2 Android FhttpIjk

androidfNiOSIEREM, http2. 0RBEEMAL THF, spdyfF AT BEARMABEFENLE,

X F{ERAwebviewtJappKift, TEE T chromeAiziIwebview7 §ExZ #5spdyFlhttp2.0, fMandroid
R HwebviewZMandroid4.4 (KitKat) 72U ETFchromeW#ZhY,

3t F{EHnative apiifABAThttpIE KRR, okhttpE AT iFspdyFihttp2.0M9FI1T AR, WR(FEH

ALPN, okhttpEskandroid & 4t5.0+(3LFR L, android4.4 EFtE TALPNAISEH, ARidHbug, &
504 ERXIEE), MREANPN, mJAMandroid4.0+FFiax#E, TFINPNtEE BT IEER DKM
i)‘(o

HRIE

A ERHTTPM1.XZISPDY, BEIHTTP2.0M—LFETTIR/RAR, HTTP2.0IELTFERL N AL L™~
ARSI ER, MR RRESE VIR AETNS 2R AR ARIE, HTTP1 . xFISPDYISTE
—EREIRASLERIZERA, (FRIREIN, FET7HRXEMINEBNRAET, TEEITES MRS
HEZS, M AENIA R,

SE %

http://http2-explained.haxx.se/content/en/part5.html

https://www.chromium.org/spdy/spdy-whitepaper



http://music4kid.github.io/ios/2016/01/22/dnsmapping/
http://http2-explained.haxx.se/content/en/part5.html
https://www.chromium.org/spdy/spdy-whitepaper

Auto Layout: SnapkitiRi3SIHT

Snapkit:2 B aISwiftRi@EI i3 1TAuto Layoutfn B SRR TRIFIRE . 50CHHEERAIAUto
LayoutFFREEMasonry:2E— T EIA LR, BEBLRIAPIKAE,

Auto LayouthJ7<fE&
Auto LayoutP] IR AR — T REFZ T TRZEHRENXAN—FIES . 87TXAEARANAZE

—F4AR,

FEHXZEM N ANXATUA—REE (y=ax+b) FRK, SWHEL, SELRNEXHARE—
XA BEE NS

item1.attribute1 = multiplier x item2.attribute2 + constant

BUE—KEANREAE:

Blue — Red

Relationship Attribute 2

T

RedV|ew Leading = 1.0 x BIueV|ew trailing + 8.0

| [ | | II|II | I_rl

Item 1 Attribute 1 Multiplier ltem 2 Constant

XFRLARKRRedViewty LB 5BlueViewHIBHIIEE A8,
[FE4 APIRY o) 80

Auto Layout \RIBEEEARMELIR (NSLayoutConstraint) , BEL—TTTRFRARFKRT
ENTREXAR,

Visual Format Language

Visual Format Language @Bl 2L RM—M A . — AR ERERENFRBERERAR.
SRR NG XE:

D



let viewsDictionary = ["labell": labell, "label2": label2, "label3": label3,
"labeld": label4d]

let metrics = ["labelHeight": 88]

let constraint = NSLayoutConstraint.constraints(withVisualFormat:
"V:|[labell(labelHeight)]-[label2(labelHeight)]-[label3(labelHeight)]-
[labeld (labelHeight)]-(>=10)-|",

options: [], metrics: metrics, views: viewsDictionary)

view.addConstraints(constraint)

BEBCHN—ERTRTIBXTREXRINEE.
TEHHERER T —LVFLREE:

Standard Space
[button]-[textField]

{ Ruttean ) _ 3
Button 8

\ ' |

Width Constraint
[button(>=50) ]

— 50 —4--4

{ Rittern )
{ Button

Connection to Superview
|-50-[purpleBox]-50-|

— 50 —{— 5° —

=
o XcodelHlQMBARMEMNMBIXMIEE, WRIXMBERME, BRLRNESERAE
E}JO

o —RAIUKRRIVMIAE—TAE ERNARKR, FAUPIM—REIZL TR,
o TEXMEEMRSI T RAERIE L ARMBILIR.

R



o VFLAIBZEERAFERXANAR, XNT—LEAR, LEWLEA (aspect ratios) HXRIART

/ﬁL VFL@J)ZL

o RERTAMBEVFLFHS, FIINREEESITHIFRAR.

SCRRER: TEF

VFLBE — 1M HEBRINFHSERTARIA. AXMFHIER, —TTERNENRKFESREZRE
HEER. VFLAEEE—ENFES G, SBMNERESPHRARIANSNEERIZ. WRE
H—TFRESERTUSHTAFERNEE, FNAEZRIE BB A RIEEVFL,

i0OS 7 & 8: NSLayoutConstraint

RIRBEMNEXSblueViewf s BAKTEA 100, TFIOS 7HXEHES

blueView.translatesAutoresizingMaskIntoConstraints = false

// 10S 7

let widthConstraint

relatedBy: .equal,
constant: 100)

= NSLayoutConstraint(item: blueView, attribute: .width,
toItem: nil, attribute: .notAnAttribute, multiplier: 1,

blueView.addConstraint (widthConstraint)

let heightConstraint
.height, relatedBy:

= NSLayoutConstraint(item: blueView, attribute:

.equal, toItem: nil, attribute: .notAnAttribute,

multiplier: 1, constant: 100)

blueView.addConstraint (heightConstraint)

REFREKTEERER, HOS8HREEE

// 1i0S 8

let centerXConstraint = NSLayoutConstraint(item: blueView, attribute:

.centerX, relatedBy:

1, constant: 0)

.equal, toItem: view, attribute: .centerX, multiplier:

centerXConstraint.isActive = true

NSLayoutConstraint (item: blueView, attribute: .centerY, relatedBy: .equal,

toItem: view, attribute: .centerY, multiplier: 1, constant: 0).isActive =

true

8% NSLayoutConstraint MRIFESIE—HH, XBIRZFEIOS 7HFEIE L XFARMIZM
EWINRE, FIOS 8RB ET XM, REEBIREXFARM isactive AtruelIFAI A, AU
BHEMERRAN—FARBEEELMERXZNRNNNEMANNER, BRARBRBXZORMZINGE

MTHRE LR,

B

XIEFNAPIBATENRAETARMEZNSY, ERE5EMNIEEED, BRARMFE/INTSL, ED
FERNSYUETLTN., SRXRERN—FOR, BY LENKBEIMNERNEL, RBRE—

viewlJ B BB ARNKEBEZR—

Y, APINRILDRE,



i0S 9 : Layout Anchors

Auto Layout £ HmESS, EREH T —EFNAPIRBIZAR, HEMREERIZGIHXEAPISET
Snapkit, EANNE EHLZIR,

M EE—TSEMEFNHE, EOSIFERBXES:
blueView.translatesAutoresizingMaskIntoConstraints = false

blueView.widthAnchor.constraint (equalToConstant: 100).isActive = true

blueView.heightAnchor.constraint (equalToConstant: 100).isActive = true

blueView.centerXAnchor.constraint (equalTo: view.centerXAnchor).isActive
true

blueView.centerYAnchor.constraint(equalTo: view.centerYAnchor).isActive =

true

constraintpREFI A 7 swiftiREVENAS BRVIES 151, BmultipierflconstantBc & 7 BIME., TEM
BRERZERUT:

func constraint(equalTo anchor: NSLayoutDimension, multiplier m: CGFloat,

constant c: CGFloat) -> NSLayoutConstraint

BAMSALEZANEEZR T —TEXN#ED , ARFINEEEMNZEBAIBLENS N, KEFR

Snapkit

AR ENE. RFRNFREIRASNapkit B EXFR:

blueView.snp.makeConstraints { (make) in
make.width.height.equalTo(100)

make.center.equalToSuperview()
BHRENTHG, EEEM.
PR
Attributes
FENEA— T mEMattribute,

NSLayoutAttribute

REEAPHEHAIBEMR NsLayoutAttribute , B— &S



enum NSLayoutAttribute : Int {
case left

case right

case top
[/
case notAnAttribute
}
ConstraintAttributes

NSLayoutAttribute IR EZAET —RRBERE—TREML.

AMBNBA LT BIEHEXNN —FRANNE, LETEA,

make.width.height.equalTo(100)

—MER AR ZED, fEswiftFFiE optionset HXT .

XEBFEMETR—T optionset AA:

struct ShippingOptions: OptionSet {

let rawValue: Int

static let nextDay = ShippingOptions(rawvValue: 1 << 0)

static let secondDay = ShippingOptions(rawValue: 1 << 1)

static let priority = ShippingOptions(rawValue: 1 << 2)

static let standard = ShippingOptions(rawValue: 1 << 3)

static let express: ShippingOptions = [.nextDay, .secondDay]
static let all: ShippingOptions = [.express, .priority, .standard]

FENREBEXN al1 MR —TERNES. BiIEmEHLERRR

UIViewAnimationOptions 2 IX AL,

ConstraintAttributes ;@Snapkitdf BT RnattributefJ2£8!, X T 5 NSLayoutAttribute —

AR

struct ConstraintAttributes : OptionSet {
static var none: ConstraintAttributes { return self.init(0) }
static var left: ConstraintAttributes { return self.init(l) }
static var top: ConstraintAttributes { return self.init(2) }
static var right: ConstraintAttributes { return self.init(4) }
Jlooc

WY B+ IZEN



SR optionset REN T/ MEAEHNEL, 5T EFBOEM, SnapkitAEX T LNEE
%

func + (left: ConstraintAttributes, right: ConstraintAttributes) ->
ConstraintAttributes {

return left.union(right)

func +=(left: inout ConstraintAttributes, right: ConstraintAttributes) {

left.formUnion(right)

}

func -=(left: inout ConstraintAttributes, right: ConstraintAttributes) {
left.subtract(right)

}

func ==(left: ConstraintAttributes, right: ConstraintAttributes) -> Bool {

return left.rawValue == right.rawValue

AN{aIFE AINSLayoutAttribute

RNEEERINERRSHIAPI, FiLA constraintAttributes HFEFRIRNITNAY
NSLayoutAttribute E/Yil Y XEGBEREITERM layoutAttributes EPZ

var layoutAttributes: [NSLayoutAttribute] {

var attrs = [NSLayoutAttribute]()

if (self.contains(ConstraintAttributes.left)) {
attrs.append(.left)

}

if (self.contains(ConstraintAttributes.top)) {
attrs.append(.top)

}

if (self.contains(ConstraintAttributes.right)) {
attrs.append(.right)

}

Jfcoo

return attrs

BIRIREY layoutAttributes B, MASRIEE BIELER—TIMH) NSLayoutAttribute %X
HiR[E,

B EAEtiModel

Snapkit MXZHFIOSTF A, BEXxHFFtvOS, macOSEM &, ATEHERNIXFFZTA, SnapkitiE/l
TEANREEMEET R,



ConstraintView

ConstraintView — 5%, NNAMEIOSLER viview :

#if o0s(i0S) || os(tv0Ss)

public typealias ConstraintView = UIView
#else

public typealias ConstraintView = NSView
#endif

Hf /L7507
FL, SnapkitdEXEM/LMBIE, HRX RN TFE:

Snapkit i0S

ConstraintLayoutGuide UlLayoutGuide
ConstraintLayoutSupport UlLayoutSupport
Constraintinsets UlEdgelnsets
ConstraintinterfaceLayoutDirection UlUserlInterfaceLayoutDirection

ConstraintRelation

EMAFHERRE constraintRelation ;REXRABHAR, MEEMTET —IE,

enum ConstraintRelation : Int {
case equal =1
case lessThanOrEqual

case greaterThanOrEqual

var layoutRelation: NSLayoutRelation {
get {
switch(self) {
case .equal:
return .equal
case .lessThanOrEqual:
return .lessThanOrEqual
case .greaterThanOrEqual:

return .greaterThanOrEqual

1B1d layoutRelation JREXZEIXINZAY NSLayoutRelation {H,



Constraintitem

—RARI N PF N tem,
item1.attribute1 = multiplier x item2.attribute2 + constant

—NtemBEFMNEM: targetMattributes, FRRXMtemAsLEIFIE 14 :

public final class ConstraintItem {
weak var target: AnyObject?
let attributes: ConstraintAttributes

f0oocc

FRSER B MEITCA T final, BHEFTLMRBMITAOMEE, hRI TR PLETEERAR,
BH == BEFN

public func ==(lhs: ConstraintItem, rhs: ConstraintItem) -> Bool {
// pointer equality
guard lhs !== rhs else {

return true

// must both have valid targets and identical attributes
guard let targetl = lhs.target,
let target2 = rhs.target,
targetl === target2 && lhs.attributes == rhs.attributes else {

return false

return true

ConstraintItem BEH T == BEFN ., BRAAMATIFZEAZIEQE—RAEFELIL, FTEXES
HIUFRICERRE 1== . IEEBHMmItemiattributes2 & —H#,

layoutConstraintitem

targetfZ£ B ZE Anyobject , EHITEEFIMIEAALE., ENEREL T — 1T ELLBEZIRITNE
M

var layoutConstraintItem: LayoutConstraintItem? {

return self.target as? LayoutConstraintItem

LayoutConstraintitem



LayoutConstraintItem — MY, AFRRTLURINARNTR, FIiOS9ZHI, RE ulview
BERINAR, TEiOS 9, 5INT RIS 5B viLayoutGuide , RILAF] uiview —HERNINZA
Ro

public protocol LayoutConstraintItem: class {

}

@available(iOS 9.0, 0OSX 10.11, ¥*)

extension ConstraintLayoutGuide : LayoutConstraintItem {

}

extension ConstraintView : LayoutConstraintItem {

}

BRI MM E SCHBLE BREF B IR ?
prepare
EXT— prepare R, MIRZE viview XK, NIE

translatesAutoresizingMaskIntoConstraints REN false :

extension LayoutConstraintItem {

internal func prepare() {
if let view = self as? ConstraintView {

view.translatesAutoresizingMaskIntoConstraints = false

00 oo

superview
EEUIEHAREERN T superview M5, EMXET BT —1 superview BIE:
var superview: Constraintview? {

if let view = self as? ConstraintView {

return view.superview

if #available(iOS 9.0, 0SX 10.11, *), let guide = self as?
ConstraintLayoutGuide {

return guide.owningView

return nil



constraints

BPUIViews EHATBERTLFLAR, FABAEX T JLNARIIBRRARMNRE, N—TATREARNE

(=

var constraints: [Constraint] {

return self.constraintsSet.allObjects as! [Constraint]

func add(constraints: [Constraint]) {
Jcoo

func remove(constraints: [Constraint]) {
Vo000

private var constraintsSet: NSMutableSet {

let constraintsSet: NSMutableSet

if let existing = objc_getAssociatedObject(self, &constraintsKey)
as? NSMutableSet {
constraintsSet = existing
} else {
constraintsSet = NSMutableSet()

objc_setAssociatedObject(self, &constraintsKey,
constraintsSet, .OBJC_ASSOCIATION RETAIN NONATOMIC)
}

return constraintsSet

AT RIEERNARASFEEERMN, WEBAT NsMutableSet FiRTFE, NTATRRswifthA set
EHIE? AR TEEEXET RE, BITOCHHruntime’ A objc_getAssociatedobject R
7, FINFEROCHNSR, TRIERET NsMutableset , RGHRM T — A constraints &
23 R

En

F—SKE R B RYR T2 IXAE

==
BE



Constraintitem LayoutConstraintitem

UlView
target:
LayoutConstraintitem —————=

attributes

UlLayoutGuide

constraints

Constraintitem8&—ARBMM—TXNAIFfHEEA (LayoutConstraintitem) , X LAIA]AE
& UIView BAJEER UILayoutGuide , XM AIMBEEHIE LM constraints RINBEHEZRIFEN
—HAR,

LayoutConstraint

LayoutConstraint PEE NSLayoutConstraint , j\]?1%ﬁ§§'ﬁ%m7fgﬂ’\]éﬁ—,
1§ identifier BMIIRMT label , T —TREMESR,

public class LayoutConstraint : NSLayoutConstraint {

public var label: String? {
get {
return self.identifier

}
set {

self.identifier = newValue
}

weak var constraint: Constraint? = nil

Snapkitr—& 2R AT BEXT N J 11 NSLayoutConstraint , FTLAIXEE—weak#y constraint /&
MR A X KA RAISnapkit YR SLH) ,

*Target

BRXFNRE:

make.width.height.equalTo(100)

make.center.equalTo(self.view)



TR E equalTo WSEEILE—ME, tHEIIUE— vrview EH!,
f£iOS 9RIAPINZ ARt — R AIP R EL:
open func constraint(equalToConstant c: CGFloat) -> NSLayoutConstraint

open func constraint(equalTo anchor: NSLayoutAnchor<AnchorType>) ->

NSLayoutConstraint

Snapkiti@id E X 7 — P *Target I HINCRIAZIX T B, XEFIZE— & 2194
¥ ConstraintPriorityTarget , XM EIER AENIREPriorityf2£E,,

public protocol ConstraintPriorityTarget {

var constraintPriorityTargetValue: Float { get }

extension Int: ConstraintPriorityTarget {

public var constraintPriorityTargetValue: Float ({

return Float(self)

//

extension Double: ConstraintPriorityTarget {

public var constraintPriorityTargetValue: Float {

return Float(self)

extension CGFloat: ConstraintPriorityTarget ({

public var constraintPriorityTargetValue: Float {

return Float(self)

AIRBRIFRB T AKRGFHINE, EMNFEX T FERELE *TargetValue, RBES LI TED
NEIE B IR A, XM ANEAREM T —RRBNERE, BN TERAPIKIAFPMUEET
REVLIREYP IR,

X *TargetG AT L



X KEXValueIEME. BREX
ConstraintRelatableTarget =

constraintConstantTargetValueFor(layoutAttribute:
NSLayoutAttribute)

ConstraintConstantTarget
ConstraintPriorityTarget constraintPriorityTargetValue
ConstraintMultiplierTarget constraintMultiplierTargetValue

ConstraintOffsetTarget constraintOffsetTargetValue

ConstraintinsetTarget constraintinsetTargetValue

RelatableTargetE N AT INEF /LM AEEE, RWTEEMNESBE—ERNEN, EERRHET

RBUAEIRFIHT

public class ConstraintMakerRelatable {

internal func relatedTo(_other: ConstraintRelatableTarget, relation:
ConstraintRelation, file: String, line: UInt) -> ConstraintMakerEditable {
let related: ConstraintItem

let constant: ConstraintConstantTarget

if let other = other as? ConstraintItem {
o000
related = other
constant = 0.0
} else if let other = other as? ConstraintView {
related = ConstraintItem(target: other, attributes:
ConstraintAttributes.none)
constant = 0.0
} else if let other = other as? ConstraintConstantTarget {
related = ConstraintItem(target: nil, attributes:
ConstraintAttributes.none)
constant = other
} else if #available(iOS 9.0, OSX 10.11, *), let other = other as?
ConstraintLayoutGuide {
related = ConstraintItem(target: other, attributes:
ConstraintAttributes.none)
constant = 0.0
} else {

fatalError("Invalid constraint. (\(file), \(line))")

ffooc



Constraint
Constraint @SnapkitPRIRNARIIITR,

EfhilE1E

E/& Constraint IMEBEARY LayoutConstraint , FTUAEMLEMHEI—EN:

public final class Constraint {

internal let sourceLocation: (String, UInt)

internal let label: String?

private let from: ConstraintItem

private let to: ConstraintItem

private let relation: ConstraintRelation

private let multiplier: ConstraintMultiplierTarget
private var constant: ConstraintConstantTarget

private var priority: ConstraintPriorityTarget

f0ooc

EINT — sourceLocation B, ATIEFEMXZFARIPERBUE, — Tuple , B—
BRAXHER, BEZMERIMBITEH., XITEMTUERIIAEEEEXER.,

layoutConstraints

FEIRMCARE TN AT LayoutConstraint 4, EAESnapkithf—1TARMEMHZE—TAHE,
FRART DASYRZ JLERIRAELOR . TENABENNEMMESTMKE, BH layoutFromAttributes 4
AT EY LayoutConstraint , RIERINE layoutConstraints[:F'°



public var layoutConstraints: [LayoutConstraint]
// MARK: Initialization

internal init(from: ConstraintItem,
to: ConstraintItem,
relation: ConstraintRelation,
sourceLocation: (String, UInt),
label: String?,
multiplier: ConstraintMultiplierTarget,
constant: ConstraintConstantTarget,

priority: ConstraintPriorityTarget) {

self.from = from

self.to = to

self.relation = relation
self.sourcelocation = sourcelLocation
self.label = label

self.multiplier = multiplier
self.constant = constant
self.priority = priority

self.layoutConstraints = []

/looo
let layoutFromAttributes = self.from.attributes.layoutAttributes
for layoutFromAttribute in layoutFromAttributes {
/o600
// XN LayoutConstraint
let layoutConstraint = LayoutConstraint(
item: layoutFrom,
attribute: layoutFromAttribute,
relatedBy: layoutRelation,
toItem: layoutTo,
attribute: layoutToAttribute,
multiplier: self.multiplier.constraintMultiplierTargetValue,
constant: layoutConstant
)
layoutConstraint.constraint = self

self.layoutConstraints.append(layoutConstraint)

BEIELRE AR

LayoutConstraint 18I isActivate TEXFURAEM ., £ constraint HWHEMIEREA wEHA
HIERIK -



public final class Constraint {

/coo

func activateIfNeeded(updatingExisting: Bool = false) {
4l oo

}

func deactivateIfNeeded() {

//o..
}
}
Eh
Constraint
from, to

relation. constantZf
LayoutConstraint

layoutConstraint i

ayoutcLonstrain B

Y s = NSLayoutConstraint
VS . \"\~\

EENFEEE . =~ weak constraint

e activate()
e deactivate()
e updateConstantAndPriority()

ConstraintDescription

BALIR—LBIAE (multipierBRIAR1, constanBRIAN0) BEMAMFHIRENIE? ZERM

= ConstraintDescription ,
BEEE—T constraint HERBEMUANMEIHFTRE let . Snapkit%wEE constraint RBE—THRTEA,

MERENREAR, EEXEYRNEGER. MYTXTURNSENTSERE, XM

7= ConstraintDescription ENX: ERZE—TARMAEENSE.



public class ConstraintDescription {

internal let item: LayoutConstraintItem

internal var attributes: ConstraintAttributes

internal var relation: ConstraintRelation? = nil

internal var sourceLocation: (String, UInt)? = nil
internal var label: String? = nil

internal var related: ConstraintItem? = nil

internal var multiplier: ConstraintMultiplierTarget = 1.0
internal var constant: ConstraintConstantTarget = 0.0

internal var priority: ConstraintPriorityTarget = 1000.0

internal lazy var constraint: Constraint? = {
guard let relation = self.relation,
let related = self.related,
let sourceLocation = self.sourcelLocation else {
return nil
}
let from = ConstraintItem(target: self.item, attributes:

self.attributes)

return Constraint(
from: from,
to: related,
relation: relation,
sourceLocation: sourceLocation,
label: self.label,
multiplier: self.multiplier,
constant: self.constant,

priority: self.priority

()
// MARK: Initialization

internal init(item: LayoutConstraintItem, attributes:
ConstraintAttributes) {
self.item = item

self.attributes = attributes

ConstraintDescription ENXTH constraint —HFHNERSE B, AREMETTHY var ,
1B1d constraint BMARY constraint SEEIFSLHI, HJ?E%’EEE’J%?UE?ZE&%Tmultiplier\
constant, priorityB9ZRIAE.

AR TSR LEAEIE?



attribute  item  multipier constant priority identifier

| T

make.width.equalTo(view).multipliedBy(2).offset(|).priority(800).labeled("Width")

ConstraintDescription

>

FAmMakeENE—PERENEREEHSIREER|— constraintDescription LI, FFMIX
TSLBIAY constraint BMAEM—"EIEA) constraint ,

ConstraintViewDSL

MEMERSnapkittIIB—HHIRARE.

blueView.snp.makeConstraints { (make) in
make.width.height.equalTo(100)
}

snp

public extension ConstraintView {
Jfcoc
public var snp: ConstraintViewDSL {

return ConstraintViewDSL(view: self)

snpUlViewl—1M T EBEM, BRRE—1#1EY constraintviewdst £, XGRS
ERRFE T view,

contentHuggingPriority, contentCompressionResistancePriority

7EDSLHETEE T8 EHuggingPriorityAlCompressionResistancePriorityf/E 14, EsetfIrtRIEMA
UIViewtI 7535



public var target: AnyObject? {

return self.view

internal let view: ConstraintView

internal init(view: ConstraintView) {

self.view = view

public var contentHuggingHorizontalPriority: Float {

get {
return self.view.contentHuggingPriority(for: .horizontal)

}
set {

self.view.setContentHuggingPriority(newValue, for: .horizontal)
}

public var contentHuggingVerticalPriority: Float {
Jlcoo

public var contentCompressionResistanceHorizontalPriority: Float{
{fcoo

public var contentCompressionResistanceVerticalPriority: Float {
#0000

ConstraintAttributesDSL

SnapkitP iR BARMNIHEERESXAE:
make.left.equalTo(self.view.snp.right)

XEBH snp.right BEMEENXTE ConstraintAttributesDSL BB, ConstraintViewDSL SEIL T

v

X constraintAttributesDSL 1Y,



public struct ConstraintViewDSL: ConstraintAttributesDSL {

public var target: AnyObject? {

return self.view

extension ConstraintBasicAttributesDSL {

public var left: ConstraintItem ({
return ConstraintItem(target: self.target, attributes:
ConstraintAttributes.left)

}

public var top: ConstraintItem {
return ConstraintItem(target: self.target, attributes:

ConstraintAttributes.top)
}

f0oocc

BIREOIEE— constraintItem MR, XTNRAECDENAT, E&targetill
ConstraintAttributes, RxR—"Pitem,

makeConstraints

XEYHARIEDART makeConstraints FE, FEITIAE X T updateConstraints,
remakeConstraints. removeConstraintsE M BA RN %,

REZELXEERIENZOTZ constraintMaker ,



public func prepareConstraints(_ closure: (_ make: ConstraintMaker) ->
Void) -> [Constraint] {

return ConstraintMaker.prepareConstraints(item: self.view, closure:

closure)
}
public func makeConstraints(_closure: (_ make: ConstraintMaker) ->
Void) {
ConstraintMaker.makeConstraints(item: self.view, closure: closure)
}
public func remakeConstraints(_ closure: (_ make: ConstraintMaker) ->
Void) {
ConstraintMaker.remakeConstraints(item: self.view, closure: closure)
}
public func updateConstraints(_ closure: (_ make: ConstraintMaker) ->
Void) {
ConstraintMaker.updateConstraints(item: self.view, closure: closure)
}
public func removeConstraints() {
ConstraintMaker.removeConstraints(item: self.view)
}
ConstraintMaker
SeseEMaker{ERRIE)

make.width.equalTo(100)

makefIE A BT Z MR EIE constraintDescription EIERTE,



public class ConstraintMaker {

public var left: ConstraintMakerExtendable {
return self.makeExtendableWithAttributes(.left)

private let item: LayoutConstraintItem

private var descriptions = [ConstraintDescription]()

internal init(item: LayoutConstraintItem) {
self.item = item

self.item.prepare()

internal func makeExtendableWithAttributes(_ attributes:
ConstraintAttributes) -> ConstraintMakerExtendable {
let description = ConstraintDescription(item: self.item, attributes:
attributes)
self.descriptions.append(description)

return ConstraintMakerExtendable(description)

Jfooc

maker#JIaLIHZIR—NitemEASER, EXEFEBATitemil prepare() KREX, FRAE T UIViewll
REMRBEARBREXBIRE translatesAutoresizingMaskIntoConstraints

func prepare() {
if let view = self as? ConstraintView {

view.translatesAutoresizingMaskIntoConstraints = false

ZECE T — 1K constraintDescription #{4H,

FrigEmakerBIAREIE LN make.left . make.center FiSBIE— XN

ConstraintDescription /nIN% descriptions XEHA,

ConstraintMakerExtendable

ConstraintMakerExtendable 4#& B ConstraintMakerRelatable ° B A EEN
7 ConstraintMakerRelatable 4“



public class ConstraintMakerRelatable {
internal let description: ConstraintDescription

internal init(_ description: ConstraintDescription) {

self.description = description

51lb221ll constraintMakerEditable 4%
7& ConstraintMakerPriortizable , ConstraintMakerPriortizable 4%

7 ConstraintMakerFinalizable , ConstraintMakerFinalizable WENX T —HHHBT S

it
public class ConstraintMakerFinalizable {
internal let description: ConstraintDescription
internal init(_ description: ConstraintDescription) {

self.description = description

@discardableResult
public func labeled(_label: String) -> ConstraintMakerFinalizable {
self.description.label = label

return self

public var constraint: Constraint {

return self.description.constraint!

make.left

FHE 1eft KRB, S&AVIREIZ self :



public var left: ConstraintMakerExtendable {
self.description.attributes += .left

return self

public var top: ConstraintMakerExtendable ({
self.description.attributes += .top

return self

makefEE—EiRERE Zattributes, IREMattributesfidescriptionfrTz,
ConstraintMakerRelatable

ERETBYEMEMREItem2, FE _EConstraintMakerRelatable EX. T equalto HEK:



@discardableResult
public func equalTo(_ other: ConstraintRelatableTarget, _ file: String =

#file, _ line: UInt = #line) -> ConstraintMakerEditable {
return self.relatedTo(other, relation: .equal, file: file, line:
line)
}
@discardableResult

public func lessThanOrEqualTo(_ other: ConstraintRelatableTarget,
file: String = #file, _ line: UInt = #line) -> ConstraintMakerEditable {
return self.relatedTo(other, relation: .lessThanOrEqual, file: file,
line: line)

}

internal func relatedTo(_other: ConstraintRelatableTarget, relation:
ConstraintRelation, file: String, line: UInt) -> ConstraintMakerEditable {
let related: ConstraintItem
let constant: ConstraintConstantTarget
// related (toItem) . constantiFH{TIH{E
if let other = other as? ConstraintItem {
Jlcoo
related = other
constant = 0.0
} else if let other = other as? ConstraintView {
related = ConstraintItem(target: other, attributes:
ConstraintAttributes.none)
constant = 0.0
} else if let other = other as? ConstraintConstantTarget {
related = ConstraintItem(target: nil, attributes:
ConstraintAttributes.none)
constant = other
} else if #available(iOS 9.0, OSX 10.11, *), let other = other as?
ConstraintLayoutGuide {
related = ConstraintItem(target: other, attributes:
ConstraintAttributes.none)
constant = 0.0
} else {
fatalError("Invalid constraint. (\(file), \(line))")
}
// B ConstraintMakerEditable iR[E, #HANTFT—MERENRIEH
let editable = ConstraintMakerEditable(self.description)
editable.description.sourcelLocation = (file, line)
editable.description.relation = relation
editable.description.related = related
editable.description.constant = constant

return editable



BIREIEEAEY, BA equalto WBMRICR TIRIBAIAIE, 1EZ Trelated (toltem) .
constant, FEXEERMIATfrom, to. relation, constant, {EdescriptiongfFixss
ConstraintMakerEditable,

MakerEditable, MakerPriortizable, MakerFinalizable

EENSEMAN LEN—F, SPNBMRETRNG, RERXENYNEM.
ConstraintMakerEditable ConstraintMakerPriortizable ConstraintMakerFinalizable
multipliedBy priority labeled
dividedBy
offset

insets

E/GM ConstraintMakerFinalizable {R{FHIdescription BERH LR,
Bl

ConstraintMakerEditable

ConstraintMaker ConstraintMakerPriortizable

ConstraintMakerExtendable

. Wi i ) ConstraintMakerFinalizable
e Ll ConstraintMakerRelatable
e left, leading ___ _ — >
* edges equalTo() - description
N description--------""""""" ¢ labeled
¢ constraint
*Extendable *Relatable *Editable *Priortizable *Finalizable
ConstraintDescription
+ width. height JA— « multipliedBy
¢ LayoutConstraintitem : I;ct:tg;sleadlng = * related o * dividedBy * priority - oo
* ConstraintAttributes o G * constant : i‘:g:?‘ * constraint
* centerX, Y
*  multiplier

* constant

makeConstraints

BEIFBIELRAM S EMaker R



internal static func makeConstraints(item: LayoutConstraintItem,
closure: (_ make: ConstraintMaker) -> Void) {
let maker = ConstraintMaker(item: item)
closure(maker)
var constraints: [Constraint] = []
for description in maker.descriptions {
guard let constraint = description.constraint else {

continue

}

constraints.append(constraint)

}

for constraint in constraints {

constraint.activateIfNeeded(updatingExisting: false)

MIEZXEEAEEEMW, EREAHFINItem, BIE—TMaker, EEERTX Tmaker 219
ConstraintDescription ¥4H, ZFEMIXTEAREMMNNNAR, REBEXLEAR,

RIBEE

Snapkit7e RiEHIER I T Auto LayoutBVEES] . SIFMIAPIHBIRRIIFE RIS . {E T IMXTT R4k Ek
SRS, REOEHTABNERE, SRAN—TEABITELEEBIE3001T,
HEATZIRBRIRHREIR(TA?

BT THRENSSERERES, ENIZERRENEMIRT. S— N FRERBRT, FMRAEN
ARG THRENIAR, EXMENMAEIIM EART —TRIFNTFE, BBAIZBEF
S EBRREBARINEY, DHEREHENEESEE,

SE %

Auto Layout Guide

Visual Format Language

N

napkit

-

EMO



https://developer.apple.com/library/content/documentation/UserExperience/Conceptual/AutolayoutPG/
https://developer.apple.com/library/content/documentation/UserExperience/Conceptual/AutolayoutPG/VisualFormatLanguage.html
https://github.com/SnapKit/SnapKit
https://github.com/SwiftOldDriver/iOSMasterBookDemo

EARSSIm 5 Swift E—T AR

AMERIR, EEFPERSWITTRRRS e —XAKREHNEN., REKRERENERIZERLS THEBN
B0, MEFREEMNGITEERX G THREBIMN ., ELFREF A MySQL F HDFS fEAHE,
N7 E8a& Web AR5, JSON #OARS . AKET Socket X HEHFST BB RARS TR S,
XERSHAEMIEBITE Linux RS L, XBNERIEAFBE. BLEZIFER Swift BE7ERSS In
MZHERESF,

o
Swift{ELinux FR9RM

bR ATE) 2015 F 6 B 9 HIEERN WWDC K&E, &7 Swift 2.0 BIEIRSE s Swift EREFHE,
FRABEIERIFSTERE, H3F Linux, HRIBETLEAESHRKTERHNEAREE.

BBATE Linux 5B Swift RINEELNEIE?

HL BHARYE i0S E(ER Swift IFFRERIBER A, i0S MmacOs FRY Swift FHis B E
Objective-C, 1RZ SDK ARy Swift ZRESL{X{XZ Objective-C KMFIR, FIUIEF &N AIEART]
HRINEFH viviewController 3 & NSViewController IXLEHMENELRZE, XLEKFET UIKit
EnEET, B App EMRMERT Swift FF&, {BXLEARERETARZIBR Objective-C FE, &ERAIZE
R E XL Swift (A3 Objective-C runtime 1, XEFBILARSMIBAILE Swift INEH—R#D
Téh, B Swift HEZH—%, BANEREE(E Objective-C I,

{BRTE Linux B, 48 Swift A AERIZ4E Swift, Apple XEFERGTm L —BEBENENEND
SefaiE, K=EMEERER Objective-C 485, 1B1T7E Objective-C runtime &1, A7 NMERKITHEE
W, Apple TEEFIBNEEMIIM—E ZBIETERIE runtime #, M7 Linux 1, Apple J&BE (@
718, FMERERMNE., 8% Foundation ERMNASEEEFEITERN T GESH Swift FERY
E, BEABIEITHA Objective-C runtime 7, IAEARREBUGERIFNHHEE, BHNLEEREE
RS, MEAK runtime BREEHEDIER,

2T EEHXERATEX Linux £ Swift (A3, EERERIHE AETENEE. 2AFL AP
TR, ELDEEREBENNNE, HETEEREN, EVEEF LNMERTHR. BANES
EHERERRTR, BBSEHRIEE, ERHEIFTHMKTE, ELEEX Linux L8 Swift BZE%E
AETW: 8

SwiftF & Bk S5 imAY &2 B

REBEA Swift WIEREEBTE Linux EFRTERSIHIRFEENR.

Linux {# swift Package Manager (SPM) 3REHIEINE, SPM UXEXEFNINBE D5
¥, DA Module REEMIMRINE, H, SPM Z#F C/C++ Module , EIRTHSZHF stl Finf C++ [,
XRBAMRME T TRV RO 8E,

BERAKRGRETASOESEONMIER, Swift AfARLIRIRANE, EHZIA Module
MR ., CGESHNEIESEMEEBITIERN struct , HIEEA, YAMBELFH, SENHMEES
CHBE%X—E Module, EEETE Swift FIR{EAIE String MAE char * , & Data M

& unsigned char * ,



REZRM C/CH+ ZONZELMRS, AR Swift TIEH, FIeE MysQL, &2
Hadoop, EfI#MRMTOESHIE, MRBER Swift WRSIHFIER, BES5—1 C Module F %
EOBR., AT swift FIFEEONRIES, BHEXEFBEROEZHRAIFTEASKIER, BN
ERERENAT TR,

One more thing, Swift BJARERIBFER RS <L1T. & Cocoa HIEERNZAE NsTask X
PMEATNERRSHS, REFNEITHAIMARXNE Linux FRBRSKG 1T, XDEE Swift 28
F7 Process , fE Linux XN Task , FERAFEER. BEARTARRAG1T, BAKNM
B ABERIT shell BIAREZHNET . ZEZE macOS M Linux {ERRREN API FTIERRAIFRG,
ITRT LA & (4 4 i3 SRR 75 (B b AR R IX 1 a) RR:

#if os(Linux)

/ /FELinuxRYRIFAINES
#else

/ /TEmacosRERIFRIMREE
#end

SwiftF & RS imBY L=

BE#A Swift 8 7 T R B IRSImEHRIEES], MAMATUBEFRRSIEHT . AJ2IAE Net,
Java FERRIRSIGIERELIFE M, WRA Swift FF&, FUERMLLFLIE?

BAREEEER:

RIFERREND, BFSHHE TITRES,

Swift EF /B, FEFHENWSHIE FEERIFIMRENRERIEE.

AR LMERIMMA B, GCD FHRKEWRTRA, NFTRERRAET,
REFEERDNARMASIRATE, RO, BRTEW C++ KicFEBGERSTHE EA Java SERT[E]
UHELA Debug B8R,

e Swift BRIEZTTIR, ELTHREECHMKE, TXIFEFERK, BREN.

INEREH:

XIFHC/C++iES Module, TIREVIEAYT R,

SPM Z#FEIZEM GitHub EHRE3, HESE,

Swift FF&RIBRSSImAN Swift FF &R i0S. macOS BEFImAl AHAR—EEEFEXH, FEEA
&,

BRICSHE AN RANIERUR SR TRERMER, EERERIK,

IR I0S MEBEREEBH=EE Swift, ARZSMIMBEBEXRMA Swift FREHRT . EE ik
t, RRERFHES Swift, BBATERSI, Swift SIS E—FZMIE? X o B4
B EIZEE,

L%

Swift R S5 ImtESR



BAI Swift RIRIEZSEESH pPerfect . Vapor . Kitura ] zewo %, RIERAI[E)IEE LB —
BXEE/THEEXLE T TUMEZRMEEE: AR - TR Swift ARSSIRIEZEXT R Node.js, XEAH
ML T DAL POFPAEZE DA K Node.js FEMBE LRI, ERICEUT:

Results Summary

»
A * N nede
Perfect Kitura Zewo Node.js

Build Times
1. ~clean=ist oA Q ath Place D 1st Place (! 3rd Place WA
- -
1. --clean KI 3rd Place Q 4th Place 2nd Place J 1stPlace NA
- -

Memory Usage

1. Starting Usage J 1st Place ﬁ 4th Place g} 3rd Place 2nd Place % 5th Place
- -

¥ ) (& d
2. Peak Lower Load J 1st Place H 5th Place 4th Place 2nd Place 3rd Place
- -—

5th Place Q 4th Place 2nd Place w 3rd Place
-

3. Peak Higher Load J 1st Place €
-

Thread Usage

1. Starting Threads 1 1 4 1 7

2. Under Load 6 1 " 1 1

Blog Benchmarks

o o
1. Requests/Sec J 1stPlace 2nd Place i‘ 4th Place Q 5th Place (I 3rd Place
- -
2. Latency 2nd Place Q 4th Place J 1stPlace Q 5th Place (! 3rd Place
- -

JSON Benchmarks

1. Requests/Sec J 1st Place w 3rd Place 2nd Place Q 5th Place Q 4th Place
- -

2. Latency J 1st Place f\} 5th Place 2nd Place ir? 4th Place w 3rd Place
- -

EMRRERP, Perfect AIFEMBIIN G L, FEItEEREMEFET Perfect, PerfectlySoft
NE—HREFELERESTHRES, BNtEE—RIEFTFEFENLE . MIBEEPXHNXE, TFE
HERS., BBEAVEITIIKRET A3 &RFASHME,

EEFRIF RS, Perfect WRIVEBBEE. AFGARME, EARHNEDRIEEEE. ME
ZNH) HTTP BR5528( Perfect-HTTPServer ), %% F2/E( Perfect-Threading ), H&E( Perfect-
Logger ), & EEIEETEIEZE( Perfect-MySQL , Perfect-MongoDB &), EZEZI
Hadoop( webHDFS , MapReduce HINRE)AIHR{HEE( Perfect-sure JHIRM T, MESXNSRK, B
HERS SR FHIME THE Mac ERX%iFE, —8MIE Linux lBITHEE, XLEBEIHBEAHMSEE M
EPiE, MAREAPXHNXE, INFAEFLRERDERARGFN., T HFRANFREIIGET
XiEHl,

HTEMERZESEMNAZ, BT, EhHAZRD BREMERMAL, Flu
Vapor NEEHEZERE—R, MVCHNEMEFR—R, EEAMNBRIRE, SINSNELERIIFEHY
EEA BTN, M TR R,

EJFPerfectBJHTTP ServerF & {838

SfalER Perfect FFRBRSIRIE? XEEER D M RIENBIIRHAITNE.


https://gold.xitu.io/entry/57e296af0bd1d000570ee3b4
https://github.com/PerfectlySoft

AR

FEFRARHBAE Linux M3 EM, (BIRARTIUHREE Mac PALMIEIL, REBBIES Linux H
PITRIFITIT. PerfectlySoft 24t T #IF PerfectTemplate , B8 T EEM HTTP RSB QIZMT
2. README iz E T SPM RiIFEEN, B Mac T, ENBEFNIZE —— Xcode,

REEANBIFEER build < Bah T EMKHE:

$ swift build

2R LEM Xcode TiE:

$ swift package generate-xcodeproj

EEBAIM A UMK R macOS MABIEFF&RSK T . BAEXEPRERNAERRREX
™ xcodeproj X, EABNBNIIFESN Package.swift SR EHE 2P, XEHMEX D
xcodeproj ZWEFMLER, ZHIFMMBIMERBHSWESR. AP Sample REUERA, FrAFHR
BEXFY, RECEECEANNEREIER—R, BRUEREMI,

FIFEARASEY README A, $RHT —MIFRZERICBIRIRSIA N, BEERME—TZHEA, 1R
5RXER, ZEMAINEZEE—ARS:


https://github.com/PerfectlySoft/PerfectTemplate

import PerfectLib
import PerfectHTTP

import PerfectHTTPServer
let portl = 8080, port2 = 8181

let confData = [
"servers": [

[

"name":"localhost",
"port":portl,
"routes": [

Jlcoo
1s

"filters":[
o000

do {
// Launch the servers based on the configuration data.
try HTTPServer.launch(configurationData: confData)

} catch {

fatalError("\(error)") // fatal error launching one of the servers

BT XA+ O EETHENH TREREAS LML, EERERRENZROLCIRE
Fit,

£ Perfect BRI HTTP BRSZIRVE R, FERBNLIRERES, FRERFERMHT —MLIEZ
BEEHMEEEE, HRAERTIIF Perfect EQFEBAITAM T . 2 Perfect BRS523ZIEI—THTTPIE
KiE, BRSF[EASHBFERRAIRBLEM 7TIESRE. XETIERATESEBHAHEEERDIES
HRAEFNEE, STRFGIETHERSIHE IHAEREENNENRE, WRENSIZLEA DR EH
1TRE, MRIKBEMNEIRE 404 , KEZRE TEHNGF, THR—T&REEMN HTTP Server 2%

import Foundation
import PerfectLib
import PerfectHTTP

import PerfectHTTPServer
open class MyServer {
fileprivate var server: HTTPServer
internal init(root: String, port: UIntlé6) {

/ /& HTTPServer &

server = HTTPServer.init()



//HEBRANSR, XRZTES, IEXEEARERS
var routes = Routes.init()

/ /BB, RIIURLIAK B9 &R %X
configure(routes: &routes)

/ MG EEERINERRSS

server.addRoutes (routes)

/REIROMRE R

server.serverPort = port

server .documentRoot = root

/ /ECE R PR ER
fileprivate func configure(routes: inout Routes) {
//AINED, B1RR/, BIERGET, EEREAALE

routes.add(method: .get, uri: "/", handler: { request, response in

//BBur 1958, EBIR [ (String, String)], EHENA]
let param = request.params()
/ 1 IREIEHE K
response.setHeader (.contentType, value: "text/html")
/ /IR [EEHRR
response.appendBody (string: "Hello World")
/ /IR[8]
response.completed()
b
}
/ / FHIaRRSS
open func start() {
do {
try self.server.start()
} catch PerfectError.networkError(let err, let msg) {
print("Network error thrown: \(err) \(msg)")
} catch {
print("Network unknow error")
}
}

BE— URL#ZEOM HTTP Server MEF T, 5227 main.swift FIEMH:

import Foundation
let myServer = MyServer.init(root: "Your Path To Root", port: 8080)

myServer.start()

LERSRTIXB Rz et :



[INFO] Starting HTTP server on 0.0.0.0:8080 with document root "Your Path To
Root"

MAEBANIMAUNENTRERERT

® 0O < [ & localhost:8080 ¢

Hello World

R 7E Response HIR[EITIHE HTML {8, FBAXMET Web ARSZ23, AR7E Response IR
@ JSON/XML F5&5&h, BAXFME T WEEO, AL FA App E.

HelloWorld BEAE 2, SEfRERETEIBAEER, HMEERINLR, DWABETKE
css . Javascript MREIFFFHTHR, XEFSHFRNRBTEALEFIMAERBEARISE,
FRLATE PerfectHTTP HIRHT StaticFileHandlerd PRIREZF LI TEESHIRAIALIE,

EMEECRE, NWERKVIREMN root BR TAENXMHEHE T UM ER FHMN, R
URL RUIXEEIER & /575 handleRequest ZME, EHIREAFENIER FRIARIAMNXHE, EX
HEENSEEREXMG, IRETERFTEEL—TFHS Web iR, EEFU—TEBHETIRE, HiE
BIT— 1M HTTPServer, XEFHFSHFBFSWERZRARENER, THRETUERIRTE URL T5EA
BITIE. S, LRI UFaMEESaR, MABRRIE— 4t B RREE—D URL £, B{R
MERAINSEEAXME, EHAZNE,

BHEFLRMEN File BRBEMBIRERNOFVRENREMG, ENEASE, Perfect F#FX
¥F Mustache RIRINEE, B HIRHA Perfect-Mustache FEEIRIH TIHEXMVINEESXIE, X2—1IFE
FRNTTEERSIZE, —MRENTEPESTRERNOBRS R, EIUE HTML AR ERA G0

{{var}} BIEMIFER, £ Swift (URBRRME—1FE, BIIEPN SR ZRMFHPAE, FHEY
ERERANUSHEL XY, XM ER IR TRSSRER.,

B2, BARHUTABNTAEAEEMNIESBIEREAEFLR, AKEHNFLEN,
iiE-pUKE:

Linux £&Y Swift INEECE L AN E, BAREEITZRIER PerfectlySoft IR
A: Perfect-Ubuntu, S{BE{TEREE.,

IMAEBANINRSBEE Mac EIEERT, BPAM@EtER Linux BRS52:HE? flF58
HelloWorld B4 M Z Linux fRSS235 build FEIZFIMEIHN, XMHIFRINER, XEHIDHH
ER—RREENREERE,

7 Linux R 1ER SPM BB, FIANFEIMINIME RS T Swift FRBABN—1TECGESH
Framework, 7£ Xcode LR, AIMIRERECSHIREIIM T LE, FITRREETRERNE,
XNMIRBBAEARERAET . BRT Linux TERMNEE, BEXEHBEERER MGG, B
KB REWUNTE:



http://www.enumsblog.com/post?pid=16009

s+ Package.swift
> Packages
v Sources
v CCode
v include
h CCode.h
¢ MyObject.cpp
h MyObject.h
v SwiftCode
s main.swift

SPM &1%88 package.swift XHRANBAVER Target , LEBKEIXZR, SwiftCode FEIR{KHN
T CCode, FILIEATEIEIZ I ERRIXHE

import PackageDescription

let package = Package(
name: "PerfectTemplate",
targets: [Target(name: "SwiftCode", dependencies:["CCode"])],
dependencies: [
.Package(url: "https://github.com/PerfectlySoft/Perfect-

HTTPServer.git", majorVersion: 2, minor: 0),

]

XEHMRFE Linux 5 build iZIRB KT, CCode Module £ EEIMARIFA cCode.so HEREIRIFAMA,
Tt RmAE 24 Swift Bt A DUXFLME, ZH4R, BIFBERY Objective-C 7, XILEERE
Objective-C runtime T , ¥REBIXHAIB FLEM Linux & build, BSEMREN .build B, H
TRABIETT:

$ ./.build/debug/SwiftCode

RXEFBAINRSMESLE Linux LT, 17, WRABHIANREE, FEKRIT Release A
0e?

$ swift build -c release

ZIESH5ER ./.build/release XX, HAEIE T Release hRBIEFMAIHITXE,
BEIRIMERTERXTGL:



swift build --clean

/752K, e BE—R, BEMFR.buildBR, WRE—HFN
rm -rf .build

URFBEETRHE—EFE, EFATEX TS

swift build --clean=dist

//ERERY, FTDERMEIEFERIRE &
rm -rf .build

rm -rf Packages
HHEE 5 = A U libhdfs.so 4% release hias:
$ swift build -Xlinker -lhdfs -c release
SRR
S swift build -static-stdlib
Bt miX=8INEEIR S 1A
$ swift --help

INGG

B M EXMEIF, BAICIEET — e HTTP fRS2:, HAZEET Linux REE[LE. BT
HERZETRN, EETUEREBIURBRTHAMEREFINEE. EETRNED, EFHERM
EEMBRSFKE—TIULARIESR Swift FERRSS IHAIFT R IAR,

ETPerfecttyE RS IR L8

— M RBNRSS[RAES HTTP RSNNURAINEEER T BN, DB —MAALTRER
ANEME=T75RSS. B=770R55HI SDK A Swift iREING? 1B, RORD, B BHZRMHCGES
&0, ZMAUENTFRENNRKA, *UﬁHCm:.TzEH;)\HER

EEZSEM T EREMNGFRNBE=ZFRSIEANTTZE: MySQLFIHDFS,
MySQL#EAN

MNF BB RMIZEONARS, Perfect ER"E TRIZF KA RLERZAN, MySQL BUENF]
ME#EIEAE SRR Perfect-MysoL ,

“m4E Package.swift , TERBIEFRIAIT Perfect-Mysor HIMKH:

.Package(url:"https://github.com/PerfectlySoft/Perfect-MySQL.git",

majorVersion: 2, minor: 0)



TRIKHEMAINERT, EERE—TEENF:

import Foundation
import PerfectLib
import PerfectHTTP
import MySQL
//EXFELinuxFRIBIEES
#if os(Linux)
let testHost = "HUEFEIP"
let testUser = "HUEEZERZ"
let testPassword = "EIEFEZRL"

let testSchema = "Schema®"
#else

/1 EXEEMTFENEBIEESHSH
#endif

internal class MyDB {
/ /HE—P EEARAIMy SQLIT
fileprivate let mysqgl = MySQL.init()

internal init?() {
/REEFPIRFNE, XRIFEVEVRIE, SNAERAIGEEHZEMRES
guard mysgl.setOption(.MYSQL SET CHARSET NAME, "utf8mb4") else {
return nil
}
/ I ESRERERE
guard mysqgl.connect(host: testHost, user: testUser, password:
testPassword) else {

return nil

}
//HATSQLIETHIREIER
@discardableResult
internal func query(_ s: String) -> [[String?]]? {
guard mysqgl.selectDatabase(named: testSchema),
mysqgl.query(statement: s) else {
return nil
}
let results = mysgl.storeResults()
var resultArray = [[String?]]()
while let row = results?.next() {
resultArray.append(row)

}

return resultArray

— M EIBREMA AT B A ERERIEET, ERNERER query 75IARNT,



Perfect-MysoL ETFCHEOSLI, HENARZMNENRN libmysqlclient.so ., BEANFREMT
—RAEEER, WETAREEHIRE, LEEERS Swift v, EPEEIEUNERRIRE—
™ MysQL.Results NHR, HEEZTEBERWICRN. FEREEREMAR, fJ8ERN THRIEN
g, BEAHKRIEE RS RSEPENL KM Swift IBEMEIR ., BBNAGFEETCHEZE, DUEH
UnsafeMutablePointer<MYSQL RES> H{TIR{E, & MysQL.Results ITZ#E ArRC [CIUZATFERL
C++ER. EMAEESTEHIR T — 1RSI, EEPHRIEEMNTRE—TREN, ERELEEN
HZREEBEEETRH T CStyle, BIMNFERENFEER LN EAANU TR ERESHZE BIiriIE
AREEEY, 1EENAYth R BEF R AE R ER R A IEIE:

/ /R hEIENSKIDR
public func dataSeek(_ offset: UInt)
//EBUZXEARE, BHBEMERE T —FIicRL

public func next() -> Element?

TEIENRE, XTERIAEENR libnysqglclient.so , TEENENE
Fd mysql_real_connect AJBERHIIERER O, FLtZ%F2AA connect HIANTEENIRITFE

2 jaem,
HDFSIEA
XE— N EBERCIEOIEANBS.

HDFS @ —MB1T1E Java LD HRAXGRSE, iRt TGEOEARERAR. EERZE
ERREBEBRXMEUAREANSIF Hadoop A Native B, XMIREAEITICTTEZA. RIS
E&13EI—F&%I Hadoop MFE, EAXHRRiEMA HDFS B, Hl libhdfs.so,

EEXXHIREIT AR SPM 37 C Module, C ModuleB] A% B ah#fiiEEl Swift, {BRZEMN
ERTHAR S BAEMIE hdfsFileInfo RAIZER Swift PERTAMKIAOIZIN, FUEEIES
W ERBEE C++ BEMM—THE, MEERERZEOFEANAGESEOBAMH Swift imEA.

XEFE—RCESEM, BTROBERS, RXHNEFERE HDFS NERHIRTRE. RYE
SPM & Module BB R4, RIREGMNTEFfR:



R

s+ Package.swift
> Packages
v Sources
v CCode
o« CWrap.cpp
h CWrap.h
h HDFSType.h
v include
h CCode.h
P> SwiftCode

® CCode.h : Module ZERIEL.

#include "../CWrap.h"

® HDFSType.h : ¥WEFNHIEEMNI—BHE, EREHIESEMBINAN cv_ BIEE %
9,
® Cwrap.h : HDFS #[OkX,

#include "HDFSType.h"
#ifdef  cplusplus
extern "C" {
cw_hdfsFS cw_func_connect(const char* nn, cw_tPort port);
#endif
#ifdef _ cplusplus
}
#endif

CWrap.cpp : HDFS #EZOFEMNBEAIIITIE,



#include "CWrap.h"
#include "HDFS3kX{4%12/hdfs.h"

cw_hdfsFS cw_func_connect(const char* nn, cw_tPort port) {
hdfsBuilder * builder = hdfsNewBuilder();
hdfsBuilderSetNameNode (builder, nn);
hdfsBuilderSetNameNodePort (builder, port);
hdfsBuilderConfSetStr(builder, "dfs.support.append", "true");
hdfsBuilderConfSetStr(builder, "dfs.replication", "1");
return (cw_hdfsFS)hdfsBuilderConnect (builder);

Ex?%, 73} cw_func_connect BETE Swift im#ZiIE A
let fs = cw_func connect ("HB#rNameNode", cw_tPort (B#nim0))

EXFEHAECHEMIZRBHRRTERO, ERHRTINE, A FNNFARIETRE0SE
& SDK #18 SR RE iR, EERKEBET C++HXI, ERNANREEDIBESY
MAT . SRX—ERRIURE Swift FETTH, BIRHBESHNIIEFETERN,

BEFERN T <pEE HDFS EHRIF:
$ swift build -Xlinker -1lhdfs

PR AR, EENDIBZEAT HDFS /9, £ Swift inlFARN, RENZRERFA, EitiEeem
REMMALE, (BXT HDFS R, HILAEFHERSIN., & Mac LFARNZBRBIA cLasspaTa
MREERTEXMBE, JTiE pebughifT MIBEEFS ., REEBXBAIMBITHR.

INEE

HL Swift infEARRERSIHIKBATRETRASHTIN LIS, EROANEERRLES
BEMEL. BRIFHEOESERILRAERN, EESHRAZEHBERNHAR. EREE Swift i
KR, IRBHKAUER, BABEES] EHEL Swift SDK, XLEEFAERT .

EFBlueSockethiSocket R i FF & 16

RZRZZETF Socket B9, BB4 Swift B9 Socket BREBUHFF &AL X ANEIR? X BEEWHEH
BlueSocket, IXZIBM#HEI—RTE i0S. macOS F Linux i@ Socket FE, E=1"FE&E L@
B, el EHRERETR,

ftf Socket W FABHEFE, AAERERERKR. KEFX, BRI TIEIBEMNZKNLIE, &
macOS #1i0S £, Socket f8% API 27T parwin FEH, T Linux ENIE clibe FEH, 2—HCE
=10, ARENAINECEAZEIE Socket KM SZ1BEE ., EiXEBlueSocket ELEBIF AE
SLINT Socket IAZIFRET .

BRAZBHBARAAENCGESEZO, BAEREZEEERREMESE—HM, X—RAIILAE
Socket FIRNTAE R LF, MERBF—TRER TCP Socket ARSSImAVEIETFE:


https://github.com/IBM-Swift/BlueSocket

//FEBRRRSS AR
internal class SocketService {
/ /B LEARIE
fileprivate var stopFlag = false
/ /Y& socket
fileprivate var listenSocket: Socket
/EREFIRSIR, MERENXAER

fileprivate var clients = Dictionary<Int32, Socket>()

// FHAEBITARSS I
internal func start(port: Int) throws {
/ /Bl —"Socket
self.listenSocket = try Socket.create()
/TR S O
try listenSocket.listen(on: port)
/ I FEBIR R T B P imAY R
while !stopFlag {
// AR EFImERNRINEIE P iRk
let client = try listenSocket.acceptClientConnection()

self.add(client: client)

/ MBLER KA E P imFh A
internal func stop() {
stopFlag = true
for socket in clients.values {

socket.close()

}
listenSocket.close()
}
/I RINEFIRAA

fileprivate func add(client: Socket) {
DispatchQueue.global().async {
do {

/ 1 B E P

self.clients[client.socketfd] = client

/ / FEABEMEEN AR

while !self.stopFlag {
var tmpBuffer = Data.init()
/ EBIRIRE R X EE, MRRBHIE SRESFEXE
let readSize = try client.read(into: &tmpBuffer)

/INRKERNO, RNEREF

if readSize == 0 {
break

} else {
/ /8L IREE I XA



}

/ /EHEFIRINEIS

self.clients[client.socketfd] = nil
} catch {

/RN R

MRBHFRETUEL, BE—TEFPIBIEEEN, GCD HIRM—FLE2KNE, BILL—PEF
IR —R%AE, XMEMESHNFRE—HE, EX—HNE, Swift EAKN GCD MFSHEXERE
MAIRBSNBAIEME., read HEASHETXEIES LRRLTTRELE, TCP AIEZE TR,
B5EZEREEENDR, MEEME—E, XBEURFTEREERKENE, Swift B —MREFHA
o

RBRERER read ik, ESBERPXEMBIATHE LK, XTATHNRKEZNHEE
B, BURTREDMNEINRL, URXEABPAEBIERR D N, ELMRARPARESEXE
CHHIEE, JREAEXNERSY, BEUEREERE., EEEXEE—TEEKESHMF,
HA Swift AEEBRIERLERIFE:

/I EXEBTREKE
let packetSize = 4096
//ERREFREERNEIPX, WHBREIA/N, 7B SERNS
var buffer = Array<UInt8>()
while !self.stopFlag {
/ /@8R X
var tmpBuffer = Data.init()

let readSize = try client.read(into: &tmpBuffer)

if readSize == 0 {
break
} else {

/ /B ERS R XAV EHEE IR EEE X NEHXE
buffer += tmpBuffer.bytes
/ / SEHE R IBAKAT
while buffer.count >= packetSize ({
/ IR E K ERVEIE
let packetBytes = Array(buffer.dropLast(buffer.count -
self.packetSize))
/ I MEBRERIER S
buffer.removeFirst (packetSize)

/ /1 SLIRENARE



M EAIERESE I — MR XBATISRIZINF BN FI R B EIEE, RBEEEAN. EFETFENE
XEBH dropLast ] removeFirst #EMBEIEZRE o(n) 5L, 1BYEN Socket FHX, XMEA
HARERKR, FLXESRENRZ IR/, BUIRRS T EEER SRR E X B A fERRANE
1%, XEHIFRAZEMMERNSRZITNG, XETRETR,

IR L O REIEER S, FILAMER Delegate GHIEC LIRS RIEAIM, XHE—D
BRERIEER SocketServer TRKRMIXFE BT . XTEFIHAISEI, RIFRAEE,
FREFNSE LELA A BlueSocket RUEE, EEFEHM README XHEAKRATE, EHEXER
BUEARET,

INGG

{£F3 BlueSocket BEILFF R BEHEREAISEALIE B SHY Socket RS2z, TILZMENITRIE, X
HEMERERE, Swift MEERMMIE, EMASFKIRRIN, Swift FRRSIREY, GCD FITAEMMNK
BRVERRELA T RE T RMAEFN, ARNBETEERELRRNIES, BREEESEIHMFNIR
FERUIRE, IEFREEEMNSH,

SwiftBRS5iRHIIOSE P i B A # TR FF R K50

£ Swift RS IHE—TRANMBMAET, AIMMEF LA -—ERYFEXY. ERSIREE—
THERIAEFPHEIWSHRPREBINER, BELENFREARSHLE, BREYE HFIR.
XMLFFE. JSONFRf&, ProtoBufFRE, HEFIHREINBIEEE, WRFTREER Swift 7
R, BAXEABRFES X, BUEHERERNFE, BASHEMRSIHN T EF RS T8
HRT.

EEEXEHE-EBEAER JSON FRSATERMAVRE, BTEERAZ Swifty)SON,

/ /A=Y, RIARRITsONF It AR R 5L
public protocol JSONable {

init?(json: JSON)

func toJSON() -> JSON


https://github.com/SwiftyJSON/SwiftyJSON

//BIRANE, ESFISONFIIEIHIN
open class MyObject: JSONable {

open var mName: String!
public required init?(json: JSON) {

guard let mName = json["mName"].string else {

return nil

}
self.mName = mName
}
open func toJSON() -> JSON {
var dict = Dictionary<String, Any>()
dict["mName"] = mName
return JSON.init(dict)
}

BRREE, ITRXHEMmEBEIMAR, RSIRNEFIRERSIAXNEXHE. SFEK
REEZE, FEMAFERN, RSHFREERENITEXYE, BTEFPIRSIANEER—TX
%, AEFPHEBOEFENRT . MRRSHEFEENREMA—NIIERE, GIA0RTE SRR BT
BHE— Key RIIE, BAERAERXNEXHEESHAMNT, EFPIHEFLRERERFTEROXTEE
e, Wfta, BEM, BNRSIHHNSIELZEE7TMT . SNERMFFIHIER togson ik
i, ITAEELBRRSHEAREES T, BEFHNSHELBMARIT . AXESEF RS
ZRXRZNNE, EEFAUERAFTEEZF IR KENS S A AT,

BHIXRTFEFEMEE, 5 Cocoa LR Swift ({15, BIE LRAINME=FEaHBERAN., £&
ERIERISETER T B H RN AT RARIEE, REABE—TRENER TE=TFafrIMNE
BRER, FELRARGE T IS F I E FRYPRE R,

fRE, M IOS H macOS EFImIMEFTRBIIERT, Swift BERERNMLE, NFRKREHET,

=

B2

£ macOS FIEETERNARABTE Linux EHRSREERLIE, EEFRFRIEFHBET TS0
B, FENEBFPERTNBEIA TR

o SRSCIIAY API: —LEENE Y APl SR#ESEH], BAEVAYE String BY init(contentsOf url:
URL) , FileManager HY default BMEFEE, FIXMO)@ABEER BIAVHHE, REEIGHERE
R

e API HITERA—E: AN macOS L TERIFMIAIETE Linux EE T, FIUIM pata 14
1& string BPEEE \0 FRF, & macOS LR XTFR, M Linux EFRFERERE
i, XLEE) eI sEH FIRESEIMAEBMSIEY.

e APIBug: FIHN macOS ETERIFHIMAIBAE Linux BEIERISEEEIRMCEA, HIANRENTE
N £{#£F DispatchQueue.global() SRISHATERE(FH pata BY init (contentsOf url:



URL) BYEZAE Rk falat error HY[O)&H,

ARZBHIER T REN LIEREBRE BRI API SRSEH, FIa0 EEHREIRY pata MY
init(contentsOf url: URL) APREEAICIZA ] DA{EF URLSession Ff# /R, DateFormatter AY
XEEELAYOI A AT LA{ER TimeZone B3 init (secondsFromGMT: Int) SEFRNIRERZEREL, (BiXLE
HEIETHEBRAA R, EFINNREHREN AP BB OISR, T2RSIEZHFREMANEE,

BENTE

AN EEH T WEHER Swift IBS R BRI HTTP § Socket RSS2, AKRANMal&EHR: MySQL £
YEEEM HDFS, HE&RZREPEER Linux BRSS28 L. FTAZEIAIMELR) Perfect Ml Bluesocket , LAKRAHI
ios EFImMEF &I RIARLE,

{ER Swift FF&RS IR, FFARERZRGFN, F2IXEEN, B SMEILNIMEEE,
L TREARDHEIRR, 7 Xcode A AN HTFHEEE LLRAEMNINE, ATLMER GCD FREM L
B, AFLAIEZIEHETRN., RETENIEEEE, BTIERMLERLT. Swift SEAREZATR
K, BENEZLENELLERZT, THBILRIHR HelloWorld 7, Perfect E A ERIRE T &K
RIS, ELIERERAES] Swift IERNNEIEEEEN. NTEAEENLRA, BEREER
B]HIHERS, REFTBEIRIR,

Swift £1F, (BE T BEEMHEIE.
A oG kv A
SE T

PerfectlySoft B 77 Mif
PerfectlySoft GitHub

Perfect BIfAP X E A XY
IBM BlueSocket GitHub

EEZHEDR Perfect TAG



http://perfect.org/
https://github.com/PerfectlySoft
http://perfect.org/docs/index_zh_CN.html
https://github.com/IBM-Swift/BlueSocket
http://posts.enumsblog.com/list?tag=Perfect

Fastlane SE&%E S

RETAE, MEAPPHEZESRERRTHFPARIE, REN ENBREME. BPNHE2ERZIN.
BRRRERNVERRLER, AppLsk, MLEEEE, 318, LES8ZItunes Connect, 1R, BRX
LE R IR BT S R E T 1 Z/\ET,

FEHEAFER, FTEBHERRELEAFTRONIRT, NRFELEIEZITEMN ipa X4, BEMEM
=1t Xcode B&# TProduct -> Archiveg , HEANTIZ archive f[5, AEEBNRELMN
MOrganizer; H#HTIRE, RIFFTESE ad hoc, enterprise £8R ipa &, :AXcodeEZATIA
RRENHEFTENSEE, EERERFERNFIRES, 6 . MERNIEFTEFEER, BITE
B EMHITMINEBANEET.,

A EEMBEATNTTREH AMFANE? XBHEF—RXE, XEHIEContinuous integration (Cl)
and test-driven development (TDD)Z B T 121058, AT RAVIFREREIE N, B24R5974b,

Development team

Production deployment Source code

@ o Version Control

Publish Reports m System

Run Automates Continuous ;
Functional Tests e integ ration 9 Docker Build
Provision and Deploy Static Code

to Test Environment o

e Analysis
6

Docker versioning Run Automated

Unit Tests

Code Coverage
Analysis

Fastlane [§7T

fastlaneE—EBMITEMNTESE, A Ruby 589, AT i0S # Android BT BN AHRET
E. gymEEANITEGTZ,

fastlane FIEMEIXE, fastlane B9 github BiXE

fastlane®@ & T HN B BRIB 2 EE LEHRHITIRIEIFAES L,


http://apiumtech.com/blog/top-benefits-of-continuous-integration-2/
http://apiumtech.com/blog/top-benefits-of-continuous-integration-2/
http://apiumtech.com/blog/20-benefits-of-test-driven-development/
https://fastlane.tools/
https://github.com/fastlane/fastlane

deliver: CERREE. “#HHIREFHENNAREFEAppstore

snapshot: BaIEEBIRNEFESNRE LNER
frameit: NASRINFINZEIESR

pem: B] UAE s34 BRI B8 T R AR HEE Sl AN+ 1A S {4
sigh: £ & REIENEEXH

produce: FIFA®HLITEiTunes ConnectBIZE—1EAUi0S app

cert: BnitlEiosiEPH

pilot: SRIFAITELIHERMIXFEILAIH
boarding: RBZIA X EIFbetallin

gym: EIFTRIEMAVARAS, T8

match: {FERAgitBEFIRKR BN REIEBNXHFEE
scan: ffios¥Mac app AT

— T & M2 B fastlaned iR T EIXE

lane :appstore do
increment build number
cocoapods
xctool
snapshot
sigh
deliver
frameit

sh "./customScript.sh"

slack

end

11RSRES

2.cocoapodsi#{THHXpodic &

3.xctooli#{THmiE

4.snapshot B &4 R EE

5.sigh&bF2 provision profile #8xA9ZE1E
6.deliver L &&=

7 frameit{§ Rz A & E HROEAI N X R AY1% & R~
8 AT LB TN LAYRI A

9.1 BER K iXRslack

XE—TTRNEMNTNERE, TEITRRHERET, BEIROZEEMEASERE

7, fastlaneBEARARZREFXBMNHITE,

BEFLE



REGLHIFAD A URATIN S I —RXE (fastlane B EED EEANFMADT,

Fastlane3Ekk
«

fastlane

© slack &

XKEEE S M fastlane I INEE R, T RB(IMFEBE ARSI DEAR,
Zitfastlane

1./fRxcodem LT LEEBEELE

xcode-select --install

2BEEAXHEBEMNREANEE —IPHITRE



Homebrew

macOS

brew cask install fastlane

iRt

Installer Script
macOS
Download the zip file. Then double

click on the install script (or run
it in a terminal window).

ALEMRERT, #iaftFastiane:

fastlane init

Rubygems

macOS or Linux with Ruby 2.0.0 or
above

sudo gem install fastlane -NV

FRHLTIREH#ANIE B RN Tfastlane initip L MR AT ERSERIES —LINBF 2L
Apple ID, fastlane=Bnptaill =gl B & TEAApp NameflApp Identifier, IRGMEARIT, 1%
EnB1TEA. BRNSENBP4ER—fastlanefISX 4K,

[ NON J [ fastlane
o2 oo o &= Q Search
Favorites Name ~  Date Modified Size Kind
3 Google Drive _ Appfile Today 17:40 363 bytes  Text
Deliverfile Today 17:40 482 bytes Text
32 Dropbox B Fastiile Today 17:40 2KB  Text
(5] camera Uploads v [ metadata Today 17:40 - Fold
A‘ Applications copyright.txt Today 17:40 17 bytes Plai
> [ en-US Today 17:40 -- Fold
&= Desktop primary_category.txt Today 17:40 17 bytes Plai
@ Documents primary_first_sub_category.txt Today 17:40 Zero bytes Plai
o Downloads ~ primary_second_sub_category.txt Today 17:40 Zero bytes Plai
E secondary_category.txt Today 17:40 17 bytes Plai
fastlane ~ secondary_first_sub_category.txt Today 17:40 Zero bytes Plai
Devices secondary_second_sub_category.txt Today 17:40 Zero bytes Plai
v | screenshots Today 17:40 -- Fold
Tags v | | en-US Today 17:40 - Fold
| 1_ipad_1.ftl_b1..bc992eac29.png Today 17:40 125 KB PNG
* 1_iphone4_1.ftl...b93659729.png Today 17:40 82 KB PNG
& Mac > [+ Users » % krausefx > | Develope > | hacking > themoji_c > [ | fastlane > Fastfile
1 of 28 selected, 67,26 GB available

BREMIT:




fastlane

— appfile

— Deliverfile

— Fastfile

F— metadata

F— copyright.txt

F— en-uUs

— description.txt
F— keywords.txt

F— marketing url.txt
F— name.txt

F— privacy url.txt
F— release notes.txt
L— support url.txt

primary category.txt

primary first sub category.txt
primary second sub category.txt
secondary category.txt
secondary first sub category.txt

secondary_second_sub_category.txt

(rrrr117.-—

zh-Hans
description.txt
keywords.txt
marketing url.txt
name.txt

privacy url.txt

release notes.txt

[TTTTTT

support_url.txt
L— screenshots

F— README.txt

F— en-Us

I F— pngBkR

TEXEXHF, REBEMMDXEHMEAppfilefFastfile,



Appfile — ~/FastLaneDemoj/test/fastlane
v [ fastlane Appfile
B Appfile app_identifier "com.ele.test"
B Fastfile apple_id "707176544@qq.com"

team_id " [[DEV_PORTAL_TEAM_ID]]"

Appfile  1:1 LF UTF-8 Ruby [ master [¥]+8

Appfile BEEF T AppEAE B B $Fapp_identifier. apple_id. team_id, #1RFEinitAIRHRIREN
T EffappldikSHBESAEXEE R Efteam_id5 8, WIR&Hteam, XEMASET.

Fastfile — ~/FastLaneDemo/test/fastlane
v [l fastlane Fastfile

B Appfile
[E) Fastfile

fastlane_version "2.18.3"
default_platform :ios

platform :ios do
before_all do

end

desc "Runs all the tests"
lane :test do

scan
end

desc "Submit a new Beta Build to Apple TestFlight"
desc "This will also make sure the profile is up to date"
lane :beta do

Fastfile 1:1 LF UTF-8 Ruby ¥ master [+]+74

Fastfile2 REEZN—TXHE, AXTXEHEE A UNESTEHHINFTEMARN—1XHE, MEEEX
HIhEEM B EXE,

WREINItAYRTRIESE T 7EiTunes ConnectBliEApp, BBA4fastlanexiAAproduce#1T#IiA{L, MR
MEXAERIE, ol z/EHiE Tproduce initH#ITX M. MRAMITproducelIiiitz, deliver
HIRIERSWIIT, HARZEHAdeliver initiz{TE— AR,

#EiTunes Connect R INEIEAppZfE, fastlanefIX 4K EBEM B DeliverfileX 57T,




DeliverfilexX{+ B E EE Edeliverfylic & X4 FDeliverfilef—LEZBEf

Fastfile S {4

FastfilelX X4, FRIEAITE, &KFZfirtestFlight, appstoreZHiRIENELE X5,
fastlane version "2.18.3"
default platform :ios

platform :ios do
before all do
# ENV["SLACK URL"] = "https://hooks.slack.com/services/..."

end

desc "Runs all the tests"
lane :test do
scan

end

desc "Submit a new Beta Build to Apple TestFlight"
desc "This will also make sure the profile is up to date"
lane :beta do
# match(type: "appstore") # more information: https://codesigning.guide
gym(scheme: "BlusinessAreaPlat") # Build your app - more options
available

pilot

# sh "your script.sh"
# You can also use other beta testing services here (run ~fastlane
actions’)

end

desc "Deploy a new version to the App Store"
lane :release do
# match(type: "appstore")
# snapshot
gym(scheme: "BlusinessAreaPlat") # Build your app - more options
available
deliver(force: true)
# frameit

end
# You can define as many lanes as you want

after all do |lane|

# This block is called, only if the executed lane was successful



# slack(

# message: "Successfully deployed new App

# )
end

error do |lane, exception]|
# slack(
# message: exception.message,
#  success: false
# )
end

end

1% T SRR — T FastfileX G EEMIFAESE:

fastlane_version

jgEfastlanefz/\iRAN .

default_platform

IBEHRAITFA, AJMi%E#Fios,android,mac,

before_all

EMENZERITE—Mane ZBIFAHATX T INEE,

after_all
FEBMane T 2 FEHITIXTINEE,

error do

EE NManeHATHIBERIRHMRE AT T INRE.

desc

—ManefyiiiR, —A%I%ARlanefAEIE,

lane

ESHNRF, BIIERITXMESHINR, BRGLNEIUN fastiane £3589 5F, tbilifastlane

release,

do

[FEIRERAKIES ., EFastiileXth 2B RZMane, HTEHBRVICERR/IVES,

F— Ik

EXEIRER,

Update."

BNIMESER T
E. AREBAVEABAEN/IMES, REMITE. LfEEldevelopment, EfEZEtestFlight.
&Elapp storeFINEE. ETRITEAITE, BA LR, LEIME, LEZEERMHTLASE, #2



FastfileX {4 RE

—R&EM15$TdebugBl flireleasetl, TEM D BI4A L IXFHIHEAIHIF:
debugBIECEUT:

desc "Build a new version use the debugMyApp"
lane : debugMyApp do |op|
increment version number (version number: op[:version])

increment build_ number (build number: op[:version])

set_info plist value(path: "./xxx/Info.plist",
key: "UIFileSharingEnabled",

value: true)

set_info plist value(path: "./xxx/hostAddress.plist",
key: "host",

value: "https:/halfrost:xx/xxx/xxx")

# J4DevelopmenthRZA<AJ.mobileprovisionX R FEEE, BMEE,
update project provisioning(profile:

"./provisions/development.mobileprovision")

update project team(path: "xxx.xcodeproj",
teamid: "XXXXXXX")

gym(use_legacy build api: true,
output_ name: "debugMyApp",
silent: true,
clean: true,
configuration: "Debug",
buildlog path: "./fastlanelog",
codesigning identity: "iPhone Developer: XXX (XXXXXXXXXX)",

output directory: "/Users/xxx/Desktop"

end

release®@ECEU T



desc "Deploy a new version to the App Store"
lane :releaseMyApp do |op|

increment version number (version number: op[:version]) #RIEASversionIKEX
apphRZ4~=

increment build number (build number: op[:version]) #EbuildSiRESapphk7

S1EE

# 18 Bapplinfo.plist X4
set_info_plist_value(path: "./xxx/Info.plist", #info.plistX#H*%
key: "UIFileSharingEnabled", # key, ¥plistX{fIX
Source CodefzT{3THAIE WX key

value: false) # value

# REHEXplistXH, AT 4HappfiEREAIARSSZFURL
set_info plist value(path: "./xxx/hostAddress.plist",

key: "host",

value: "https:/halfrostApp:xx/xxx/xxx")

# B Provisioning Profile

# B YEIEFE ToliEprovisionsXHE, HIEapp StorehiZ<AJ.mobileprovision {4
RENEERH.

update_project provisioning(profile:

"./provisions/appstore.mobileprovision")

# BEFINEHBAproject team
update project team(path: "xxx.xcodeproj",

teamid: "XXXXXXXX")

# FHAITE
gym(use_legacy build api: true,
output name: "appstore", # HTMipa®R
silent: true, # BREAVLENGEE
clean: true, # fEMEHIFclean
configuration: "Release", # HECENReleasehi’
codesigning identity: "iPhone Distribution: xxx Co.,Ltd.
(XXXXXXXXX)", # RBERIEP
buildlog path: "./fastlanelog", # fastlanetiEipafIHERTER
output_directory: "/Users/xxx/Desktop") # ipalitiB=x

end

MRFERBRRZTMZEITE2TE, BABEX—"lane:



desc "build all version ipa"
lane :all do |op|
t = op[:version]
debugMyApp version:t
releaseMyApp version:t

end

RABHTEMNHERZRA

fastlane debugMyApp version:7.10.9

XER AT AT B Hdebugtl, EEIRNE—THRAS,

fastlane releaseMyApp version:5.9.10

XEMAI T B Hirelease!, FHIRMNE—TRES.

fastlane all version:1.9.0

REMA N — oI H2 M8, RAS#HZE1.9.0
RENREEEZHTEXIRENTE, FIUREEEL X!
fastlaneAYE Frepoithiit :

https://github.com/fastlane/fastlane

fastlanefYIRE £ F14:

https://docs.fastlane.tools/

fastlaneXz #5Maction 34y

https://docs.fastlane.tools/actions/

REEF-TELGN—LHF, EEIMRSMBHGF, JUEREETR.

https://github.com/fastlane/examples

WEIESRER, iERMNRE, B THFastfileBlH],
ZR


https://github.com/fastlane/fastlane
https://docs.fastlane.tools/
https://docs.fastlane.tools/actions/
https://github.com/fastlane/examples

HENTARARKRE—HREN, MEARBERARASENIIF. MRFRAZ—2, HEHNHN
RRPRELERFEA, NEKBEFLEENG, KBEENRBRERERIEL. ANEESE—L
RIESRARRISR, BRT T PREFEZECFHTE. X TIHERMFRIEB XA, XEIRIRGFRA

B, XLRBHESIAIMABEMTHIARTOERN, —RRREERS, ERRBENREURITE,

AIATHARZHTE ! HEARMEERZ R Bk ERIEHFRNEH!



Fastlane H9f8FB{EE

RYCER, AR, FIREKEIT20174F, EXMES ARHERNIEN, BtER0%A
FXBTEEIER, SKENBNE—F i0S/Android AT BEHINIFEEM TR, BTFHH
LEZBEWSZNE fastlane AIENXET, FINASCEMRIBRIAE, £ fastlane WEEE, &
ME-—BXETREENNSE.

1. fastlane T ELEH#IS

AT, BLENE fastlane RN TR, FERBHE—LEH<, NERBNARHRTON.

® deliver :FGNAEIE, THIEHN app L1ZEI App Store

supply : J§ZE app MTTEUE L1£Z Google Play(FAE P m<SSAFR)
snapshot : {E i0S Z{& tvOS i &E E BoifViRiEEE

screengrab : Efﬁlﬁ%t@ﬁﬂ?ﬁ?ﬁﬁ(%%)

frameit : JER FAEE RN N AYIZERTH

pem : B SNBVA RS E BT EA R B XX

sigh : Ta3R4bIE provision profile fEXAIEIE

produce : {FRA<1TE iTunes Connect [F&# Dev Portal 8JE&#7#Y iOS app
cert : BENERHEIFE RIS

spaceship : — P REGERA LKESEAEH iTunes Connect B Ruby [E
pilot : B KK ERELR TestFlight AP

boarding : UER{ERNAI, BIFIRAY TestFlight B

o gym:3TEi0OS App, MFARALLEE

® match : BT Git, FEIRIIEIAFRE, BRRNEISIEBE &G

® scan :i0S 1 Mac app E&fEEMHEIKMAR.

2 FastlaneCore

EIEMNBENTTERZA, BLEFTHE—T FastlaneCore , X2 fastlane B9EAtE, EEINIA
RKEFAHEX, FAFERAMEINRE2RENER, FastlaneCore ERIHKIBERS, KELAIIN
PR3ITED: BEEDER, BERiUIER, BT EER,

EEIIRREANT XY, D5@E: config item.rb , commander generator.rb ,

configuration.rb , configuration file.rb ,

config item.rb XHEHREXT ConfigItem ;ké, i%%‘*iﬁ(?EZIKE’\JEJEEEEIL‘X&—%EZKE’\JE@EE
BRI, RABIXHE:



# FIECEIN

class ConfigItem

end

# [R5 1825 Ekey

attr_accessor :key

# [FRHMRES, HRBREEMENRMRER

attr accessor :env_name

# [FRH)] BRARPNERXF

attr accessor :description

# [FHBIRKEN—TEFNSLISH (FlA: -£)
attr_ accessor :short option

# FIME, HRBLEEIBNMEZENENR

attr_accessor :default_value

# —TANER block, HIRE THNENMRZHKIER. ARNRERSSE,
# AJABIEREMNNNEETE MG (XEFX) BEFE.
# MRREER, FEME—TRE, FEEERERIRENIE,

attr accessor :verify block

# B BEAPRMEE key(@param key) HIENA, XESBIAPRIGEERZ

attr_accessor :conflicting options

# FIERY block, HECEIURZEFSRITHIEA

attr accessor :conflict block

# [String] FIMEEREREF. —TEFNEEDNIZE RN,

attr accessor :deprecated

# [Boolean] FIMITERHZEHRAEE, FHILERIBEZE API token HHEIZEHI&

attr_accessor :sensitive

command_generator.rb XHZRREMBLIHNEMIMY, XTXEHES— T TERHEEEMR
S, R—RXEEHAEREREE,

configuration.rb X2 E fastlane EBEqJ/B\E@EEHiIbﬁEKT’-’F, @ﬁ??‘ﬂﬁﬁ'f’tﬁﬂ%lﬁ, =1y
B, RIOENEE, EEXPFEER, Et TEERZEMEIERE.

fastlane_core X R FAARS R M, EEEUT i, BETEFEE.
3 Bl ot

3.1 Produce

produce T BEZFRFE iTunes Connect fl A REEAEIE app B, AERAR FTEXTMEFEF:



lane :release do
produce (

username: 'felix@krausefx.com',
app_identifier: 'com.krausefx.app',
app_name: 'MyApp',
language: 'English',
app_version: '1.0',
sku: '123',

team _name: 'SunApps GmbH' # only necessary when in multiple teams

end

TE, BIMWEBNAEESHT—TZTENRTE. FTFAT produce/lib XEETH produce.rb X
%, JREBU0T:

module Produce
class << self
attr accessor :config

end

Helper = FastlaneCore::Helper # you gotta love Ruby: Helper.* should use
the Helper class contained in FastlaneCore

UI = FastlaneCore::UI

ROOT = Pathname.new(File.expand path('../..', FILE ))
ENV[ 'FASTLANE TEAM ID'] ||= ENV["PRODUCE TEAM ID"]
ENV[ 'DELIVER USER'] ||= ENV["PRODUCE_USERNAME"]

end

HZAMATER, 8—TRATIREE—T commands_generator.rb XFRRIEMTGHS
ZXMHEEN run REBXA—BRAE:

command :create do |c|
c.syntax = 'fastlane produce create'
c.description = 'Creates a new app on iTunes Connect and the Apple
Developer Portal'
c.action do |args, options|
Produce.config =
FastlaneCore::Configuration.create(Produce::0Options.available options,
options._ hash )
puts Produce::Manager.start producing

end

HUILAIAE Y, create REESIAHET FastlaneCore::Configuration.create J5i%%5 Produce
8 config BIEMRE, #AFIAAProduce B Manager 228 start producing 7%, EXE, HAIA
DA, BIERITRIZMNMEXT start_producing /A, M manager.rb Xff, HEFEZ
&, RNZEERE HALERIRS, AAXFMENZEIENE—EE). manager.rb JRIGUIT:



class Manager
# Produces app at DeveloperCenter and ItunesConnect
def self.start producing
FastlaneCore: :PrintTable.print values(config: Produce.config,

hide keys: [], title: "Summary for produce #{Fastlane::VERSION}")

Produce: :DeveloperCenter.new.run unless
Produce.config[:skip devcenter]
return Produce::ItunesConnect.new.run unless Produce.config[:skip_ itc]
end

end

XESRERT DeveloperCenter ] 1tunesConnect ESERLEIE app HIIR1E.

AALFATERE—F produce mIUEKEX L iTunes Connect 1 app Dev Center FINE, £
produce X4 FHHA developer center.rb #[] itunes connect.rb , I
developer_ center.rb R, itunes_connect.rb RIRIEEZEL

develop center.rb BIRZOMUEBAIT:



def create new_app

ENV[ "CREATED NEW APP ID"] = Time.now.to i.to s

if app_exists?
UI.success "[DevCenter] App '#{Produce.config[:app_identifier]}'

already exists, nothing to do on the Dev Center"

ENV[ "CREATED NEW APP ID"] = nil
# Nothing to do here

else
app_name = Produce.config[:app name]

UI.message "Creating new app '#{app_name}' on the Apple Dev Center"

app = Spaceship.app.create! (bundle id: app identifier,
name: app_name,
enabled features: enabled_features,
mac: Produce.config[:platform] ==

nosxn)

if app.name != Produce.config[:app name]

UI.important("Your app name includes non-ASCII characters, which
are not supported by the Apple Developer Portal.")

UI.important("To fix this a unique (internal) name '#{app.name}'
has been created for you. Your app's real name '#
{Produce.config[:app name]}'")

UI.important("will still show up correctly on iTunes Connect and
the App Store.")

end
UI.message "Created app #{app.app_id}"

UI.crash! ("Something went wrong when creating the new app - it's not

listed in the apps list") unless app_exists?

ENV[ "CREATED NEW APP ID"] = Time.now.to_i.to_s

UI.success "Finished creating new app '#{app name}' on the Dev
Center"

end

return true

end

BRI, MR app 7€ Dev Center IEAREERFE, WRAEFE, NER
spaceship TEBIE app, EES, $TEN—LE app HXMERER., BABINHIETRKME—T
Spaceship X1TIH,

3.2 Spaceship



spaceshlp E=— T ITC, Apple Dev Center BHRITR, fihE fastlane TEER A AISERAVEZEED
, [ERBEIA M TOERRIAT R B NENR,

WR%HE spaceship , fastlane TEEFRANEERMERMWIL EHTENRUrl, T spaceship T

LR AP &, IER spaceship KIBHME sigh @LARAER1DEAETE, MERT

spaceship 2ZfE, sigh REBEARFISHH, spaceship KK LIR{MHT Dev Center #iTC NER
, B{RAPIRIIAB XM 1NW1LL: Apple Developer Portal AP, iTunes Connect API

spaceship.rb RJERBUIT:

module Spaceship

ROOT = Pathname.new(File.expand path('../..', _ FILE ))

# Dev Portal

Certificate = Spaceship::Portal::Certificate
ProvisioningProfile = Spaceship::Portal::ProvisioningProfile
Device = Spaceship::Portal::Device

App = Spaceship::Portal: :App

AppGroup = Spaceship::Portal: :AppGroup

WebsitePush = Spaceship::Portal::WebsitePush

AppService = Spaceship::Portal::AppService

# iTunes Connect

AppVersion = Spaceship::Tunes: :AppVersion
AppSubmission = Spaceship::Tunes: :AppSubmission
Application = Spaceship::Tunes::Application
Members = Spaceship::Tunes: :Members

Persons = Spaceship::Portal::Persons

DESCRIPTION = "Ruby library to access the Apple Dev Center and iTunes
Connect".freeze

end

}AJ:EE’J{tEE’,—JLX/ﬁEﬁE’]EHj Spaceship HEIRA2AIRINAE——Dev Center ] iTunes Connect, £

EBTEARMN fastlane KRBT, EA—IIINXEBEERIFENEIZER . Dev Center B1F T
il—t:FJ, EEXMH, 8%, App, HERSHMER, iTunes Connect MIEFET app M—EESNES, L
MhRAS, RRE%E,

spaceship XURTEBEINTXME, D52 du XK, helper X4, portal X4F, tunes Xt
g2, £EM protal XEERIFIFDHr, tunes WIBFARERTUBCERIEES.,

£ portal XHFEAF, H— portal_client.rb , XPNHRM T portal WRZEMAVINEE, B1F
VIIEHRIE R, App HHXAVIRIE(BIE, MIFRE), WITHIEEXINEE, App Group 1HXINEE, Team
HEXINRE, IBRAERINEE, IEBIEFXINEE, Provisioning Profiles H8XIhAE, EEEIEBLHEFHEIX
1 client A9HEXINEE,

MBS T client, %88 spaceship.rb BEMINF, FHN15LE certificate.rb ZOMUIBAIT:


https://github.com/fastlane/fastlane/blob/master/spaceship/docs/DeveloperPortal.md
https://github.com/fastlane/fastlane/blob/master/spaceship/docs/iTunesConnect.md

# BEREIERERZIEKR, MMmEIERIES

# @param csr (OpenSSL::X509::Request) (WMESHE): WEPERZIEKR, BY

“create certificate signing request> HREFREN,

# @param bundle id (String) (AIiEZZEN): ZIEPTH app NIRRT, ZBSHARABEZELE
WX EXHRMEA FE, BREIERL FTAINME

@example
SIEE—MERERZIEKR

csr, pkey = Spaceship::Certificate.create certificate signing request

ERIZIEKRBIE— MRS
Spaceship::Certificate: :Production.create! (csr: csr)

@return (Certificate): The newly created certificate

def create!(csr: nil, bundle id: nil)
type = CERTIFICATE TYPE IDS.key(self)
mac = MAC_CERTIFICATE TYPE IDS.include? type
# look up the app id by the bundle id

if bundle_ id
app = Spaceship::App.find(bundle_ id)
raise "Could not find app with bundle id '#{bundle id}'" unless app
app_id = app.app_id

end

# ensure csr is a OpenSSL::X509::Request

csr = OpenSSL::X509::Request.new(csr) if csr.kind of?(String)

# if this succeeds, we need to save the .cer and the private key in

keychain access or wherever they go in linux

response = client.create certificate! (type, csr.to pem, app_id, mac)
# munge the response to make it work for the factory
response[ 'certificateTypeDisplayId'] = response[ 'certificateType']
[ 'certificateTypeDisplayId']
self.new(response)

end

ZRBEFLEERSEN bundle_id, A5 openssL::X509: :Request AIEERIBEK, mEEH
ZIEKREBIEBIES,

TEFEINBE—T provisioning profile.rb , HSLEWRT certificate.rb HNERKZ

=, provisioning profile.rb T’bﬁgﬂ’\]é%m’EL_IQ‘mﬁ)ﬁEEMﬁT, HIxth N EBLAIZE
HAFEFRI——RBEREL, HRESENRBBEMN, XFEINATRFE-TXEHENREBZET X
IR RV AR ELAh SHRIZEH

provisioning_profile.rb XHthRLEX TREXMHEXN—LERNYE, FERIMNT —LEHEXAVE
ER%, BMEEIE: uuid, expires, distribution_method, name, version, platform %, E#HMKA
BB —EBRBEER W E & XM,



def create provisioning profile! (name, distribution method, app id,
certificate ids, device ids, mac: false, sub platform: nil)
ensure_csrf (Spaceship::ProvisioningProfile) do
fetch_csrf token for provisioning

end

params = {
teamId: team id,
provisioningProfileName: name,
appIdId: app id,
distributionType: distribution_method,
certificateIds: certificate ids,
devicelds: device_ ids

}

params|[ :subPlatform] = sub platform if sub platform

r = redquest(:post, "account/#
{platform slug(mac)}/profile/createProvisioningProfile.action", params)
parse_response(r, 'provisioningProfile')

end

B ERRRIE, BEFHRERREEIT csr, AR{ER teamld, devicelds SFEAARMMNTFE, KicoliE
BLEXMHMNIER, REBIMZERERFEREE XS,

3.3 8ym
BIEE T RAS EE'GL, RY ARRERXE— N AHCITATIRA, BARER? . . . B4,
B E—TRIENTEHQIE,

gym ;& fastlane EEMFTETE, IHRMERITEGLPEMLR, BIAMER ipa & app
X4,

Before gym, {£R&<{TFIEFIBERXIFMN:

xcodebuild clean archive -archivePath build/MyApp \
-scheme MyApp
xcodebuild -exportArchive \
-exportFormat ipa \
-archivePath "build/MyApp.xcarchive" \
-exportPath "build/MyApp.ipa" \

-exportProvisioningProfile "ProvisioningProfileName"

WTF!!

with gym, fR R %
fastlane gym

EMERIE



gym XERZMEB, FEAISRNEN
EERINMRAKTNZIFG. gym FIRBEERAE runner.rb B

def run

unless Gym.config[:skip build archive]
clear old files
build_app

end

verify archive

FileUtils.mkdir p(File.expand path(Gym.config[:output _directory]))
if Gym.project.ios? || Gym.project.tvos?

fix generic_archive # See
https://github.com/fastlane/fastlane/pull/4325

package app

fix package

compress_and_move_dsym

path = move ipa

move_manifest

move_app_ thinning

move_app_thinning size report

move_apps_folder
elsif Gym.project.mac?

path = File.expand path(Gym.config[:output directory])

compress_and_move_dsym

if Gym.project.mac_app?
copy_mac_app
return path
end
copy files from path(File.join(BuildCommandGenerator.archive path,
"Products/usr/local/bin/*")) if Gym.project.command line tool?
end
path

end

MR, FATRIMRIBFBNE LRI TR T MLESE, BmT ruby ERRBFIMNBERO)ZX TS
¥4, ruby fURBIZERFAIEE—1, XtZE ruby fEADSLIEEENREREZ—.

MEERNXEFAEER], FERNTTEM app RIREE build_app , so ZiERR, MG LEEE—F


https://github.com/fastlane/fastlane/tree/master/gym

def build_ app
command = BuildCommandGenerator.generate
print command(command, "Generated Build Command") if $verbose
FastlaneCore: :CommandExecutor.execute(command: command,
print all: true,
print command: !Gym.config[:silent],

error: proc do |output|

ErrorHandler.handle build_error (output)
end)

mark archive as built by gym(BuildCommandGenerator.archive path)

UI.success "Successfully stored the archive. You can find it in the
Xcode Organizer." unless Gym.config[:archive path].nil?

UI.verbose("Stored the archive in: " +
BuildCommandGenerator.archive_ path)

end

HERRIBEI R, build app BIEESLIMESLLER— command, AfFEH fastlaneCore EH
B9 CommandExectorfliTiZa < .

WEIXBUFERZELER, BIFFEE0E, gymBRSUEER ipa BIF? XEMAEAIRE
xcodebuild ] xcrun T,

xcodebuild @< RMAMRRIFE xcode TI2HY, ARLER app X, BEEREELARBER, XHE
ZMHRBER

xcrun IRMET —MEDSITIER develop tool BIA, LEUIALAAER ipa X4,

£ gym XHREE, H— generators IR, X PMMEMELR ipaty, Heh, HEFLMITEIN

BE=2 package command generator legacy rb #

package command generator xcode7. rb XN, package command generator.rb a7 LA

= XX R SR SE

MXEBBEIUEL, — 1 EMA%R Xcode 7 ZHIITE, — P EMAR Xcode 7 ZEMTE, BIAE
FE#B#H KRN, M&EB —T package command generator xcode7.rb HIZ/OMUEE,



def generate

print legacy information

parts = ["/usr/bin/xcrun #
{XcodebuildFixes.wrap xcodebuild.shellescape} -exportArchive"]
parts += options

parts += pipe

File.write(config path, config content) # overwrite everytime. Could

be optimized
parts

end

Eit, BREBKRA, gymWKEE, BEEAT xcrun SLIMARY ipa BINEE, AN ipa XMHHH
EENERT. Bk, BMNBE-THEREMBNIAR sigh

3.4 sigh

EICISRH# provisioning profiles, FSOMIRELAITIRA? WKBNEHMMEN-~), WEFT
sigh , HRAMWFETEERF—L,

sigh AAMRB—1TH<S, MMEliE, B, T&, & provisioning profiles BIE5, BXIF
App Store, AdHoc, Development  Enterprise 230, #thEHB N TFH4FEBINEE

THEMOEEX G
EHRECE X
BEREXH
BIBECE X 4

XN RIEN S
X ZMKF M ZTeam

B THIERAZR, H0L fastlane {CRBRIMHE, XBENAIMEFER T, sigh XHFTH
runner.rb XHEXTXRTEEXHN—LEERERE, SEAMEBEXHRE, KNEEXH, €
BEEXHS.

3.5 Match

match RETEMN—EBERIEPNREXGHNAE, IHRAOERNZAFEFIEHHE & HF/D
BN, match 24k https://codesigning.guide R BRI ERR, AMEEM git BEEEE
B—1IEMNEPMEEXH, ERARAAKIUERENMIGEF], match XHHEH runner.rb

RBEEMTNTHEIE: EH citHelper IR clone TP BE, ABER spaceship TEMIE
PR E G — LB RO bundlelDFNEB R EFE), mEBER citHelper ERAERL
RRIDKANITRRIGE. ARRBIEETSHIRBES,

(=

[ = |



https://codesigning.guide/

BENE T —LE fastlane WEA T RRIE, EENENBRAZRRENTAFRENS—BI], TRE
FEAEERER, X, ANFEEACE—M)NIENME, EBEMEAMR nice T, AT
fastlane BRIBIFE 2, FUARBEEEER], FXENZEAMNES THIRE, HRFS.



CFArray R[5 S2 iR B SEH R EE

f£i0S A&, Nsarray ®— TMREEBNEIEE, LH TableView FIIEIBEFS Ei5,
NSArray REFEIENULN T EREUIENMESIURIE. M Core Foundation A cFarray 5
NSArray HEEXN, X3 TEEX Core Foundation ] Foundation FEFR B[R A 3R 45+ ST =

HEMER, FRLARIAR—T.
CFArray [ £ iHiE

NSArray ] cFarray s Toll-Free Bridged (9, 7f opensource.apple.com #1, cFarray =
BN, XEARMTRIMNNEISHR, £ YY REZAEMRTALRENRE, ZB4EM5RIE cFarray
ML SERIRASEIFER, FEENELEX 2RI MMSE— TR ENNFIEX,

Array iXfE 2005 FRIRMIXEAR, HRENEAT crarray , AEMNIEEREIKTF. B crarray
M STL BT vector HERMHAIT T IERENLL, MATEERIZIMIATAINEREMEN C PRBAREK,
PR REE E RS EURIFH R4 MRY. MFE crFarray MEF, SRMRSF—FHT,

STL Vector
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Array length


http://opensource.apple.com/
http://blog.ibireme.com/2014/02/17/cfarray/
http://ridiculousfish.com/blog/posts/array.html

CFArray

80
70
60
50 S —— = End insertion
3 Beginning insertion
‘_;’ [“—r ~——Random insertion
“w 40 — FOrWarcs walk
3 / Backward walk
é / —— Random wak
30 / Beginning deletion
/ Ending deletion
Random deletion
20 //
10 // —

100000 200000 300000 400000 500000 600000 700000 800000 900000 1000000
Array length

FEDFETAEY, cFarray fEkiE. BEBEBARMRONEIAEFEELR, MY FTHRETRVRESM
NI MR E— T RE L RAET LM NER, MXNAERABEEELE Java 8 HHRY
HashMap HEIREMET A,

7£ ObjC t9#JHA, crarray =fEH deque XXimb %) X, FAASREMELERIESR, M ERE

R MHRT R . ER =8 300000 260 (EFRAiZE 262140 =2M8) |, NEIERERERE,

ERAEA, WERBEENAN  CF MAX BUCKETS PER DEQUE , BRCRIRILAN CF-550-CFArray.c
(2011 FERRA) -

if (__CF_MAX BUCKETS PER DEQUE <= futureCnt) {
// Bl cFstorage 3|F
CFStorageRef store
// %% CFArray N Storage
__CFArrayConvertDequeToStore(array) ;

store = (CFStorageRef)array-> store;

FIAES, HEUEHBLEME  cF MAX BUCKETS PER DEQUE HIRHME, SISEUELEMM crarray
FEIRFY CFstorage , CFStorage m— T EEZXMIIEM, N T HIPHAMINEAE, 4§ Node
AREEA TR A T edLiRE., BRI AE cFStorageInsertvalues 1%RfE, BN
A AEE CF-368.18-CFStorage.c

£ 2011 UG CF-635.15-CFArray.c RAH, crarray BUH 7 HUBEMEEIRIX—INEE, SIF-EN
T BA LE R ER IR — AR RO (B Rl h R EUE T X —451% ., BREORE TEURERHEA -



http://opensource.apple.com/source/CF/CF-550/CFArray.c
http://opensource.apple.com/source/CF/CF-368.18/Collections.subproj/CFStorage.c
http://opensource.apple.com/source/CF/CF-635.15/CFArray.c

struct _ CFArrayDeque {
uintptr t leftIdx; // BEMFBE TRMUE
uintptr t _capacity; // HEIB=

}i

struct _ CFArray {
CFRuntimeBase _base;
CFIndex count; // JTZETH
CFIndex mutations; // JTTHREDIZ
int32 t mutInProgress;
__strong void *_store;

}i
MR LERIUEL crarray HEBE—HIXRBATIHITEH, MABIER T —LEBRER.
C £N4HRY—LE o)

CIEEHIEAE, AR —BREENAGFETEREITHIENIEE . EFHEIRE. S/ME—a, BEANE
HHATHER, MRS HEMBELRBNRE: —HE malloc SHAEZESET—MEE, X2
IR, REBENER, BHEERE—TEHXENREME (Ba) —RTENERUE, mHE

(F9LER) BN —R=T(EIERMUENEIZIRD, BIMETHREZ B LAE Are pointers and arrays
equivalent in C? XS,

CHNBAEZREZNMRRME, £ TR 0 LB, %‘%E%ﬁﬂﬁﬁﬁﬂ’ﬂﬁi (B) memmove () EREHIR
H) . XY, SHRE- TR B TRRIBA T TRBSIEN O(n)ERENERE . A
HAREIEENEER, FTA O(n) BURIFRIEMR™ERIT B FTHH,

M BIARASH CFArray BUER % SEINATS

£ CE-855.17 1, HATAIUERIHAIARAR cFarray BISTHL, XAEHFI crarray BUITFHIER

CFArray ST — P AIBIEHITFIARINEEZSSRE, HETEIRAR (R34 #Tih6, T8

EMO0ZEN-1, Hif N ZRATENHRE. MEER (compact) NREZZA 3 HITHFREHBEAE D
1EE’JH]‘1I95 AEBREFEZEFETER, BRlFNRRERREREREANT, EFEEBERE

BCEZEERLICEHE [0, N-1] 25, Fit, HBEEN TIRAEREER TR BN Z LA MIFR

E]‘ﬁ'ﬁEﬁZ*o

HABMMER: AL (immutable) KB ERIBMNA G, TERERFMSMFTER, M TE
(mutable) EEATLURINSMARIBR TR, ATSHANTRIRERRE (HERRZ crarray IMD
HILSREREI, BT BAEZEA)) . SERAM CoreFoundation E&ERIEIE, HABRIFST
ESVELAEEE] )z P

NTH—HFE crarray WIHET, FIVRDOWT—T crarray BIJLDIRIERE:



http://eli.thegreenplace.net/2009/10/21/are-pointers-and-arrays-equivalent-in-c/
https://opensource.apple.com/source/CF/CF-855.17/CFArray.h.auto.html

// BITHREWTTRE
const void *CFArrayGetValueAtIndex(CFArrayRef array, CFIndex idx) {
/1 EREEAR TR
// BITLEER CFTypeID RIGIHETEITERSGILE Core Foundation &3
CF_OBJC_FUNCDISPATCHV(__ kCFArrayTypelID, const void *, (NSArray *)array,
objectAtIndex:idx);

/] ERFIR
B4R ER CFTypeID RIGIUE Core Foundation ZEEIGELM
___CFGenericValidateType(array, _ kCFArrayTypelD);

CFAssert2(0 <= idx && idx < _ CFArrayGetCount(array), _ kCFLogAssertion,
"%s(): index (%d) out of bounds", __ PRETTY FUNCTION_ _, idx);

CHECK_FOR_MUTATION(array);

// MARFAEBRL TR

return _ CFArrayGetBucketAtIndex(array, idx)->_ item;

REEE TRV
CF_INLINE struct _ CFArrayBucket *_CFArrayGetBucketAtIndex(CFArrayRef
array, CFIndex idx) {
switch (__ CFArrayGetType(array)) {
/1 RVFPIPEILE LR
[/ ARSI E B L, PIEXS N IR iRBAS
case _ kCFArrayImmutable:
case __ kCFArrayDeque:
// BRbhEEIN ERS|REE, RETRNE
return __ CFArrayGetBucketsPtr(array) + idx;

}
return NULL;

BE RS THREERIER, crarray YR T EEEAREL I ZBANER, ATAERETEILA
AR O(1) ERE, 28X,

void CFArrayInsertValueAtIndex(CFMutableArrayRef array, CFIndex idx, const
void *value) {

// BIILEER CFTypeID RIGIHETETHERELILE Core Foundation %

CF_OBJC_FUNCDISPATCHV(__ kCFArrayTypelID, void, (NSMutableArray *)array,
insertObject: (id)value atIndex: (NSUInteger)idx);

// BILEER CFTypeID RIIF Core Foundation ZREIESTEE

___CFGenericValidateType(array, __ kCFArrayTypelD);

CFAssertl(__ CFArrayGetType(array) != _ kCFArrayImmutable,
__kCFLogAssertion, "%s(): array is immutable", __ PRETTY FUNCTION__ );

CFAssert2(0 <= idx && idx <= __ CFArrayGetCount(array),
__ _kCFLogAssertion, "%s(): index (%d) out of bounds", __ PRETTY FUNCTION_ _,
idx);

/] KEKME

CHECK_FOR_MUTATION(array);

// VERZEEHT RN AT I E



_CFArrayReplaceValues (array, CFRangeMake(idx, 0), &value, 1);

[/ EPTRECRELET objc HAEMSE, Bl cF_0oBJC_FUNCDISPATCHV /5iA
// FRARREZR, REFEEESHTRENENRBANOZE
void _CFArrayReplaceValues(CFMutableArrayRef array, CFRange range, const
void **newValues, CFIndex newCount) {

/] H—HRENE

CHECK_FOR_MUTATION(array);

// DNBHRIE, 1BINBEREBEh LR

BEGIN MUTATION(array);

// FEHERENE

const CFArrayCallBacks *cb;

// R TIR, TRLE, MANEETREE

CFIndex idx, cnt, futureCnt;

const void **newv, *buffer[256];

// SREVERARTENE

cnt = _ CFArrayGetCount (array);

/] FREATREE = REETREE - MFRAITRE DI + EMATERETE

futureCnt = cnt - range.length + newCount;

CFAssertl(newCount <= futureCnt, _ kCFLogAssertion, "%s(): internal
error 1", _ PRETTY FUNCTION__ );

// SREVERARE XHERAE

cb =  CFArrayGetCallBacks(array);

/! MEDERMAFHER

CFAllocatorRef allocator = __ CFGetAllocator(array);

// BRENBRTHAENTR, ANEIRE—IRRNEFX
/] FRERFITTRNTEEEBIE 256
if (NULL != cb->retain && !hasBeenFinalized(array)) {
newv = (newCount <= 256) ? (const void **)buffer : (const void
**)CFAllocatorAllocate(kCFAllocatorSystemDefault, newCount * sizeof(void *),
0);
if (newv != buffer && __ CFOASafe) _ CFSetLastAllocationEventName (newv,
"CFArray (temp)");
/1 RERTTEREMEIEEFX
for (idx = 0; idx < newCount; idx++) {
newv[idx] = (void *)INVOKE_CALLBACK2(cb->retain, allocator,
(void *)newValues[idx]);
}
} else {
newv = newValues;
}
// BEEEIEBE
array-> mutations++;
// MER—TEAENEEXE SR T =182, BT EoHBERIENT
// A: MESITIRZENUERI/NF range.location HIXIF
// B: fEAH] range.location [Xig
// C: M range.location + range.length ZIEUHRE



// BEIENZ, RSI0NWNUERA—EMTAIREFMENRMRML, SZEMUEFTERESIHERE
AR, BREFELRNEER, REAMCHNEREFELEITIUS
if (0 < range.length) {
// ERENEAXERE

___CFArrayReleaseValues(array, range, false);

}
// B RMERNBZRES, TEEMERIE
if (0) {
// LRSI T FIRTSARIRD .
/] REREZHEBREMA T, il B XEERTERME.
} else if (NULL == array->_store) {
// BEEENE RIS BiEt kA B XN
if (0) {

// LEALESTE T FIT RIS
// HEBRTFIMEM, B9 futurecnt THEE
} else if (0 <= futureCnt) {

// BER— 1 XmAFIIT 5

struct _ CFArrayDeque *deque;

// FRETRSEMENNE P XA TR SN E

CFIndex capacity = __ CFArrayDequeRoundUpCapacity(futureCnt);

// RIFBTETIAEZ B D EC A

CFIndex size = sizeof(struct __ CFArrayDeque) + capacity *
sizeof (struct __ CFArrayBucket);

// BEEXELE R EFEEF

deque = (struct __ CFArrayDeque
*)CFAllocatorAllocate( (allocator), size, isStrongMemory(array) °?
__kCFAllocatorGCScannedMemory : 0);

if (__CFOASafe) __ CFSetLastAllocationEventName(deque, "CFArray
(store-deque)");

// BREMimASIZ1E

deque->_ leftIdx = (capacity - newCount) / 2;

deque-> capacity = capacity;

__CFAssignWithWriteBarrier((void **)&array->_store, (void

*)deque) ;
// FER B XHE, RERMEA
if (CF_IS_COLLECTABLE_ ALLOCATOR(allocator))
auto_zone_release(objc_collectableZone(), deque);
}
} else { // Deque
// HRHE B RaRTM, EMEM 2 1l ¢ RRFHIRE
if (0) {
} else if (range.length != newCount) {
// tEN array 5|F, RERETBMESHEEHA. B, co XM
___CFArrayRepositionDequeRegions(array, range, newCount);
}
}

// BXEBAYFTEMIE 2B X 1
if (0 < newCount) {
if (0) {



} else { // Deque
// iplEE M AEX
struct _ CFArrayDeque *deque = (struct __ CFArrayDeque *)array-
> store;
// EREMLE, EN—REFXE
struct _ CFArrayBucket *raw_buckets = (struct __ CFArrayBucket *)
((uint8 t *)deque + sizeof(struct __ CFArrayDeque));
// BABXEHYE, XM5 memcpy, BEREERFE (write barrier), &iERE
objc_memmove collectable(raw_buckets + deque->_ leftIdx +
range.location, newv, newCount * sizeof(struct __ CFArrayBucket));
}
}
// BREFNTENHEMY
___CFArraySetCount(array, futureCnt);
/] BREEFEXE
if (newv != buffer && newv != newValues)
CFAllocatorDeallocate(kCFAllocatorSystemDefault, newv);
/] BRRMRGIRER SR
END MUTATION(array):;

ff crarray BOBATTEBIER, TIRERIE HXE— 1 RIBAFIdequeue BT RIRIE,
TER—MM5I8 C++ STLAREERMSR, EWREHE map ROBSIN, ARBEREA—T
MR
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BIERS| T ERrNEEFEX, BEZHHH#ITENLIE, WiEdEPRBEEID M A, B,
C=1TKiF, B XEFHEBHNE D, HARUWRAEHE, RASECHTEEXNY S, A
CFAllocatorRef E AIREIIAGFDE/FFEBEREE,

CFAllocatorRef & Core Foundation RHIDECHBFMAZNERE. ZEIELT, RFEARIAD
fic2¥ kCFAllocatorDefault , HMTFEN nunL SE, XS Core Foundation FTIBAY“E
FERDEMBERAEF., XMAEAERBEEMN. AENEKIERNIBERRY, TIREAXEPLE
H AR E D Bogs R ELINEE,

kCFAllocatorDefault ENi\pEces, S1EAN nuLL Fif,

RIGHBNA RS DECE: . XM D ECE RN B —
kCFAllocatorSystemDefault = FJ CFAllocatorSetDefault {3 7 EAIADECEIMOIER, R
FAE,

A malloc . realloc ] free , YR malloc BIETHA

kCFAllocatorMalloc . oo .y
7, BBXNPOEEENF B crpata f cFstring FEEMA,

EEAR malloc XIFAHEGIZEFEMATEF, & Mac EFE T
kCFAllocatorMallocZone IRKERTE, XTDERSEER, B7 i0S FEARLEZMTA
F.

21 E5AM, IR kCFAllocatorMalloc —#, WIRAMEBRKA

kCFAllocatorNull . oo oy
7, XTDERITFEN crpata #l crstring FIEBEH.,

H%E cFAllocatorCreate HENAZEI, BI# cFAllocator
B, RAFTEDLAF. MEEMAAER create 5, HE
E— " plcEE. XTIEHRINDECESS1F CFAllocatorCreate
FRENNREHKSE cFallocator ,

KCFAllocatorUseContext

b _CFArrayReplaceValues AR RE— TR

if (newv != buffer && newv != newValues)
CFAllocatorDeallocate(kCFAllocatorSystemDefault, newv);

SME—TEFXNHENE, URHBEIZLFBIEZRNEFX, XREAXTHEEETER
M, NMUXBTLAMEREBATTRIRIE, EI8I( cFArrayAppendvalue ). &k

( CFArrayReplaceValues ). MIFR( cFArrayRemovevalueAtIndex )IR{EXIRIER. HTIEEUREEM
REDRERE, FIURNED M, EREXNBERE. FIA, FH11EE crarray WIEERERESE
. IBRTREEPIIBERSIKE,

M7E NSMutableArray HISEIIFR, RN TERARBIRAVNAERR, A crarray HEMImES
eIy RNEFXNSIEMAENRESE. £ NSMutableArray[FIR1E5E —CHERYE RN B, 121
NSMutableArray HISEIIRIE, EMARERFEE PN EFEDMEIRAMNESE, XEERHT
N TFBEIRENERMELANS .

SE 1%



http://blog.joyingx.me/2015/05/03/NSMutableArray%20%E5%8E%9F%E7%90%86%E6%8F%AD%E9%9C%B2/

Let's Build NSMutableArray

GNUStep - NSArray,

What is the data structure behind NSMutableArray?

Apple Source Code - CF-855.17



https://www.mikeash.com/pyblog/friday-qa-2012-03-09-lets-build-nsmutablearray.html
https://github.com/opensource-apple/CF/blob/master/CFArray.h
http://stackoverflow.com/questions/22591296/what-is-the-data-structure-behind-nsmutablearray
https://opensource.apple.com/source/CF/CF-855.17/CFArray.c

load A EETZEIRER

Github BY RetVal K¥TE165E11 BE#H 7 7] debug iRZA#Y 706 <objc/runtime.h> JREE, FEiL
IRRBEIRZE G ARG, AN B TAFES] load HENZEERMIZ,

load /&9 A R

M Effective Objective-C 2.0 - 52 Specific Ways to Improve Your iOS and OS X Programs —H iR :
Objective-C RB R ZEEIUAE Nsobject 1RE, BIEREBARMMBHLE, HEPZz—HE
load Ai&.

+ (void)load

XFE—1 Class Fl Category Kk, WEREALLAE, MBXIAR—X, HEE& Closs Fl Category
NEFEBARGN, MaTLtnE, FEEIREBERERFSIIHERT.

TREME, WA I0S ZRAREEIMA T ahAMEFE (Dynamic Loading) , X2 M macOS NF
ERPIEmENEY, ENEEFRBMTFZEBEENSRERE, AR Cass F1E Category RHETS
T load AL, MSEAMA Class Y,

M8 RetVal $134FHY debug IREFTRISHITHI R, RIEIR—T load HIEREHRIET
72, METTHXTERELARK Objective-C 32 KAIRNE 4.

BIE— Class X4 pcobject.m , AFEEFIEI load HiE. EIEIT projfa, AIAEN load
FHiERIABNNEEAORBERR 280,

o000 » @ debug-objc ) J My Mac Finished running debug-objc : debug-objc = RO E |
B2 QA = 3 |8 < [ objc debug-objc ) m DGObject.m ) No Selection <A> [EENG]
v & objc M
» [ include
» [ Public Headers
C_Gaiohoan Search Documentation
» [ Project Headers
» [ Obsolete Headers
» [7] Obsolete Source
» B Source DGObject
P Il Other ) load {
v [ debug-objc (
m) main.m
h' DGObject.h A
m DGObject.m A
> Products
» [ Frameworks
DO e
+ @ O[FE|| Aloutputs WO 88 (e

THEE load KA NMENMMTR, EEHFEAKHRERHHITIHMEN LEA:


https://github.com/RetVal
https://github.com/RetVal

v [ debug-objc PID 76290 Quick Help

cPU

(£ Memory Search Documentation

» Energy Impact

[Z) pisk Zero KB/s

DGObject
@ Network Zero KB/s d

+ ( ) load {
(

v () Thread 1 Queue: co
1] 0 +[DGObject load]
g

] All Output & ® @0

AR ERRBERANNTHENR:

+[XXObject load]
call class_loads()
call_load methods

0

1

2

3 load_images
4 dyld::notifySingle(dyld image states, ImageLoader const*)
1

1 _dyld start

BEGEL, M _dyld start FFiA1R%. dyld(The Dynamic Link Editor)2 Apple FIGhSEEHERE,
REAZMFEoIEFINRESRE, BEHMESRS dyld 7k, T dyld XBERBAR, EUE
N FEhSENZ I R#HITHRR.

EIRR load_images FiEZAI, FoRMR— T4 images, images®RniIZ Z#HGINMH (I
IXHRENSHIEE soX ) HERENFTS. 3%, LA load images M TIEEREALETE
A HBIHHIE Runtime #HITE, HES— P XXHIN—MHRIFIRATZTNS, XERIZH)
& Imageloader , BATMEARBKMNTE 4 JLABRNERSEEE:

dyld::notifySingle(dyld image states, ImageLoader const¥)

ImageLoader B HFINHMIHZRE main AORELARI, EEMEFSEEEZMIA T IAE:

o ERFTITHNERFNSHEEN image iB)3mME (B2 LENINL S —Ba05E)3 AR
Zl)
o HMAHATH image BIANMHBFABERNS

B8 T % image



£ (REH T load 757527 XEXER, Draveness 12fit 7 —FhlT s & SRITENH AR NIV ERR .

MY 3 ::load_images(const char *, const ma...
4 dyld::notifySingle(dyld_image_states,...

n objc-runtime-new.mm:2015

Condition

Ignore 0 C| times before stopping

Action | Debugger Command :i:\ + —
p path |

Debugger Command C:l + -
p mh ‘

Options Automatically continue after evaluating actions

EER LU HRIEAR image £8P ER, BEIIRTAIZ image 1Y path H slice 58,

(const char *) $22 = 0x00007£f£f£f9c1£07a0
"/System/Library/Frameworks/CoreServices.framework/Versions/A/Frameworks/Dic
tionaryServices.framework/Versions/A/DictionaryServices"

(const mach_header *) $23 = 0x00007£££9c1£0000

(const char *) $24 = 0x00007f££9c51bbl0
"/System/Library/Frameworks/CoreServices.framework/Versions/A/Frameworks/Sha
redFileList.framework/Versions/A/SharedFileList"

(const mach header *) $25 = 0x00007£££9c51b000

(const char *) $26 = 0x00007£££9ca70d90
"/System/Library/Frameworks/Foundation.framework/Versions/C/Foundation"
(const mach_header *) $27 = 0x00007£££9ca70000

(const char *) $28 = 0x00007f£f£f5fbff870

"/Users/Desgard Duan/Library/Developer/Xcode/DerivedData/objc-
frsvxnggnjxviwahvxtwjglbkjlt/Build/Products/Debug/debug-objc"

(const mach _header *) $29 = 0x0000000100000000

XESEANRZHEESHERE .dylib UREHFFSIES . framework HY image, M path MeH
XS RIH T HIS RO, 7 <mach-o/dyld.h> EISEEAXMER, thRBNRMET EWRENESE
image N7, EXEHERNE—T:


https://github.com/Draveness/iOS-Source-Code-Analyze/blob/master/contents/objc/%E4%BD%A0%E7%9C%9F%E7%9A%84%E4%BA%86%E8%A7%A3%20load%20%E6%96%B9%E6%B3%95%E4%B9%88%EF%BC%9F.md

#include <mach-o/dyld.h>

#include <stdio.h>

void listImages(){
uint32 t i;

uint32 t ic = _dyld image count();

printf("Got %d images\n", ic);
for (1 = 0; i < ic; ++ i) {
printf("%d: %p\t%s\t(slide: %p)\n",
i,
_dyld get image header(i),
_dyld get_image name(i),

_dyld get_image vmaddr_slide(i));

int main() {
listImages();

return 0;

BATPINBE R A ERMBAURO LA, FRANEIERIMNSERR.

| 2

< % I8

\
7

)

/Users/Desgard_Duan/Library/Caches/clionll/cmake/generated/12f4elbc/12f4elbc/Debug/untitledl
Got 40 images

0: 0x10dfd8000 /Users/Desgard_Duan/Library/Caches/clionl1/cmake/generated/12f4elbc/12f4elbc/Debug/untitledl (slide: @:
1: Ox7fffaecfb00® /usr/lib/libc++.1.dylib (slide: @0x25e80000)

1 Ox7fffaebc9000  /usr/lib/libSystem.B.dylib (slide: 0x25e80000)

1 Ox7fffaed52000 /usr/lib/libc++abi.dylib (slide: 0x25e80000)

1 Ox7fffb0084000  /usr/lib/system/libcache.dylib (slide: 0x25e80000)

1 Ox7fffb@@89000  /usr/lib/system/libcommonCrypto.dylib  (slide: 0x25e80000)

1 Ox7fffb@@94000  /usr/lib/system/libcompiler_rt.dylib (slide: 0x25e80000)

1 Ox7fffb009c0@d  /usr/lib/system/libcopyfile.dylib (slide: 0x25e80000)

1 Ox7fffb@0a5000  /usr/lib/system/libcorecrypto.dylib (slide: 0x25e80000)

1 Ox7fffb@128000  /usr/lib/system/libdispatch.dylib  (slide: 0x25e80000)

10: 0x7fffb@15b0@@ /usr/lib/system/libdyld.dylib  (slide: @x25e80000)

11: 0x7fffb@161000 /usr/lib/system/libkeymgr.dylib (slide: 0x25e80000)

12: 0x7fffb@16f000 /usr/lib/system/liblaunch.dylib (slide: 0x25e80000)

13: 0x7fffb@170000 /usr/lib/system/libmacho.dylib (slide: 0x25e80000)

14: 0x7fffb@176000 /usr/lib/system/libquarantine.dylib (slide: 0x25e80000)

15: 0x7fffb@179000 /usr/lib/system/libremovefile.dylib (slide: 0x25e80000)

16: 0x7fffb@17b000 /usr/lib/system/libsystem asl.dylib (slide: 0x25e80000)

@
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[

Unregistered VCS root detected: The directory /Users/Desgard_Duan is under Git, but is not registered in the Settings. // Add root Configure ... (today £410:27) |

H4EIA5 load_images



// load_ images

// AT dyld RHMHEEW map images IEFER) image HHY +load

// BIEIRES: runtimeLockB51R{EM] loadMethodLock A%, RIF&LIELZE

extern bool hasLoadMethods(const headerType *mhdr);

extern void prepare load methods(const headerType *mhdr);

void

load images(const char *path _ unused, const struct mach header *mh) {
// ZBEEEEN Class Y load A, MANBIERS
// MFTHBAEMENR, HiFRE
if (!hasLoadMethods((const headerType *)mh)) return;

// ENXFEFBN R
// BF load images FJAH dyld #1TENE, FRARUES LB ERIEATERZ S
// RATBIEZRINBHUERBITEBIER, [ERTSEFHIRRR

recursive mutex locker t lock(loadMethodLock);

// WEFIBH +load A&

{
// 3 Darwin IREHILIEE BIEYEIIRE
rwlock writer t lock2(runtimeLock);
// IRBIERIFHE +load HFEFAEMHM class
prepare load _methods((const headerType *)mh);
}

// B +load /A (without runtimeLock - re-entrant)
call load methods();

E¥fE%] load images J5jA, hasLoadMethods HREAS|REFE. HEHFNTEIE load REIIE,
SO EIEZRBERNFEIEER LIERE section XIHR B EFTICE.

LR SFE +load RETIE
bool hasLoadMethods(const headerType *mhdr) {

size t count;

if (_getObjc2NonlazyClassList(mhdr, &count) && count > 0) return true;

if (_getObjc2NonlazyCategoryList(mhdr, &count) && count > 0) return
true;

return false;

£ objc-file.mm XHPREBUTEN:



/1 BT c++ NERSE, BERRGEZRIERE
/! BEABZEMNAFRERNETX TESAENER, FOEiETt

#define GETSECT (name, type, sectname) \
type *name(const headerType *mhdr, size_ t *outCount) { \
return getDataSection<type>(mhdr, sectname, nil, outCount); \
} \
type *name(const header info *hi, size t *outCount) { \
return getDataSection<type>(hi->mhdr(), sectname, nil, outCount); \
}
// BRIE dyld I images HIBEBITRESSEXIFERANEZF
GETSECT (_getObjc2ClassList, classref_t, " objc_classlist");

GETSECT (_getObjc2NonlazyCategoryList, category t *, __objc_nlcatlist");
£ Apple WEAXHEH, HATAIATE _ pata ERFEIRE|  objc_classlist AR, TEZA
7£ih18) Objective-C B92E5IR, M _ objc _nlcatlist FAFiAhle] Objective-C Y +load FRENFI
X, kb __mod_init_func BERFEHIT. X—RWFXEFESMNMEITEH dyld LERAZHRLN, U2
B LESUREIAY map images FiAMIMRIT TE. MEMMEATAE L, Objective-C FIEAEISM,
5 dyld RTHRZMEE AR E] D,

A &Y

£ load images FiEFA7EMY objc-runtime-new.mm A, £/ loadMethodLock @&—1
recursive mutex t EEWTE, XPTEERLTET C TUMW— 1P EFE)IB Class, RFRZ
R EBMA SR EFEBIRIE)RE,

H{EAS NSRecursiveLock 18[E, {EAZH NSLock BIiZ, Mm@ C K Runtime KW{EMRLZ

=MEN— Class, BEZXTHIZBRVHIR, BRIV bestswifter XmiEX FALEfZ I0S L HHY
1,

HEE +load 1IZ1THIMIE Class


https://bestswifter.com/ios-lock/

void prepare load methods(const headerType *mhdr) {

size t count, i;
runtimeLock.assertWriting();

// W& class HHY +load Ak
// SREXFRABRIZERITIR
classref t *classlist =
_getObjc2NonlazyClassList (mhdr, &count);
for (i = 0; i < count; i++) {
// B remapClass JRENZEIESH
// schedul class_ load BJAZIRLZZEREEHA

schedule class_load(remapClass(classlist[i]));

// W& category HH) +load Fi&
category t **categorylist = getObjc2NonlazyCategoryList(mhdr, &count);
for (i = 0; i < count; i++) {
category_t *cat = categorylist[i];
// B3 remapClass 3REX Category NZRFHM Class R
Class cls = remapClass(cat->cls);
if (!cls) continue;
/1 WEBTERDIAN, EBARDEIESHIEZEHIREIEIENEE
realizeClass(cls);
assert(cls->ISA()->isRealized());
// BEEHIT load BJ category HiNEI—1TEFFIERAF
add_category to loadable list(cat);

prepare load methods fEFBEN load HiAMUER, MAIBAHRIAEH Class B load AR
T Category, EHFP7EIRE Class Y load 757EH, AAFBEN Class KAMRT REFRIBHIEZTT, &
schedule_class_load AEFERAREBRAMNANIBLRRT R, MAEHTVE



// BEHEIIT class B9 load FiE, BIIERSE
// B)FAA +load HEET cls 1BF UK
// BRZE cls 1B class MIMESHITHHERE
static void schedule class_load(Class cls) {
if (!cls) return;
// && RW_REALIZED E&EHITIC

assert(cls->isRealized());

// BE RW_LOADED &B#AKIC
if (cls->data()->flags & RW_LOADED) return;

// BRARRE (8K) &BIT

schedule class_load(cls->superclass);

/! BEERIT load M Class HME—TEFIIERTF
add_class_to_loadable list(cls);

i

// ¥RiE RW_LOADED &
cls->setInfo(RW_LOADED);

f£ schedule class load H, Class BiZENARNEH cls I8 ARX, HEPERZAERFSAANRIC
FIRE, isRealized() BEMMRE RW REALIZED i, ZAIICEMIEHEI Class EEWBEME—
EIIER, MZEEER RW_LOADED RICEHAIEM +load HIEEEHMWIAR.

EEFEFHSROAER, AENKREMBHIANEASIER, AEHBRBN loadable classes
HESENANEDFIZTH load FiE#HITEME, HETHZRS| loadable classes used N (MEF
18) £BE, HEBREANAEEMBNREIIES|IHNFERE.

ALt PAEZRI, £ prepare load methods A A, Runtime 7 Ei#1T T Class #l Category 897
ETE IR, FBEIGEDEHITRY load BAEMIBHBIFEREBLRR T — ML MREN, NZ2ERITERIES
FITESN.

3R EIEFHL load A iEHEESE

ZIMBERG. EFEIRRE, FIRMIT call load methods Fik.



void call load methods(void) ({
/] BREBZEA
static bool loading = NO;
/! BEBXREM category
bool more categories;
loadMethodLock.assertLocked() ;

// BTF loading BZFEFHSHRE, WRELEFAFENEZERLY

if (loading) return;

loading = YES;

// BEBA— autoreleasePool XZ

// £ push BEEBENZERNTEE—FH autoreleasePool MR

void *pool = objc_autoreleasePoolPush();

do {
// BEAMA load A%, HEIZE
while (loadable classes _used > 0) {

call class_loads();

// B category HHJ load %

more_categories = call category loads();

/7 BEER, BEIFIE class EEBTEA
} while (loadable classes used > 0 || more categories);
// Y5BIiEM autoreleasePool NHRIEIL
objc_autoreleasePoolPop(pool);
// BRERIRE, RREERA
loading = NO;

Hs call load methods EEL\/U:{'%TJE_'JEJ%U, 21517 load AEMAO., EFREENGE
call _class_loads SM—PFMEMESIIR loadable classes FHFHIINAIE, H{EA
selector(load) E@;Eﬂﬂ;*iﬂ??o



static void call_class_loads(void)
// FERTHMwE
int i;
// DB class FIR
struct loadable class *classes
// TARtRIE

int used

{

loadable classes_used;

loadable classes nil;

loadable classes_allocated
0;

0;

loadable classes used =

// ARBYIRFE class E£H load HiE
for (i = 0; i < used; it++) {
// 3RBY class IE%t
Class cls classes[i].cls;
/1 REFENR
load _method t load method

if (!cls) continue;
if (PrintLoading) {
_objc_inform("LOAD: +[%s load
}
/] RiERAR
(*load_method) (cls, SEL_load);
}
// FEI class FIR

if (classes) free(classes);

ERRE, IFRFF A4 (*load method) (cls,

HLXZE C FRREBIEHE AR
#h#hER T0.0)

/%\
ICN o

N

EXEFA—E

#include <stdio.h>
#import <Foundation/Foundation.h>
void run() {

printf("Hello World\n");

int main(int argc, const char * argv[]) {

@autoreleasepool {

void (*dy_run)() = run;
(*dy_run) ();

}

return 0;

e

loadable classes;

(load method t)classes[i].method;

1\n", cls->nameForLogging());

SEL_load); X—AJAJLAIEA load /5iA?

BHOF T EREGRE (MRZEEE &



HARSERIHITTY run AL, HEHT Hello world , XEB, (BT — void (*fptr)
() EBRRREIEH, 8 run REGRENH, FHE1TRE., M EEFHOTEIIMEY run REEIHBIE
HEEAERHTED, BIETEHETXNAOWES, ERREANITT run FEL,

REGERH load method t , HAIEZR/MERN TIZEENTEN:
typedef void(*load_method t)(id, SEL);

id SHAMEBE—IRER, XERWK cls Class FIEHH seL EEFEFERSEEN,

FUW5EMT load 5 EMENAE.
£/ Class FE%EREELSH

BEE—TF Class H load HIENEENARE, RAEERRGEER—T:

EETIC | I Class Z2BR 8% Category E2B%
Load Images | Prepare Load Methods Call Load Methods
 #@AImage IS load %% R load 757 | (BRI SRR load 753k

TERMR—T, FfiE Class WEBRVBLEUZ B,

#ZEIZBIBY add class_to loadable list FIA#F:



void add_class_to_loadable list(Class cls) {
/1 EXTiEIET
// BREMEREET
IMP method;

loadMethodLock.assertLocked() ;

// B cls MY getLoadMethod A%, BEIEFATS load AEMRTFfigihit
method = cls->getLoadMethod();

// &F load FHiEHEIZIRME

if (!method) return;

if (PrintLoading) {

_objc_inform("LOAD: class '%s' scheduled for +load",

cls->nameForLogging());

}
/1 FIETEREEH
if (loadable_classes_used == loadable _classes_allocated) {
/1 BT B, NEERBHEE
loadable classes_allocated = loadable classes_allocated*2 + 16;
loadable classes = (struct loadable class *)
realloc(loadable classes,
loadable classes_allocated *
sizeof(struct loadable class));
}

// ¥ class fEEHANTZAIRTHER

loadable classes[loadable classes used].cls = cls;
loadable classes[loadable classes_used].method = method;
// EtREINwE

loadable classes_used++;

FicxERiIER, JEFE Class i8HA A ABHINCRFEREBIIMIE loadable classes X
RAPENABITERSEMRIDR ., X TREMAEIUEEME XU T:

typedef struct objc_class *Class;
struct loadable class {

Class cls;

IMP method;

}i

H objc_class FEMEETEHA isa AHIIZAIEEE—XPERAFHANNE, XEXT Class A9
R, MEEL, £8 Class Fi#% MRS, RFICRNERRA Class B ERET, XELE
57,

load HANERBERAZLEZEENEM ., BERENT=KRE:

o

e |oadImages: @Y dyld & image X4, 5|\ Class,
® Prepare Load Methods: /& load 757%. TIRTME. LA E, ¥ load KA AR
Class 85T NEZE 2 S Class fFEZ& MR loadable classes H1, HRSHLEIBoIT B8


http://www.desgard.com/isa/

AR TRVR YT 8],
e Call Load Methods: HRIEWNEEEIRIREIEHT, XT load HA#ITRISEM. H—H LRI
&, Fick log A&,

Load 5i&1EF

load FERHANEFRPRIZN app BeINEES A, BITE app BaIbAE, AORE main Z

Ao

BT RAESE non-lozy B, HEEGTHRIAR—RX, TERINULUER load MAMIFEFNEA
IR ZE Method Swizzling, HAE R load BANIEERE, HEHZ Class iRBXEE (HFES
IRE) |, BAFIEHFIE Class F load HAMMATARXR, FIA—MRASRTE load ARSI NEMMA
X, FREAREHFETEN,

SE %

{REM T #Z Objective-C Ffdload F3EA?

NSObiject +load and +initialize - What do they do?

Obijective-C Class Loading and Initialization

+load VS +initialize

Obijective-C +load vs +initialize

Objective-C: What is a lazy class?



https://github.com/Draveness/iOS-Source-Code-Analyze/blob/master/contents/objc/%E4%BD%A0%E7%9C%9F%E7%9A%84%E4%BA%86%E8%A7%A3%20load%20%E6%96%B9%E6%B3%95%E4%B9%88%EF%BC%9F.md
http://stackoverflow.com/questions/13326435/nsobject-load-and-initialize-what-do-they-do
https://www.mikeash.com/pyblog/friday-qa-2009-05-22-objective-c-class-loading-and-initialization.html
https://medium.com/@kostiakoval/load-vs-initialize-a1b3dc7ad6eb#.5fhb7mfip
http://blog.leichunfeng.com/blog/2015/05/02/objective-c-plus-load-vs-plus-initialize/
http://stackoverflow.com/questions/15315668/objective-c-what-is-a-lazy-class
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