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macOS fERERESIZEERS, HEOEENGER T AR BERENELM, MEREA/NIHNZ
X—ERPERAFEVHIEDZ— XMHGERTF Aqua REIRITESE, RBERE. BANDELENSEMRLN
BP&L. 5 Windows 3§ Linux HF&R4i#8LE, mac0S E% 2 REFIE. Retina B MWRREUKRMIERTF
B THRALALE, Fld0, FHEREONEE, RASKMNITERMEEHNAREDE, #REERIBE
ERE, X1GmTIEE Core Animation HEZREVRESEM. ASTRERNEIFX—HHRZORE. KRASKIEREZ
UK A AERNMARRS, FEEREMBRRARREARRL,

AXHBEIRETRRER mac0S EORBEANNTERE, SBEAFRBAFER. BEHE. ERDEFMER,
HIRMH AR RIS RE]. £33 Cocoa/AppKit 3 SwiftUl FFAE, BATKHRIT AP ARMATRIEEER
;&I e MHPIRRLR ARG X Ul GECRIN; mac0S EFETFEIEILRKAERERER. XELHM
EMBESNTF, BZRNZONG. REXR. M. SRR, EEER5AREE, 22X 4000 7,
HEKFRARSSLEA WWDC AR, HBREE™ERS TRk,

BEFERSFEARDN macOS ALY, HIMNMAEENERIZAEN Zoom N8k, EX Cocoa lERAE THE, W
NSWindow 2£8¢ Auto Layout 493R, FREERIBERAAT; BN, AEMEITRARSFEMNT, #RHEE
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1 2. macOS & OEAME =

mac0S BOZRM LA NSWindow EAZL, WET—1M2ELEN, HF Content View AHFEAZR, Title
Bar RMIBIRRAMITHIZ, Resize Handles M Hm T MEMNIAL, ATRERERESH. §ORLTF Normal.
Minimized. Maximized (EFF#iJ Zoomed, ELFEHIM) T Full Screen RS, XLERTEZEZMFAEK
ITTR. BI90, Zoomed RET, RASRIERNBNRMARTENARED, MIFERERRER. LITRA
TIEME resize WX BRAMUETANRS, MEOLITNERE (ELANERR), XERARETERN
AEERIEMNFE W, WA convertPoint i toView: FHiko

BEADMMINORZEY, SERMERNNMAZILSHAK, XERAXBRATEN, BERLY 5-10
&£, BEAS Option + MR AT IR ZB& Snap ZIMIE, RRIRHANAMEAL performzoom: F53%,
MERELER. b, BREILIAEERKE APl 8 setFrame:display:, B RFIEEH frame HITAIEL;
resizellithOldSuperviewSize: WAFFMEMNRMERTEL, XENOHRT MAFRFHEIRBEH
B T4 1%,

BORERZEARREH, m/NRT (minSize) MHEART (maxSize) @3 NSWindow & %1%

E, HEBEOS/NSH U ATHAFEKBEHRER. Aspect Ratio BiE & Il FMIME M 2E, Al@E
setContentAspectRatio: LI, MRESLLIEE. ZERBIET, RS BE0ER DPI (W Retina B9



2 3. tOHE: FRRANRIZIFE 2

2x FER) , FHITHRKE, BREOBROSNEIMBE.

2 3. OWEL ERBKRIVRIZFR

BRPIZERFEMEEM NSEvent FFiA, R4:M4IF NSLeftMouseDown 1 NSLeftMouseDragged 4, &id
- [NSWindow hitTest:] FE#{Tansillid. ERATEE Resize Indicator (W5femeR) L, RGLLEIHE
RIYEARF I NIEIRIET . ARisiRFEEM NSPanGestureRecognizer, ZFZIEFH, B NEMNWERITE
f, RBFAEICERPEK,

HESHBEMENZOE Delta it8: BEREMMAR TEERNUBIEE Az, Ay, HREBEANZAZEO
frame, 80, A TAERN, £ LAEE, BMEE v = w+ Az, SEh = h+ Ay, Autoresizing
Masks (%0 NSView 89 flexibleWidth) #£SFMEBERN: MR FHUENFIZA Flexible Width, EX¥ZELHI
HIff, Auto Layout MIMKFMLFKRARSE (BT Cassowary ZMEMINEE), £ resize NEBEREAERRSNY
RE, HRUEIEIXARI MEHABEINZ 20pt) FIFFE,

BER S ER & Eh Core Animation LI 227853 )8, CALayer B frame BTkt kX ahE, (F

F kCAMediaTimingFunctionEaselnEaseOut FIZIEIN B AMNE R, Rubber Banding M REBH
minSize/maxSize BRI R W, RPWIBHRE: UK JBIHELE, READF = —k(d —t), @ Spring
Animation (%1 CASpringAnimation) &%, 4#EMLEIE Offscreen Rendering (BR&MEZMAF)
Layer-backed Views (BF wantsLayer = true), #ifk 60 FPS (ProMotion & T 120 FPS) 5 vsync
B, Bz,

3 4 REHRARER

1 AppKit #EZ2F, NSWindow 12fft resizeFlag BMIETHATR G FIAEIKE, setContentSize: FH
NBERS MARIMATELE, performZoom: HITE RE4EKNIZHE, NSView BY resizeSubviewsWith0ldSize:
ERAE resize FIAA, BAFMEHNE autoresizing; resizeWithOldSuperviewSize: NiLFNE]
BRIBR~T, #1TEENXEE, NSWindowDelegate XAIX LA EIE windowlWillResize:toSize: (i
VA%, ALREMEIER) # windowDidResize: (FIA%, EEBERREEN). shEdhLZkE CAAnimation
B timingFunction #&4l, EAiA EaselnEaseOut 1EHEFIER.

BT Swift REIBTREENX resize 174, ¥ B NSWindowDelegate LI MR

class CustomllindowDelegate: NSObject, NSWindowDelegate {
func windowWillResize(_ sender: NSWindow, to frameSize: NSSize) -> NSSize {
var newSize = frameSize
let minSize = NSSize(width: 400, height: 300)
let maxSize = NSSize(width: 1200, height: 800)

/! MR &RRKRTHR
newSize.width = max(minSize.width, min(maxSize.width, newSize.width))

newSize.height = max(minSize.height, min(maxSize.height, newSize.height))

// Aspect Ratio BRE: fR#F 16:9



21

23

25

27

31

4 5. MEESHLEDE 3

let aspectRatio: CGFloat = 16 / 9

if newSize.width / newSize.height > aspectRatio {
newSize.height = newSize.width / aspectRatio

} else {

newSize.width = newSize.height * aspectRatio

return newSize

func windowDidResize(_ sender: NSWindow) {
print("BOIAESEM, FTRT: \(sender.frame.size)")
/] XErftEFOEERR

/] ERRB

let window = NSWindow(contentRect: NSRect(x: O, y: O, width: 800, height: 600),
stylelMask: [.titled, .resizable, .closable],
backing: .buffered, defer: false)

window.delegate = CustomWindowDelegate()

window.makeKeyAndOrderFront(nil)

XEEIB B %7E windowllillResize: toFrameSize: FFERTF minSize # maxSize i8], FH max Fl
min REFRRILAR S, AGES] Aspect Ratio 7 16:9, B £ A HIRFAEIRKD, SSIMSAE O89E 81
Fo windowDidResize: ¥JENHE, EFER. LRIEITH, It Delegate SEBAAIINTA, RHETFEY
RIS, ®Ge P BRI TR,

SwiftUl &, & O A Z & WindowGroup # .resizable() & iH &F &= BH, a0 WindowGroup {
ContentView().frame(minWidth: 400, maxWidth: .infinity) }, B#F1EE AppKit #Y NSHost-
ingView, FEMNIE resize . 1BBH SR AppKit, SwiftUl WEBARHETE resize WEES, ERY
RRMBBNELENER, MIEEMITE,

RARMIAKI Window Server (windowserver #18), BE#HESRED, A8 Metal Shaders LIEH
DPI %1%, H1R Retina B F{&&5%E, mac0S Sonoma (14+) 3|\ Stage Manager, &R T resize &
SRR, BOBSRMEEEE,

4 5. EBeSIILERER

FEIRTUETHREEITE: 2 Auto Layout BIRTE resize BRI BEAR, SHELKEEE, BRLEHZ
JLF Shadow 3¢ Blur MENEL, XK GPU EEMERTR, =[EHE CPU, #A Instruments THER
Core Animation HEiRBEEMIZ=EMm, Time Profiler €IS &R EU - [CALayer setFrame: ],



5 6. 5RTASEHEXTE 4

BESRKEIEER Layer-backed Views: view.wantsLayer = true, H4HIEIHZE GPU, &’/ CPU fa
H, MHBERIMEEFENS R (e.q.,1024x768. 1920x1080), £ windowWillResize: HHREZEIM,
2L %EFIA DispatchQueue HEEHIE, HINTEEEITEEGER, XELENA, WAHFESZZEA. 5+
I8 R~ 28#0 Mission Control, HRTER M,

ERAERHEZE: mac0S 10.0 BHEXER autoresizing, Retina (10.7+) 3|\ HiDPI, Ventura/Sonoma
70 Tabbing #0 Split View, ZIFRETIN resize 53 FERH.

5 6. BRETSEHEXT R

$ =74 T A Rectangle 8 Magnet i&d Accessibility API #3354, SLM2B Snap MIREEE IREE,
HEERBINAARXHFIN setFrame: AE. BENXARXERE Private APl %1 _NSWindowResize, {BX
W= (App Store $E8), #7F Delegate B,

FTrERGZH: 5 T, VoiceOver 1 resize Bi&EiR TEOZ K], @i NSAccessibility i Ri%, %iE= RTL (&
Ek) mREEHRIAE frame B x 245, Magic Trackpad BIEE4EREELA PinchGestureRecognizer, g
FHEEX Deltas

3K, Vision Pro MZEITEIEEO resize ¥ BE 3D: HETTEIE, FH Neural Engine IIEHETR
W, RBARRE.

6 7. 4518

macO0S & AKX/ NWIEINAEE FeER 7%, MR KS AP FEANTEEMS, M Hit Test 2 Spring
Animation, 8—FHAFEIERIEEZE,

FAERENIENTE: A Instruments 9B XR App B9 resize &, 14 Layer-backed M1E¥HHE. BF
IRR FRHIRE > £E5 Docky HHIChEET, WAL,

SEZERBERE Apple Developer X#4H NSWindow #1 Core Animation &7 ; Instruments 5 Reveal T
BEATEIR; WWDC 15780 TAdvances in macOS Animation) $2HEEETRE.

7 PR

KRB RAIEE: https://github.com/example/macos-window-resize-demo (E7=EMH).

ARiE glossary: Rubber Banding GAR#4ERE); Hit Test (madai),

FAQ: XLk App resize £i? @EE Auto Layout BEHRE, BHA layer-backed &L £9RENATfRR,
(2X58)



