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1 X Window System M window manager

Window manager &% I &2 HHTEHE DM E. KA. SPUER
B, SRR —NEEAM. 383 window manager, FAEAE X
Window System, K% window manager A~/& X Window System 456 MK
&, {H X Window System HA ] window manager 255, &%, mH
BEIEEA X Windows System H [ THAEH M, MWEANTF-ReEIRATHE
LyET X window manager 44K 5T

X WHRFFEE S X server Fl X client PN R UE, X
server EERAEAE, R BA. BMARFRSHMAGE, AT EEL
PR By X client B2 w O NHEF, GHKE X server FIHIAG L,
550 X server T FTX N & T EIE

X window manager & — KK X client, BRI E AR X
client(BL & — Le K5 R F2 7 W taskbar ', system tray 2 ), HEZEHIERZ
WHE X client WALE. EWHRHIEFELEIRIIGE, AT IES, B
virtual desktop 3 , FRALE 4G40 (RVFH P RE O, {5 &K,
RMEEE), EBEEAR.

Window manager %A LA K =K.

« Stacking window manager

N HR floating window manager. &5 % 3% — @ WiF &) 5N H,
AUAREGHES, HREES, WASHIRE DX — kA
BN RELIFHAE R T BT — 248, B Re s HAAHES, BAET
[T PR 24 b TR AR08 AT

WA stacking window manager f Sawfish, FVWM, Blackbox,
Window Maker, Microsoft Windows XP [JERIA window manager 55

« Compositing window manager

FALF stacking window manager. X H|1ET N TN S HREH
TR piat b, MR E DR A g X g, RS H
TS N ) 2 X BB et 2: 31 e s b o SRR BRI e SR i — N 47
AbFETT AR AR 24558, niIse . ~FE W]

) Compositing window manager A Compiz, KWin(4.0 Z J5hR
A), Mutter, Microsoft Windows Vista HJERIA window manager 5.

VERYMENEITREF R ERR . AR, AT PUET R AR R D3RS A
2 TR AT AT RE P /NE R, BT Windows HH notification area
SHERNSEI, —ANIFZ R — AN L T B R s b
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K 1: Sawfish: stacking window manager

@) 63 B3 B 63 6 1 B

K 2: KWin: compositing window manager

K2/ KDE, H window manager ; KWin, 7] ULE 2| H 15 R

o Tiling window manager

5 FiRPIF window manager XATET, ARFEHES. X win-
dow manager I/ HE 5 1H Kl 3 BRI A [ X 3R B AN E . s
BUDERT DR (e bR L E DbRREAS, R ROE I
ME), SHTEEABRAE, DUSTA Re KR 2R 28 2510, Tiling window
manager —CH F & M IRGEESCRE, BARKMA AT IER, e T
TERE.

Xerox PARC JF &[] CEDAR(1982 4F) & & - 11 F 1X 2% window
manager 5 0 RG. REDHIEA, H tiling window manager £
AR RN EA, F Linux. BSD & AT HR A BRI\ 5L H 3855 7 AN 5 H

tiling window manager. {HIT4>K, tiling window manager {E ¥ &
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TAERCR B9 s iR % 2R 2 11 5. 11 KDE M SC 4.4
FHEEIIN tiling HEASSCRE, 4.5 IO TEEE S HF .
HI] tiling window manager A/ XMonad, Awesome, Stumpwm Z5,
A BEEREIXI window managers

K] 3: Xmonad: tiling window manager, 7] A& B & AR, TUHEAR#E 2=
g
2 Tiling window manager K&
desktop0 desktopl desktop2
tiling{layout() float tiling{layout1) float tiling(layout1)
C --\arindow()j)' (windowd ) | |||  windowo )

&l 4: Relations among some common concepts

all virtual desktops

WE4PFTR, tiling window manager B T #F T virtual desktop, 4
virtual desktop #H —MFEER—NTERES R, FHEARTED
BS, #ET/HR, dAFPRE, &M ORERMCE. R EMM
R REER e . —BOX AR Rt SR it — ST W B S PO I RS .
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FEJE 2L T stacking window manager, W& HES, LB, RTA
SAPER AT R EE RS, B T AR . U RE S 2 W WS Z .

Fr A virtual desktop A — N EB RN (). Frfi virtual desktop
A —ANE OO ETE H, ST BA A virtual desktop, & 1241 &
Mt e a0, S3RMEH . fBESERAGE; XTHA virtual

Wi, 4

— & tiling window manager A £ & OIS, B4 virtual desktop
#HAE-NFEEH, BEA-ELYHE L, H-REFERMER, EfE
virtual desktop L) HARFE 7 7T Re#0 2 & W BT

A tiling window manager EH B3 KR FHITIRE, A o] AR §E
NHAMF A BHEA. & O EER SN, 51JF window manager W
ZAEAH N B A4 virtual desktop, BUEF4HZIE2IFE0)Z, $8E K
WK/ LB

3 fjE

i JRi 2 tiling window manager R 2. X —#7r B KD tiling window
manager A7 Jaj L BRI 11

3.1 &K

AT 2 bE, BIA RS R — 2R EH. XM R
FF S A (4 LibreOffice). WIWE#E (W1 Firefox). il E 5%, H
T virtual desktoop RERX—NMNHET, &AM mMb. & ORI
AFHFE T, MM E DR AAEER AT DL B ARG IR A AR 7 & ]
MRTEIAR o

3.2 MR

T BRI E L (LR B KRR ) Wk, TRkl %
PURCIR, MR A A T 1 R ok € o R S HORIAT . JHETT DAZE 8RR
KMEH T XA ARKMNMARER. H e UERES TmE, 5511
TEE o

X —B R AW E YR tiling window manager FITER, N T RGR T E, BEHRA—4
Borngs, FTUAFRZET virtual desktop B £ .




3.3 —AXHO, 2 RIEH

T PRSI R, BN EARECR, R MR O R oRE L
o

3.4 MEBZXINEH

KLER H ) full binary tree 5 , HRACKFEFXNNPHE, HFRR—
ANMETEE H,  PERT AU — AR B 28 Bl K P 28 412 1T X6 AR T 40 81 Rl
TRy, XPEER AR AT X SRR IR, BN AN T

5: DUANES 1 E — XA 2
Bl5rh B AR AR A B X3, 0 il 1 A X (R ALt i 48

), LA KO B T A ORI, AL T A SR
AT . SERR EAETR A EIE, BTy T MO 1 R .
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K652 T BT B — X . St AN (T ) R R SESLAE R B 1, T
BT R FF A SEBR RN .

N A R AR

— AN S AT CAdh R S N BE S AR A N N TR (B B R
MMER), WERARER ORI (8. KN . /i
virtual desktop LEEIR n NEH ws , BT 55 AR B ECE] 5 5] &
o, @1, - Gp1 » BIRE S ap =1 o FATBEIIXLLE 143 B P4
xs M ys , xs PHAFYS ys FHEAFREESE, os WARMYE ys 1IH
A Z A r o SREHEE 2 B 8K B B 2, PSR T AR L R
o FIERA PHEOSRELN (L), QFENERELD (Fid). 24
JEEEIEAXE Py Q P BTN iR ERAE . R IR AR AR, A

layout(rectangle corresponding to the screen, all windows) B H],

function layout(rect, ws)

if size(ws) ==

return { ws[0] => rect } # assign ws[0] the region corresponding to rect

partition ws into xs and ys
such that area(xs) and area(ys) are approximately equal

split rect into (rectl, rectr) by ratio area(xs) / area(ys)
(horizontally if rect is wide, otherwise vertically)

return union(layout(rectl, xs)), layout(rectr, ys))

HH partiton X A4 F— knapsack problem, HT&HHOAZRZ,
& OB A T e A AR E R4, v DA E B O 2 00X 32 Bk SR
Hoas 5 ys o WHWEITTULEMEREEL B partition BN THERE N O(n)
o FHBIEITAE DR EAZ R, BA s 5 ys OFME RS EZAZ,
layout [N 8] 5 2% & AT AR A :

T(n) = 2T(g) +0(n)

1 master theorem HJ%:
T(n) = O(nlogn)

e INEDL N EER partition FRAEHAFY, —ORAE—NEH, HArEE
IIER O(n?) .

MFEENINGE DR, REE SR E DT M — AN E N 2 1
TR ERWANEZT, AR AR RGN . 7R MR O
BF L HE ST AT R R AT RO S RIS Bl — A A (BRI Y
A& AR S W & 3F) . X R R 0 s fE TR 2498 i MIBR—4>
WA, RAESEE ORI kAR, HARE D EREEAAR
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3.5 FRKEHK_-SUNEH

WEENE DR TRZESENER, ©AEKELX—Z8. FmrfE
BN RFEE ORX—FR. X—MRFHEE D EERKIRE L.
XTFRAE A DRSO, AR s 20 2] 1955 T2 A e A8 2 K58tk B
—MEATRE . split B2 AKF ik 2 B, WA T ZRIINSHE
FE, T EIBA . RFERESANE DR ZEAZ, IBAXAIAT)
layout FI A& 2% B2 AT ARIR A

T(n) = 4T(g) +0(n)

I master theorem 7] %1:
T(n) = O(n?)

RGO T RRX partition #RIEH ALY, —0H—ADE D, KEERE
Rein a8, (BUERBATIREI AR EMEEK. BEHy, Z RN EER
MR FE— Rk ) T5 %, A IR S LA SEEME, A
A 18] R 2R LS -

function layout(rect, ws)
if size(ws) ==
calculate badness according to ratios of ws[0] and rect
return ({ ws[0] => rect }, badness)
partition ws into xs and ys
such that area(xs) and area(ys) are approximately equal

split rect horizontally into (rectl, rectr) by ratio area(xs) / area(ys)
(ml, bl) = layout(rectl, xs)
(mr, br) layout (rectr, xs)

split rect vertically into (rectu, rectd) by ratio area(xs) / area(ys)
(mu, bu) = layout(rectu, xs)
(md, bd) = layout(rectd, xs)

if bl+br < butbd

return (union(ml, mr), bl+br)
else

return (union(mu, md), bu+bd)



4 fiRBH#E

i B mas A 5 IR R, HEUER T EF MRz LRAENTE
¥ hRe, EEMEANHAMREIK. bl fiRgmasRs—RiEH
PIIIRE, AT ULEVEEAD REVEN BT RN (8 DX R #1728, M
a5 BT . R RE M monad, A4 R &8s 5t
#& monad transformer(35Z £, X5t/2 Xmonad WSZIL ). @iE— M
EREA BB E, AT ULE B ER — 2k AIEE T 3 AW
AT

4.1 JHREREO

MTRAELGNE D, TENMIERERXIET K, REFHOAZ,
(A L BE RARAN T8 o A Ak RE SR HH 2 T IEAE A LI N R o

5 ’ i

K7 BOREE S D

4.2 i
bban DA T A O BT AE KPR R, 2k B e 1
4.3 &

NE AIINbRRE, HT Bz N AR AR Fpulih, =250
AT, ATRAE R ENTRIAREE, 5B s eI DR SosE i,
A AT DU (S i AR B R D4 S R R
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[Login] ray at ray-laptop in /home/ray [Ligm] ray at ray-laptop in /home/ra
% xtern %

[Login] ray at ray-laptop in
% 1

~ 18:08 Tue 01-10

K 9: after reflex

4.4 [a]fR
TE B & BRI N DR /0N m 45 g ) B

4.5 BEMR

A, B AT R A TR R ), XN AT RE TR A S 2 MR .
Eean Gimp ¢, BB RZ TA%, MR XA 2REh &HELH, —
AN FCALT I 07 ZE A A SR T XA 70 BRI S 73, —¥B 0 R A At R A B s
AR TR P R R AT TS

6GNU Image Manipulation Program, — kBG4t H 4
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4.6 RBRERFONEHRD

Fi, RRIRAF R DA & ORI A . AL R
WIHIRZR T N, BB R XK.

4.7 Bt
eI B oA —AN AT 1, 3 B S B B SH ) S T A o
4.8 B/Mb

i e M — AN 1, R BN AR SR B R

5 RV
5.1 BIBEJ5 4k

I window manager N virtual desktop fififf T — Nk MR
B, FRATAT DA B e Bk A R BN R AT IR B S 4k . IXAH
M TAEZR Alt-Tab Y145 D 77k

5.2 jump-or-exec

XA Sawfish 19— MRS, W02 B & oA DR, e A S 1 S FH A2
Fiash 7, StESAXANMHEF, BT HXANERF L E RS E L.
— L2 H A R R F 0T DU E A TS jump-or-exec FREREESE

5.3 ETHRVIBER

BAEDI AR Ry, TEBERHLS, ——EM, —2h#. R,
M O n, 3T AT IR 4k U0y e R R, T H 2 ik 2
N OWATHM . M jump-or-exec WA ZE —ANEHBIMERTTE. THAT
PP T 07 R U A R
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5.3.1 EWHE

— A EUE B AR T R A BRI AR U R T A (R AN, A2
EAAE S R ARAR AR, SEEROR), R MR R E O8I E H
HHREAIE T, AZBCE—DRGER . FRER, X Am. B, Sl
%g&ﬁ%%%o&ﬁ&%ﬁﬁﬁ,@%%%%E&%ﬁ%%%%ﬁﬁﬂ
P & 1

(HALAIERY, FEW TS5 A Jm B, Ok Rem I n A & 1, BTl
WHBGE, FHEM N RE A O RAARGE . BEE D4 < n BEGE,
W25 DB n v, AR, ARG BRI IEI R T A
oy, MATHERNE DB < &k, HAMRE, FHEENETIGEHZ
WRIE IR, T A2 30 555 e A5 8 VR A T e 0 ) B EIE AR TR T B, T bA
FEA AT DARAS S I8, R AT Ut m] DA 72 12 B

5.3.2 L1 norm distance

W2 RS O e AR e AT DL GO i A AT
M, XU B “BRIE” KRR, FREIINAEREF, rESE—
ANBRIPGE 7T SCN o T I E SO R IR A “IiE” KA

2 O(z,y) N4HE DN R TE B, T 55— AN EON R T B
O A2, y) » s SCENRIERE L1(O, A) N max (|lz — /|, |y — ¢/|) - S NE&
YETE AN E E DR OMES . XERAMEERIET WA, HPHIE
TN

O(x,y) 7o LT 8 XN

A(z4,ya) AelS' forVB(za,yg) €S, L1(0,A) < L1(O, B)

Hr
S" = {B(xp,yp) | B€ S, xp <, yp <y}

Fefelt, w] Bl SCH A =ANJ5 1A B 1 s
A LI s 3E XN

Al a,ya) AeS' forVB(za,ys) €S, L1(0O,A) < L1(0, B)

Horp
S" = {B(zp,yp) | B€ S, x>z, yp <y}

AR L E XN

A(za,ya) AelS' forVB(za,yg) €S, L1(0,A) < L1(0O, B)
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Hrp
S" = {B(zp,yp) | BES, 13 >, yp >y}

75 FERUTHI B 58 XN
A(xa,ya) AelS' forVB(za,yg) €S, L1(0O,A) < L1(0O, B)
\EFI

\

S" = {B(xp,yp) | BES, zp <z, yp >y}

RIFATEN O a2 HE B B (Bl ap <z, yp <y ), EWAIERIET
AN A . H L1 norm distance M4 215 :

L1(A, B) < L1(O, B)

Wk L1(A,B) = L1(0,B) , Mak#shzl A, SN A EERES C
WA L1(C,B) < L1(A,B) = L1(O, B) -

BIREP e 5, 407 553 H AR AR L1 norm distance k¢ B2 k. 1M
AT AT RERY L1 norm distance BPFTHA S 4FH L1 norm distance #2&7A R,
Fr A 2% L1 norm distance W23 5/0>8 0 RIRIE B bx s A LAz 15 ARAE
TMME—F Ok, #eeahaff—HhE 0. ATFRIEALA L. AL A
Ty ETNRIESRRE TN EW, 1 AEE AR e ©/8 , RiAR
BRI b A ik SRR .

6 Mg

Tiling window manager {EA—F il BT AN & O EH T, HA
M TAER R TIRZ 78 i AR SCREBUR B8 X%, Ry X
window manager. Tiling window manager iH 1R Z RN H, LAk
RAF LT KA (integrated development environment), & 2 SO 5 1H
(multiple document interface) 2755, 1A FIEBGEEH tiling window
manager MR 2R, Wik —2 5% ERA @A R EE, RN
REAL, A& 2R W e SR B R, IR A R R 2R R U
J7 1]

SR

[1] X Window System User Documentation, http://www.z.org/wiki/
UserDocumentation
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[2] David Rosenthal, Stuart W. Marks, Inter-Client Communication Con-
ventions Manual, www.z. org/docs/ICCCM/icccm.pdf

[3] Norbert Zeh, 2011, Navigation2D: A Directional Navigation Module for
XMonad

[4] Xmonad Documentation, http://zmonad. org/documentation.html
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