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. LInux Framebuffer
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BN

v I (Framebuffer) 2 7 55 R

v WNAZXT Framebuffer 32 6F (G 1RTC & ik
Iﬁ)

1+ Framebuffer 1113 F
1% A Framebuffer 237 #£4]
FF Framebuffer ) GUI faj/r
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22 ph(Framebuffer) TR AR 2 03

Y AR TR RS
RS
S
CAIERXN
. 3D

v Linux R450e TAPAEDRY B T, B DU AR 2 ok
% DOS AR H B ~BIOS B H& AL 16+ Wi H e S 30 B %

5 bF

v Framebuffer J& HILLE Linux 2.2 (}ZLLE) WAZ 4 H r—Fh

B R e 1

+ Framebuffer j& —INHE B FOR, EHeft 7 —MALHAE1S 4

Linux &4 H 23 maF T (W 7

e HES AR AR

R, NGB ]

y AEIRAI Linux R L L
SEHLIE. R ELLCD 3K 3]

AMRIER R T iR
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Framebuffer ZELINUX R S -

N R T A5 2%

‘ GUI Lib
NHE Xwindows/Qt/GtkFb/

DirectFB/NanoX/PicoGui/

Sl

Pixil/OpenGui/MiniGui
RGP
REFIF R G

N

d

N A% =

T F
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#* &K E B

R 5

}%ﬁ%&%%~@ﬁiﬁﬁﬁi,ﬁwW%%%
(CRT)Z %% W an R a8(LCD). &1 Ry

s
}%@ﬁ%%ﬁMWﬁnﬁ,ﬁ?ﬁmTﬁ\%%
ﬁﬁ%%\ (L STy

X
DTHER: SR E RS ITRER SR =N
1024* 768, 800*600 2%

Y KES: B AE R IT EoNEIE R AR
s 220, ER T s o P N2 T Bt AN [F]
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Framebuffer>Z #F 120t 7 3
+ Framebuffersc i 2 Mt Bos 7 3\
L (Monochrome)
fh¥th (Pseudo color)
B0 (True color)
B (Direct color)
X% (Graysca e displays)
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# & & &

| B AR LCD 5#
i A RGB
X )
{1
255
HER
B AR LCD B¢

RGB
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#* &K E B

2 .
2% pf(Framebuffer) R &0y

VARCETL, TRIERFo Rk & e 3

4

Upper margin
,,,,,,,,,, A
J
Left Righ Hsy
. margin le
a 1 — [
margin, | y - -
A
J
Low margin
A
4
Vsyng le
A
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I i B S ) K08 &5 1)

+ fb info
+ fb_fix_screeninfo
+ fb_var_screeninfo
+ fb_ops
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fb_info &5#) (1)

struct fb_info {
struct fb_var_screeninfo var;
struct fb_fix_screeninfo fix;
struct fb_monspecs monspecs;
struct fb_cmap cmap;
struct fb_ops *fbops;

+ b infohf4) A& Linux i 22 ke 28 € X ERE) =42 1, F T
HIEWNRZ 2R . EANES TIRZ R, 1 ik
IR BRI A o BEANIZE M B 46 74T —Mb_info
ZERFH RS IV
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#* &K E B

fb_info &5#) (2)
v B I R

struct fb_var_screeninfo var; t5 148 24 i [ A] AR 2244

struct fb_fix_screeninfo fix; ft51A =4 Bif FY ] 22 =24

struct fb_monspecs monspecs, IR AT g R A e R R
struct fb_cmap cmap;?i%iﬁ\é'l HIJ EIEE LB 2%

struct fb_ops *fhops; ¥i7 [1] JX 5)) 15 & L AE T T 1) BRI 2L A
fb_ops FH 7 W A w) A4 Hioctl () 22 22 VA FH KRB E 1 4
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fb_fix_screeninfo% (1)

struct fb_fix_screeninfo {
unsigned long smem_start;
__u32 smem len;
_u32 type;
_u32visud;

};

Y G HRMIR W& To IS, A AT HIE S .

Fra] LUAdi H FBIOGET FSCREENINFO
XLEEfE B

www.farsight.com.cn
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fb fix screeninfoZs#) (1)

y SRR 3BT
unsigned long smem start;Hliik g X ke 4G Hh
hE CHpE R
u32 smem_len; iR ZZ i X KT
u32 type;fiiid oA, LUNTFTERSTNIE Y
u32 visual; fiiR B/rEit e 5 Rt, et
i A HL
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fb_var_screeninfo4 (1)

struct fb_var_screeninfof
___u32 xres,
__u32yres,
_u32 xres virtual;
__u32yres virtual;

_ Uu32 xoffset;
_u32 yoffset;

}

}ORGI IR RS TC ORI, AT AL E S R . N AR ]
o) 4 I FBIOGET VSCREENlNFoﬁBé\éﬁ%%;MaE\ it
FIFBIOPUT VSCREENINFOfir 45 NixX (5 5
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fo var screeninfo%ity (2)

y EEREE I
__u32 Xxres; / /0] WAy HE%
__U32 yres;
_u32 xres_virtual; // BRI #EE
_u32 yres virtual;

_u32 xoffset; /1 AU R A] L)
{oRITEE

u32 yoffset;
AN Bt DY Hmargin, BREIB,  FEDEEIN 5
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i 2% P B B FE - IAPT (1)
b RTINS A S T ERAE AR

)€ SCHY,  H R EAAE

%’9 1'? 1;/35%7\5

e R & S v

1/

K CFF

WWW.

g 2
E L o# N F R

_|nuxV\]7l°7E3;% fb_ops 45
ioctl REE1H %iﬁmﬂ’ﬁm
H ioctl EI’JIXJLBT””V I

Tl e g 5 1K L T PR
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i 2% ¢ SR S AL I APL (2)
O LR E R

int (*fb_open)(struct fb_info *info, int user);

int (*fb_release)(struct fb_info *info, int user);

ssize t (*fb_read)(struct file *file, char __ user *buf, size t
count, loff_t *ppos);

ssize t (*fb_write)(struct file *file, const char _ user * buf,
size t count, loff_t *ppos);

Int (*fb_check var)(struct fb_var_screeninfo *var, struct
fb_info *info);

int (*fb_set par)(struct fb_info *info);
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it 2% IR BN AL IR APL (3)

+ int (*fb_open)(struct fb_info *info, int user);
IO b 2t , SRS i) openy vk

+ int (*fb_release)(struct fb_info *info, int user);
R P s, RBSCH 3 E R release /7 A4

} ssize t (*fb_read)(struct file *file, char _ user *buf, size t
count, loff_t *ppos);
g b 2 LA, SR ERAE K read )5 V2

} ssize t (*fb_write)(struct file *file, const char _ user * buf,
size t count, loff_t *ppos);
g i 26 K5 30E, RBUOCHHERIERwrite 74

+ int (*fb_check var)%strgct fb_var_screeninfo *var, struct
fb_info *info), i i g it i & T A2 S5, WERANGIA,
INJE 1B IEIXEE S
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It 2% ih IX S A R APL (4)

+ Iint (*fb_set par)(struct fb_info *info);
B A A AR $i nfo->var ik

+ int (*fb_blank)(int blank, struct fb_info *info);
122 b bank 55 2 i 7R

+ void (*fb_fillrect) (struct fb_info *info, const struct fb_fillrect
*rect);
L — R [X Ja

+ void (*fb_copyarea) (struct fb_info *info, const struct
fb_copyarea *region);

PE DL AN X33 g — A X 5,
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o TFAR[
Iige ph KB HIAPL (5) ik

+ void (*fb_ |magebI|t) (struct fb_info *info, const struct
fb_Image *image);
O & R ) 7745 Bl el cd E

+int (*fb_cursor) (struct fb_info *info, struct fb_cursor
*cursor);

I PRI R, AR EFRAE R

+ Int (*flb_toctl)(struct fb_info *info, unsigned int cmd,
unsigned long arg);
T 2% 7 A 2% [ B AT ot 5 4

+int (*fb_mmap)(struct fb_info *info, struct
vm_area struct *vma);

17 0% e AE 46 P A A7 S R
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i P B ER S 1 21 il g 24
b UL A R I S 5

+ drivers/video/
fomem.c3CAFSEEL TS i kB AL (1% 0)
MTLE > IR A B SEM TR 2K
" int register_framebuffer(struct fb_info *fb_info) ;
ML IR By SEBY R K
" int unregister_framebuffer(struct fb_info *fb_info);
modedb . ¢S T T IVESARRIE s 12045 &,
fhemap . SO SEEIL T AR AR o< 1 R
fbmon. c3CAFH kAT /s 1) EDID JE iR 244
cfbcopyarea.c3CAFSEEL T G X rh X 3 DL 75 1) R A
ctbfillrect.cCFSEHL T G2 ih X 45 s JUE X WA T 78 1) 5 1k
cfbimgblt.c3CHSEIL T2 Kl clipping#fE
softcursor.c3CAFSEIL T 3R B
console/ #&ui i 7~ R4
logo/  LOGOAH A XA FI{ K]
HARM B RIK) (. s3c2410.c 2410 led BK5))

04
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MCU=-
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T-s3c2410/) Won Rt F4H Y,  EEIIEEEN

%‘éé

QVGA LCD
PANEL

4* * 18bit/16bit/8bit >

SDRAM
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Y

~

S IRt s IREh (1)

+ drivers/video/s3c2410fb.c

SCHL T AMECERI ORI Tk, R 786 ZH fo_info 4544

G IR A T

i "W AR A PR HL

WG LCD i 9%

W A U 7R BG4

e LCD BoRZEm X (DMA L) , 2P X I8 5 20 A A4

SDRAM, i Ml OR A7 72 L CD¥% il s A5 7 7 T
SrBCFHFHILR M — M fb_infoZi iy, LA R AR &, FERE
register framebuffer(&fb_info) ¥ fb_info 71 3| framebuffer K4¢
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% N E B

1P 9 B Mg ik &5 ks (2)
v 9 g ftb_infor B EFR b _opsye N ) Ik SR R E: 5]

static struct fb_ops s3c2410fb_ops = {

.owner =THIS MODULE,
fb_check var =s3c2410fb _check var,
fb_set par = s3c2410fb_set par,
fb_blank = s3c2410fb_blank,

fb_pan_display = s3c2410fb_pan_display,
fb setcolreg =s3c2410fb_setcolreg,
fb_fillrect = cfb_fillrect,
fb _copyarea = cfb copyarea,
fb_imageblit = cfb_imageblit,
fb_cursor = soft_cursor,
fb_ioctl = s3¢c2410fb _ioctl,
%
y AR5 Fint register_framebuffer(struct fb_info *fb_info); s
itz i IR S E M B R G
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#* &K E B

S3C2410 Sb XS AZ O B gh ) (1 I Es

}+ struct pxafb_mach_info S3C2410_320X240 _info = {

pixclock = 270000,
XIes = 320,

yres = 240,

.bpp =16,

hsync len =18,

left_ margin =4,
right_margin =13,

.vsync |en =4,

.upper_margin =4,
lower_margin =4,
.Sync =FB_SYNC HOR HIGH_ACT |

FB_SYNC VERT HIGH ACT,”
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S3C2410% BRI O BEIE G (2 B

.Cmap_greyscale =0,

.Cmap_inverse =0,
.cmap_static =0,
reg ={

Jcdeonl = (7<<8)|(0<<7)|(3<<H)|(12<<1),
lcdeon2 = (4<<24) | (239<<14) | (4<<6) | (4),
Jcdeon3 = (13<<19) | (319<<8) | (4),
lcdcond = (13<<8) | (18),

ledeon5 = (1<<11) | (1<<10) | (1<<9) | (1<<8) | (0<<7) | (0<<6) |
(1<<3) |(0<<1) [ (2), 1
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v i 22 1 (Framebuffer) S 5 A&

v A XS Framebuffer (57 #F (G iE il B0k
1)

v Framebuffer (1)1 1

1% Framebuffer F2 714
T Framebuffer 1) GUI faj4
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Framebuffer A2 1) Py A2 it & 3% 17

+ make menuconfig

+ Device Drivers
+ Graphics support

HAR B B ORI

0 | cmlewal viden ot mmitoh crmtrals (N )
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%D ‘i//l:‘]\ /r\L:_I:

y WiZrp(Framebuffer) B HEABEE

1+ Framebuffer J5i B a4

+ WAZXS Framebuffer 1328 (2 PRRC & Ik
T )

v Framebuffer [/ /]

¢ 1 framebuffer £2/FH 1
1T Framebufferftt) GUIf# 4t
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1R Y ] A

l-n %
H

framebuffer

+ Framebufferii #4E 2 4 H AR
O = /dev/tbO First frame buffer
1= /dev/tbl Second frame buffer

31 = /dev/fb31 32nd frame buffer

1 Framebuffer 4 )
ioctl read write 2525

REFP3e it T R r sz -

Lt 2ncp /dev/fb0 screenshot,  HIF &3O A 2545 U1 214k & S

mmap /5 =A% H
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] 5h 45 FH framebuffer ) Eézlijf%

N BT, BfEmigzrpixes (/devifb0) 11
— DR
1 JT-/dev/fb0i% £ 3C 1 (open)

Fioctl 3/ E S 24 1 Wos B A 1) S 40

Wt B e 2% X L) 21 FH P 45 i) (mmap)

LS JE T DA B S bR 2P X, TS IR Fy
TR T
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Framebuffer 2 7

#include <unistd.h>
#include <stdio.h>
#include <fcntl.h>
#include <linux/fb.h>
#include <sygmman.h>
int main(int argc, char *argv[])
{
int fbfd = 0;
struct fb_var_screeninfo vinfo;
struct fb_fix_screeninfo finfo;
long int screensize = 0;
char *fbp = 0;
intx=0,y=0;
long int location = 0;
I+ VL5 5 AT Bas B i 3CHF /dev/fbo */
fbfd = open(" /dev/fb0", O_RDWR);
if (fofd <=0) {
printf(" Error: cannot open framebuffer device\n");
return -1;
}
printf(" The framebuffer device was opened successfully.\n");
I* 73 Fframebuffer B¢ % i) [ 5E R 35 B */
if (ioctl(fbfd, FBIOGET_FSCREENINFO, & finfo)) {
printf(" Error reading fixed infor mation.\n");
return -2;
}

I* BRI B www.farsight.com.cn

L S B S L B L S e e O B L T T e N S R S S GV e SO S S

if (ioctl (fbfd, FBIOGET_VSCREENINFO, & vinfo)) {

SRR SURPIY 4 I o DORDURUU RS | RN Sy S NS RV Rty SO S | N

testfb.c
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Framebuffer JiAFE P (221)

I* RTINS B BAF IR */
screensize = vinfo.xres * vinfo.yres * vinfo.bits per_pixel / 8;
I* R BAFBRI B 22 8] */
fbp = (char *)mmap(0, screensize, PROT_READ | PROT_WRITE, MAP_SHARED, fbfd, 0);
if ((int)fbp ==-1) {
printf(" Error: failed to map framebuffer deviceto memory.\n");
return -4,
}
printf(" The framebuffer device was mapped to memory successfully.\n");
x =100; y = 100; /I Wherewe ar e going to put the pixel
I* FE A LR EWAR AT
for (y =100; y < 200; y++) {
for (x = 100; x < 300; x++) {
location = (x+vinfo.xoffset) * (vinfo.bits per_pixel/8) + (y+vinfo.yoffset) * finfo.line_length;
I* KL, BUE 320 B S 1601 65/
if (vinfo.bits_per_pixel ==32) {
*(fbp + location) = 100; /I Some blue
*(fbp + location + 1) = 15+(x-100)/2;  // A littlegreen
*(fbp + location + 2) = 200-(y-100)/5; // A lot of red
*(fbp + location + 3) = 0;  // Notransparency
}  else {//assume 16bpp
unsigned short b = 10;
unsigned short g = (x-100)/6;  // A little green
unsigned short r = 31-(y-100)/16; // A lot of red
unsigned shortt =r<<11|g<<5|b;
*((unsigned short *)(fbp + location)) = t;

www.farsight.com.cn
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Framebuffer M FE ¥ (£22)

munmap(fbp, screensize);

printf(" The framebuffer device was munmapped to memory successfully.\n");
close(fbfd);

printf(" The framebuffer device was closed successfully.\n");

return O;

L J = T SV R W
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Ubuntu | FF 8 £ framebuffer

} RS F 2B WS
154 /boot/grub/menu.|st

f.20-15-generic

00t =UlI0=37 1d44e8-clde-49ch-ahd1-5z 2dda ro quiet splash wea

da ro single

36 lHlTld

39 title
9 root di)
ernel /b tmemtEEtEE+.hin
41 guiet
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VESA Fi=;

Documentation/fb/vesafb.txt
| 640x480 | 800x600 | 1024x768 | 1280x1024

64k | Ox311 0x314 Ox317 Ox31A
16M | Ox312 | Ox315 | Ox318 |0x31B
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%D ‘I//l:l ):Li It
v M (Framebuffer) B A E
v Framebuffer Ji B {aj /)
1 WAL Framebuffer (32 #F (a3l & ik
)
v Framebuffer [71&H]
#aE framebuffer 72714
HT- Framebuffer[f) GUI i/t
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#* &K E B

HTF- Framebuffer 1 &4

v Framebuffer H & — LS R WA Bos e 7 &
1725 M) B PN A7 W Sy 28] R R i i = [a) v P i 2%
AT %z}?ﬁ‘ﬁ =, W Z AL FrameBuffer 72 1
AT B dmfe, 07 E A A3 F e AT 2 T
Tk
v 5 RE K TR 2240 0] Ak FE R
[EN4
VAR
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#* &K E B

EEIR A Linux BE R g ft BETIIEEn

} Qtopia and Qt/Embedded

Kz, BEFI®RE: (Trolltech) AFF X, H
A4 T 2 TP O

Qtopia PDA, Qtopia Phone

AT Qt/Embedded, AL H RGN HEFEN, B
FEPIM N HFES, Internet? ) i, e Sk AT R FE

Qtopia/PDA ] 44 F iy ME R A B E HIR M, {H Qtopia
Phone Edition M G845 H i i
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#* &K E B

|FAR [IGH

Qtopia 1 #k &
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#* &K E B

FLHR AT Linux B R gkt NSz

¥ MiniGUI
N NN 2 [ A5 B i iR GUIL R St
— NXCE P (GPL B 7 MLV ) 30 H g3 — 7
M RS, SCFHRA R G R A [y
Win32API ) & & P EE.
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¥
i

Makefile.am —

Makefile. in

E! Makefile .

i

Makefile™
y res animation.c
B E animatinn re™
; A

Farr_test * ! I
lall Mhomedifzhana/minigui/ma-samples/runk/sre
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#* &K E B

iR A Linux KTE R gc iy EEXIIEEE

+ Linux PEG
— MR AN GUIERTT & T H
MR R v
+ FancyPants
Fl B EHEZE, 37 #F,skinning,over lays,fancy 5555

H Fr o Hh =2 13H 2% 1~ A 8 1 £ EE PO S(Point of
Sales/Sevices) 5 4t ML &, #2 3)) HLAR,
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TFE#R A CLinux &

1 X Windows% 4t (XFree86Ek# Xorg)
ZIEITE RS, =) IS a4t
W=
AN AR
X Window System : 5SMB RAM, 16MB disk
GNOME : 14MB RAM, 95MB disk
KDE : 11MB RAM, 96MB disk
Mozilla: 12MB RAM, 26MB disk

1 Tiny-X &4¢

— N HIMAR RGN X RS, tH XFree86 4.0 kM
1] Keith Packard 7T &, SuSE %tij.

LA AL T Tiny-X 1) Xserver /b 1M N7 (x86 CPU) 'EC&#
FRLAIE B, o] DI HE B ARMFIMI PSSR R 450
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#* &K E B

FE R A Linux B 2 48 A [FAR [IGHT

1+ GtkFB

M2.0FF 45 GTK + FF46 KR AT 3 T-Linux Framebuffer iR4A, 8] %
Pz 2 HHR ARG, BRI A EA WFEE NI TGTK N
IR, Nl X Windowsl) & 481 FE

FATZS
} DirectFB

DirectFB & /M IEH /N, HINREm KRR, ERAee I A4 L
K AR I3 S 3 N WA A FE R Hh %, SERE D RS, RRiE
I % A0 Linux Framebuffer K& 12 ERonZ. B — 5 a

b % 2 R ffallback Sy B TEE1E, A Frunderlying figif4:

HGTK+— ik N RG 2 — DA G
broncho 3L FLinux+DirectFB+Gtk+[1] FHL & %
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#* &K E B

TR A Linux & TE R g i)  EE3IE:Es

¥y FLTK

Fast Light Toolkit
C++ GUI Eile Edit View Go Tools Help

FI_Menu_Bar

UNIX/LInux FI_Button one| Two| Three

W Fl_Check_Button

Wi ndOWS ® F|_Round_Button
M aCOS lI_lFl_S»crvc:-EEtnar ﬂ ' El_Tabs

[T

bl FLTK Widgets

Fl_Slider

Fl_Input |Text Input
Fl_Choice | Choice ™

Browser Line 1 -
Browser Line 2
Browser Line 3

Browser Line 4
Browser Line 5
Browser Line &
Browser Line 7 ﬂ
Fl_Browser Fl_Text_Editor
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