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1. USB Device Driver
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[O12! 1] USB Device Driver Stack
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http://www.oreilly.com/openbook/linuxdrive3/book/

2. VAL2(Video For Linux Version 2)

V4L2= TVL} USB 7t 2f, Audio £ CHYst Audio/Video Devicedf M2e = A E =

Q=0| Kernel APIO|C}. Z|&X HF(V4L)2 Alan Cox0 2|8l Kernel 2.20 EMXJE| D 19990 &
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2.1. V4L2 Driver

QHtX © 2 Video Devices Character Device2 MM EZICt O] Video Devicee 2HE Character
Device Filedt Z2| read()2t write()2 H2S & %= g1 ioctl)& O|&3l0jorIt 20| 7}=3}LC}.

O|Mj Device0f Hot7| Hot=F KernelOf M XSE|l= A0| HZ VAL2CH.

Application
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/dev/videoX
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[O8 2] V4L2 Relations

(A2 2]l ArEXt == Applicationt V4L2 Kernel Driver AtO|Q| ZtAE LIEFH ZO|LC|
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22.VAL2 =X &M
Application0f| A= foctl)2 O 83l 7ozt PS0| LR HHSS axtEo2 MEs|of it
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[13 4] V4AL2 - Relation of Qbuf and Dgbuf
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2.3. QUERYCAP

QUERYCAP(Query Capabilty)2 +#s0fof ste B 3 7b e % 3 otz AzE
Deviceo| 0|2, +8 7t53 S5 5 % 83 Yoo YFE A Bt O

g
b

o =
32 Devicel| SE3 UHE sp7iLf ¥ ot H0| g7| 20 ASS XY Alo| AA 4

ME 2E Q0| 20| 7hsSiEt
thirdy gquerycap( file *file, *fh, vdl2 capability *cap)
thirdy t *t_struct;
if{{t_struct = 720 . GFP_KERNEL})} ==
return - ;
t struct = fh;
stricpy(cap-=driver, j -=driver]);
stricpy{cap-»card, t_struct-=v de---name, : j ->card});
sb_make_path(t_ struct->u_d ) >bus_info, s «eﬁf[cap-} us_infao));
i ' STREAMING | t struct-=caps;
cap-=device caps 42 CAP_ ) : P_STREAMING;
file-=private data = &t struct-=t_fh;
printk(
[O8 5] V4AL2 - Query Capability Code
[O2 5] QUERYCAP HEO| V4L2 Driver2 QHEE|UES W Driver?t ¥kl ZEE LIEHH
ZA0|Ct 2FM Zob ZAnt 20| EESHA LHE e+E ESHAL S8t dits ™5t 2o §
= Ag = & = Uth sots HELRE thirdy t T2M0| 02| MF0f AE X AZE
2|0 & DeviceQ| O|E1t Bus ME, J2|1 S & 4= Qe VA2 RE HEE QIXtZ ot
AR RF @Ol v4l2_capability FXK|0f S1 QUCt

HYAMOZ QUERYCAP HEHO| £AE|T H = AKX AW A v4l2_capability 4|0 &

o
Ae ¢S HESH == O 6lar 22 2t dS &+ Ut

Driver Caps
Driver:
Card: "USE 2.8
Bus: "usb-xhci- hcd 1.auto-1.

Version: 1.8
Capabilities: 24286081

SELECTed Lamnera Mode:
Width: 640

[38 6] V4L2 - QUERYCAP(Userspace)
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24.S FMT _VID_CAP
S_FMT_VID_CAP(Set Format Video Device Capability)= Video DeviceE AMEHMOZ FAF A|7|7|

HOf| Devicee| HEH £EFEZ HEMF= YHOICE CameraE 0|2 ZHHHSHAH MZI5HH Camera
A

o
&9l Oo[X| ZBHS O Z=2 & AUX|, s OfFAH 28 ALK

DeviceOf| | &HE & SE=T A
S22 28 & = Lt

thirdy s_fmt_cap( file *file, *fh, vdl2_format *f)

fee = t_struct-=t_fmt-=fcc:

v41_bound_align_image(&w,

_data = kzalloc(set_size, GFP_KERMNEL);

[A7 7] V4L2 - S_ FMT_VID_CAP U=

[12 7]2 S_FMT_VID_CAP @&O| V4L2 Driverd| 28 /S If +#5= Rco| RS L
Efel Z40|Ch 2 2ME Addts @X(2016. 07. 28)77tX| & LHES M= Ofsistn RUX| Rot

I =
TE 8L uvevideoo| AES FMOhA TS HHE B & A=E T £2 HOITh A
= O

I-II

7} Devicedf MAH™HEICt X|

oy

NHR| 0|33+

_
18 22 Video DeviceOf CHZ Heot ojojxlo] 37| H& S| LIS 0|8%}0f MExoz
=
=

X Sh= O|o|X|of CHE H A5 v4I2_formate] TRMO| HAUE AFEX SO
M™Bt 2 EL|E DeviceE MASt= ZIoZ HQICL 2 Yozt w3z AZsH LHEO0| O] Y
HO| QHE|UAS I VAL2 Driver7t =Wdt= W E0| X2 A0|Ch MEHQ WENX 245ta 2
EZ2 ZtMSICtH ECF bHSE VAL2 DriverZ7F 2 £ IS ZO|LCH

Width: 640
Height: 480

PixFmt: MIPG
Field: 1

[O13 8] V4L2 - S_FMT_VID_CAP(Userspace)
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2.5. REQBUF
REQBUF(Request Queue Buffer)= Video DeviceOfA] BIO2 H|O|HE XMZASHZ| 2%t Bufferg
Stetst= HEO|C VAL2 Driver= 0] HEE BHA £ WEXOSZ Queued| HZEE BufferE Set

5t7| ?l3iQueue_Setup()=S [18 8]a 0| =ETHCt

val2_format *f

vq);
hirdy_t,t_viq):

see [ REQBUF =)

< t_struct->t_data->dwMaxVideoFr3

@ “nplanes = I
sizes['] = fmt ? fmt->fmt.pix.sizeimage : t_struct->t_d.

printk( . *nbuf

eee <: <:

[a
Queue_Setup()0f| A= 0|2

| 9] V412 - REQBUF and QUEUE_SETUP

ne U’"

O|=2 Device?| MEE ELC|Z Buffer AFJO|=E ZAM™SID XNEsh
C}. 1 = ChA| REQBUFS| S8 88| El=0 Ol @3t 3= XA 90| VAL20|A HZ3}
= XN g8 AL8SHH HotA Y2 & £ UL SHX|EE M3 Ele 2t XML By 7

Z7F Cr2od Mz22 248 Hdste

file *file, fh, vd12_requestbuffers *b)

queus, p-smemory, p-=type);

>queue->owner = p->count 7 file- ate data :

é.\?ﬂﬁT_S‘fMBUL_GPL (vb2_ioctl_reghufs);
[O22! 10] V4L2 - REQBUF(V4L2)
(12 1012 VAL2 RO HEEs
Z0lCh. £ #4742 HlA3 1xE y
gloLt [12 10| 0L Kemnelo| A HEZEle Kemel R=2t 2 4 U3, (1 11]
=

r
S IF I BAts AO|7 ULk o= +HES

SES ISRl = St=Lb RoteLigts 2 X018 2o E
Ct. OFF 2= vb2_ioctl_reqbufs()E ALESIHE HMSEl= SO %3 W20 Mol 47|=6 HE

=
XH KgE O Folsiop B S GFMTVID CAP 3 B3 gLt

=
G_FMT_VID_CAP_MPLANE =t Bt&HE =7t ZEX|SH0F StC}. O|l= V4L2 Kernel RE F
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2.6. QUERYBUF
QUERYBUF(Query Buffer)= £X Buffere] M&Z QA3 [ AFRSH= HO|CL O] HH2AIR
A Q9A0|A H0{e Buffero| Index Zt2 O|23}0] Buffero| Offset MEE AL} 0] ML

mmap()2| QUXIZE AR EICE mmap()0] LD LM ofj Buffere= AMEAF EYO| Bufferet

Mapping &l C}.

struct _buffer buf = {B}:

buf.type L2 BUF_TYPE_VIDEQ CAFTURE;
buf.memo 41 2 | r-1Er-1LIF{1’ MMAR ;

buf.ind )

if{-1 = octl(fd, VIDIOC_ QUERYBUF, &buf))

perror{“Querying Buffer");
printf{“\wnVIDI QUERYBUFYN ™) ;

return 1;
}
buffer = mmap (NULL, buf. length PROT_READ | PROT_WRITE. MAP_SHARED, fd., buf.m.offset);

printf{“Length: %d\nAddre . buf.length, buffer);
printf{"Image Length: % ' buT bytesused);

[12 12]= Application I E = QueryBufQ} mmap() 222 LIEFLH Z40|Ct QUERYBUF HH 2

2785t7| "o v4l2_buffer £=H|2| index #=0] 05 Motz A= = & Utk Ol= A =

o =
Yot Buffero| Index ¢t2 LtEIL= ZAO|Ct O] = X Y0| R&F M| LIH v4l2_buffer LK
of MEEO A= HOHE 8350 mmap)s ZESHC. O Mapping &= ALEA 2

=
Buffer= Video DeviceO|A 202 A MEE Bt QA EICE

vb2 ioctl_guerybuf( file *file, *priv, val2_buffer *p)
video_device *vdev = video_devdata(file)

/* Mo need to call vb2_queue_is_busy(), anyone can query buffers. */
eturn wvb2_guerybuf(vde ueue, pl:

1
EXPORT_SYMBOL GPL(vb2 ioctl querybuf)

[37 13] V4L2 - QUERYBUF(V4L2)

file *file, *fh, vdl2 buffer *buf)

f *t_struct, GFP_KERNEL)}) ==

struct

mutex lock(&

printk(

return ret;

[22 14] v4L2 - QUERYBUF
x

(2 1311 [A8 14]l= 242 VALROIN MEkle gt Y gt &9 ZEE LIEH=
Zoltt =2 XOol= AA YL vb2_querybuf()Q| FHHQl CXigtE AT o AE Zdst
ACL thirdy tS 283}ICH

9
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2.7. QBUF

QBUF(Queue Buffer)= Video DeviceO|H MZE2 ZHUS H™s= HHO|CH &, ™Moz
Iy YEE 2Fs= RFE0|2tn & = ULt T YS 2FSH7| Hof| Buffer_Prepare()& = &5t
of o|0|X| HEE X&' Buffere| ALO|=, XY HEf E2i1, HEZE2| T4 5o HEE HHIC

eee > =

U
eece <:| QBUF <::|

g

[A7 15] V4L2 - QBUF and BUFFER_PREPARE

Buffer_Prepare()7} 2& $dZn LIH O|0jA =Z2|®) 2¥S OHF2| ottt 0|=0= DQBUF

% STREAMONZ L{80| 20} DQBUF B2oj st MBS X SRS X

2.8. DQBUF
DQBUF(DeQueue Buffer)= QBUF H&H %3O

o

djo

2 Yo T Z 9l IndexE ELE mmap()2 =
Mapping /0| e OZ22] FIo|M AN o|0/X| HIO|HE 7I™H= YHO|CE =, Video Device
of 2Xste AoZl =Y dEE 0|83t O|0|X| HO|HE AtEA EEeE HAFE ¢

o A
== T
Aokct
vb2_ioctl_dgbuf( file *file, *priv, vdl2_buffer *p)
video_device *vdev = video_devdatal(file);
if (vb2_queue_is_busy{vdev, file))
urn
dgbuf{vdev-=queue, p, file-=f_flags
1
EXPORT_SYMBOL GPL(vb2_ioctl dqbuf);
[O33 16] V4L2 - DQBUF(V4L2)
thirdy_dgbuf( file *file, vAl2_buffer *buf)
thirdy t *t_struct;
ret;
if{{t_struct = k"'dllDC[ *t_struct, GFP_KERMEL)}) ==
t_struct = video_drvdata(file);
q. buf, file->f_flags & 0O_NONBLO
[ 17] V4L2 - DQBUF
ThirdNSov
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2.9. STREAMON
STREAMON(Streaming

[

Stream2 M3 A7|H

STREAMONZSQ| d&t2 Devicel| Stream2 43} AlZ7|l= A
t

St 8| =(Decode)7tX| $tCL Decode?t ELHH T

L= Buffer0| X Zgtct.

=
Queuel| HZ3tE A SASH=H OO

STREAMON

2t LEHAQl HOo[ELE Tz,

Oon)2

or
mjo

for
0x
ot
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N
rir
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e
[
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njo
N
rir
ot
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30

HIE S29 %0

o
rot
M
-
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o
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AEHNOl o|OX] BEE ¥S
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olajgt Yol HASS £UHI| %

rot
r
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=

=

_BUF_STATE_ERROR) ;

spin_unlock_iri <, flags):

printk( ):

Queuel| Buffer& AZSI= 20| EL

DeviceQ| Stream2 &3} A|7|= ZZH0| $3H=ICt O a7t S&HS

=
&

ot

Decoding1t #&#HEl &4=F0|
x

STREAMON @22 Q&3sIA IOzt

Stop_Streaming()0| =&
A G0 Hlo[E 7t T

S{OF Application2

O|OIX| §E&

S =10 Buffer0f| X%&s

oln| gteEo=

>irqqueue) ;

H = O|C}. StreamO|
Z, Video Device?|
. SFX|2F VAL2 Driver0f A
|2t 2of= O|ojX| HEo of
bEEE DQBUFZ} 7kMZ &+ QU
O STREAMON HHE Buffers2

EICt 0|=Z Application0f A

St 7| MEO 2F2 FAIEHD

L)
S|7] MK SESHA =ICE SFX|BE StreamO| &S E|O{ QT SiHA| A}

MEEX= &

Ct.
0] 2 + U= AO|Ch

Query
return NULL;
f(-1 — xioctl{fd. VIDIOC STREAMON. &buf.type))

perror{“Start Capture");
return NULL;

fds., NULL, NULL. &tw):

perror{*waiting for Frame"};
return NULL;

f{-1 = xioctl(fd., VIDIOC DQBUF. &buf))

perror{“Retrieving Frame"):
return NULL:

3. {void*}buffer):

return frame:

[38 19] V4L2 - QBUF, STREAMON and DQBUF

STREAMON @& F=Z0| QBUFR} DQBUF &= QHF

ThirdNSov
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@M Qlget LHEST 28 STREAON FE AA|7h CHE FF1 oS A 80| thedt A ZX

Tt AH| Drivers %dsts AE0M= 23 EheohA| Ch Start_Stream()0] SE &= S0

Decodings %t &S0 ==& ie g5 g7l flsiid Video Device?t USB

Deviceo| SXtad, 12|10 0|0jX| Codeco| ChEH HEHE{Ql X|Aj0| TRSChn M Ztelct ofx|at

uvcvideo TEE | =13

= UAS AOIL,.
uvc_streaming *stream,
so_frame_desclil.offset;
ream, buf, mem,
sc[il.actual_length):
. buf):
eam->queue, buf);
_frame_desc[i].actual length - ret);
frame_desc[i].actual_length);
buf);
->queue, buf);

[12 20]2 uvcvideo IE & Decodelt HFE o= YR E LIEIH ZO|CE O @+E AlE2
2 Decoding % 0| &Lt ZES g If 0] Z+E AIH2E Decode RE25 s Lt
Lo 2 28 glo] Td o + AS AolCh

Decode =2 Ot% =45 Ct ofX| 31 O|gfE MU= o 20| OfL7| U{=0 & 7[&5t
= 0| ooj7t glg A2z EQlLf.

ThirdNSov
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= 3
3. 2MHE A slZ
2H 3 24 Z s el

vidioc_reqbufs 3t o2 | S B47t RS Ljof EXHeH0Rs | vidioc_g_fmt_vid_cap 4 M

VIDIOC_S_FMT_VID_CAP | V4L2 L& st4=0 E 3t GO|E{7} | File->private_data FZ=A|0] =
2 o2 MEz2 X8R E5 2 HolE XNF

Queue_setup(), Buffer_queue(),
Queue?} BufferZf
Start_Streaming & 0f 24 Buffer_prepare()O| Al AtEE|=

MO 2 X|EEX =
° © Queue?}t Buffer £

VIDIOC_S_FMT_VID_CAP e x7)0] S e KM= ey
[¢]
o 7o 22X Moz 243 ox| 2t =
N Uvcvideo SourceOf| M Bl &
Codec H&2 ZX AL Lfg EMS Moz 2 e
Fo Copy
o == . ANLHOR £ SHMEE
otM £ A| Siche N
— Hols XX X 640x4800 2 =
O:
ooc (0|Z HEHA oA8)
4. A1}

Ot 2 REE2 MUE BEAGHK|E R 7HO| otEl 22 E 2 HEjO[X|TH ste 7
52 25 P30l EQUCE XX i ZHE uvevideo 2A0AM ZCiSH ETRTH BEE XD
Zast 220 2SN SESH= DriverE THEE Z{0|QUCt Cha 2EFT 220 AR A 7fy
of S4EES St E2t0|HE WML Aol oolg FRUACE

SZ g4t https://youtu.be/-VcN9z3zBMk

5. &1

CAMERA DRIVER(V4L2) of &tst Zt2fst M - http://onecellboy.tistory.com/43
The Video4Linux2 APL an introduction - http://lwn.net/Articles/203924/

Video4Linux2 part 2: registration and open() - http://lwn.net/Articles/204545/

Video4Linux2 part 3: Basic ioctl() handling - http://lwn.net/Articles/206765/

Video4Linux2 part 6b: Streaming I/O - http://lwn.net/Articles/240667/

VA4L2(Video For Linux 2) by Vladimir Davydov - http://hybridego.net/entry/V4L2Video-For-Linux-2-

by-Vladimir-Davydov

UVCVIDEO Source - http://www.ideasonboard.org/uvc/
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http://hybridego.net/entry/V4L2Video-For-Linux-2-by-Vladimir-Davydov-%EB%B2%88%EC%97%AD%EB%B3%B8
http://www.ideasonboard.org/uvc/

6. V4L2 Application Code

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

#include

<errno.h>

<fentlh>
<linux/videodev2.h>
<stdint.h>

<stdio.h>

<string.h>
<sys/ioctl.h>
<sys/mman.h>
<unistd.h>
<opencv/cv.h>

<opencv/highgui.h>

uint8_t *buffer;

static int

{

xioctl(int fd, int request, void *arg)

intr;

do r = ioctl (fd, request, arg);
while (-1 == r && EINTR == errno);

return r;

int print_caps(int fd)

{

char fourcc[5] = {0};
struct v4l2_capability caps = {};
if (-1 == xioctl(fd, VIDIOC_QUERYCAPR &caps))
{
perror("Querying Capabilities");

return 1;

printf( "Driver Caps:#tn"
Driver: W"%s¥#"#n"
Card: W"%sW"Wn"
Bus: W"%sW"#n"

ThirdNSov
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" Version: %d.%d%Wn"

" Capabilities: %08x¥#n",
caps.driver,

caps.card,

caps.bus_info,
(caps.version> >16)&&0xff,
(caps.version> >24)&&0xff,

caps.capabilities);

struct v4|2_format fmt = {0};

fmt.type = V4L2_BUF_TYPE_VIDEO_CAPTURE;
fmt.fmt.pix.width = 640;

fmt.fmt.pix.height = 480;
fmt.fmt.pix.pixelformat = V4L2_PIX_FMT_MJPEG;
fmt.fmt.pix.field = VAL2_FIELD_NONE;

if (-1 == xioctl(fd, VIDIOC_S_FMT, &fmt))
{
perror("Setting Pixel Format");

return 1;

strnepy(fource, (char *)&fmt.fmt.pix.pixelformat, 4);
printf( "Selected Camera Mode:#n"
" Width: %d#n"

Height: %d#n"

PixFmt: %st#n"

Field: %d¥n",
fmt.fmt.pix.width,
fmt.fmt.pix.height,
fourcc,
fmt.fmt.pix.field);

return O;

int init_mmap(int fd)

{
struct v412_requestbuffers req = {0};

ThirdNSov
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reg.count = 1,
req.type = V4L2_BUF_TYPE_VIDEO_CAPTURE;
reg.memory = V4L2_MEMORY_MMAP;

if (-1 == xioctl(fd, VIDIOC_REQBUFS, &req))
{
perror("Requesting Buffer");
printf("#WnVIDIOC_REQBUFSH#n");

return 1;

struct v4l2_buffer buf = {0};
buftype = V4L2_BUF_TYPE_VIDEO_CAPTURE;
bufmemory = V4L2_MEMORY_MMAP;
bufindex = 0;
if(-1 == xioctl(fd, VIDIOC_QUERYBUF, &buf))
{
perror("Querying Buffer");
printf("#nVIDIOC_QUERYBUF#n");

return 1;

buffer = (uint8_t *)mmap (NULL, buflength, PROT_READ | PROT_WRITE, MAP_SHARED, fd,
buf.m.offset);

printf("Length: %d¥#nAddress: %p#n", buflength, buffer);

printf("Image Length: %d#n", bufbytesused);

return O;

IplImage * capture_image(int fd)
{
struct v4l2_buffer buf = {0};
buftype = V4L2_BUF_TYPE_VIDEO_CAPTURE;
bufmemory = V4L.2_MEMORY_MMAP;
bufindex = 0;
if(-1 == xioctl(fd, VIDIOC_QBUF, &buf))
{
perror("Query Buffer");

ThirdNSov 16



return NULL;

if(-1 == xioctl(fd, VIDIOC_STREAMON, &buftype))

{
perror("Start Capture");
return NULL;

!

fd_set fds;

FD_ZERO(&fds);
FD_SET(fd, &fds);
struct timeval tv = {0};
tv.tv_sec = 2;
int r = select(fd+1, &fds, NULL, NULL, &tv);
if-1 ==7r)
{
perror("Waiting for Frame");
return NULL;

if(-1 == xioctl(fd, VIDIOC_DQBUF, &buf))
{

perror("Retrieving Frame");
return NULL;

Iplimage* frame;
CvMat cvmat = cvMat(240, 320, CV_8UC3, (void*)buffer);

frame = cvDecodelmage(&cvmat, 1);

return frame;
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7. V4L2 Drver Code

#include <linux/kernel.h>

#include <linux/module.h>

#include <linux/init.h>

#include <linux/usb.h>

#include <asm/atomic.h>

#include <asm/unaligned.h>

#include <media/v4l2-common.h>
#include <media/media-device.h>
#include <media/v4l2-device.h>
#include <media/v4l2-ioctl.h>
#include <media/videobuf2-core.h>
#include <media/videobuf2-dma-contig.h>
#include <media/videobuf2-vmalloc.h>
#include <uapi/linux/usb/video.h>

#include <trace/events/v4l2.h>

#define T_STREAM_EOH 1<<7)
#define T_STREAM_ERR (1 << 6)
#define T_STREAM_STI (1 << 5)

#define T_STREAM_RES 1<<4
#define T_STREAM_SCR (1 << 3)
#define T_STREAM_PTS (1<<2)
#define T_STREAM_EOF (1<<1)
#define T_STREAM_FID (1 <<0)

#define DEVICE_VENDOR 0x05a3

#define DEVICE_PRODUCT_ID 0x9230

#define T_GUID_FORMAT_MIJPEG { 'M', 'J', 'P', 'G', 0x00, 0x00, 0x10, 0x00, #t
0x80, 0x00, 0x00, Oxaa, 0x00, 0x38, 0x9b, 0x71}

#define T_URBS 5

extern long video_ioctl2(struct file *file, unsigned int cmd, unsigned long arg);
const struct v412_file_operations thirdy_fops;

static void thirdy_release(struct video_device *vdev);

static const struct v4l2_ioctl_ops thirdy_ioctl_ops;

static struct vb2_ops thirdy_qgops;

_u8int_in_addr_gl;
__u8 int_out_addr_gl;
__u8 *int_buf_gl;
size_t int_in_len_g|;

int ep_interval_gl;
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int probe_chk;
struct usb_interface *intf_gl;

_u8t bep_gl;

unsigned int t_clock_param = CLOCK_MONOTONIC;

static void thirdy_status_complete(struct urb *urb);

static struct usb_device_id thirdy_ids[] = {
{USB_DEVICE(DEVICE_VENDOR, DEVICE_PRODUCT_ID)},
{

b

MODULE_DEVICE_TABLE(usb, thirdy_ids);

struct thirdy_format
{

char *name;
__u8 guid[16];
__u32 fcc;
int depth;
%
static struct thirdy_format t_fmts[] = {
{
.name = "MJPEG",
.guid = T_GUID_FORMAT_MJPEG,
fec = V4L2_PIX_FMT_MIJPEG,
.depth =16,
1
{

struct ctrl_data

{
__ul6e bmHint;
__u8 bFormatindex;
__u8 bFramelndex;
__u32 dwFramelnterval;
__ulé wKeyFrameRate;
__ul6 wPFrameRate;
__ul6 wCompQuality;
__ul6 wCompWindowsSize;
__ul6 wDelay;

__u32 dwMaxVideoFrameSize;
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__u32 dwMaxPayloadTransferSize;
__u32 dwClockFrequency;

__u8 bmFramingInfo;

_u8 DbPreferedVersion;

__u8 bMinVersion;

__u8 bMaxVersion;

enum t_buffer_state {

T_BUF_STATE_IDLE =0,
T_BUF_STATE_QUEUED =1
T_BUF_STATE_ACTIVE =2,
T_BUF_STATE_READY =3
T_BUF_STATE_DONE =4,
T_BUF_STATE_ERROR =5,

struct t_buffer

{
struct vb2_buffer buf;

struct list_head queue;

enum t_buffer_state state;

unsigned int error;
void *mem;

unsigned int length;
unsigned int bytesused;
u32 pts;

struct t_stats_frame

{

unsigned int size; /* Number of bytes captured */

unsigned int first_data; /* Index of the first non-empty packet */
unsigned int nb_packets; /* Number of packets */

unsigned int nb_empty; /* Number of empty packets */

unsigned int nb_invalid; /* Number of packets with an invalid header */
unsigned int nb_errors; /* Number of packets with the error bit set */
unsigned int nb_pts; /* Number of packets with a PTS timestamp */
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unsigned int nb_pts_diffs;
unsigned int last_pts_diff;
bool has_initial_pts;

bool has_early_pts;

u32 pts;

unsigned int nb_scr;
unsigned int nb_scr_diffs;
ul6 scr_sof;

u32 scr_stc;

struct t_stats_stream
{
struct timespec start_ts;

struct timespec stop_ts;

unsigned int nb_frames;

unsigned int nb_packets;
unsigned int nb_empty;
unsigned int nb_invalid;

unsigned int nb_errors;
unsigned int nb_pts_constant;
unsigned int nb_pts_early;

unsigned int nb_pts_initial;

unsigned int nb_scr_count_ok;

*/
unsigned int nb_scr_diffs_ok;
unsigned int scr_sof_count;
unsigned int scr_sof;
unsigned int min_sof;
unsigned int max_sof;

b

struct t_clock
{
struct t_clock_sample
{
u32 dev_stc;
ul6 dev_sof;

/* Number of PTS differences inside a frame */
/* Index of the last PTS difference */
/* Whether the first non-empty packet has a PTS */

/* Whether a PTS is present before the first non-empty packet */

/* PTS of the last packet */

/* Number of packets with a SCR timestamp */
/* Number of SCR.STC differences inside a frame */

/* SCR.SOF of the last packet */

/* SCR.STC of the last packet */

/* Stream start timestamp */

/* Stream stop timestamp */

/* Number of frames */

/* Number of packets */

/* Number of empty packets */
/* Number of packets with an invalid header */

/* Number of packets with the error bit set */

/* Number of frames with constant PTS */
/* Number of frames with early PTS */

/* Number of frames with initial PTS */

/* Number of frames with at least one SCR per non empty packet

/* Number of frames with varying SCR.STC */
/* STC.SOF counter accumulated since stream start */
/* STC.SOF of the last packet */

/* Minimum STC.SOF value */

/* Maximum STC.SOF value */

ThirdNSov

21



struct timespec host_ts;
ul6 host_sof;
} *samples;

unsigned int head;
unsigned int count;

unsigned int size;

ul6 last_sof;
ul6 sof offset;
spinlock_t lock;

typedef struct

{
struct usb_device *u_dev;
struct usb_interface *intf;
struct urb *ctrl_urb;
struct usb_ctrlrequest ctrl_req;
struct video_device *v_dev;
struct v4l2_device v412_dev;
struct media_device m_dev;
struct thirdy_format *t_fmt;
struct v412_format *v4l2_fmt;
struct vb2_queue t_vig;
struct v412_fh t_fh;
struct v412_fh *t_fh_2;
struct ctrl_data *t_data;
struct vb2_buffer t_vb;
struct vb2_alloc_ctx *alloc_ctx;
struct t_buffer *buf;
struct usb_host_endpoint *t_ep;
struct mutex mutex;
struct mutex g_mutex;
size_t length;
int intfnum;
int t_width;
int t_height;
__u8 *status;
__u8int_in_addr;
__u8 int_out_addr;
__u8 *int_buf;

size_t int_in_len;
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int ep_interval;

int users;

struct v412_prio_state prio;
u32 caps;

struct list_head irgqueue;
struct list_head t_queue;
spinlock_t irglock;

struct t_clock clock;

__u8 bEndpointAddress;
struct urb *urb[T_URBS];
char *urb_buffer[T_URBS];
dma_addr_t urb_dmal[T_URBS];

unsigned int urb_size;

struct
{
struct t_stats_frame frame;
struct t_stats_stream stream;
} stats;

unsigned int vig_flags;
__u32 sequence;
__u8 last_fid;
u32 fourcg;
Jthirdy_t;

static void t_video_decode_isoc(struct urb *urb, thirdy_t *t_struct, struct t_buffer *buf);

static int  thirdy_qg_ctrl(thirdy_t *t_struct, __u8 query, __u8 unit, __u8 intfnum, __u8 cs, void *data, __ul6 size,

int timeout);

static int thirdy_probe(struct usb_interface *interface, const struct usb_device_id *id)
{

thirdy_t *t_struct;

int ret;

__u8 *data;

__ul6 size = 26;

u32 interval;

u32 bandwidth;

struct usb_host_interface *alts; // = t_struct->intf->cur_altsetting;

unsigned char *buffer; // alts->extra;

__u8 *set_data;

__ulb set_size = 26;

__u8 *get_data;
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__ul6 get_size = 26;

unsigned int pipe;

int intval = 0, i;

struct usb_host_interface *iface_desc;
struct usb_endpoint_descriptor *endpoint;

struct usb_device *udev = interface_to_usbdev(interface);

if((t_struct = kzalloc(sizeof *t_struct, GFP_KERNEL)) == NULL)
return -ENOMEM;

t_struct->u_dev = usb_get_dev(udev);
t_struct->intf = usb_get_intf(interface);

t_struct->intfnum = interface->cur_altsetting->desc.bInterfaceNumber;

if(probe_chk != 0)

{
t_struct->int_in_addr = int_in_addr_g|;
t_struct->int_out_addr = int_out_addr_g|;
t_struct->int_buf = int_buf _gl;
t_struct->int_in_len = int_in_len_g|;
t_struct->ep_interval = ep_interval_gl;

t_struct->bEndpointAddress = t_bep_gl;

iface_desc = interface->cur_altsetting;

for(i = 0; i < iface_desc->desc.oNumEndpoints; ++i)

{
endpoint = &iface_desc->endpoint[i].desc;
if(It_struct->int_in_addr && usb_endpoint_is_int_in(endpoint))
{

t_struct->int_in_len le16_to_cpu(endpoint-
>wMaxPacketSize);
t_struct->int_in_addr = endpoint->bEndpointAddress;
t_struct->int_buf = kmalloc(t_struct->int_in_len, GFP_KERNEL);

t_struct->ep_interval = endpoint->blnterval;

if(It_struct->int_out_addr && usb_endpoint_is_int_out(endpoint))
t_struct->int_out_addr = endpoint->bEndpointAddress;

if(probe_chk == 0)
{
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struct usb_host_interface *alts = t_struct->intf->cur_altsetting;
unsigned char *buffer = alts->extra;

int buflen = alts->extralen;

struct usb_device *upsc_udev = t_struct->u_dev;
struct usb_interface *upsc_intf;

inti, n;

n = buflen >= 12 ? buffer[11] : O;

for(i = 0; i < n; ++i)

{
struct usb_host_interface *for_alts;
unsigned char *for_buffer;

int for_buflen;

upsc_intf = usb_ifnum_to_if(upsc_udeyv, buffer[12 + i]);
if(upsc_intf == NULL)

continue;

for_alts = &upsc_intf->altsetting[0];
for_buffer = for_alts->extra;

for_buflen = for_alts->extralen;

t_struct->bEndpointAddress = for_buffer[6];

t_struct->m_dev.dev = &interface->dev;

strcpy(t_struct->m_dev.bus_info, t_struct->u_dev->devpath);
t_struct->m_dev.hw_revision = lel6_to_cpu(t_struct->u_dev->descriptor.bcdDevice);
t_struct->m_dev.driver_version = LINUX_VERSION_CODE;

strlcpy(t_struct->m_dev.model, t_struct->u_dev->product, sizeof(t_struct->m_dev.model));

if(media_device_register(&t_struct->m_dev) < 0)

{
printk("Thirdy_Driver : media_device_register error!#n");
media_device_unregister(&t_struct->m_dev);
return -1;

}

t_struct->v412_dev.mdev = &t_struct->m_dev;

if(v412_device_register(&interface->dev, &t_struct->v4l2_dev) < 0)
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printk("Thirdy_Driver : v4|2_device_reister error! #n");
v4l2_device_unregister(&t_struct->v4l2_dev);

return -1;

t_struct->t_viq.type = V4L2_BUF_TYPE_VIDEO_CAPTURE;

t_struct->t_vig.io_modes = VB2_MMAP | VB2_USERPTR | VB2_DMABUF;

t_struct->t_vig.drv_priv = &t_struct->t_vig;

t_struct->t_viq.buf_struct_size = sizeof(t_struct->t_vb);

t_struct->t_vig.timestamp_flags = V4L2_BUF_FLAG_TIMESTAMP_MONOTONIC
V4L2_BUF_FLAG_TSTAMP_SRC_SOE;

t_struct->t_vig.lock = &t_struct->mutex;

t_struct->t_vig.mem_ops = &vb2_vmalloc_memops;

t_struct->t_vig.ops = &thirdy_qgops;

t_struct->vig_flags = (1 << 1);

ret = vb2_queue_init(&t_struct->t_viq);

if(ret)

{
printk("Thirdy_Driver - vb2_queue_init error[%d]#n", ret);
return ret;

}

mutex_init(&t_struct->q_mutex);

spin_lock_init(&t_struct->irglock);

INIT_LIST_HEAD(&t_struct->irqqueue);

if((t_struct->t_data = kzalloc(sizeof(struct ctrl_data *), GFP_KERNEL)) == NULL)
return -ENOMEM;

data = kmalloc(size, GFP_KERNEL);
if(data == NULL)
return -ENOMEM;

ret = thirdy_qg_ctrl(t_struct, 0x87, O, t_struct->intfnum, 0x01, data, size, 5000);
if(ret < Q)
{

int_in_addr_gl = t_struct->int_in_addr;

int_out_addr_gl = t_struct->int_out_addr;

int_buf_gl = t_struct->int_buf;

int_in_len_gl = t_struct->int_in_len;

ep_interval_gl = t_struct->ep_interval;

intf_gl = interface;
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t_bep_gl = t_struct->bEndpointAddress;

probe_chk++;

return -1;

t_struct->t_data->bmHint = lel6_to_cpup((__lel6 *)&data[0]);
t_struct->t_data->bFormatindex = data[2];

t_struct->t_data->bFramelndex = data[3];
t_struct->t_data->dwFramelnterval = le32_to_cpup((_le32 *)&data[4]);
t_struct->t_data->wKeyFrameRate = le16_to_cpup((_lel6 *)&data[8]);
t_struct->t_data->wPFrameRate = lel6_to_cpup((__lel6 *)&data[10]);
t_struct->t_data->wCompQuality = lel6_to_cpup((__lel6 *)&data[12]);
t_struct->t_data->wCompWindowSize = lel6_to_cpup((__lel6 *)&data[14]);
t_struct->t_data->wDelay = lel6_to_cpup((__lel6 *)&data[16]);
t_struct->t_data->dwMaxVideoFrameSize = get_unaligned_le32(&data[18]);
t_struct->t_data->dwMaxPayloadTransferSize = get_unaligned_le32(&data[22]);

alts = t_struct->intf->cur_altsetting;

buffer = alts->extra;

interval = t_struct->t_data->dwFramelnterval;
bandwidth = 1024 * 768 / 8 * buffer[21];
bandwidth *= 10000000 / interval + 1;
bandwidth /= 1000;

if(t_struct->u_dev->speed == USB_SPEED_HIGH)
bandwidth /= 8;

bandwidth += 12;
bandwidth = max_t(u32, bandwidth, 1024);
t_struct->t_data->dwMaxPayloadTransferSize = get_unaligned_le32(&bandwidth);

set_data = kzalloc(set_size, GFP_KERNEL);
if(set_data == NULL)
return -ENOMEM;

get_data = kzalloc(get_size, GFP_KERNEL);
if(get_data == NULL)
return -ENOMEM;

*(_lelé *)&set_data[0] = cpu_to_lel6(t_struct->t_data->bmHint);

set_data[2] = t_struct->t_data->bFormatindex;
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set_data[3] = t_struct->t_data->bFramelndex;
*(_le32 *)&set_data[4
*(_lel6 *)&set_data[8
*(_lel6 *)&set_data[10] = cpu_to_lel6(t_struct->t_data->wPFrameRate);
*(_lele *) [

_ ) [

] = cpu_to_le32(t_struct->t_data->dwFramelnterval);
] = cpu_to_lel6(t_struct->t_data->wKeyFrameRate);
] (

&set_data[12] = cpu_to_lel6(t_struct->t_data->wCompQuality);
*(_lelé *)&set_data[14] = cpu_to_lel6(t_struct->t_data->wCompWindowSize);
*(_lelé *)&set_data[16] = cpu_to_lel6(t_struct->t_data->wDelay);
put_unaligned_le32(t_struct->t_data->dwMaxVideoFrameSize, &set_data[18]);
put_unaligned_le32(t_struct->t_data->dwMaxPayloadTransferSize, &set_data[22]);

ret = thirdy_q_ctrl(t_struct, 0x01, O, t_struct->intfnum, 0x01, set_data, set_size, 5000);
ret = thirdy_qg_ctrl(t_struct, 0x81, O, t_struct->intfnum, 0x01, get_data, get_size, 5000);

t_struct->t_data->bmHint = lel6_to_cpup((__lel6 *)&get_data[0]);
t_struct->t_data->bFormatindex = get_data[2];

t_struct->t_data->bFramelndex = get_datal3];
t_struct->t_data->dwFramelnterval = le32_to_cpup((_le32 *)&get_data[4]);
t_struct->t_data->wKeyFrameRate = le16_to_cpup((_lel6 *)&get_data[8]);
t_struct->t_data->wPFrameRate = lel6_to_cpup((__lel6 *)&get_data[10]);
t_struct->t_data->wCompQuality = lel6_to_cpup((__lel6 *)&get_data[12]);
t_struct->t_data->wCompWindowSize = lel6_to_cpup((__lel6 *)&get_data[14]);
t_struct->t_data->wDelay = lel6_to_cpup((__lel6 *)&get_data[16]);
t_struct->t_data->dwMaxVideoFrameSize = get_unaligned_le32(&get_data[18]);
t_struct->t_data->dwMaxPayloadTransferSize = get_unaligned_le32(&get_data[22]);

v412_prio_init(&t_struct->prio);

t_struct->v_dev = video_device_alloc();

if(t_struct->v_dev == NULL)

{
printk("Thirdy_Driver : video_device_alloc error!#n");
kfree(t_struct->v_dev);
return -ENOMEM;

t_struct->status = kzalloc(16, GFP_KERNEL);
t_struct->ctrl_urb = usb_alloc_urb(0, GFP_KERNEL);

pipe = usb_rcvintpipe(t_struct->u_deyv, t_struct->int_in_addr);

interval = t_struct->ep_interval

if(intval > 16 && t_struct->u_dev->speed == USB_SPEED_HIGH)

intval = fls(intval) - 1;
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usb_fill_int_urb(t_struct->ctrl_urb, t_struct->u_dev, pipe, t_struct->status, 16, thirdy_status_complete,

t_struct, intval);

t_struct->v_dev->v4l|2_dev = &t_struct->v4l2_dev;
t_struct->v_dev->fops = &thirdy_fops;
t_struct->v_dev->ioctl_ops = &thirdy_ioctl_ops;
t_struct->v_dev->release = thirdy_release;

t_struct->v_dev->prio = &t_struct->prio;
strlcpy(t_struct->v_dev->name, t_struct->u_dev->product, sizeof t_struct->v_dev->name);

if(ret = video_register_device(t_struct->v_dev, VFL_TYPE_GRABBER, -1)) < 0)
{
printk("Thirdy_Driver : video_register_device error!#n");
video_unregister_device(t_struct->v_dev);

return ret;

t_struct->caps |= V4L2_CAP_VIDEO_CAPTURE;
usb_set_intfdata(interface, t_struct);
video_set_drvdata(t_struct->v_dev, t_struct);
printk("Thirdy_Driver : Probe OK#n");

return O;

static void thirdy_disconnect(struct usb_interface *interface)
{
thirdy_t *t_struct;
t_struct = usb_get_intfdata(interface);
usb_set_intfdata(interface, NULL);
media_device_unregister(&t_struct->m_dev);
v412_device_unregister(&t_struct->v4l2_dev);
video_unregister_device(t_struct->v_dev);
kfree(t_struct);
printk("Thirdy_Driver : thirdy_disconnect OK#n");

static void thirdy_release(struct video_device *vdev)

{
video_unregister_device(vdev);
printk("Thirdy_Driver : thirdy_release OK#n");
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static void thirdy_status_complete(struct urb *urb)

{
thirdy_t *t_struct = urb->context;

int len, ret;

switch (urb->status)

{

case O:
break;

case -ENOENT: /* usb_kill_urb() called. */

case -ECONNRESET: /* usb_unlink_urb() called. */

case -ESHUTDOWN: /* The endpoint is being disabled. */

case -EPROTO: /* Device is disconnected (reported by some host controller). */
return;

default:

printk("thirdy_status_complete - 1#n");

return;

len = urb->actual_length;
if len > 0) {
switch (t_struct->status[0] & 0xOf)
{
case 1:
printk("thirdy_status_complete - 2#n");
break;
case 2:
printk("thirdy_status_complete - 3¥n");
break;
default:
printk("thirdy_status_complete - 4#n");
break;

}
/* Resubmit the URB. */
urb->interval = t_struct->t_ep->desc.blnterval;
if ((ret = usb_submit_urb(urb, GFP_ATOMIC)) < 0)
{
printk("thirdy_status_complete - 5#n");
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static int t_queue_setup(struct vb2_queue *vq, const struct v412_format *fmt, unsigned int *nbuffers, unsigned
int *nplanes, unsigned int sizes[], void *alloc_ctxs[])
{

struct vb2_queue *v_q = vb2_get_drv_priv(vq);

thirdy_t *t_struct = container_of(v_g, thirdy_t,t_viq);

fmt = t_struct->v412_fmt;

if(fmt && fmt->fmt.pix.sizeimage < t_struct->t_data->dwMaxVideoFrameSize)
return -EINVAL;

*nplanes = 1;

sizes[0] = fmt ? fmt->fmt.pix.sizeimage : t_struct->t_data->dwMaxVideoFrameSize;
printk("Thirdy_Driver - t_queue_setup OK / %d¥n", *nbuffers);

return O;

static void t_buffer_queue(struct vb2_buffer *vb)

{
struct vb2_queue *v_q = vb2_get_drv_priv(vb->vb2_queue);
thirdy_t *t_struct = container_of(v_g, thirdy_t, t_viq);
struct t_buffer *buf = container_of(vb, struct t_buffer, buf);

unsigned long flags;

spin_lock_irgsave(&t_struct->irglock, flags);
if(likely(!(t_struct->vig_flags & (1 << 0))))
list_add_tail(&buf->queue, &t_struct->irqqueue);
else
{
buf->state = 5;
vb2_buffer_done(&buf->buf, VB2_BUF_STATE_ERROR);
}

spin_unlock_irgrestore(&t_struct->irglock, flags);

printk("Thirdy_Driver - t_buffer_queue OK#n");

static int t_buffer_prepare(struct vb2_buffer *vb)

{
struct vb2_queue *v_q = vb2_get_drv_priv(vb->vb2_queue);
thirdy_t *t_struct = container_of(v_g, thirdy_t, t_viq);
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struct t_buffer *v_bf = container_of(vb, struct t_buffer, buf);

if(vb->v412_buftype == V4L2_BUF_TYPE_VIDEO_OUTPUT && vb2_get_plane_payload(vb, 0) >
vb2_plane_size(vb, 0))
return -EINVAL;

v_bf->state = 1;
v_bf->error = 0;
v_bf->mem = vb2_plane_vaddr(vb, 0);
v_bf->length = vb2_plane_size(vb, 0);

if(vb->v412_buftype == V4L2_BUF_TYPE_VIDEO_CAPTURE)
v_bf->bytesused = 0;
else

v_bf->bytesused = vb2_get_plane_payload(vb, 0);

t_struct->buf = v_bf;

printk("Thirdy_Driver - t_buffer_prepare OK#n");

return O;

static void t_buffer_finish(struct vb2_buffer *vb)

{
printk("thirdy_buf_finish Start#n");

struct usb_host_endpoint *t_find_endpoint(struct usb_host_interface *alts, __u8 epaddr)
{
struct usb_host_endpoint *ep;

unsigned int i;

for (i = 0; i < alts->desc.oNumEndpoints; ++i)
{
ep = &alts->endpoint[i];
if (ep->desc.bEndpointAddress == epaddr)
return ep;

}
return NULL;
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static unsigned int t_endpoint_max_bpi(struct usb_device *dev, struct usb_host_endpoint *ep)

{
ul6 psize;

switch (dev->speed)
{
case USB_SPEED_SUPER:
return lel6_to_cpu(ep->ss_ep_comp.wBytesPerlnterval);
case USB_SPEED_HIGH:
psize = usb_endpoint_maxp(&ep->desc);
return (psize & 0x07ff) * (1 + ((psize >> 11) & 3));
case USB_SPEED_WIRELESS:
psize = usb_endpoint_maxp(&ep->desc);
return psize;
default:
psize = usb_endpoint_maxp(&ep->desc);
return psize & 0x07ff;

static int t_alloc_urb_buffers(thirdy_t *t_struct, unsigned int size, unsigned int psize, gfp_t gfp_flags)
{
unsigned int npackets;

unsigned int i;

if (t_struct->urb_size)

return t_struct->urb_size / psize;

npackets = DIV_ROUND_UP(size, psize);
if (npackets > 32)
npackets = 32;

for (; npackets > 1; npackets /= 2)
{
for (i = 0; i < T_URBS; ++i)
{
t_struct->urb_size = psize * npackets;
#ifndef CONFIG_DMA_NONCOHERENT

t_struct->urb_buffer[i] = usb_alloc_coherent(t_struct->u_dev, t_struct->urb_size,
gfp_flags | __GFP_NOWARN, &t_struct->urb_dmali]);
#else

t_struct->urb_buffer[i] = kmalloc(t_struct->urb_size, gfp_flags | _ GFP_NOWARN);
#endif
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if ('t_struct->urb_bufferl[i])

{
printk("urb_buffer errorn");
break;
}
}
if (i == T_URBS)
{
printk("taub OKWn");
return npackets;
}

printk("taub failed#n");

return O;

static void t_video_stats_update(thirdy_t *t_struct)

{
struct t_stats_frame *frame = &t_struct->stats.frame;
t_struct->stats.stream.nb_frames++;
t_struct->stats.stream.nb_packets += t_struct->stats.frame.nb_packets;
t_struct->stats.stream.nb_empty += t_struct->stats.frame.nb_empty;
t_struct->stats.stream.nb_errors += t_struct->stats.frame.nb_errors;
t_struct->stats.stream.nb_invalid += t_struct->stats.frame.nb_invalid;
if (frame->has_early_pts)
t_struct->stats.stream.nb_pts_early++;
if (frame->has_initial_pts)
t_struct->stats.stream.nb_pts_initial++;
if (frame->last_pts_diff <= frame->first_data)
t_struct->stats.stream.nb_pts_constant++;
if (frame->nb_scr >= frame->nb_packets - frame->nb_empty)
t_struct->stats.stream.nb_scr_count_ok++;
if (frame->nb_scr_diffs + 1 == frame->nb_scr)
t_struct->stats.stream.nb_scr_diffs_ok++;
memset(&t_struct->stats.frame, 0, sizeof(t_struct->stats.frame));
1

static inline void t_video_get_ts(struct timespec *ts)
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if (t_clock_param == CLOCK_MONOTONIC)
ktime_get_ts(ts);
else

ktime_get_real_ts(ts);

static void t_video_clock_decode(thirdy_t *t_struct, struct t_buffer *buf, const __u8 *data, int len)
{

struct t_clock_sample *sample;

unsigned int header_size;

bool has_pts = false;

bool has_scr = false;

unsigned long flags;

struct timespec ts;

ul6 host_sof;

ul6 dev_sof;

switch (data[1] & (T_STREAM_PTS | T_STREAM_SCR))
{

case T_STREAM_PTS | T_STREAM_SCR:
header_size = 12;
has_pts = true;
has_scr = true;
break;

case T_STREAM_PTS:
header_size = 6;
has_pts = true;
break;

case T_STREAM_SCR:
header_size = §;
has_scr = true;
break;

default:
header_size = 2;
break;

if (len < header_size)

return;

if (has_pts && buf = NULL)
buf->pts = get_unaligned_le32(&datal[2]);

ThirdNSov

35



if (!has_scr)

return;

dev_sof = get_unaligned_lel6(&data[header_size - 2]);
if (dev_sof == t_struct->clock.last_sof)

return;

t_struct->clock.last_sof = dev_sof;

host_sof = usb_get_current_frame_number(t_struct->u_dev);
t_video_get_ts(&ts);

if (t_struct->clock.sof offset == (ul6)-1)
{
ul6 delta_sof = (host_sof - dev_sof) & 255;
if (delta_sof >= 10)
t_struct->clock.sof_offset = delta_sof;
else

t_struct->clock.sof offset = 0;
dev_sof = (dev_sof + t_struct->clock.sof offset) & 2047;
spin_lock_irgsave(&t_struct->clock.lock, flags);
sample = &t_struct->clock.samples[t_struct->clock.head];
sample->dev_stc = get_unaligned_le32(&datalheader_size - 6]);
sample->dev_sof = dev_sof;
sample->host_sof = host_sof;
sample->host_ts = ts;

t_struct->clock.head = (t_struct->clock.head + 1) % t_struct->clock.size;

if (t_struct->clock.count < t_struct->clock.size)

t_struct->clock.count++;

spin_unlock_irgrestore(&t_struct->clock.lock, flags);

static void t_video_stats_decode(thirdy_t *t_struct, const __u8 *data, int len)

{

unsigned int header_size;
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bool has_pts = false;
bool has_scr = false;
ul6 uninitialized_var(scr_sof);
u32 uninitialized_var(scr_stc);

u32 uninitialized_var(pts);

if (t_struct->stats.stream.nb_frames == 0 && t_struct->stats.frame.nb_packets ==

ktime_get_ts(&t_struct->stats.stream.start_ts);

switch (data[1l] & (T_STREAM_PTS | T_STREAM_SCR))
{
case T_STREAM_PTS | T_STREAM_SCR:
header_size = 12;
has_pts = true;
has_scr = true;
break;
case T_STREAM_PTS:
header_size = 6;
has_pts = true;
break;
case T_STREAM_SCR:
header_size = §;
has_scr = true;
break;
default:
header_size = 2;
break;

/* Check for invalid headers. */
if (len < header_size || data[0] < header_size)

{

t_struct->stats.frame.nb_invalid+ +;

return;

/* Extract the timestamps. */
if (has_pts)
pts = get_unaligned_le32(&data[2]);

if (has_scr)

{
scr_stc = get_unaligned_le32(&datalheader_size - 6]);

)

ThirdNSov

37



scr_sof = get_unaligned_le16(&datalheader_size - 2]);

/* Is PTS constant through the whole frame ? */
if (has_pts && t_struct->stats.frame.nb_pts)

{
if (t_struct->stats.frame.pts != pts)
{
t_struct->stats.frame.nb_pts_diffs++;
t_struct->stats.frame.last_pts_diff =t_struct->stats.frame.nb_packets;
}
}
if (has_pts)
{
t_struct->stats.frame.nb_pts++;
t_struct->stats.frame.pts = pts;
}

if (t_struct->stats.frame.size == 0)

{
if (len > header_size)
t_struct->stats.frame.has_initial_pts = has_pts;
if (len == header_size && has_pts)
t_struct->stats.frame.has_early_pts = true;
}

if (has_scr && t_struct->stats.frame.nb_scr)

{
if (t_struct->stats.frame.scr_stc != scr_stc)
t_struct->stats.frame.nb_scr_diffs++;
}
if (has_scr)
{

if (t_struct->stats.stream.nb_frames > 0 || t_struct->stats.frame.nb_scr > 0)
t_struct->stats.stream.scr_sof_count += (scr_sof - t_struct->stats.stream.scr_sof) %
2048;

t_struct->stats.stream.scr_sof = scr_sof;

t_struct->stats.frame.nb_scr++;
t_struct->stats.frame.scr_stc = scr_stc;

t_struct->stats.frame.scr_sof = scr_sof;
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if (scr_sof < t_struct->stats.stream.min_sof)
t_struct->stats.stream.min_sof = scr_sof;
if (scr_sof > t_struct->stats.stream.max_sof)

t_struct->stats.stream.max_sof = scr_sof;

/* Record the first non-empty packet number. */
if (t_struct->stats.frame.size == 0 && len > header_size)

t_struct->stats.frame.first_data = t_struct->stats.frame.nb_packets;

/* Update the frame size. */

t_struct->stats.frame.size += len - header_size;

/* Update the packets counters. */

t_struct->stats.frame.nb_packets++;

if (len > header_size)
t_struct->stats.frame.nb_empty++;

if (data[1] & T_STREAM_ERR)

t_struct->stats.frame.nb_errors++;

static int t_video_decode_start(thirdy_t *t_struct, struct t_buffer *buf, const __u8 *data, int len)

{
_u8 fid;

if (len < 2 || data[0] < 2 || data[0] > len)
{

t_struct->stats.frame.nb_invalid+ +;
return -EINVAL;

fid = data[1] & (1 << 0);

if (t_struct->last_fid != fid)

{
t_struct->sequence++;
if (t_struct->sequence)
t_video_stats_update(t_struct);
}
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t_video_clock_decode(t_struct, buf, data, len);

t_video_stats_decode(t_struct, data, len);

if(buf == NULL)

{
t_struct->last_fid = fid;
return -ENODATA;

if (data[l] & (1 << 6))
{
printk("Marking buffer as bad.#n");

buf->error = 1;

if (buf->state != 2)
{

struct timespec ts;

if (fid == t_struct->last_fid)

{
//printk("Dropping payload.#n");
return -ENODATA,;

}

t_video_get_ts(&ts);

buf->bufv4l2_buffield = V4L2_FIELD_NONE;
buf->bufv4l2_bufsequence = t_struct->sequence;
buf->bufv4l2_buftimestamp.tv_sec = ts.tv_sec;
buf->bufv4l2_buftimestamp.tv_usec = ts.tv_nsec / NSEC_PER_USEC;

buf->state = 2;

if (fid I= t_struct->last_fid && buf->bytesused != 0)

{
printk("Frame complete (FID bit toggled).#n");
buf->state = 3;
return -EAGAIN;

t_struct->last_fid = fid;
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return data[0];

struct t_buffer *t_queue_next_buffer(thirdy_t *t_struct, struct t_buffer *buf)
{
struct t_buffer *nextbuf;

unsigned long flags;

if (buf->error && (t_struct->viq_flags & (1 << 1)))
{
buf->error = 0;
buf->state = T_BUF_STATE_QUEUED;
buf->bytesused = 0;
vb2_set_plane_payload(&buf->buf, 0, 0);

return buf;

spin_lock_irgsave(&t_struct->irglock, flags);
list_del(&buf->queue);
if (llist_empty(&t_struct->irgqueue))
nextbuf = list_first_entry(&t_struct->irqqueue, struct t_buffer, queue);
else
nextbuf = NULL;

spin_unlock_irgrestore(&t_struct->irglock, flags);

buf->state = buf->error ? VB2_BUF_STATE_ERROR : 4;
vb2_set_plane_payload(&buf->buf, 0, buf->bytesused);
vb2_buffer_done(&buf->buf, VB2_BUF_STATE_DONE);

return nextbuf;

static void t_video_validate_buffer(thirdy_t *t_struct, struct t_buffer *buf)

{
if (t_struct->t_data->dwMaxVideoFrameSize != buf->bytesused && 0)

buf->error = 1;

static void t_video_decode_data(struct t_buffer *buf, const __u8 *data, int len)
{
unsigned int maxlen, nbytes;

void *mem;
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if (len <= 0)
return;
/* Copy the video data to the buffer. */
maxlen = buf->length - buf->bytesused;
mem = buf->mem + buf->bytesused;
nbytes = min((unsigned int)len, maxlen);
memcpy(mem, data, nbytes);
buf->bytesused += nbytes;
/* Complete the current frame if the buffer size was exceeded. */
if (len > maxlen)
{
printk("Frame complete (overflow).¥n");
buf->state = T_BUF_STATE_READY;

static void t_video_decode_end(thirdy_t *t_struct, struct t_buffer *buf, const __u8 *data, int len)
{
/* Mark the buffer as done if the EOF marker is set. */
if (data[1] & T_STREAM_EOF && buf->bytesused != 0) {
printk("Frame complete (EOF found).#n");
if (data[0] == len)
printk("EOF in empty payload.#n");
buf->state = T_BUF_STATE_READY;

static void t_video_decode_isoc(struct urb *urb, thirdy_t *t_struct, struct t_buffer *buf)
{
u8 *mem;

int ret, i;

for(i = 0; i < urb->number_of_packets; ++i)
{
if (urb->iso_frame_desc]i].status < 0)
{
printk("USB isochronous frame#tn");
/* Mark the buffer as faulty. */
if (buf != NULL)
buf->error = 1;
continue;

}
/* Decode the payload header. */
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mem = urb->transfer_buffer + urb->iso_frame_desc[i].offset;
do

{

ret = t_video_decode_start(t_struct, buf, mem,

>iso_frame_desc[i].actual_length);

if (ret == -EAGAIN)

{
t_video_validate_buffer(t_struct, buf);
buf = t_queue_next_buffer(t_struct, buf);

1
} while (ret == -EAGAIN);

if (ret < 0)

continue;

t_video_decode_data(buf, mem + ret, urb->iso_frame_descl[i].actual_length - ret);

t_video_decode_end(t_struct, buf, mem, urb->iso_frame_desc[i].actual_length);

if (buf->state == T_BUF_STATE_READY)

{
t_video_validate_buffer(t_struct, buf);
buf = t_queue_next_buffer(t_struct, buf);

static void t_video_complete(struct urb *urb)

{

thirdy_t *t_struct = urb->context;
struct t_buffer *buf = NULL;

unsigned long flags;

int ret;

switch (urb->status)

urb-

{
case 0:
break;
default:
printk("Non-zero status (%d) in video completion handler#n", urb-
>status);
case -ENOENT: /* usb_kill_urb() called. */
printk("ENOENT#n");
case -ECONNRESET: /* usb_unlink_urb() called. */
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/1

case -ESHUTDOWN: /* The endpoint is being disabled. */
//t_queue_cancel(queue, urb->status == -ESHUTDOWN);
printk("endpoint is being disabled#n");

return;

spin_lock_irgsave(&t_struct->irglock, flags);
if (llist_empty(&t_struct->irgqueue))
buf = list_first_entry(&t_struct->irqqueue, struct t_buffer, queue);

spin_unlock_irgrestore(&t_struct->irglock, flags);

stream->decode(urb, stream, buf);

t_video_decode_isoc(urb, t_struct, buf);

if ((ret = usb_submit_urb(urb, GFP_ATOMIC)) < 0)
printk("Failed to resubmit video URB (%d).#n", ret);

static int t_init_video_isoc(thirdy_t *t_struct, struct usb_host_endpoint *ep, gfp_t gfp_flags)

{

struct urb *urb;
unsigned int npackets, i, j;
ul6 psize;

u32 size;

psize = t_endpoint_max_bpi(t_struct->u_dev, ep);

size = t_struct->t_data->dwMaxVideoFrameSize;

npackets = t_alloc_urb_buffers(t_struct, size, psize, gfp_flags);
if (npackets == 0)
return -ENOMEM;

size = npackets * psize;

for (i = 0; i < T_URBS; ++i)
{
urb = usb_alloc_urb(npackets, gfp_flags);
printk("tivi %d¥#n", i);
if (urb == NULL)
{
//uvc_uninit_video(stream, 1);
printk("aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaattn”);
return -ENOMEM;
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}
urb->dev = t_struct->u_dev;
urb->context = t_struct;

urb->pipe = usb_rcvisocpipe(t_struct->u_dev, ep->desc.bEndpointAddress);

#ifndef CONFIG_DMA_NONCOHERENT

#else

#endif

urb->transfer_flags = URB_ISO_ASAP | URB_NO_TRANSFER_DMA_MAP;

urb->transfer_dma = t_struct->urb_dmalil;

urb->transfer_flags = URB_ISO_ASAP;

urb->interval = ep->desc.blnterval;
urb->transfer_buffer = t_struct->urb_buffer]i];
urb->complete = t_video_complete; //----
urb->number_of_packets = npackets;

urb->transfer_buffer_length = size;

for (j = 0; j < npackets; ++j)

{
urb->iso_frame_desc[j].offset = j * psize;
urb->iso_frame_desc[jl.length = psize;

}

t_struct->urbl[i] = urb;

return O;

static int t_video_clock_init(thirdy_t *t_struct)

{

struct t_clock *clock = &t_struct->clock;

spin_lock_init(&clock->lock);
clock->size = 32;

clock->samples = kmalloc(clock->size * sizeof(*clock->samples), GFP_KERNEL);

if(clock->samples == NULL)
return -ENOMEM;

clock->head = 0;
clock->count = 0;
clock->last_sof = -1;

clock->sof offset = -1;

return O;
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static int t_commit_video(thirdy_t *t_struct)

{

{

__u8 *set_data;
__ulb set_size = 26;

int ret;

set_data = kzalloc(set_size, GFP_KERNEL);
if(set_data == NULL)
return -ENOMEM;

*(_lelé *)&set_data[0] = cpu_to_lel6(t_struct->t_data->bmHint);

set_data[2] = t_struct->t_data->bFormatindex;

set_data[3] = t_struct->t_data->bFramelndex;

*(__le32 *)&set_data[4

*(_lel6 *)&set_data[8

*(_lel6 *)&set_data[10] = cpu_to_lel6(t_struct->t_data->wPFrameRate);

*(_lel6 *)&set_data[12] = cpu_to_lel6(t_struct->t_data->wCompQuality);
_ (14] (

] = cpu_to_le32(t_struct->t_data->dwFramelnterval);
]

= cpu_to_lel6(t_struct->t_data->wKeyFrameRate);

*(_lelé *)&set_data[14] = cpu_to_lel6(t_struct->t_data->wCompWindowSize);
*(_lelé *)&set_data[16] = cpu_to_lel6(t_struct->t_data->wDelay);
put_unaligned_le32(t_struct->t_data->dwMaxVideoFrameSize, &set_data[18]);
put_unaligned_le32(t_struct->t_data->dwMaxPayloadTransferSize, &set_data[22]);

ret = thirdy_qg_ctrl(t_struct, 0x01, O, t_struct->intfnum, 0x02, set_data, set_size, 5000);
kfree(set_data);

if(ret |= set_size)
ret = -EIQ;

return ret;

static void t_video_stats_start(thirdy_t *t_struct)

memset(&t_struct->stats, 0, sizeof(t_struct->stats));

t_struct->stats.stream.min_sof = 2048;

static int t_init_video(thirdy_t *t_struct, gfp_t gfp_flags)

{
struct usb_interface *intf = t_struct->intf;
struct usb_host_endpoint *ep;
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unsigned int i;

intret = 0;

t_struct->sequence = -1;
t_struct->last_fid = -1;

t_video_stats_start(t_struct);

if(intf->num_altsetting > 1)

{

struct usb_host_endpoint *best_ep = NULL;
unsigned int best_psize = UINT_MAX;
unsigned int bandwidth;

unsigned int uninitialized_var(altsetting);

int intfnum = t_struct->intfnum;

bandwidth = t_struct->t_data->dwMaxPayloadTransferSize;

if(bandwidth == 0)
bandwidth = 1;
else
printk("bandwidth = O%n");

for(i = 0; i < intf->num_altsetting; ++i)
{
struct usb_host_interface *alts;
unsigned int psize;
//int j;
alts = &intf->altsettingli];
ep = t_find_endpoint(alts, t_struct->bEndpointAddress);

ifep == NULL)

continue;

psize = t_endpoint_max_bpi(t_struct->u_dev, ep);

if(psize >= bandwidth && psize <= best_psize)

{
altsetting = alts->desc.bAlternateSetting;
best_psize = psize;
best_ep = ep;

}
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if(best_ep == NULL)
return -EIO;

ret = usb_set_interface(t_struct->u_dev, intfnum, altsetting);
if(ret < 0)

return ret;

ret = t_init_video_isoc(t_struct, best_ep, GFP_KERNEL);
}

else
printk("Invalid Work.#n");

if (ret < 0)

return ret;

/* Submit the URBs. */
for (i = 0; i < T_URBS; ++i)

{
ret = usb_submit_urb(t_struct->urbl[i], GFP_KERNEL);
if (ret < 0)
{
//uvc_uninit_video(stream, 1);
return ret;
}
}
return O;

static void t_video_stats_stop(thirdy_t *t_struct)
{

ktime_get_ts(&¢t_struct->stats.stream.stop_ts);

static void t_free_urb_buffers(thirdy_t *t_struct)
{

unsigned int i;

for (i = 0; i < T_URBS; ++i)
{
if (t_struct->urb_buffer]i])

{
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#ifndef CONFIG_DMA_NONCOHERENT
usb_free_coherent(t_struct->u_dev, t_struct->urb_size,

t_struct->urb_dmali]);

#else
kfree(t_struct->urb_buffer]i]);
#endif
t_struct->urb_buffer[i] = NULL;
}
}
t_struct->urb_size = 0;
1

static void t_uninit_video(thirdy_t *t_struct, int free_buffers)

{
struct urb *urb;
unsigned int i;
t_video_stats_stop(t_struct);
for (i = 0; i < T_URBS; ++i)
{
urb = t_struct->urbl[i];
if (urb == NULL)
continue;
usb_kill_urb(urb);
usb_free_urb(urb);
t_struct->urb[i] = NULL;
}
if (free_buffers)
t_free_urb_buffers(t_struct);
1

static void t_video_clock_cleanup(thirdy_t *t_struct)

{
kfree(t_struct->clock.samples);

t_struct->clock.samples = NULL;

int t_video_enable(thirdy_t *t_struct, int enable)

{

int ret;

t_struct->urb_buffer]i],
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if (lenable)

{
t_uninit_video(t_struct, 1);
if (t_struct->intf->num_altsetting > 1)
usb_set_interface(t_struct->u_dev, t_struct->intfnum, 0);
t_video_clock_cleanup(t_struct);
return O;
}

ret = t_video_clock_init(t_struct);
if (ret < 0)

return ret;

ret = t_commit_video(t_struct);
if (ret < 0)
{
printk("t_commit_video error#n");

goto error;

ret = t_init_video(t_struct, GFP_KERNEL);

ifret < 0)
{
printk("t_init_video error#n");
goto error;
}
return O;
error:
return ret;
}

static void t_queue_return_buffers(thirdy_t *t_struct, enum t_buffer_state state)
{

enum vb2_buffer_state vb2_state = state == T_BUF _STATE_ERROR ? VB2 _BUF _STATE_ERROR :
VB2_BUF_STATE_QUEUED;

while (!list_empty(&t_struct->irqqueue))

{
struct t_buffer *buf = list_first_entry(&t_struct->irqqueue, struct t_buffer, queue);
list_del(&buf->queue);

buf->state = state;
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static int t_start_streaming(struct vb2_queue *vq, unsigned int count)

{

vb2_buffer_done(&buf->buf, vb2_state);

struct vb2_queue *v_q = vb2_get_drv_priv(vq);
thirdy_t *t_struct = container_of(v_g, thirdy_t,t_viq);
int ret;

unsigned long flags;

ret = t_video_enable(t_struct, 1);
if(ret == 0)

return O;
spin_lock_irgsave(&t_struct->irglock, flags);
t_queue_return_buffers(t_struct, T_BUF_STATE_QUEUED);

spin_unlock_irgrestore(&t_struct->irglock, flags);

return ret;

static void t_stop_streaming(struct vb2_queue *vq)

{

struct vb2_queue *v_q = vb2_get_drv_priv(vq);
thirdy_t *t_struct = container_of(v_g, thirdy_t, t_viq);

unsigned long flags;
t_video_enable(t_struct, 0);
spin_lock_irgsave(&t_struct->irglock, flags);

t_queue_return_buffers(t_struct, T_BUF_STATE_ERROR);

spin_unlock_irgrestore(&t_struct->irglock, flags);

static struct usb_driver thirdy_driver = {

.name = "thirdy_driver",
.probe = thirdy_probe,
disconnect = thirdy_disconnect,
.id_table = thirdy_ids,

static struct vb2_ops thirdy_gops = {

ThirdNSov

51



.queue_setup = t_queue_setup,

buf_queue = t_buffer_queue,
.buf_prepare = t_buffer_prepare,
Jbuf_finish = t_buffer_finish,
.wait_prepare = vb2_ops_wait_prepare,
.wait_finish = vb2_ops_wait_finish,
start_streaming = t_start_streaming,
.stop_streaming = t_stop_streaming,

static int __init usb_thirdy_init(void)

{
int result;
result = usb_register(&thirdy_driver);
printk("thirdy_driver init gogo#n");

return O;

static void __exit usb_thirdy_exit(void)

{
usb_deregister(&thirdy_driver);

printk("thirdy_driver exit¥n");

return ;

static int  thirdy_qg_ctrl(thirdy_t *t_struct, __u8 query, __u8 unit, __u8 intfnum, __u8 cs, void *data, __ul6 size,
int timeout)

{
__u8 type = USB_TYPE_CLASS | USB_RECIP_INTERFACE;

unsigned int t_pipe;

t_pipe = (query & 0x80) ? usb_rcvctrlpipe(t_struct->u_dev, 0) : usb_sndctrlpipe(t_struct->u_deyv, 0);
type |= (query & 0x80) ? USB_DIR_IN : USB_DIR_OUT;

return usb_control_msg(t_struct->u_dev, t_pipe, query, type, c¢s << 8, unit << 8 | intfnum, data, size,
timeout);

}

static int thirdy_open(struct file *file)

{
thirdy_t *t_struct;
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int ret;

if((t_struct = kzalloc(sizeof *t_struct, GFP_KERNEL)) == NULL)
return -ENOMEM;

t_struct = video_drvdata(file);

if(t_struct == NULL)

return -1;
if(t_struct->users == 0)
{
if(t_struct->ctrl_urb == NULL)
ret = 0;
else
{
ret = usb_submit_urb(t_struct->ctrl_urb, GFP_KERNEL);
}
if(ret < 0)
return ret;
}

t_struct->users++;

v412_fh_init(&t_struct->t_fh, t_struct->v_dev);
v4|2_fh_add(&t_struct->t_fh);

file->private_data = t_struct;

printk("Thirdy_Driver : Open Function¥n");

return O;

static int thirdy_close(struct file *file)

{
printk("Thirdy_Driver : Close Function#n");

return O;

static int thirdy_v412_mmap(struct file *file, struct vm_area_struct *vma)
{

thirdy_t *t_struct = video_drvdata(file);

printk("Thirdy_Driver : thirdy_v4l2_mmap OKWn");
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return vb2_mmap(&t_struct->t_vig, vma);

const struct v4l2_file_operations thirdy_fops = {

.owner = THIS_MODULE,
.open = thirdy_open,
release = thirdy_close,
.unlocked_ioctl = video_ioctl2,

.mmap = thirdy_v4l2_mmap,

int thirdy_querycap(struct file *file, void *fh, struct v4l2_capability *cap)

{
thirdy_t *t_struct;
if((t_struct = kzalloc(sizeof *t_struct, GFP_KERNEL)) == NULL)

return -ENOMEM;

t_struct = fh;
stricpy(cap->driver, "Thirdy_Driver", sizeof(cap->driver));
strlcpy(cap->card, t_struct->v_dev->name, sizeof(cap->card));
usb_make_path(t_struct->u_dev, cap->bus_info, sizeof(cap->bus_info));
cap->version = LINUX_VERSION_CODE;
cap->capabilities = V4L2_CAP_DEVICE_CAPS | V4L2_CAP_STREAMING | t_struct->caps;
cap->device_caps = V4L2_CAP_VIDEO_CAPTURE | V4L2_CAP_STREAMING;
file->private_data = &t_struct->t_fh;
printk("Thirdy_Driver : vidioc_querycap OK¥#n");
return O;

}

int thirdy_s_fmt_cap(struct file *file, void *fh, struct v4l12_format *f)
{

int ret;

intw, h;

int maxw = 640, maxh = 480;

__u32 fccg;

thirdy_t *t_struct;

__u8 *set_data;

__ulb set_size = 26;
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if((t_struct = kzalloc(sizeof *t_struct, GFP_KERNEL)) == NULL)
return -ENOMEM;
t_struct = video_drvdata(file);

w = f->fmt.pix.width;

h = f->fmt.pix.height;

if(t_fmts[0].fcc == f->fmt.pix.pixelformat)
t_struct->t_fmt = &t_fmts[0];

else

{
printk("Thirdy_Driver : thirdy_s_fmt_cap error 1¥n");
return -1;

}

fcc = t_struct->t_fmt->fcc;

v4l_bound_align_image(&w, 48, maxw, 1, &h, 32, maxh, 1, 0);

set_data = kzalloc(set_size, GFP_KERNEL);
if(set_data == NULL)
return -ENOMEM;

t_struct->t_data->bFormatindex = 1;
t_struct->t_data->bFramelndex = 4;

t_struct->t_data->dwFramelnterval = 83263;

*(__lel6 *)&set_data[0] = cpu_to_lel6(t_struct->t_data->bmHint);
set_data[2] = t_struct->t_data->bFormatindex;
set_data[3] = t_struct->t_data->bFramelndex;
*(__le32 *)&set_data[4
*(__lel6 *)&set_data[8
*(_lel6 *)&set_data[10] = cpu_to_lel6(t_struct->t_data->wPFrameRate);
*(_lel6 *)&set_data[12]

_ [14]

] = cpu_to_le32(t_struct->t_data->dwFramelnterval);
1 = cpu_to_lel6(t_struct->t_data->wKeyFrameRate);
(
= cpu_to_lel6(t_struct->t_data->wCompQuality);
*(_lel6 *)&set_data[1l4] = (
*(_lel6 *)&set_data[16] = cpu_to_lel6(t_struct->t_data->wDelay);

put_unaligned_le32(t_struct->t_data->dwMaxVideoFrameSize, &set_data[18]);

cpu_to_lel6(t_struct->t_data->wCompWindowSize);

put_unaligned_le32(t_struct->t_data->dwMaxPayloadTransferSize, &set_data[22]);

ret = thirdy_q_ctrl(t_struct, 0x01, O, t_struct->intfnum, 0x01, set_data, set_size, 5000);

if(ret < 0)
return ret;
//-====---
f->fmt.pix.width = w;
f->fmt.pix.height = h;
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f->fmt.pix.pixelformat = fcc;

f->fmt.pix.bytesperline = (w * t_struct->t_fmt->depth + 7) >> 3;
f->fmt.pix.sizeimage = t_struct->t_data->dwMaxVideoFrameSize;
f->fmt.pix.colorspace = V4L2_COLORSPACE_SMPTE170M;
f->fmt.pix.field = V4L2_FIELD_INTERLACED;

t_struct->t_width = w;
t_struct->t_height = h;
t_struct->v4l2_fmt = f;

ret = vb2_is_busy(&t_struct->t_viq);
if(ret < 0)
{
printk("s_fmt vb2_is_busy error : %d¥n", ret);

return ret;

video_set_drvdata(video_devdata(file), t_struct);
file->private_data = &t_struct->t_fh;

printk("Thirdy_Driver : thirdy_s_fmt_cap OK¥#n");

return O;

int thirdy_regbufs(struct file *file, void *fh, struct v4I2_requestbuffers *b)
{

thirdy_t *t_struct;

int ret, chk = 0;

if((t_struct = kzalloc(sizeof *t_struct, GFP_KERNEL)) == NULL)
return -ENOMEM;

t_struct = video_drvdata(file);
mutex_lock(&t_struct->q_mutex);

chk = vb2_regbufs(&t_struct->t_vig, b);
mutex_unlock(&t_struct->q_mutex);

ret = chk ? chk : b->count;

if(ret < 0)

return ret;

printk("Thirdy_Driver : thirdy_regbufs OK#n");

return O;
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static int thirdy_g_fmt_cap(struct file *file, void *fh, struct v4l2_format *f)

{
printk("Thirdy_Driver - thirdy_g_fmt_cap OK#n");

return O;

static int thirdy_querybuf(struct file *file, void *fh, struct v4l2_buffer *buf)

{
thirdy_t *t_struct;

int ret;

if((t_struct = kzalloc(sizeof *t_struct, GFP_KERNEL)) == NULL)
return -ENOMEM;

t_struct = video_drvdata(file);

mutex_lock(&t_struct->qg_mutex);

ret = vb2_querybuf(&t_struct->t_viq, buf);
mutex_unlock(&t_struct->qg_mutex);
printk("Thirdy_Driver - thirdy_querybuf OK #n");

return ret;

static int thirdy_gbuf(struct file *file, void *fh, struct v412_buffer *buf)

{
thirdy_t *t_struct;

int ret;

if((t_struct = kzalloc(sizeof *t_struct, GFP_KERNEL)) == NULL)
return -ENOMEM;

t_struct = video_drvdata(file);
mutex_lock(&t_struct->q_mutex);
ret = vb2_qgbuf(&t_struct->t_viq, buf);

mutex_unlock(&t_struct->q_mutex);

printk("Thirdy_Driver - thirdy_gbuf OK#n");

return ret;
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static int thirdy_streamon(struct file *file, void *fh, enum v4I2_buf_type type)
{

int ret;

thirdy_t *t_struct;

if((t_struct = kzalloc(sizeof *t_struct, GFP_KERNEL)) == NULL)
return -ENOMEM;

t_struct = video_drvdata(file);
mutex_lock(&t_struct->qg_mutex);
ret = vb2_streamon(&¢t_struct->t_viq, type);

mutex_unlock(&t_struct->q_mutex);

printk("Thirdy_Driver - thirdy_streamon OK#n");

return ret;

static int thirdy_streamoff(struct file *file, void *fh, enum v412_buf_type type)
{

int ret;
thirdy_t *t_struct;

if((t_struct = kzalloc(sizeof *t_struct, GFP_KERNEL)) == NULL)
return -ENOMEM;

t_struct = video_drvdata(file);
mutex_lock(&t_struct->q_mutex);
ret = vb2_streamoff(&t_struct->t_viq, type);

mutex_unlock(&t_struct->qg_mutex);

printk("Thirdy_Driver - thirdy_streamoff OK¥#n");

return O;

static int thirdy_dgbuf(struct file *file, void *fh, struct v412_buffer *buf)

{
thirdy_t *t_struct;

int ret;

if((t_struct = kzalloc(sizeof *t_struct, GFP_KERNEL)) == NULL)
return -ENOMEM;

t_struct = video_drvdata(file);
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mutex_lock(&t_struct->q_mutex);

ret = vb2_dqbuf(&t_struct->t_viqg, buf, file->f_flags & O_NONBLOCK);
mutex_unlock(&t_struct->q_mutex);

printk("Thirdy_Driver - thirdy_dgbuf OK#n");
return ret;

static long thirdy_default(struct file *file, void *fh, bool valid_prio, unsigned int cmd, void *arg)

{
thirdy_t *t_struct;
if((t_struct = kzalloc(sizeof *t_struct, GFP_KERNEL)) == NULL)
return -ENOMEM;

t_struct = video_drvdata(file);

printk("Thirdy_Driver - default : %d#n", cmd);
printk("Thirdy_Driver - default : %x¥#n", cmd);
return -1;

static const struct v4l2_ioctl_ops thirdy_ioctl_ops = {
vidioc_querycap = thirdy_querycap,
vidioc_s_fmt_vid_cap = thirdy_s_fmt_cap,
vidioc_g_fmt_vid_cap = thirdy_g_fmt_cap,

vidioc_regbufs = thirdy_regbufs,
vidioc_querybuf = thirdy_querybuf,
vidioc_gbuf = thirdy_gbuf,
vidioc_dgbuf = thirdy_dgbuf,
vidioc_streamon = thirdy_streamon,

.vidioc_streamoff

thirdy_streamoff,
vidioc_default = thirdy_default,

module_init(usb_thirdy_init);
module_exit(usb_thirdy_exit);
MODULE_LICENSE("GPL");
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