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MR IR BN IEFHESS

M FIRSHAZ e CALR AL

HEE F 2R R AW R, WMk EEE G R as BRI, WNF N
“socket” HifE, AFHEFT IR
UK SR 74T A DUTH 1) % R KBRS (1), # AH S I 46 R Ak

AL F IR

1, SrEREEMIR: net_device

2, WELMKE.
@, #Rt—NKAKE: hard start xmit()
®@, PRANALITNEE @ net interrupt(int irg, void *dev id)—>netif rx(skb);
W e 5, PR BRI A E TR . TR A A AR R AL

3, EMLERA register netdev (dev) FLIZBRFH S A& LR B2

4, FEAEAHICHERAE .

-->%E net device il :
MAC Hbtik, T {2 AH SRR

--> BHEXRE




R B EMEER:

RELRH

BB G FIR T — “sk_buff” 24P (netif rx(skb))

sk buff 458 A, i “hard start xmit()” 1 “netif rx(” :
NHEREF AN, E] “skb_buff” ZEMAZARFRIRS), W

“hard start xmit()” RKi%.

WX - AE R BT AR S B B )

O BT R A — 4 “skb_buff” SEH%EE,
WH “netif_rx()” HORA R R

B—/NE PR R IR

1, OEC net device Z5t:

//1, e net device ZE¥fAK

HEHH “alloc_netdev()” HIZE XMKZA TN “venthd” . Hp “ether_setup” fEEk
VNI SR
sizeof priv 2R AHHE, AR EE A EHE A 0.

WL L8 AR B — AN AR IR 2 2 B — AN AAF . XA R FRAFICE 2
“RAEHIE



net_device&: 4

PR |5 F R

KEAFERAEE, FIUEEESA net_device” M A NI “AAEIHE=M” , ©
RN T “07 .

FA 1, net_device HHRITE wmet_dew.
static net device “wnet dev;

static int Virt_net_init{void}
{
FE1, B net_device SE4{E

vonet dev = alloc netdev (0, "vnet¥d", sther setup); salloc_etherdev ()
feRE

413, M

register_netdevice {V:net_dev};

return 0;

H

static wvoid Vlrt_net_exrt{void}

i
unregister netdevice (vmet dev);
free netdev(voet dev);

}

ITIOdU'e_II"IIt {virt_net_init} H
mOdUIe_exit (virt net exit);

MODULE_AUTHOR ("ian1300m);

MODULE_LICENSE (cexm) ;
T AL B il B (A X RS BB AR T o



int register_netdev{struct net device “dewv)
{

int err;
rtnL_lcck{};

* |f the name 15 a format string the caller wants us to do a
* name allocation

*
if (strechr(dev->nams, "%')) |
grr = dev alloc name (dev, dev->names);
if (err < 0)
goto lcut;
1
err = registe:_petdevice{dev};

out:|
rtnl unlock() ;
retu;h 2rr;

} 7 end regizter_netdew 7

T A “register netdev()” SRiEM, BEMmFFEEHGH “register netdevice () 7
SKEM

UUREN

bookBbook-desktop: fwork/drivers_and_test/16th_virt_net/1th$ make
make —C fwork/system/linux-2.6.22.6 M="pud® modules
makel[1]: Entering directory " /work/system/linux-2.6.22.67
CC [M]1 Jwork/drivers_and_test/16th_virt_net/1th/virt_net.o
Building modules. stage 2.
HODPOST 1 modules
cC fwork /drivers_and_test/16th_virt_net/1th/virt_net.mod.o
LD [M1 Suwork/drivers_and_test/16th_virt_net/1th/virt_net ko
makelll: Leaving directory ~fwork/system/linux-2.6.22.67
bookBhook—desktop: /work/drivers_and_test/16th_virt_net/1th%

[ I SR AL - AE 2R

app: socket JMFE

T EM 25 (28 -LERR)

hard start xmit|| /\
\/ || netif rx sk buff

BEAEAR DS IR FE 7 (ELR Mt hard start xmit, HEAREZEH netif rx EIR)




ff

o e netifrx | FREHHLED [
_____i_____"_ _______ 3
struct net_device 382 )
| [
hard_start_xmi t (e 7y UALE) Thik
_____1L____.$_ ______ =i
RILE IR SRR ST 12732 31}

BLEMRIRENIERF?
A

1. ZBE— net device Z5¥fk

2. WHE:

2.1 KAKE: hard start xmit

2. 2 USRI (FE R W AL 2 R 2 L) ) netif rx EARERE
2.3 HAhiE

3. VM register netdev

MK 1th/2th:

1. insmod virt_net.ko

# insmod virt_net.ko

RTNL: assertion failed at net/core/dev.c (3065)

[<c002ede8A} (dump_stack+0x0/0x14) from [<c023fd88>1 (register_netdevice+0x50/0x348)

[<c023Fd38> T (register_netdevice+0x0/0x348) from [<bf002028>]1 (virl_nel_ init+0x28/0x3c [virt_netl)
r6:bF002460 r5:bf002460 r4:00000000

[<bF002000>]1 (virt_net_init+0x0/0x3c [virt_netl) from [{c006285¢>] (sys_init_module+0x1424/0x1514)

[<c0061438>1 (sys_init_module+0x0/0x1514) from [{c002aeald>] (ret_fast_syscall+0x0/0x2¢c)
RINI = acaartian Failad at neat/invd/davinat ~ (10R4)

int register_netdevice{struct net device “dewv)

{
struct hlist head *head;
struct hlist nodes *p;
int ret;

BUG ON{dev boot;phase};
ASSERT RTNL();

3065 174515



#define ASSERT RTNL() do { \

if (unlikely(rtnl tryleck(})) { \
rtnl unlcck{};_K
prin;E{KERE_ERR "BTNL: assertion failed at %= (%d)‘\n", \
FILE , LINE }; \
d'l.mlp_st;k{} ;_"-. T T
o
} while(Q)
MRS —08, (ABRA M. M SCAEM K% “register netdev()” A IRIGFBIAIfRE
Spu

ASSERT_RTNL() #HXET T EAIFCEE: A
do
{

(unlikely(rtnl trylock()))

I
L

rtnl unloc E}I
: ERR "RTNL: assertion failed at %s \n, _FILE_, __LINE_);
<();

2. Ifconfig vnet0 3.3.3.3

ifconfig // BE

# ifconfig vnetd 3.3.3.3

# ifconfig

ethd Link encap:Ethernet HWaddr 00:60:6E:33:44:556
inet addr:192.168.1.17 Bcast:192.168.1.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
R¥ packets:1676 errors:0 dropped:0 overruns:0 frame:(
TX packets:689 errors:0 dropped:d overruns:0 carrier:0
collisions:0 txqueuelen:z1000
R¥ bytes:2139996 (2.0 MiB) TX butes:109814 (10/.2 KiB)
Interrupt:51 Base address:0xa000

lo Link encap:lLocal Loopback
inet addr:127.0.0.1 MHask:255.0.0.0
UP LOOPBACK RUNNING HMTU:16436 HMetric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelenzQ
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

et Link encap:Ethernet HHaddr GO:z00:00:00:00:00
inet addr:3.3.3.3 Bcast:3.255.255.255 Mask:255.0.0.0
UP BROADCAST RUNHING MULTICAST MTU:1500 Metric:1
RX packets: 0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overrw=:0 carrier:0

collisions:0 txqueuelenz1000
RX bytes:0 (0.0 BY TX bytes:0 (0.0 B)




3.ping 3333 // A

v Eds i

# pan! I} ol JBR

PING 3.3.3.3 (3.3.3.3): 56 data bytes

64 bytes from 3.3.3.3: seq=0 ttl=64 time=0.783 ns
64 bytes from 3.2.3.3: seq=1 ttl=64 time=0.416 ms
64 bytes from 3.2.3.3: seq=2 ttl=64 time=0.405 ms
64 bytes from 3.3.3.3° seq=3 ttl=64 time=0.410 ws
64 bytes from 3.3.3.3: seq=4 ttl=64 time=0.418 ws

ping MHFEFAILL ping I H T, ¥l ping NN HFEF ik, WAHZIS MW -RIRE)ZEBEE
M FHFEFFIR[E T .

XL “TP”  R4iH RS .

ping 3.3.3.4 // BtHl

Backtrace:
[<c023ddb0>]1 (dev_hard_star]% xi 't*0x0l0x24m from [(0024ae40>] (__qdisc_run+0xb0/0x198)
P3 03030303 r7:c3d15¢c2c rbc :

plnglEIjL ﬁﬁ “dev har& ;tart xmlf” Z@’S{ 1512/\13[%{&7%&{ E&ﬁEHLTD

mEkamsE, KB ping T
//2, WHE

ﬁ%%ﬁ%%éﬁmm:

ng 3.3.3.4
PING 3.3.3 4 (3.3.3.4): 56 data bytes
virt_net_send_packet cnt = 1
virt_net_send_packet cnt = 2
virt_net_send_packet cnt = 3
virt_net_send_packet cnt = 4
virt_net_send_packet cnt = §
virt_net_send_packet ent = 6

J:ﬁiilﬁ? 6 MR, HEFHEERERERZ “0” 4
1 “net dev” ZE¥ET A Gt E B




Suimdnet device stat
s
L

J

total packets received */
total packets transmitted */
total bytes received */

total bytes transmitted #*/

bad packets received */
packet transmit prochlems */
no space in |inux buffers */
no space available in |inux
multicast packets received L

un=zigned long rx_packets;
unsigned long tx_packets
unzigned long rx_bytes;
unsigned long tx_bytes;
unsigned long rx_errors;
unsigned long tx_errors;
unzigned long rx_dropped;
unzigned long tx_dropped;
unsigned long multicast;
unsigned long collisions;

e

/* detailed rx_errors: ®/
unsigned long rx_length_errors;

unzigned long rY_owver_errors; /% receiver ring buff cverflow */
unszigned long r®_crc_errors; /¥ recved pkt with crec error #/
unsigned long rx_frame_errors; /# recv’d frame alisgnment error #/
un=igned long rx_fifo_errors; ‘¥ recy’ r fifo overrun i/
unzigned long rx_missed_errors; /¥ receiver missed packet */

A detailed tx_errors ®/
unzigned long tx_aborted_errors;
unsigned long t_carrier_errors;
unsigned long tx_fifo_errors;
unzigned long tw__heartbeat_errors;
unsigned long tx_window_errors;

J#% for cslip etc */

unszigned long rx_compressed;

unsigned long tx_compressed;
¥ ¢ end net_device_sztatz ¢ ;

% iF e Mk

|vnet0 Link encap:Ethernet HHWaddr 08:89:89:89:89:11
inet addr:3.3.3.3 Bcast:3.255.255.255 Mask:255.0.0.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:¢ frame:0
TX packets:Q eprors:0 dropped:0 overruns:0 carrier:0
A BRESONER [ xqueuelen:1000

RX bytes:0 (0.0 B) TX bytes:378 (378.0 B)

EHIREAMRIE, MRIFARIE 2R AIE M % WR AW 52 A — A ik
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— P62 MAC ke UK B AL 1) MAC Sk ZE5H 1
ztruct ethhdr |

unsigned char
unsigned char

__belé

h proto;

h dest[ETH ALEN];

/% packet type 1D field

} _ attribute ((packed));

/- IS5 H /DR A H A

/% XPETIR/ BT H mac Hidk *x/
ethhdr = (struct ethhdr *)skb->data; /£ i {Eskb i data™
memcpy(tmp_dev_addr, ethhdr->h_dest, ETH_ALEN); //4% B FIMACHS U1 211l i) 22
memcpy(ethhdr->h_dest, ethhdr->h_source, ETH_ALEN)://#¥& H FIMACKT i
memcpy(ethhdr->h_source, tmp_dev_addr, ETH_ALEN): /%1 J&. HKIMAC.

/% destination eth addr
h source[ETH_RLEN]; /* source ether addr */

il

*/



AP KLZIF, Fping XS AE L

struct hks)slsha |
#if defined( LITTLE ENDIAN BITFIELD)
__ul ihl:4,

wversion:4;
#elif defined (_ BIG ENDIAN BITFIELD)

__ub version: 4,
ihl:4;
#else
ferror "Please fix <asm/byteorder.h>"
#endif
__ul tos;
_ bele tot len;
__bele id;
__bele frag off;
__uf ttl;_
ufd protocol;

__=umlé check

__be2Z saddr

_ _be3Z daddr

/#The opticns start here. */
} 7 end iphdr ? ;

LI TRET

[ U/ HE T ip ik s/




T G

# ping 3.3.3.4

PING 3.3.3.4 (3.3.3.4): 56 data bytes
virt_ret_send_packet cnt = 1

64 bytes from 3.3.3.4: seq=0 ttl=64 tine=0.809 ns
virt_net_send_packet cnt = 2

64 bytes from 3.3.3.4: seq=1 ttl=64 time=0.45%4 ns
virt_net_send_packet cnt = 3

64 bytes from 3.3.3.4: seq=2 tt1-64 t+i]fEOI6 ms
virt_net_send_packet cnt = 4

B4 bytes from 3.3.3.4: seq=3 ttl=64 time=0.45%0 ns




M RIRENIEF R S

MK, DM9000C IR #h 42 -

1. 8 dm9dev9000c.c M EIM4%BY drivers/net BRE T
2. 1824 drivers/net/Makefile

i
Ob-S(CONFIGDM9000) += dm90000
BN
Ob-$(CONFIGDM9000) += dm9dev000co
3. make ulmage

A BT A% A 3

4. £ NFS Bzh

57
ifconfig ethO 192.168.1.17
ping 192.168.1.1
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