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ABSTRACT

Nowadays, the popularity of Wireless Local Area Network (WLAN) is increasing every
year. Leading to various types of data are traversed through the wireless network. Access Points
have to serving high number of users, which create the contention for available bandwidth in the
network. In many cases, users do not receive the acceptable level of service they need. One of the
irhportant factors to this problem is most of the access point, which available in the market today,
do not provide the flexibility for users to change the configuration to fit the traffic behavior of their
network they manage.

This project use the computer that run Linux_ Operating system that included 2 network
interface cards, Ethernet and Wireless adapters, to build the access point that can support Quality of
Service (QoS) in wireless network. QoS is provided based on the value of the bandwidth of each
application program, which can be configured by user. The project development is based on
creating program module that work at Data Link layer of OSI model and insert the module in the
kernel of operating system. The module will act as the bridge between Ethernet and Wireless
adapter. Furthermore the module also responsible for allocate the bandwidth for each application
program as the rules set. The web interface also includes helping user to configuring access point

parameters more easily and effective.
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daduiszduiumsilddignaening 1 Bl las aneiindauaemsgniiu Tag

B o , < - <
vgiimsiiulugalae 198169 modprobe 150 insmod f1 1 Tag Tuganamsariiy

Yt dy
atiaat
3 s ¢ P v

o ath pei Tasosveimsansoisldane

o ath hal faAaADAU LINUX HAL
B2 @ [ A ] 9

o wian I umsaivayumshauysunioy 5o
=~ Y]

o wlan wep WumsdhsWauuy WEP

o wlan_tkip Wumsdhseauuy TKIP

O wlan_ccmp Aumsitns el AES-CCMP

o wlan xauth  @iuayUMSHINUYEIMSHGIIRIYARansuen
o wlan_acl msafueyumsihaudmsy udawawesi

o wlan scan ap  @UAYUMIAUM A AN

o wlan_scan sta @UUAYUMITAUN IATOIGANY
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° J
3.3 My LATaWRENUUAYN Y e Madwifi

o timsadredumesidavothimaduinnon  Tesluitldldmsadredume dnla

wuuea luiaie Iadadumesidaisesdumshinululvue nawes 181aeld

]
[

A9

Host-ap#wlanconfig athO create wlandev wifi0 wlanmode ap

A Ay o Fa a s &4 ﬂ a s .
aanldanauneuiifeodumesivg atho FaazdludumosWavd access point Y85
@ dy 9 o 4 d‘ o d' 1 A I'd o @
Taarae01nilis 1A aiInMsas1e bridge oM IMsaunodumasilaves 1saadud
& o Y g s = 4 v Y ° a :II =4 g P v a & A
wosinddrny TasludundurdidesiimsaadamnfaneduuSasiiyg Tag
d & A a & . 3 ° Y A s 3 o A '
URANATLANLAD  “bridge-utils™ WIMsas199umesda bridge wazimsiwouse
= L4 o Y o u‘/ 1 Y
dumesa savazdmoumdhdisiulaslddidde U
Host-ap#bretl addbr br0
Host-ap#bret] addif br0 athQ

Host-ap#bret] addif brO ethO

@

<4 Yo w v W A
mﬂuumﬂam%mm bretl show br0 fl]gvlﬂﬂaaWVI NAT)

bridge name bridge id STP enabled interfaces
bro 8000.00065b7d2136 no etho
atho

b o o o i o 4 - s s a
L] ﬁaﬂ’ﬂWﬂuuiﬁmWﬂWﬁﬂWﬁu@ ip address "U@\31’]Q‘ll'JiLﬁaau&ﬂ@ilﬂﬁuagalﬁailu‘ﬂ@u

modila (U “0.0,0.0” uaziMua ip address 111U bridge AINADINTS
Host-ap#ifconfig ath0 0.0.0.0
Host-ap#ifconfig eth0 0.0.0.0
Host-ap#dhclient brO

c?// v o o . v o YN
ﬂ1ﬂuuﬂﬂaaﬂﬁuﬂ1ﬁﬂ1&0nﬁg%NﬁaWﬁﬂ1ﬂﬂﬂ

atho

MiB)

bro

Link encap:Ethernet HWaddr 00:13:F7:03:08:1B

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:904287 errors:0 dropped:0 overruns:0 frame:0

TX packets:697747 errors:0 dropped:3214 overruns:0 carrier:0
collisions:0 txqueuelen:0

RX bytes:181031382 (172.6 MiB) TX bytes:473287324 (451.3

Link encap:Ethernet HWaddr 00:06:5B:7D:21:36
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inet addr:10.49.176.29 Bcast:10.49.176.255
Mask:255.255.255.0

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:699289 errors:0 dropped:0 overruns:0 frame:0

TX packets:69850 errors:0 dropped:0 overruns:0 carrier:0

collisions: 0 txqueuelen:0

RX bytes:105005114 (100.1 MiB) TX bytes:4629492 (4.4 MiB)

eth0 Link encap:Ethernet HWaddr 00:06:5B:7D:21:36
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:752035 errors:0 dropped:0 overruns:31 frame:0
TX packets:498901 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txgqueuelen:1000
RX bytes:553185029 (527.5 MiB) TX bytes:160463122 (153.0

MiB)
Interrupt:18 Base address:0xdc80
lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:3522 errors:0 dropped:0 overruns:0 frame:0
TX packets:3522 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0
RX bytes:1786589 (1.7 MiB) TX bytes:1786589 (1.7 MiB)
wifio Link encap:UNSPEC HWaddr 00-13-F7-03-08-1B-00-00-00-00-00-

00-00-00-00-00

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:1090865 errors:0 dropped:6515 overruns:0
frame:937064

TX packets:741713 errors:9385 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:199

RX bytes:222739512 (212.4 MiB) TX bytes:494960913 (472.0
MiB)

Interrupt:17 Memory:e0956000-e0966000

o & & o o [ Y o g [ 1 .
o WaIINNUAMIMISIMUAMAL]  WRULoRsaNeIRa N UM essid
I
channel, WEP Wudu
Host-ap#iwconfig ath0 essid “IT KMITL”

Host-ap#iwconfig athO channel 11

LY 3 v o @ R v o
NEINNUNATEITUMT iwconfig ath0 HAGWEN 14D

atho IEEE 802.11g ESSID:"IT KMITL"

Mode:Master Frequency:2.462 GHz Access Point:
00:13:F7:03:08:1B

Bit Rate:0 kb/s Tx-Power:9 dBm Sensitivity=0/3

Retry:off RTS thr:off Fragment thr:off

Encryption key:off

Power Management:0ff

Link Quality=53/94 Signal level=-42 dBm Noise level=-95 dBm

Rx invalid nwid:12792 Rx invalid crypt:0 Rx invalid frag:o0
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Tx excessive retries:0 Invalid misc:0 Missed beacon:0
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ldrosdyanale Tasmldsosdyaiain 1 acinnudn 2412 ndurssdgaumwuIunas
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User nterface(Web-based)
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Qs

42.1.1. launsndda

1)

1). skbuff.h

=) [

< { 4 4 o 2 '
Fulauiindamsluses somiativies(socket buffer) dali Tassad e 14 luneaa

J w { ) Y o & g ~
wnudeyauaziiflindunlddmsvsamsdoyaluiives  duilugduvungnldlums

1Y 4 3 1 a < Ty 7 <

Uszwanaluszauvounssuua Taenwa lunennamduddoyatn 1) lusemna uas
= o Yy ¥ = o % Y s ™
gomnnsyiimsaisdeyanidulaseadouuy sk buff  hinlweesiua  Taodl
= o 1 a @ 3 & 9 o [ 3/ r's
WINnesa1e Mnuenndnduey ¥ sk_buff wzgnldaunseiigndideyalnginal

' g @ ' g -
wsoats TaslumslFaussiicosanumsninde Sunsedumann laslasiadianly

@ w s o @ W £ g g o 1
Tumsiansilefidingdinileifo | sk butf Tas vemnatvidesansouald

I~ 1 A
sonluaeIdIu Ao

g 1 i g d 1 1 [ g
o packet data : tfludiuinudoyangnlddelumSodns Tavdoyaludiuiioz

Munede Joyaluvownazszau i

o

{ = :/l 1 { o
AuRarouTasly sk buff Hufad il

sk buff->data 34819 sk_buff->tail

'
= '

[ 1 { W a
o management data : \uduilFlumsdamsdeyanazgndeeantifse Tasun

L

wa 1 9

4 o 3 b, 2 =~
o yanauiifnie vosdayama@1wan pointer, timer ctc) Heviilu

I3
o

suvvesfladdui 1 lumsuandeudoyavossenineTilslanoa Insead

St Y

S 1 Ao o o
goammivinesiveyamelunnadundiAya 31

U a

=h.

42
a P o w =t
WIlAe T AAIAYVD I sk_buff fd
o 8w < Y a
o uext Uz prev- 1Hietamss duvoanativines luA(struct skb_queue_head)
as @ . k7
Tasaunsaldfladduaosdife skb_quete head(), skb-dequeuc tail() Iasdoya

SSRETT= Song i . 7w
Tuduiiez linsgauldsunlaswinTlsunsuwes Tasasy@as Mmuiladdu)
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sk_buff head sk_buff

_1_’ next > sk_buff S

prev e

list
stamp
dev >
h
nh

mac
I atag < 3 o
dst Packet data storage

net_device

Y

len N

head
data
tail
ead -

~ | daarefp: 1 §

G

311 4.2 uaaalnssaiavesdoyawiia sk_buff

R Y s‘4-.; T { g @ o [
list (ud¥dumsiaomnaiviesinusd(sk buff_head)
3 o o { ¥ =1 1 —
sk 3 ldarpanan a1 WAN VUL 819UA null 14
A v y & ™ P g -2
stamp 3¥YIAINE513 1A 301U TBIANUHANAINDITTUY
=t P a o P o a =] o dy %
dev iilunenani nd1edefugdnssinainse lFuuiuunanat 18
=<{ P g 'd 1 ar Q’I‘ ¥ @
h, ‘nh, mac_(Hunesimesiseamosvosoyalundazszavsy las b aldda
o P Ay 2 g s 2 v o g2 o
AumHaS uduv uFaRDs Iuszaunswaesn, nh o ¥ lUdsdwndasuauly
as ad «;’ @ o ) Q‘ Y L = o
FUUNASA 1Lay mac ¥ MlHd s uduluszauaiaian

s

Y a oy . o9 ' d o A A
dst 319944359910 routing cache Tnaitludoynueniwwanaidans hilfinTos
a =y { o o e 1 yd
A13 081984 MAC header ¥038umosanudoyaaiiill deyaludiuiiily
Tasaa$19wtia dst entry
< ' P ' o i T A (Y o T
cloned Hudwnszyumanatinognlaaunnounse li duasazgaivuanm
uInnIgUE
o 1 a 4 & Ao g
pkt_type WudwAiszilszanvewnainadaiinsse 11l
® PACKET HOST
® PACKET BROADCAST
® pACKET MULTICAST

® PACKET OTHERHOST
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® PACKET_OUTGOING

" PACKET_LOOPBACK

® PACKET_FASTROUTE
ﬂ ¥ ° g A =2 v £ @ v <
o len Wudeyauuudiruauitwentwimavesdeya Fwziunnvinadoyan
wosiuamuauvieam Idmniy  mswasiuddeyaludiu  preamble,

padding 118% checksum 9% 11gnsau13dy

v v
° =]

R 1 . v A £
O data, head, tail, end luaiuvos data 1 tail %z%mamumuﬁwm%nua "M%ﬂ
1 d’ = g/ 1 a 9/ 3 a 1 3 ] [ =4
G]EJLJJ'OM"UE]Eﬁ@gﬂiﬁ(klﬂ%i%ﬂ’luqﬂﬂﬁilﬂTL(‘L!) g3U head 0¥ end VTUIVDNH
o @ A I g v g yw
mxmuwWtmmmmmmisﬂumimmagaﬂmmwmﬂm%
Jie 4 a o ar Y 9/ @ = a g w o
uan%muiummuuamﬁ<1ﬂﬁvuimsﬂmmc’lumsmmsmﬂmu goaunatWivos

v
o

[ o T
arelasamisonna idesnilunguaal

v <1 W o
myadrauaztlasssamnativies _
g o A 3 I 4 a4
o alloc skb(size, gfp_mask) WuiladFunlylumsinassnuilumsnulasaadi
=4 @ ~ ¢ o { o [~4 ]
soanmidives laslunsdiidesiimsssyuaiidimsiivdae d1u gfp_mask

=] Hq ¥ o o 491 ~ 1 o
Wuwlanflddwmsulumsesnunluriisanui

sk_buff e ) sk_buff sk_buff

next GRS next ’ next

prev prev prev

head - head head

data data data

tail tail tail

end cnd = end -
Packet data storage Packet data storage Packet datastorage

A

datarefp: 1 E

datarefp: 1 §

H o o o ar
U7 4.3 yaasmsnhidunlassaddoyaanilandu skb_copy()

cah
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o 2L o § =

o skb_copy(skb, gfp mask) 1Flumsadriadun skb sudulasiadnsaiuyila
g o o o °y o> 1 o

gomnatiWes Taadumsigmsludivveddnssaduazdoya Tagduusn

o o o 4 o 1 1Al 3
swiimsBenileandu alloc skb() Hoszyfniavedlassaalndnaz14idly

b1

o 'é 1 T 1 I3 1
TassasadunImideifidoyasgmelulasiadrn  wazAsdmuamluilad

] 3
f=1

a1 W l)mends Taegduuudieiidung1das 317 43 Tagmieanudn

L0

g P d o a0 1o o o
g Inaavesroanatives Imiiudoaiiszyldats  kmalloc)) Hazduun

Q

v 2/
o o

Y F2 z R = v 9 P = 9
Hoyadufds  memepy() vniuweBesdzd ldidoyalvniduumaiild
o o g o o o 1R =Y
21ARF9 skb_copy() Ao 18 Iasaadwzeanaiviesdalnudsligaanialums
Mauudaszady
=~f =Y ¥ T 1 ::
o skb_clone(skb) umsadie seanminiesyuinlmitamwiz Iasadanniu
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o Yy a A d? b v [ y Ay y dy
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Wudavaireu 1fodudsamdu sduuuveens Taau el 4.4

skb clone

sk_buff sk_buff sk_buff
next next next
prev prey : prev’
head = head head
data data data
tail tail tail
end end m end
Packet data storage Packet data storage

e

datarefp: 1 ¢

51 4.4 trasmsiiuvesiladdu skb_clone()

datarefp: 2 E
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o o A o o a i
kfree_skb() iulasFuildlumsfensnansIdnuszuy Tnanswonnsluiiiife
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O

O

o Y a t

skb_get(sk_buff) $1uU user NH1M59 1983 1AseaS19iing

U

[ a T a o o -4
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A o v v os;
(WU IUUB packet data (N1YTU)

2). netdevice.h
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nef_device
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Text | wret_device
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state Hardware
next ]
- MAC layer Ioc"al'ZV .
pItv private driver structure
Nenmwork layer
Hardware ¢ ve
- open
MAC layer stop 1, adapter2 open{)
hard_start_xmit adapterZ stop ()
Network layer adapter2 start xmit ()
open
stop __L> adapter open ()

hard_start_xmit adapter_stop ()
adapter start xmit ()

.| focall
private driver siricniere
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int portNum(__ ul6 *port){
int port_num;
port_num = (int)(*((__u8 *)port+1));

port_num = (((int)(*((__u8 *)port)))*256)+portnum;
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if(port_tran==apQ.port[0]){
spin_lock_irq(&apQ.acc_que);
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int 1;
int round = 0;
int check = 0;

for(i=0;1<4;1++){

round =0,

while(!(skb_queue empty(&apQ.headq[i]))&&(round<apQ.percent[i])){

f

spin_lock_irg(&apQ.acc_que);

send skb = skb_dequeue(&(apQ.headq[seq_port]));
spin_unlock irq{(&apQ.acc_que);

tmp->dev = eth_if;

spin_lock irq(&eth if->xmit lock);
eth_if->hard_start_xmit(tmp, eth_if);

spin_unlock irq(&eth_if->xmit_lock);

kfree skb(tmp);

round++;

if(i==3){

check = apQ.headq[0].qlen + apQ.headq[1].qglen;
check = check + apQ.headq[2].qlen + apQ.headq[3].qlen;
if(check>0){

1=-1;
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go_send = 0;
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/***********************kthread h*************************/

#ifndef KTHREAD H
#define KTHREAD H
#include <linux/config.h>
#include <linux/version.h>
#include <linux/kernel.h>
#include <linux/sched.h>
#include <linux/tqueue.h>

#include <linux/wait.h>
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#include <asm/unistd.h>

#include <asm/semaphore.h>

/*a structure to store all information we need for our thread*/
typedef struct kthread struct
{
/*private data*/
/*Linux task structure of thread*/
struct task_struct *thread;
/* Task queue need to launch thread*/
struct tq_struct tq;
/* function to be started as thread*/
void (*function) (struct kthread_struct *kthread);
/* semaphoere needed on start and creation of thread. */

struct semaphore startstop_sem;

/* public data */

/* queue thread is waiting on. Gets initialized by init_kthread, can be used by thread itself. */

wait_queue head t queue;

/* flag to tell thread whether to die or not. When the thread receives a signal, it must check the
value of terminate and call exit_kthread and terminate if set. */

nt terminate;

/* additional data to pass to kernel thread */

void *arg;

} kthread t;

/* prototypes */
/* start new kthread (called by creator) */

void start_kthread(void (*func)(kthread_t *), kthread_t *kthread);
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/* stop a running thread (called by "killer") */
void stop_kthread(kthread_t *kthread);
/* setup thread environment (called by new thread) */

void init_kthread(kthread t *kthread, char *name);

/* cleanup thread environment {called by thread upon receiving termination signal) */
void exit_kthread(kthread t *kthread);

#endif

JHR R Rk kR ko ook ok R ok KR R reg ] @R RS R R R K
#include <linux/config.h>
#include <linux/version.h>

#if defined(MODVERSIONS)
#include <linux/modversions.h>
#endif

#include <linux/kernel.h>
#include <linux/sched.h>
#include <linux/tqueue.h>
#include <linux/wait.h>
#include <linux/signal.h>
#include <asm/semaphore.h>
#include <asm/smplock.h>

#include "kthread.h"

/* private functions */

static void kthread launcher(void *data)

{
kthread t *kthread = data;

kernel_thread((int (*)(void *))kthread->function, (void *)kthread, 0);
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}
/* public functions */
/* create a new kemel thread. Called by the creator. */
void start_kthread(void (*func)(kthread t *), kthread_t *kthread)
{
/* initialize the semaphore:
we start with the semaphore locked. The new kernel
thread will setup its stuff and unlock it. This
control flow (the one that creates the thread) blocks
in the down operation below until the thread has reached
the up() operation.
*/
init MUTEX LOCKED{&kthread->startstop sem);
/* store the function to be executed in the data passed to
the launcher */
kthread->function=func;
/* create the new thread my running a task through keventd */
/* initialize the task queue structure */
kthread->tq.sync = 0;
INIT LIST HEAD(&kthread->tq.list);
kthread->tq.routine = kthread launcher;
kthread->tq.data = kthread;
/* and schedule it for execution */
schedule task(&kthread->tq);
/* wait till it has reached the setup_thread routine */

down(&kthread->startstop_sem);

/* stop a kernel thread. Called by the removing instance */
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void stop_kthread(kthread t *kthread)

{

if (kthread->thread == NULL)
{
printk("stop_kthread: killing non existing thread\n");
return;
}
/* this function needs to be protected with the big
kernel lock (lock kernel()). The lock must be
grabbed before changing the terminate
flag and released after the down() call. */

lock_kernel();

/* initialize the semaphore. We lock it here, the
leave thread call of the thread to be terminated
will unlock it. As soon as we see the semaphore
unlocked, we know that the thread has exited.
*/

init MUTEX LOCKED(&kthread->startstop_sem);

/* We need to do a memory barrier here to be sure that
the flags are visible on all CPUs.
*/

mb();

/* set flag to request thread termination */

kthread->terminate = 1;

/* We need to do a memory barrier here to be sure that
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the flags are visible on all CPUs.
*/
mb();

kill_proc(kthread->thread->pid, SIGKILL, 1);

/* block till thread terminated */
down(&kthread->startstop_sem);
/* release the big kernel lock */
unlock kernel();
/* now we are sure the thread is in zombie state. We
notify keventd to clean the process up.
*/
kill _proc(2, SIGCHLD, 1);
}
/* initialize new created thread. Called by the new thread. */
void init_kthread(kthread t *kthread, char *name)
{
/* lock the kernel. A new kernel thread starts without
the big kernel lock, regardless of the lock state
of the creator (the lock level is *not* inheritated)
*/

lock kernel();

/* fill in thread structure */

kthread->thread = current;

/* set signal mask to what we want to respond */

siginitsetinv(&current->blocked, sigmask(SIGKILL)|sigmask(SIGINT)|sigmask(SIGTERM));
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/* mitialise wait queue */

init_waitqueue head(&kthread->queue);

/* initialise termination flag */

kthread->terminate = 0;

/* set name of this process (max 15 chars + 0 !) */

sprintf(current->comm, name),

/* let others run */

unlock kemel();

/* tell the creator that we are ready and let him continue */
up(&kthread->startstop_sem);
H
/* cleanup of thread. Called by the exiting thread. */
void exit_kthread(kthread t *kthread)
{
/* we are terminating */
/* lock the kemel, the exit will unlock it */
lock kernel();
kthread->thread = NULL;
mb();
/* notify the stop_kthread() routine that we are terminating. */
up(&kthread->startstop_sem);
/* the kernel_thread that called clone() does a do_exit here. */
/* there is no race here between execution of the "killer" and real termination
of the thread (race window between up and do_exit), since both the

thread and the "killer" function are running with the kemnel lock held.
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The kernel lock will be freed after the thread exited, so the code

is really not executed anymore as soon as the unload functions gets
the kemnel lock back.

The init process may not have made the cleanup of the process here,

but the cleanup can be done safely with the module unloaded.

*/
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No. Time
8 1.453307

91.453437

10 1.453551°

11 1.453672
12 1.453794
13 1.453916
14 1.454039
15 1.454161
16 1.454282

17 1.506264

Source
192.168.1.10
192.168.1.10

192.168.1.10
192.168.1.10
192.168.1.10
192.168.1.10
192.168.1.10
192.168.1.10
192.168.1.10

192.168.1.10

Destination

192.168.1.2
192.168.1.2
192.168.1.2
192.168.1.2
192.168.1.2
192.168.1.2
192.168.1.2
192.168.1.2
192.168.1.2

192.168.1.2

Protocol
UDP
UDP

UDP
uDp
UDP
DNS
Upp
DNS
uUDP

uDP

Info
Source port: 1727 Destination port: 23
Source port: 1728 Destination port: nameserver
Séurce port: 1728 Destination port: nameserver
Source port: 1728 Destination port: nameserver

Source port: 1730 Destination port: 71
Source port: 1730 Destination port: 71

Source port: 1730 Destination port: 71

Source port: 1726 Destination port: 80
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18 1.506367
19 1.506487
20 1.506611
21 1.506732
22 1.506853
23 1.506976
24 1.507098
25 1.507220
26 1.507343
27 1.507464
28 1.553055
29 1.553148
30 1.553267
31 1.553391
321.553513
33 1.553634
34 1.553756
35 1.553879
36 1.554609
37 1.554123
38 1.554243
39 1.602473
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ﬂN1€Jm‘llW®§ﬂ(UDP) ﬂH‘fiﬂﬁjﬂ (%) NINE (Throughput) (Mbps)
80 9 0.211
23 18 0.422
42 27 0.634
53uay 71 45 1.056
552 Namimaaqﬁ 1.2
ﬁ’JfJE}NLLﬁﬂlﬁﬁ‘ﬁFh‘uﬂ"li%ﬂﬂﬁmﬂLLgﬂLG]SﬂW@EWﬂUﬂﬁ‘VlﬂaENﬁ 1.2
No. Time Source Destination Protoco! Info
16 18.649758 192.168.1.10 192.168.1.2 UDP  Source port: 1679 Destination port: 80
17 18.649853 192.168.1.10 192.168.1.2 DNS
18 18.697193 192.168.1.10 192.168.1.2 UDP  Source port: 1679 Destination port: 80
19 18.697312 192.168.1.10 192.168.1.2 UDP  Source port: 1679 Destination port: §0
20 18.697433 192.168.1.10 192.168.1.2 UDP  Source port: 1679 Destination port: 80
21 18.697554 192.168.1.10 192.168.1.2 UDP  Source port: 1679 Destination port: 80
22 18.697677 192.168.1.10 192.168.1.2 UDP  Source port: 1680 Destination port: 23
23 18.697798 192.168.1.10 192.168.1.2 UDP  Source port: 1680 Destination port: 23
24 18.697921 192.168.1.10 192.168.1.2 UDP  Source port: 1681 Destination port:
nameserver
2518.698043 192.168.1.10 192.168.1.2 DNS
26 18.753414 192.168.1.10 192.168.1.2 UDP  Source port: 1679 Destination port: 80
27 18.753528 192.168.1.10 192.168.1.2 UDP  Source port: 1679 Destination port: 80
28 18.753651 192.168.1.10 192.168.1.2 UDP  Source port: 1679 Destination port: 80
29 18.753774 192.168.1.10 192.168.1.2 UDP Source port: 1679 Destination port: 80
30 18.753895 192.168.1.10 192.168.1.2 UDP  Source port: 1679 Destination port: 80
3118.754016 192.168.1.10 192.168.1.2 UDP  Source port: 1680 Destination port: 23
3218754138 192.168.1.10 192.168.1.2 UDP  Source port: 1680 Destination port: 23
33 18.754261 192.168.1.10 192.168.1.2 UDP  Source port: 1681 Destination port:
nameserver
34 18.754387 192.168.1.10 192.168.1.2 DNS
3518.799191 192.168.1.10 192.168.1.2 UDP  Source port: 1679 Destination port: 80
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36 18.799290
37 18.799412
38 18.799533
39 18.799655
40 18.799776
41 18.799899
nameserver
42 18.800023
43 18.847041
44 18.847143
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v
ﬂu]ﬂ!ﬁﬂl‘ﬂi’]’;ﬂ(UDP) miiniin (%) NIND (Throughput) (Mbps)
80 55 1.033
23 22 0.311
42 11 0.156
53 uas 71 11 0.156
553 Nﬂﬂ'\i‘ﬂﬂaﬂi‘ﬁ 1.3
ﬁ’é@‘r’j'l\il.lﬁﬂ!ﬁﬁ"ﬁf'huﬂﬁﬂwﬂﬂﬁi]WﬂLLSﬂLWﬁWGUﬁiuﬂWSWﬂa’E}Qﬁ 1.3
No. Time Source Destination Protocol Info
10 7.779057 192.168.1.10 192.168.1.2 UDP Source port: 1695 Destination port: 80
117.779179 192.168.1.10 192.168.1.2 UDP  Source port: 1695 Destination port: 80
12 7.779302  192.168.1.10 192.168.1.2 UDP  Source port: 1696 Destination port: 23
137.779422 192.168.1.10 192.168.1.2 UDP  Source port: 1696 Destination port: 23
14 7.779546  192.168.1.10 192.168.1.2 UDP  Source port: 1697 Destination port: nameserver
15 7.779668  192.168.1.10 192.168.1.2 UDP  Source port: 1699 Destination port: 71
16 7.779789  192.168.1.10 192.168.1.2 DNS
177.829582 192.168.1.10 192.168.1.2 UDP  Source port: 1695 Destination port: 80
18 7.829679 192.168.1.10 192.168.1.2 UDP Source port: 1695 Destination port: 80
19 7.829798  192.168.1.10 192.168.1.2 UDP  Source port: 1695 Destination port: 80
20 7.829923  192.168.1.10 192.168.1.2 UDP  Source port: 1695 Destination port: 80
217.830044 192.168.1.10 192.168.1.2 UDP  Source port: 1696 Destination port: 23
22 7.830165 192.168.1.10 192.168.1.2 UDP  Source port: 1696 Destination port: 23
23 7.830288 192.168.1.10 192.168.1.2 UDP  Source port: 1696 Destination port: 23
247.830410 192.168.1.10 192.168.12 UDP  Source port: 1696 Destination port: 23
257.830531 192.168.1.10 192.168.1.2 UDP  Source port: 1696 Destination port: 23
26 7.830654 192.168.1.10 192.168.1.2 UDP  Source port: 1697 Destination port: nameserver
277.830776 192.168.1.10 192.168.1.2 UDP  Source port: 1697 Destination port: nameserver
28 7.830912  192.168.1.10 192.168.1.2 UDP  Source port: 1697 Destination port: nameserver
297.831023  192.168.1.10 192.168.1.2 UDP  Source port: 1697 Destination port: nameserver
307.831145 192.168.1.10 192.168.1.2 UDP  Source port: 1697 Destination port: nameserver
317.831266 192.168.1.10 192.168.1.2 UDP  Source port: 1699 Destination port: 71




73

327831387

33 7.884693

34 7.884793

35 7.884917

192.168.1.10

192.168.1.10

192.168.1.10

192.168.1.10

192.168.1.2 DNS

192.168.1.2 UDP  Source port: 1695 Destination port: 80
192.168.1.2 UDP  Source port: 1695 Destination port: 80
192.168.1.2 UDP  Source port: 1695 Destination port: 80

u

Sisp:

10 Mb/s

12EE03

Refresh time for the graphic display (1 to 60 s2conds) {7
Physlcat Link Throughput

One unitis 1'mn (Total tima represented on the graphic: 11°maj - : ;

€ 100 Mis ~ 1ot @ OferValua (510 1,000,000 kais) {1200

Gispty

€ Sender~ Raceiver

€, endar
# Recsiver

o Y B

fR — Moz § o WA

T Sumafall Connections

. - Recayer Stalisliss asag of spp

tion data)

Stait Sander. E + Acties Connections § 5 (TCP Cannections; @- UDP Conneciions: 5
i i Stop Receiver } Total Sending Throughputi NiA Tolat Receiing Througnput § NA

510 5.7 asluaaangus lundazwesai 1aa1nTusunsy LanTraffic v2 Tunisnaaedii 1.3




A S -

T T
20s 30s

<

I I
S0s 60s 70s

Graphs — e’

80s 90s

; [Graphﬂl] Color [Eilter

% Style:

I I T 0
100s 110s

X fixs
;
Tickintervalil 1 sec

Pixels per: tick:

[iraph 2] color [Fiter: ) fude, L styisi Uine
[éraph 3] Zolar (Eilter: ] %udﬁ:}por;f 3 ; Style: | Line
] Ig(;raph ﬂ’(:clor [Eiltar: ] iudppo ti== 534 | Udp;part —?{ Style: | tine
i [Graph 5] ol 1 [Eilter:] i Style:.: Line

¥ B e
Unit: Fackets)‘ Tick |

Scale: ( Auto

glqse

u

517 5.8 asluanmgwsluunazwesan Iden T sunsw Bthereal Tumisnaaoaii 1.3

y 1 1 J P
ﬂTﬂs‘i‘ﬁ 5.4 9\WSNLLEW]Qﬂ’]ﬂg‘l’!‘ﬁﬂ]@ﬁltﬁﬁ%Wﬂiﬂqufﬂi'ﬂﬂﬂ@\ﬁﬂ 1.3

I AUNBIA(UDP) - AHNIHD (%) NINT (Throughput) (Mbps)
80 25 1.032
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5.3.4 HANIINAADIN 2

M3190 5.5 AT NUAAIRINNTVORT A lannudazmanaaeslumsnanedi 2

) Receive throughput divide by por{Mb/s)
TEST NO.
UDP 554 TCP 20 TCP 80 UDP 90 UDP 100
send recv send recv send recv send recy send recv
3.138 4.199 1.141 4.063 3.089
1 4 4 1 4 3
3.541 2.674 1.139 4.095 3.082
3.025 3.166 0.855 3.079 2.319
2 3 3 0.75 3 2.25
3.074 2.672 0.856 3.073 2.316
2.058 2.114 0.570 2.066 1.547
3 2 2 0.5 2 15
2.060 2.093 0.570 2.064 1.544
1.032 1.061 0.285 1.032 0.755
4 1 1 0.25 1 0.75
1 1.033 1.059 0.285 1.033 0.775
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MANHIN N

msaandldsunsndnsany)

I a 4 o/ i ey 1
Wa mastraiuuud ) lldlasamoSvesdason (Tasuin aveglu “cdrom)

debian:/# cd /cdrom

4 . ) [ (4
NAuIMIUMA “install iommsduundoyasieg W 3 hlasnnesngndelagluini

d { { T 4 i s
windludeyaiiner Tugasz 11310 “rootitoomyl_17 udmindlu Ididerdoatumliwonzlu

hl”.lmlu “/var/lwww/realtest”

debian:/# ./install

vintiwan T Tu'leus an o3 “root/toomvi 17

debian:/# cd /root/toomvl 1

o’/’ o o L d' o o 1 4'3} Yq Yo a 4 :,’ 3 =t
mﬂuummmWa “netconfig” L‘WE]‘VI1ﬂ15ﬂ"lﬁuﬂﬂﬂ’m@Qi“ﬁiﬁﬂﬂﬂul‘ﬂail‘l"lﬁﬂﬂ‘hiLﬁﬁlm%i’]

]
(BOTIUN

debian:/root/toomv]1_1# ./netconfig

& o I’ a A o y & s 2 o < & v
mﬂuummiﬂanvlwauazmﬂn@aﬂmmiasnﬂluaﬂumamua FIAIB TNV UADUULAD 151092

¥ A e ° [~ b
1dmseaninmsminuduneacsawosyi 14

debian:/root/toomv1 _1# ./setupModule
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General ' pdvanced|

Connect using:

E H3 SMC2802w 2.4GHz 54 Mbps Wireles

| Configue...

This connection uses the following items:
42} 00S Packet Scheduler

Transmission Control Protocol/Internet Protocol. The default
wide area network protocal that provides communication
across diverse interconnected netwaorks.

Install... :

Desciiption - -

Shaow icon in notification area when connected
Naotify me when this connection has limited or no connectivity

[ DkK‘ H Cancel ]
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General | Altemate Configuration |

‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator for
the appropriate |P settings.

(&i0Btain an IP addiess automatically

se the following IP address: e S e -

(=) Obtain DNS server address automatically

~CyUse the following DNS server addresses:
i
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apQ.h
#define DEVO "eth0"
#define DEV1 "athQ"
#define NUMQ 4
#define MAXLEN 30
struct APQueue{

int portINUMQ];

int percent[NUMQ];

int maxlenght;

struct sk_buff head headq[NUMQ];

spinlock t acc_que;
b
wQ.h
#define PORTO 2

#define PORT1 7

#define PORT2 2

#define PORT3 2

#define PORTNUMO 32
#define PORTNUMI 88
#define PORTNUM?2 100

apQ.c

#define  NO_VERSION
#include <linux/kernel.h>

#include <linux/module.h>
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#include <linux/netdevice.h>
#include <linux/skbuff h>
#include <net/datalink.h>
#include <linux/ip.h>
#include <linux/tcp.h>
#include <linux/udp.h>
#include <asm/param.h>
#include <asm/errno.h>
#include <linux/if ether.h>
t#include <linux/spinlock.h>
#include "apQ.h"

#include "wQ.h"

#include "kthread.h"

kthread t thread;

struct APQueue apQ;

int go send, s_thread, sum_percent;

struct net_device *eth_if,*ath_if;

struct _scheduler_data *scheduler data;

static void do_thread(kthread t *kthread);

struct packet_type eth_packet,ath_packet; //packet type for use in dev_add_pack()
int seq[4]; //sequence of thrasmit port, what port is should go first

int aaaa = 0; // use for count round of thread

/* find number of port of each segments(use both UDP and TCP) */
int portNum{__ul6 *port){

int port_num;

/* this is first part of destination port.

* size if 1 byte (first bit is 1 and 8th bit is 128)
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* %/

port_num = (int)(*((__u8 *)port+1));

/* this 1s seccond part of destination port.
* size is 1 byte (first bit is 255 and 8th bit is 32768)

* %/

port_num = (((int)(*((__u8 *)port)))*256)+port_num;

* sum of each part, result is destination port 16 bits(ul6)*/

return port num;

/*this function for schedule what queue that sk_buff should be queue

* this is just get in queue not about send data

*

* %)

static void classifier(struct sk_buff *sktmp){

*/

int port_ip =0;

int port_tran = 0;

/* locate network layer header by sum of ethernet header and address at data of socket buffer

sktmp->nh.iph = (struct iphdr *)((sktmp->data)+sizeof(struct ethhdr));

port_ip = (int *) sktmp->nh.iph->protocol;

/* if protocol in network header is 6, is TCP, 17 is UDP */

printk("protocol is %d\n",port_ip);

if(port_ip == 6 ){
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iphdr));

iphdr));

i

/* this is tcp datagram
* set by address at data of socket buffer plus with ethernet header and ip header
* will get start address of tcp header®/

sktmp->h.th = (struct tcphdr *)((sktmp->data)+sizeof(struct ethhdr)+sizeof(struct

port_tran = (int *)((__u8 *)sktmp->h.th->dest);
port_tran = portNum({__ul6 *)&(sktmp->h.th->dest));

printk("this is tcp, port = %d \n",port_tran);

telse if(port_ip==17){

/!

/

telse{

/* this 1s udp datagram
* set by address at data of socket buffer plus with ethernet header and ip header
* will get start address of udp header®/

sktmp->h.uh = (struct udphdr *)((sktmp->data)+sizeof(struct ethhdr)+sizeof(struct

port_tran = (int *)((sktmp->h.uh->dest)+1);
port_tran = portNum((__ ul6 *)&(sktmp->h.uh->dest));
port_tran = (*(int *)(sktmp->h.uh + 2));

printk("this is udp, port = %d\n",port_tran);

/% 1f in this loop that mean this
* data 1s neither udp and tep */

printk("neither tep and udp\n");

/*bring sk_buff in to queue classify by port if not match

* will go in default queue in headg[3]

* %/

spin_lock(&apQ.acc_que);
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if(port_tran == apQ.port[0]){
skb_queue_tail(&(apQ.headq{0]),sktmp);
telse if(port tran == apQ.port[1]){
skb_queue tail(&{apQ.headqg[1]),sktmp);
telse if{port_tran == apQ.port[2]){
skb_queue_tail(&(apQ.headq[2]),sktmp);
telse{
/* not match any three port above */
skb_queue tail{&(apQ.headql3}),sktmp);
}
spin_unlock(&apQ.acc_que);

static void transmit_to_eth(){
int seq_port = 0,1;
struct sk_buff *tmp;

if(go _send == 1){

/* show lenght of each queue */

printk("q0 lenght: %d w: %d\n",apQ.headq[0].glen,apQ.percent{0]);
printk("q1 lenght: %d w: %d\n",apQ.headq[1].glen,apQ.percent[1]);
printk("g2 lenght: %d w: %d\n",apQ.headq[2].glen,apQ.percent[2});
printk("q3 lenght: %d w: %d\n",apQ.headq[3].qlen,apQ.percent[3]);
int check = 0;

int j=0;

int send = 0;

/* can define loop per transmit round by define limit of j */
for(j=0:j<1;j+H){

go_send = 0;
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int 1 =0;
int round = 0;
it check =0 ;

intw=0;

/* have 4 queue so i <4 */
for(i=0;i<4;i++){
round = 0;
w = apQ.percent[(seq[i])];
printk("w: %d\n",w);

/* this condition check for queue is over max lenght or not? */
if(apQ.maxlenght<apQ.headq[(seqlil)].qlen) {
w = wtw;

printk("over max lenght\n");

/* proccess to transmit to condition for leave this loop
1). this queue is empty.
2). number of round is reach.
*/
while(!(skb_queue empty(&apQ.headq[(seqlil)]))&&(round<w)){
spin_lock irq(&apQ.acc que);
tmp = skb_dequeue(&(apQ.headqg{(seq[il)]));
spin_lock irq(&apQ.acc_que);
spin_lock irq(&eth_if->xmit_lock);
tmp->dev = eth_if;
send = eth_if->hard start xmit(tmp,eth_if);

iftsend!=NET_XMIT_SUCCESS){
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printk(KERN_INFO "sending not success

at%s:%d\n", FILE_, LINE );

H
spin_lock irq(&eth if->xmit_lock);
round++;
check++;
}
}
if{check==0)
break;
check = 0;
t
go_send = 0;
}
return 0;

int eth_recv(struct sk_buff *sk,struct net device *net,struct packet type *pack){
sk->data = skb_push(sk; net->hard header len);

// memepy(sk->mac.ethernet->h_source,sk->mac.ethemet->h_source,ETH_ALEN);

spin_lock _irq(&ath_if->xmit lock);
sk->dev=ath_if;
intret = ath_if->hard_start_xmit(sk, ath_if);

spin_unlock_irq(&ath_if->xmit_lock);

if(ret!=NET_XMIT_SUCCESS){

printk("Something error to send to ath");
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1

int ath_recv(struct sk_buff *sk,struct net_device *net, struct packet_type *pack){

/!

i

}
kfree skb(sk);

return 0;

struct sk_buff *tmp ;

tmp = skb_copy(sk,GFP_ATOMIC);

sk->data = skb_push(sk,net->hard_header len);

classifier(sk);

kfree skb(sk);

return 0;

/* find sequence to send packet */

void find_seq(){

inta,b,c.d;

a = apQ.percent[0];

b = apQ.percent[1];

¢ = apQ.percent[2];

d = apQ.percent[3];

int round;

int number = 0;

int val[5] = {0,2,5,7,10};

for(round=4;round>=0;round--){
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if(a==val[round]){
seq[number]=0;
number++;

H

if(b==val{round]){
seq[numberl=1;
number++;

}

if(c==val[round]){
seq[number]=2;
number++;

}

if(d==val[round]){
seq[number]=3;

number++;

static void do_thread(kthread t *kthread){

init_kthread(kthread,"do_thread"),

for(;;){

interruptible sleep_on timeout(&kthread->queue,1);
mb();
aaaatt;
if(kthread->terminate){
printk("Terminate %d",aaaa);

break;
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printk("thread woke up %d \n",aaaa);

/* check for each queue that have some data in own queue or not,
* if it have go_send will be 1, if not it won't be assign */
if((!skb_queue _empty(&apQ.headq[0]))}|(!skb_queue empty(&apQ.headg[1D)){
go_send = 1;
telse
if{(!skb_queue empty(&apQ.headg[2]))]|(Iskb_queue empty(&apQ.headq[3])){

go send = 1;

/* if some data in queue(any queue) it will be go to transmit_to_eth()
* for transmit data in queue to ethernet interface */
if(go_send==1){
spin_lock(&apQ.acc_que);
transmit_to_eth();

spin_unlock(&ap.ace que);

}
exit_kthread(kthread);

/*insert module

* this module is called when use 'insmod' command.
* mainly, it's use for initiate important value for

* this module.*/

static int __init apQ_init_module(void){

int ret=0;
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printk(KERN INFO _ FUNCTION__ ": load bridge module
(%s:%i)n", FILE , LINE ),

/* initiate network device by interface name 'athQ' and 'eth0'*/
eth_if = dev_get by name(DEVO);

ath if =dev_get by name(DEV1);

/* check that network interface have already to in system
* if it don't have some interface or both.
* Insert module will not complete by return -1 */
if(eth_if){ A
telse
printk(KERN_INFO “: check your ethernet device");

/* return value is -19, means no such device */

ret = -ENODEV;
}
if(ath_if){
telse
printk(KERN_INFO ": check your wireless device");
/* return value is -19, means no such device */
ret = -ENODEV;
}

/* nitiate spinlock variable to kernel.
* or may be use spinlock t=SPIN LOCK UNLOCKED

*it's same. */
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spin_lock _init(apQ.acc_que);

/* initiate packet type for use in dev_add_pack() */

eth_packet.type = constant_htons(ETH_P_ALL); // type of ehternet frame

/* pointer to function that will be call when have any data recieve */
eth_packet.func = eth_recv;

eth packet.dev = dev get by name(DEVO0);

/* use dev add pack for thrown any data that interface
* can caught to the func that define */

dev_add pack(&eth packet);

/* initiate packet type for use in dev_add pack() */
ath packet.func=ath_recv;

ath packet.type = constant htons(ETH P ALL);
ath_packet.dev = dev_get by name(DEV1),

dev_add pack(&ath_packet);

/* initiate socket buffer queue in kernel */

int i;

for(i=0;i<NUMQ;i++){
printk("init queue at apQ.headq[%d]\n",i);
skb_queue head init(&(apQ.headq[i]));

apQ.port[0] = PORTNUMO;

apQ.port[1] = PORTNUMI;
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apQ.port[2] = PORTNUM?2;

/* assign weight of each port that define in wQ.h */
apQ.percent{0] = PORTO;
apQ.percent[1] = PORTI;
apQ.percent[2] = PORT2;

apQ.percent[3] = PORT3;

printk("percent : %d:%d:%d:%d
\n",apQ.percent[0],apQ.percent[1],apQ.percent[2],apQ.percent[31);
apQ.maxlenght = MAXLEN;

/* start kernel thread do_thread is call*/

start_kthread(do_thread,&thread);

find seq();

printk("seq %d:%d:%d:%d \n" seq[0],seq[1],seql2],seqf31]);

return ret;

}

module init(apQ _init module);

/*remove module

* this function is called when user want to remove module*/
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static int __exitapQ_cleanup module(void){

kfree(scheduler data);

u8 i;

struct sk_buff *tmp;

/* flush queue from socket buffer head */
for(i=0;i<4;i++)
while(!skb_queue empty(&(apQ.headq[i]))){
tmp = skb_dequeue(&(apQ.headqfi]));
tmp->dev = eth_if;

eth if->hard start xmit(tmp,eth_if);

printk(KERN _INFO  FUNCTION _": remove bridge module (%s:%i)\n", _FILE _,
__LINE_ )

/* remove stack out */

dev_remove pack(&eth_packet),

/* remove stack out */

dev_remove pack(&ath packet);
/* stop kernel thread
* to break for(;;) in do_thread*/

stop_kthread(&thread);

return 0;
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}

module_exit(apQ_cleanup_module);

MODULE_AUTHOR("BaByHoT");

MODULE_LICENSE("GPL"),

1 14
netconfig 1HNaMyuam ¥ AU umeSilanasdumefivla

#!/bin/sh

rmmod toom

wlanconfig athQ destroy

wlanconfig athO create wlandev wifi0 wlanmode master
iwconfig ath0 essid "A"

iwconfig athO channel 6

ifconfig ath0 0.0.0.0 promisc down up

ifconfig eth0 0.0.0.0 promisc down up

insmod toom.o

setupModule 1 umsums nlugardh lussun Tasdevihmaer lugaimeendeu

#1/bin/sh
rmmod toom
make clean
maké

insmod toom.o

. 9 o o y d a J s/q 3/
install 15 lumsmdnndeyaassindaivesdld

#!/bin/sh
mkdir /root/apQ

cp /¥ /root/apQ






