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ABSTRACT

Wireless communications have.advanced rapidly in recent years. In the hot-spot
areas, we have seen dense deployment of access points. Because of that we can get
internet service everywhere. Users can connect:to networks and send/receive easily.
This transmission method is called infrastructure mode. A user will prefer to connect
to an AP with higher bandwidth and less interference. This thesis is to address how a
wireless station chooses an AP that can provide better service.

In the thesis, we analyze the factors which affect the networks load. We will
propose and implement two approaches to dynamically selecting access points based
on our analysis. The first one is to broadcast load information by APs. The second one
IS to transmit detection frames to APs by stations so as to check the network loads of
APs. The response time from APs will used to make the selection. The latter approach
can select better APs under almost all conditions. Finally, we verify the effectiveness
of our schemes by showing real experimental results.
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FEBHET M P o BERRAT AT Tn 9B R AR KAWL EH T A T 89
MifA T Ak 31 #ESF 4 Tn K& E T ey 50% 0 %F NEITAEsL » B ARF®
¥ FAREE AR T 545 Tn/N 698 f] - (2 B IRJAE T RE A A Te &9 85 R 1%
EEM o MR (Tn-To)E AR A BAHMEE > LA EZ XM TS T
UA 5 BLBAT 6 B R Ay { T/ N, Tim-Tce 32 oy 8 RAE ARAR 3% B W B -

Y[(rx_len/rx_rate)+(tx_len/tx_rate)]

Load =
™

Predict Tx time Calculate Rx time

Tx_time=Tx length/Tx rate Rx_time=Rx length/Rx rate

Interval T
Set Tx and Rx time start from zero Tm = max transmission time

Calculate load = (Tx_time+Rx time)/Tm

B 3.1 : Ag aHTET

o3
1y
Cafe
[

% 3.1 : Ideal Throughput #= In Practice Throughput b %k

[deal Max In Practice Max |In Practice /

Throughput Throughput [deal
802.11b 11Mbps 6Mbps 54%
802.11¢g 54Mbps 26Mbps 48%

IR LR R

EIAEREFERAE N BLFL BRI SN T R ERE - KM
FATH { Tm/N,Tn-Tc}iE M F s KA A Ts > MmBtE A SRR ERR
Rbst E b A G TURM e 5k E & TR - EAAAE & 7k > 3HHLIRIR
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PR ARG ATt ey 5ok B R0 > BT AR B BUT R b 6 1E R & -

Bl TR EFE R E G ARFINT
Max Time : RHh & 7 IFE] ]G # AR K 59 1225 55 /2]
Num Active STA : RHbé 43 BI/REF T2 698 &
Exp Time : -FHIAIE3E T LB 2] 67 7 ]
Comsume Time : RHi& 695 #
Remain Time : 5% RJ4E 76985 ]
Trasmit Rate : #fot R Kb & 1#:% G 69:% F
Throughput : ¥R E TIXEIZ69 5t 7
IR B ARE A RO BN » REA T F T ERZZEIRBE RS B
HERABERNS APl AR TUAEF 5T
Exp Timel = Max Timel / Num Active STAI
Remain Timel = Max Timel — Comsume Timel
Throughputl = Trasmit Ratel x Max {Exp Timel, Remain Timel}
HEEWLEIECAMS AP2 TAEF 0 5ok &
Exp Time2 = MaxiTime2 /Num Active STAZ + 1
Remain TimeZ = Max Times — Comsume TimeZ
Throughput =«Irasmit-Rate2:x Max{Exp times, Remain timel}
BETULFBRESLEENAME -
Choice the AP. is»Max{Fhroughputl,Throught2}

3.3 A

RS AREEE[3FAARE B 32(0)A[3EME A B i En
AR EBE N L EARERAM S BN AT ARL TR BN LRMAE
Fil s TR Kb & » MmBMIRE 6 RBAEEME R [ 2] FE R Atabl >
3.2(a) RETHMEBREMAME & G RE N > M TAFxh T BT BRALEPTA 4R
BAREWEH BN BRE R EHER T MELAS AT HHELESETAN AT
VESE B ARG 0 Reg R A2 o

331 ARG F R RAE

(DAREE—PDESTEHEN EMOETRCLTREFE B ETRAMEY
BH o ATmRAKAE A %’cﬂi?riﬁﬁﬁﬂ%'ﬁ—?%&%‘%%%ME%E"?%?UJE'H—i*?i%
BE S PIFR R A0l o FIRE TR e M E R R SR E Ao i B A B R
] 44 TAF 35 4%t 89 3UE -

(2) E¥ & 2B 4 (Association) R B 4 3AE (Re-Association) » BIEH E &
HAE » 3.3 B BATERZ B HIE » BT R —EFAER M4 (Type) B

-13-



10b » R&Z EHHAE » MR A M4 (Subtype) & 1111b » £ IEEE 802.11 # &
+ Type & 00b B Subtype & 1111b B A7 48 [EEE 802.11 Y £ &£ A1%9 » AL E R
B TAE b Be gy A2 A PFHOL 2R IE - TR R AT HAEIES B oy - LR A TAF
WEBE RS CEREIEGHEAT  MACETHFLIIEEZERBTRE - &
BHRRAL T - AN B Bagta ] B B EIRA KIS BSSID » SR A~ Kb
SAREMRBTRERKGEHGE > AEHEaH > EREFBIHE
B AF xR F e frih & BEE A B A A L4 B F 69 TAF 35T i Bl b
B |MIAE - BRI A G RN -

Station: Station:
1.Station change channel Receive change info
[ ‘\ 2.Collect and compare load info '
= 3.Select AP by itself =
\/ \/
HE »
Chan:i:nel 1 Channel 11
i : iChannel 11
Channel 1 .-..
AP: AP:
Calculate load 1.Exchange load info each other
Broadcast load info 2.Collect and calculate load info

3.Notify station to change AP

B 3.2(a) : &¥ & HRBHEM B 3.2(b) : Re&[3]ey A

MAC Header !

2 6 6 6 2 2 6
Frame [Duration/ Sequence Addr 3
Control |Conn ID AddrL 1Addr2 | control Addr4

PSRRI
1 1

Mac Max_ Consume | Num_ T
Address Channel | Time _Time Active_STA Rate

6 1 2 2 1 1 b
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& 3.3 :

A 4

(1) Shell script P44
TR EE - FFE
B eER AR Y

BEP -
!

B AT & & 69 & HHIE

A 4

(2) #%% Shell script
HERRRE QAT 5 PR
s PTAT B 9285k 0 B
WEAEBE 4 -

(3) B 4E2AE € A5 25
A s E#a R
HAE o

1

A 4

(5) Shell script 3%
TRk BMELEA
AR S H O H & -

(4) Ak 3h ey gy 42 X,
W)t & HAES - 3t
CRCF I FLAE R
AR T

x

A\ 4

(6) Shell script #R#%
WA R BERE
EWS -

\ 4

(7) Shell script %4

T

(Association)

B 3.4 : TAENEIEAE RERAAZ

3.3.2 TAFsEE A R A2
I A AT shell script Z a7 » AABAEGEBTRGREX - B 3448
1E 36 69 B A Rk Az > U TFRARATE—F 8 -
1. Shell script B E47 o 8h1F » A3 R B - L4 ERBEEHE S ¢ -
2. ¥ Shell script KA ¥ 177 5 PR HITR PR3 21 09304k » FLe1EHL &

o

-15-




3. Wb &ESAE @ A AR e 6 2 R 36 8 BHUE o

4, TAEsEeyBEE) A2 KL ]t & HINAEL - T B T 13 69 Hok 2 3 4548 B B 30324k

EAEEF -

5. Shell script Al GRIFITH L > MERATAA WKL SR TH LS
ERANBEFH(6)  ZIFR =B FHR(2) -

6. Shell script RIFELHIBEET N > EEREHEWMSE -

7. Shell script £#TFT—BBAADR|FEH(D) -

WAt A G L TS B AE RS M K 6 1 TR A 224 0 /T # b B AR 3
B > ko [8 3.5 FIoT » RATLBSAAME IR EAAMETUTHENRE A
W BN BB AIER S & HE » Mk @ A ¥ 4SS4T —
Shell Script EAAZKX > TRAEIMIFHIREBHE LS > AR S REREF

Bl BB A ET -

i I ARk

Eo L A ¥ 2% -
EE R MR E & e EH #$4T Shell Script & 2447 o448 18 Fo 5t
3B ML B B 46 RAE B R HEWE BRFEREZ A CHOIEE
#% A #HIE BEEBENENS

&4 B R E @ HRAIE LR AREF

-16-



FvgE JERIAE R

4.1 &k

L —FEE AR AR BEA RS FNE T8 M E TErE4EE Kb
Ly A T AL — PR - &RPI4¢ TEEES02.11 DCF 14 X 89 8 & K43t - M
B @ EAFEEH RS R TR mATURE —HFE 7 ik
ERERFRR  ZVWHIEBATUAES > ML REEFERBEA T -

FFRAAE R DCF 691 E i X, > 830 & T4 33 & £ B R E A2 B A2 AT
R L IBARAREN R TR BARRE » B RNk AR TR R A S S BT
B A A IE 8 A& (orderly exponential backof )i B ik ks fatiEid A - %
4% %18 DCF sy A2 Ak BB B 4.1 R&T - §HAIES Z4E%485 » ARBEK T [DLE
State y#EAF] T Packet Arrival State y» Z8NRAH ERE@R AR T Backof f
State g 42845 B 98 28 )8 B L PRAg- 00 B Rl 4R » BN R 2 30T AEAZ
F Transmit State g #3UEREE X F AL te kBl @2 T NAV State - A 24
-2 B e B/ AT Backoff Statelge

B L 4v » & [EEE 8021 1 W& AR AER F R E @5 F - B4 A% P o A%
kOHIERA MY  HgER - RD TR E  ERBE SR FHAE
JEE B R B BB 4R AR A R R A TR AN o RETT AR RN
T Backoff State y» 1R sFRIAR ¥ YRG5 » (25 B AR R A NETHEGKRLT >
AE® A A& CRC 483% » (B3 B MR A B BB G » 75 BP &7 Sb3AE 8 A b i
Fo BEEHAREMAE 0 MR E (error recovery) B iR e E/E - LIBATE
V¥ HBEMRERS AL > MBEEKER L EM T Transnit State 5 B EH EAZ
T Packet Arrival State jy» B bR RIZIE Res 69 4935 & 38 & A1E KB
Rl Ao b o) JE AR B T BAAR R BB 4838 09 HK ARG o

BERILRBAFHEERRBEN P EEB AR WIBR Z/FLER L FHHL
X ERAANEE F— BREFY T bR b2 F TFEGF I e E%m
12 R HAHEHABREEEERFEHAENMEREYIFH LB A ER F =
AE AR PAFAENMEREIFH > $= Rk E . biRB LRI W
JERAE G BF ] » i R b B & o B ub R 46 & TR T AR R 6 B A8 - Bb R8 & F) 1k
TUAGERL 0 B ANES A RSN RS M AR TR PR B MR M AR b
Reg b FAEEAER R TR A A 4% SRS EEMP 0 RIBIL R ay 48 &
E& ARG E ML SR REFIETIEMR L B L& 0 T 2L
Fho o JLReE TR R TR ERFEA G R & > B U AT I 69 48 B AT A AR
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Retransmit

B 4.1 : DCF ik &

4.2 #

RIFE 31 WER > EEBKETF S B Z/F 40 @K & > 3 MAC £ 84
B — HBUE - 3RS 3 A AR S AR ) UE - 38 A R é’JFﬁTﬁ‘;TVP%«EJE
IR AR B B AT B AR RIS L R B EIEER] H R R ABR T E A T E AR
(Management Frame) ¥ & Probe Request 3AEAE A — R AIRMEZ AW S » KM S R
K 3)AEL & © & Probe Response AE » & T4E3E 0k %] Probe Response HAREF » k
e R EB SR ATHEBRFER @8R E X B 4E T UUE = B IER
EHiE R o AGEEES 2 X R AN -

Rk EAb T A BENEE R AA R M% 2R MiRE —EHES
EAEL— A > B RABS R AR a2 R TTER 4 F B 693k > RAAIAA
Shell Script 4% Fi ICMP Echo Request #H & RERAME W B » EEELART
R T A4 PING A s AR 694E — M R TAF3k - F 2 B] ICMP Echo Reply
HOH RN T ERFRNKRE - RAZHEK B RAKE

4.3 K%

T AR b HATIERIZAAE &9 Fes LA B 4.2 R3REA
(1T AE 56 FATIR R AE R 6849 Shell Script(Fék—) » £ Shell Script F#H =
& PING Request 38, » Bog¥ o [Pttty TR R T3 » w[EE R
(Gateway) » 3t 324k-F¥E EEER]
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(2B 4o T34 & JE BF R AP Pk R 4R & B F 4y L IREFR - RIBATFBR(8) » K
FEBEABRARBE  AFRFEREAKBTRERD - BB EEITFHH(I) -

(3) Shell Script Bﬂ%'f’ﬁ%’rﬁﬁ EAE - BRI B > AN ER T

(4) Shell Script KR eY 75 PEBEITFRAIFR 0 RFZEFEL S EH
4 (Association) e

(5)$15 B (DAB R AR AR A& > e P @ TR RN 0.3 mAaT kA G E
JERFR R 0.7 R F A bR e B - 348 sb B R A & ) BSSID
FodRiE FRSANEE T o FH D EFREE ey A BANTAD PING &) 85 32 £ 8
A —F@EEE AR GERATARR -

(6B HARIR T A KIS > RIEATHER(T) - FRIEITHER(D, AT —EKL
s e

(IRBAE LS T O ERFREHES - L EFERERE A -

(FFFAEEAME Gy B R > X BB BR(1)EMELE) SLIRAR ©

-19-



A 4

(1) T Ak 3E AT B AR K eg- 89 Shell

Script » 4£ Shell Script ¥ # ==k PING
Request 3t 6, » B 89302 S4o [P Arak oy E A4 &
I AEh » ko[ % (Gateway) » 04k F3HE R
B Fe o

A 4

(2) 184w T34 © B oF RN R AP P 3R 48 85 &
HiBE LR - AHATH (S » REER
BHKBE > FRIBERITHHEI) -

A 4

(3) Shell Script F1EiFeEn1E » #5432 89
B AR FE T

\ 4

\ 4

(4) Shell Script # 252 ey % 17 535 h 47 e 4%
Bl ayesk o RAEZERESERE
(Association) ©

\ 4

(5) ‘P ER(DME B RERKE > TeFHhE
JEBRS P > B4 69 BSSID RABB A EF -

()4 AR T A A B0 E - RIEATHBR
(1) FBRAEATH (L), AIRT—EAMESE -

\ 4

(THRBAE Znsr P o w RO » B84
RAER M S u o

\ 4

(8)F A ey osf » X B E B BR(D)EHAS
iR AR o

4.2 : TAEM RSB IFAEE

-20-




5.1

EAZTHHES 8 BRERIRAIE RS FEF— LT st Rey B 0 A
B H AR 6 R B R AR BB SR R R A 6 B T AR R B AE - AR
BEFTMEBARN » LA FTP FHRABE K NMEEAT B RIFLEEB A F RS EHE
BB aREEFEHNEALT LR ERE LT AEABETHFEETRTK A
I B A B &1 HHR RBUAE R AE — T B - 547 BB [CMP Echo Request A RI4F 49 B
Rl et & Regta it R BN - LT EH GHHETROTEUARRIRFE— LN
3R o3

b2 T B

5.2.1 linux-wlan-ng B2 X .3

RAZREEBRRE L RSB TR ZA - 7 Intersil SR EBFT &
h A Linux LEAEEESIEXABHBBELIE N B EE T L » Fb&RMEE Intersil &
S R AR Linux EEAE - RSB 6 Z4E3 2% Linux Redhat8.0 » ML &
WLATF @A T3 Intersil MBI RA X ERZEMSH
[tp://ftp.]inux-wlan.org/pubylinux=wian-ng/| inux-wlan-ng-0.2.0.tar.gz
B A PRISM-2 & h B FT o 2 o @aRdZX - CEM T Intersil
HFA384x &k b 486948 38 1> @ ~ ARAS ¥ BTARFS - SUSFAE A & & R Ay T B 338 K AR RS BAT
BRI AT REHR R T EREGHLKXN - BEA T Wanctl-ng T - EA R REEH B AT
PATMR AR LSRR ENTHET R €T RFE 8 Joct] 4R HBeg)f2 KX 49 M 3R
kG o

Wlanctl-ng -4 K& LA =4 > 2 Dogllreq AHE WL - o
Dotllreq Mibset » £ 3 4t# 802.11 FRMR S e B A &4 » 5 — #2442 A P2req_ A4 >
ERSHHPRISN-2 &k 4 =444 Inxreq_RAE - EZ4F¥ Linux eHaE K -
HNEBAIRERETALTRTSXBEMARL LA ERARAN T L TR —EHE
&) Shell Script #6% » 4v” Scan” - " Scan Result” - 7 Join" % » #&BH:E
b e 4R M R T K49 Shell Script #EHATH R EBELAMLEH RS - AT N B
sb R & sr ey — 2k Shell Script &g+ 4 -

o

Noin :
wlanctl-ng wian0 pZreq join bssid=$1 ssid=$2 channel=$3 authtype=opensystem
¥ — 183 %A wland » & Linux & Pt @it enamiit s @314

-21 -



pareq_join» a2 TAEsE ARt &5 09 By 1F » 3 = {8 5] 8B BSSID» A3 & K M farat
% a8 3] $ B SSID » Be sy A2 X A4 At 59 #4337 8 A 4834 89 Beacon HUE - % BB 3] 3
% Channel » 45 & s K & PR AL 09 9R 38, 5 15 — 18 5] 8L A authtype » A FHREHA
(authtype) » £ b B 4E F45 & & B335 (opensystem) » AT — 414 » TAF 6
HE AR AE -

A\Scan :

wlanct/-ng wlan0 dotllreq scan bsstype=infrastructure
bssid=00:00:00:00:00:00 ssid= scantype=passive probedelay=0
channellist=01:02:03:04:05:06:07:08:09:04:0B:0C:00:00 minchanneltime=200
maxchannel t ime=250

% — 1831 %A wlan0 » & Linux &Pt B Gg@EB e nari £ _E351%4%
dotllreq scan: &4p4 TAEsEEiF b 0981 » B =B 3| 3 A ¥R (bsstype) » f£
seds T A A N s (infrastructure) » #waB 3] # % BSSID » A K& TR0
i AEERER - FEMEIN A SSID ARERER > FEET HAFHA L
(scantype) » fE3b35 € Ak gyi7as (passive) » BB #ASRE T &
(channellist) » 7| & PR 247 6% 693838 » W42 T 18 5] LA authtype - T8RS BAB4F THA
R ATE R ey N LR RGBT R BTt o > TR R @ F TSR 7
kWA S BRI GR R YATE .

\Scan_result :

wlanctl-ng wlan0 dotllreq scansresults bssindex=$1

% —183) % & wlan0 » & Linux &Pt mitenaiis  $ @3 &5
dotllreq scan results » 42 TAEsE R BB EE BB EITMYER  £F=2E3]%
AU BEZNERT] > A RIITUARBCHEYFE P EBEHEHR - HiT—G 4
%o TAESREHEE LY ZSRFRAENER > BRERIL -

5.22 £ BAHMEA ERAR

S E AR A R A & B AR (RDOR2020 & B 4% » B4 — POMCIA B F XN @ £
EERARLEOHM A RICH B EGELENHEARALER - 23 Intersil &
HesTREEX > BRIt EBRIMNE Intersi] BB FTRIEATIES R
BAWE EATRHEBMEAORBINBES R ARG REE  EREH T 214
HEHEA T =Bl XA —EFHREFS  2EROREAHLENT

a2 X (RX):

3T B BCRAE 89 & B PR S R 9 R 25 3R 5 T LT B BL AR 89 1R 4 B R - 3B B e iR
BRI o 25 SbBE AR 89 RORALHE B T 4 X TAESE AL hE - RS F IR EAR o) TR R
Em— ERFECER LT T -
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&3 a4 K (TX):

HEARE ARG R AR E SRR R T UGB AR (R A EE R 3 B AuiE
R o 35 B RE AR B oLk B T 4 2 T RSBk » AE B IREA R 6 TR 3G L
Fm— o fERFECER O AN o

Bt & 8142 A (Association):

A S B B & E K34E (Association Request)th € % 8 B 4 = B AR
(Association Response) » £ B & = BRESR B LHEEH a BiEL 22 8 £
& WIIE ) B ¢ 3bALab AN FF:FF:FF:FF:FF:FF » bt & AR A R 4E - @ B4
ZRAIENE 3.3 AR AREEGEM AR -

BRI E 4 (Timer Task):

R RIEFH AR AL AN G ARE TN ARG TR LA E a0 8 &
BHMABR TR EE AR B FENA B ME RSN > 212 B 3 MO ] RAR 2% 85 R
R BREFGTESOEREER A EREA P RERFREN B e
BEEM-

5.2.3 PCATTCP # & TCP M E &)L &

A F PCATTCP $k 82 ~T 24 TCR 4R E . 2 RIMNA LB P HER A E K
Ml e gt B 23R B a9 84 1E » PRUMSER S PCATICP &) B 4645 » 3738 — 53 (-]) - 4%
HEEH OB EEEH AR ALBE =/5LE 1. 0.3Mbps 2. 1.3Mbps 3.
2.3Mbps + &FIHAT 2 48 - BAREE M ] Rand_Thl(n)=((C 1,2,3), (1,
3,2),(1,3,2),(1,32),(1,32), (1,3 2)), BHEZE—wEs
ME b — REB R —KERNAELABEGBERE ST UEE TR EL B
MREBE  FHREZEEGLE—THBEN I A EEBRARERELEBRRATE
AIERRHEAMEAEEZEBEA LT BRI REEHRYEBEN X HIKE R
R NEERME -

BX PCATTCP A EAA RARMEAMNS L EA AR AFEBKET 4
o8l 5.1 thR BRI - AR EANS A BB ARERL SRR W$ELEE
VEBs » SECURBSRIIERIF 5 » ME 2L - 2 R Zafp ik - £ B eh4and
et b8k BHOSFEERENKMOTESERRTEARAK
BT RAOTHA A X T =Bk » LT 2244 Windows TF 34T » PCATTCP %%t
4o ik = P T

B
'ﬁ?
B

%
%1

JE B Hp 88 RXbat
pcattcp —K
(-Rey %8 » RELBUH
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FEA% 3K 0% 4 88 TX.bat

sbegin

pcattcp —1 192.168.50.12 —t —m 2 —x —J

goto begin

5 BA(-DEDIERHEEE IPRE - F BBt REAFRESL > F =18
3] 3 (-m)45 & TCP i 418 ¥ (Multi Client Connect) » TH| A LIBFE LR Aol F K
o BB E (B RME TR 5L 0 B REF] B (CIDRFEREAAR E 7
(Rand_tb1)kg # % 4% — % 3%

FEAR % 3% 4 E TX1.bat :

pcattcp —i 10005 —t —c —j [intervall

5 BA(-DEDIEREEE IPAEE - F BBt REAFRESL > F =18
Sl (ORBERERGF L FwBEIH(-DEXEI QMR - TH A LB R
M S g KN o

Throughput Mb/s

3

N i Vo B Vi

| \\ \/ —API
LANS LA Lo

] 3 5 7 9 B Min

5.1 : PCATTCP Ak &

5.3 FTP T #u4¥ R &9 RIS IK

KAIEAE L0 B 5.2 89IRIEM FTP B AR 5 T # 466MB 42 £ » & F H 2 AR bF » thl &
18 Reg T3 iRtk £ - A ER P AER 802.11b ey RS gz +» A4 APL >
T AE¥E STAL » TAE¥E STA2 4 A 4R:E 1 12X B A - A3k & AP2 » T 436 STA3 » T4

- 24 -



STA4 4 FA4EE 11 A% % Bokbe TAE#s STAL»STAS #4T TX.bat 1% 1% 3AE - TAE 36 STA2:
STA4 #4T RX.bat #ALAE © 4T TX.bat #2 RX.bat 89 B e e M xR & - 13 %
BRFSRE Kb G APl Foiiib & AP2 A RE) & & o AR 6 TA4E s STAS 4% € 31
174 %) R84y Shell Script #5% o

FEBRREHE & RS - P RDC EHARME A Kb S APL Fo AP2 o £ A13R4E
AR R BE - {E A T @ Ly Cisco Aironetd40 Fv PCi &g K3 & 15 & AP1 Fo AP2 o
FERRAR ST R0 ReE 0 > AP TAE 3k STAD Bl R B4 2 A4 AP1 % AP2 A%
FEET Mo B8k F o poob A Z B RRE S 8 |OR B Ao R AR KB 055 =) 541
FEREENMITROEE RRAZ » —ARAWEHBZIARNSGERTEEE » =2
Wlanctl-ng ey 44 (dotllreq scan)it JEE-RE T A EEBR 2| H & Kibs » =
s Wlanctl-ng $28egh#2 X a9 35 BAN A P A » LHE BH EAREF X E Wanctl-ng
L ERABRIEREF » HARM AL F — RPATIF 123 2 4 %ot 5B - A A
F MR FeE)F2 X @15 E LR AE o

| STAS
i
STAL STA3
s Ch an nel}v.,: ‘\‘/\ \\i Ch annel 11 -

FTP server

B 5.2 : FTP F 4% £ a9 R 3IE 3%

5.4 FTP F #4g E a9 RIRLE R

#E 5.3 BRF& 5.1 0Bl E RERMTA 2 FEHE & 8RB FFBHAE RB XYL
BTk % AT 10% 20%B 20 A © B AR 7T LA B R a3 R - 1B 48 B & 69 RIBRIE 18
RAEBREANSG ABLBAR OB E  8EXREL YT EFEBAROEAH o
TEsb B B %R FE KGR TR MRS - bt S AT e st L R FAEAG % -
HBRA SAEBAE B BB ENMME R SR TR - M BLgiRdaEsg &
HRBER A S & BT > TCP Congestion ##H)1& & B ®) » 124%F FTP F #.69 Heok

-25.



B4 HETH FE R BRI SN RS Bk B 4 XA R T R
1Rz E 9% @R s E1E - #82 % Handof f » sb9h » & B Handof f #F R
WA S ETP AR FAREE - @b BT - R R EMN TR A S — A
SR AR b o AR o 18 e B A R 60 3 4 R ] M R AR B - A2
KA T T B RARRIUE RSB @ ¢ 8F0 a RREWARS  ARET
DA AT 8B B R AR AE -

KB/s
400
350 _
- S
300
250 —— [E5% 43 Cisco AP
{@5% 4 ¥ PCi AP
200 @5% B RDC AP
o PR PP
150 PRPMERRS
100
50
O | | | | | |
1 2 3 4 5 B
5.3 : FTP T #H4g £ ey alR&E R
% 5.1 : FTP F&4g £wy-F34E
T3 466MB 4% % R minutes
1% 4 7 5% Cisco AP 318.34KB/s 24.98
1% % 7 % PCi AP 291.07KB/s 27.32
1% 4 7 7% RDC AP 316.45KB/s 25.13
Ei% B RS 351.51KB/s 22.62
I B AR R s 345.72KB/s 23.00

5.5 #RAIMAE R PING & B2k BRIRE I

PRBIIAE SR8 £ B % £ 435 JE A & T 3 PING Request 3t 6,36 B4 3185 » 3t H 4%
¥ 2] PING Reply 3t & B ofe e R Z - KRB Z@EE 8 MK E - Bt RMH
PG PR BIEAAE R ®&- 89 Shell Script % » E RS AN AF — RS o157
(scanning), B R —=k PING &9%p4F » tAF 2t Shell Script #EHES T > o
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AT B4 6 B Fa) L 4 B8 & SR 69 A8 B M L AR M
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Traffic Generator
STAZ2 (IP:10.0.0.5)

- i ju= |

—— s WLAN Router
’ 10.0.0.254 PC (IP:10.0.0.4)

Ping detect response time

N—
STA1 (IP:10.0.0.6)

5.4 ¢ FRBIFAE R =& 64 R IRIE

5.6 {ERIZAE R PING ¢y sk B R &R

F A9 48 b R T AF 36 STA2 48 Windows XP ¥ &9 4935 R & [ 7T SA 45 40 B AT 49 & R
FUA bR ow o g TAER STA2 Bk B s Rey sk 2 4 11Mbps » Bp & 8o+ 100% » 12
AR 021D FATRARTRE A - RIVBAKZAUATRERE

L#EE 5.5(a)(b)(c)(d)(e) ¥ T A E 2| 5 A £ A AR 85 » &A14F 120 R PING

BERIF R R E R B SR E R R b e g -
2AEFL2 Y B ASB(-DBE - EHMEEEEH AN AR YRR
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4.8 55(a)B 8 B2 0%k U TF AT RIGEER » BN A B FE - KL EF LA
2ms 2] 3ms - B 5.5(d) ()% A-F3 = JE o R A KR4 #70B 5.5(b) (c)tbik Rk &g
Ed ZATHEARS G BRI T3 STA2 £ X S HAOFRL AN EETR
B LM M AR F - B AR B GRFRER AR T > mE 5.5(b)(c) ¥
T AE3h STA2 £ K % #EFH 3 & m At F - B AR s ke BB Bk
AR AR A BRBI AR R B 3E JF S — RGBT 89 B R AE 2 M & PING =R
%AF R TR B AT RBT e B R E AR E A 3R A o
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STA2 throughput = 0%
STA2 throughput = 15%~25%

ms ¢
5 ms 30
s * Tesponse 25 o * Response
fime 20 time
3 . .
) 15
10
1 5 -
. ) . e
0 0 ) ) 0 100 1 40 1mes 0 » © 6 % ® w4 Times
5.5(a) : &#,A 0%5F 5.5(b) : &k A 15% 25%8F
BRI B R A BRI B R A
STA2 throughput = 28%~31% STA2 throughput = 33%~37%
ms 50 ms 70
40 ; * Response 60
. time 50 | - . Response
30 + time
. . ; 40
20— - 30
R 2 T e
10— o bt Tt
0 L Y T, e s 0
0 % 40 60 8 100 120 140 Times 0 0 4 60 8 10 120 140 Times
55(c) : & #A 28% 31%8F 55(d) : &#kA 33% 3T%EF
BRI B R A PP B R A
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STA2 throughput = 38%~42%

ms 70
60
50 * Response

time
40
30 [ -

W e

10 . . . .

0

0 20 40 60 80 100 120 140 Times

5.5(e) : & MA 38% 42085 E R85 A B

%52 ¢ WA FHE

Interval (-j) NA 1800 1500 1000 750
STA2 0% 1 5%=25% 28%-31% 33%-37% 38%—42%
throughput
Average 2.59 7.62 11.76 15.52 18.45
response time ms ms ms ms ms
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et 4 —

echo "pgdet [router IP] [essid]"
ifconfig eth0 down

# init

echo > load.txt

count=0

count_rst=0
old_bssid=00:00:00:00:00:00
now_bssid=00:00:00:00:00:00

num=0

#start
while true; do
if [ $num != 2 ]; then
num=$ (./ f oundap)
echo "Found $num Access Pointf
else
break
fi
sleep 5
done
while true; do
echo $(date +%X%N)

# arp -d $1
i=0
ap_num=0

for iin0123456789 101112
do

if [ $num -gt $i ]

then

ssid=$(./scan_result $i | grep -ml " ssid" |cut -c9-) # grep the ssid

bssid=$(./scan_result $i | grep -ml bssid |cut -c9-) # grep the bssid

chanl1=$(./scan_result $i | grep -ml chan |cut —c13-) # grep the channel
ssid=${ssid%%\} # delete the last character

#echo "ssid=$ssid"
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#echo "para2=$2"
rsptime=$(ping $1 -11 -c3 -w5| grep -r avg | cut -f5 -d'/ | cut -f1 -d.)

echo "now AP response time=$rsptime ms"

echo
if [ $rsptime -1t 25 ]; then

echo "keep this AP..don’t change"
break
fi

if [ $ssid = $2 ]; then

ap_nun=$( (ap_numt 1))
J/join $bssid $ssid $chanl >> load.txt # associated every AP

now_bssid=$bssid

echo " ssid=$ssid"
echo " bssid=$bssid"
echo " chanl=$chanl”

# ping $1 —cl -w2 =q >> load.txt
rsptime=$(ping $1 =11 =c3 =wh|-grep -t avg | cut -f5 -d/" | cut -f1 -d.)
sleep b
if [ -z $rsptime ]; then

rsptime=99
echo " response time=timeout"
count_rst=$((count_rst+1))
Jreset
num=$ (./f oundap)
break
else
if [ $rsptime —gt 99 1; then
rsptime=99
fi
echo " response time=$rsptime ms"
if [ $rsptime -1t 25 ]; then
echo "$bssid $ssid $chanl $rsptime” >> ap new.txt
break
fi
fi
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echo "kkkfkkkkkkdtkkARP TABLE skfkkdskskoksdotoks "

arp —i wlan0

arp —d $1

echo "$bssid $ssid $chanl $rsptime” >> ap_new.txt

echo
fi
else
break
fi

done

if [ $ap. num != 0 ]; then

echo " join
sort_list=$(./sortrsp $ap_num)

bssid=$(echo $sort list | cut -f1 -d" ")
ssid=$(echo $sort list | cut -f2 -d' ")
chanl=$(echo $sort list | cut -f3 -d" ")
echo "now_bssid=$now_bssid"

echo "new_bssid=$bssid"

echo "ssid=$ssid"

echo "chanl=$chanl”

echo "count_rst=$count rst’

echo
if [ $now_bssid != $bssid 1; then

Jjoin $bssid $ssid $chanl >> load.txt
now_bssid=$bssid
fi

rm ap_new.txt

sleep 45
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Usage: pcattcp —t [options]l —i host [ < in 1
pcattecp —r» [—options > outld
GCommon options:
—1 ##f length of bufs read from or written to network <(default B122>

—u use UDP instead of TCP
—p ##f port number to send to or listen at (defawlt 58681>
-8 toggle sinkmode {enabled by default?>

sinkmode enabled:
—t: source (transmit?> fabricated pattern
—»: sink (discard?> all received data
sinkmode disabled:
—t: reads data to be transmitted from stdin
—r: writes received data to stdout

—hA align the start of buffers to thiz modulus {(default 163854>
—0 start buffers at this offset from the modulus <{default H>
—u verbhose: print more statistics

—m ## multi client connect. ## the client number. default 1

—g #if a thread vrepeat #H times. default 1

—x broken connect but just return .don'"t esc.

—e ## the interval between threads <ms> default 1686ms

—J ## the interval between each buffer send. default B

—d zet SO0_DEBUG socket option

—b ##if =et socket buffer si=e (if supported?

—L H LogFile name. default ttp.log -

—f H format for rate: k.K = kilo{bit.byte?; m.M = mega: g.G = giga

—c —t: send continuously
—r: accept multiple connections seguentially
—R concurrent TCPAUDF multithreaded receiver

Options specific to —t:
—n ## number of source bufs written to network <{default 20483

- don't buffer TCP writes <(sets TCP_MODELAY socket option2
Options specific to —»:

-B for —=,. only output full blocks as specified by —1 <for TAR>

-T “"touch': access each byte as it’'s read

q.i.f
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