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AL.h"

h"

\pp.h"
Jbject.h”
drofile.h”

1dTest.h”
sugTrace.h”

[ WIN32 )
mBoard. b Driver

Dowinloading and verifying application ..

|_led.h"

Tad mm

K226 JFifkesk Ay
FAk, M ZigBee (1) RSSI HIA TR E &g 11 4, Kk, HEEL LRDE, EHEQ)W
HiE$E EndDeviceEB, 4R Iflesk & 11 RS . (FER, [CIHILERITFEA IR H 1 iR
IFZHREINFET T 53) to)
SEREIRACE S, RIRTEAT LR &, BRI AR
(1) ] Mini USB £ #7715 PC, il 2.27 Fiian; 5 HIb & 5V Fa kB
FEAE 280 19 AN YR R AL, L 2.28 Fs

o LA e ¥
L —

Kl 227 g A S PCIEE: Kl 2.28 A m b IR
(2) #T7F PC Byt B HIAS, AH WX NI 5, WKl 2.29 Fis;
(3) 77 SSCOM & MR Eh T, EFPEQ)PEF B0 115, B E KRN 38400,
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A, Wk 2.30 fis;

REHP) BMEA) WEV) NG BARO0 S0EE Br 2 S¥He AIR B8 BUGPCEITR
«s| 2@ = |
& HRNEEEE) 473 DKPC - I
< il ReIN g IDE ATA/ATAPI £28038
O EEitEsx £ Jungo Connectivity
o BomEs P wetw
e = Pt
Jr zmﬁmm s EESN L Il
4% %0 (COMFILPT)
adiﬁﬂll " Intel{R) Active Management Technology - SOL (COM3) rpdin | TH #iE3H| Bit |
. i 'z USB Serial Port (COM27) #DH’W I mx8s REnE | I%lﬁmﬁfllz#  wed
= EsER ¥ ildaR] (COM1) _—
& Basiras o f w I imtigis R8T, ws #[T_
LR
9,—,‘ AEPOEE
D WE. WS i lﬂk!‘laihiﬂsssculﬁ 1.1, FIEVEXN 52 GIPOB{] - ST H 7088 0 — T iz 6T,
www.daxia.com S:0 R:0 COM27 BfTFF 38400bps.8.1.None.No
L Wit} = NE
K 2.29 ﬁ%b(%'iﬂﬁmﬁ K230 #77F SSCOM H: I F

(4) TP th ARSI A, R R & A, SERPERD, PR AT S A SRR T
J5i, SSCOM & AR F b & B x il &3 21 RSSIE, M 5.1 154 5.5 75;

51 AEEEEX RSSI E 0

TESEATIAFR G, % F RN EZE i, ZigBee 7 AN FIRE Z 0 1 RSSIE . 1Z5E
o, o v E PR AR e S AT R ES N 1 oK. 52K 20 OKAT 30 K. MK 2.31 B
234 W[LAEH, 7EFEES 1K, RSSI A-51dBm, i 2480 B E Wi s, RSSIZ#E/N .
JERL, AL 25 SRR AL ST B ] 177 A o)

: i SSCOM V5.12.2 SB[/

BRwO Z|ORE Bx &% £FFE MR 85 =veIPCBITHE -
SST—o1 0o B BiwO BORE Br &% =78 ML
RSl oo | RSSI:-62. 00dB

RESL: 51, 00 RSSI:-64. 00dB

RSSI:-51. 00dE | RESI:—A3. 00dB

o oo oo = R3SI:-63. 00dB

RS o1 o RSSI:-63. 00dB

RSSEi o1 oo RSS1:-64. 00CE

B RSSI:-63. 00dB

BRSO | TR gt | Bt A Egg%f:gg' ggg

WOS[0ONZT USE Serial Port vl EEXET imals | BITNHEESH [ m RSa] —F3. OOUR

® xasn|¢  Esanes| anEwnsegs, ook ms H) REST:—A3. O0AR

7 ATS DT RS < RSET :-63. 00dB

ATERMERsCOE . |

EEENE AR

[ARzIEfRssacons. 13. 1, TREN 2 lPceT#-auTs /- TeE il — Sz Al suT =

www.daxia.com [S:0 |R:224 |cOM27 E4T7F 38400bps,8,1,None,N P 1 AkREO | FTHT i "

K231 1 KR FH RSSIH K232 5 KR N RSSIHE

,‘:} SSCOM V5.12.2 8[1 ; ,E% SSCOM V5.12.2 EB[/MEEEERTAEE (EEAET .

B0 BOEsS B5 5 =8 AT BERwRDO SBOIEE Br ki S=EFHE NI
RSSI:-T4. 00cB RSS1:-86. 00cB

RSSI:-73. 00dB RSSI:-80. 00dB

RSSI:-T5. 00dR RSSI:-82. 00dB

RSSI:-T5. 00dR RSST:-85. 00dR

RSSI:-75. 00cB RSSI:-82. 00cR

RSSI:-75. 00dB RSSI:-80. 00cR

RSSI:-75. 00dB RSSI:—81. 00cB

RSSI:-T5. 00dR RSSI:—82. 00dE

RSSI:-T5. 00dR RSSI:-82. 00dB

RSSI:-75. 00cB RSSI:-85. 00dB

RSSI:-75. 00dB RSSI:-87. 00dB

RSSI:-75. 00dB RSST:-87. 00dR
|| _RBR&ED [ TRt BEikEO | TR |

K1 2.33 20 KPS Y RSSIH Kl 2.34 30 KEEES N RSSIHA

5.2 AEEEX RSSI {EF M

SR AN = R ZigBee 9 RSSIAEFIFZM, 43 5I7E LR PR EL  HE47 5256
L —: PhIAEs T S 5K e — /KR, HEEEN 5m;
oL AR SR IE BT, S FE N 5m;
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MK 2.35 FlE 2.36 AT A H, HESATEMER, 558, SE2ls
J 2R, RSSIE I Bh A2 -

B L ————— i ,
T SSCOM V5.12.2 B0 /MESIERR 2, fF= AT iTh SSCOM V5.12.2 SB[/ MESHEFLE fEEASF
h
BEs0 BOEE S5 & S2Es AT B0 BOEE 2R 2 $TEE AL
RS5I:—-62. 00dE R551:-60. 00dB
R5S5I:—-64. 00dE RSS5I:—5%, 00dE
RS5I:—-63. 00dE R551:-60. 00dB
R35I:-63. 00dB R551:-60. 00dB
RS5I:—-63. 00dE R55I:-6A1. 00dB
R551:—64. 00dE R551:-60. 00dB
RS5I:—-63. 00dE R551:-60. 00dB
RSS5I:—-63. 00dE RESI:—60, 00dE
RS5I:—-63. 00dE R551:-60. 00dB
RSS1:—-63. 00dE RS5I:—61. 00dB
iRSSI =63, 00dE RSSI:—61. O0dE
RS5I:-63. 00dE R551:-60. 00dB
Ekan | T ka0 | A
|
K 2.35 AHIA S FEER ) RSSIHE K236 =2 2 K RSSIE

5.3 AREIXIEXT RSSI {E S0

SR XX ZigBee ) RSSI B2, £ Xs 5m/s H 5 s BEES 5 KA, AS[EK
RSSO 0 RSSI A . ME 2.37 fIE 2.38 Af B H, KA RSSIE A /b B0,

b SSCOM V5.12.2 SL1/MESsI= RIS fEE XEh b SSCOM V5.12.2 SR/ MIEEEistaE fra kAl
R0 BOEE S5 5% 3388 AT ERsO BO8E S5 & 3o AT
RESI:—63. 00dE RE5I:—66. 00dE
RE5I:—A4. 00dB RESI:-63. 00dE
RS5I:—64. 00dE RS55I:-64. 00dB
RS5I:-659. 00dE RS5I:-72. 00dE
RE55I:-63. 00dE RESI:—E8. 00dE
RSE5I:-64. 00dE E55I:-64. 00dE
ESEI:—65. 00dE R35I:-63. 00dB
RS5I:—-63. 00dE F35I:-64. 00dE
RS5I:-63. 00dE R35I:-T2. 00dB
RE5I:-67. 00dE R35I:-63. 00dB
RS51:—A4. 00dE R551:-63. 00dE
RESI:—E7. 00dE lRSSI :—64. 00dB

: EkEn | x| : aEEn | TR
Kl 2.37 XIS 1 K238 RUETEN 2

5.4 AR[EHEFEHYIXS RSSIEF/MR

FIE RS YIRS X ZigBee 1 RSSI 520,  SEIG 41 v B 4K 2.39 A 2.40 i~
Y. MW 2.41 M 2.42 af LB, S5 S A S S W, maEEaiestT
=S PR TE A,

SR —

b

‘ \ 5K
B TR 4
i 239 HHEE A5 K240 #HMEEFIHR
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0 T—— T T— .

ik SSCOM Vv5.12.2 SR LI/ PUES SRR P AR i sscom vs.12.2 SR L/ BRI, (P AT
BifwO 20ORE B7 Az ¥ I BEfasl BMsE B & E7gs 0
RSSI:-80. 00dE RSSI:-90. 00dE

RSSI:-77. 00dB RSSI:-89. 00dE

RSSI:-78. 00dB RSSI:-B7. 00dE

RESI:-76. 00dE RESI:-00. 00CE

RSSI:-77. 00dE RS5I:-93. 00dE

RE5I:-591. 00dB
RESI:-01. 00dB
RESI:-51. 00dB

REEI:-T8. 00dB
RESI:-73. 00dB
RESI:-T4. 00dE
|
i

REEI:-T9. 00dB REEI:—BZ. 00dB
RESI:-T4. 00dE RES5I:-83. 00dB
RESI:-75. 00dE RESI:-83. 00dB
REEI:-T5. 00dB RESI:—50. 00dB
RESI:-T5. 00dE RES5I:-58. 00dB

ABED | TR akED | A

Kl 2.41  HPABEAXT RSSI R 2 Kl 242 FH4LE5Ex RSSIAER
55 AESEXT RSSI {ES20

S 7 PRSI T IR, P AR AN 20 KA1 30 5K, FREIE 2.43 A
P 2,44 RS R JEIE R ARG5S 5 5.0 05 4% ST DU, ISR AR 5
SR

I T—— _ '" T—— o
i SSCOM V5.12.2 ER O/ SEIB 28, (r kT il sscom v5.12.2 58 /MR SR AR P A
Bfiwl =EMEE Br &= =F8E /L Bifis BOEE Br &= ==FE ML
R535I:—88. 00dE RS5T:—84. 00dE
RS5I:-Th. 00dE R55I:—86A. 00dE
RE5I:-Th. O0dE R55I:—85, 00dE
E551:—79. 00dB RS5I:—28. 00dE
R35I:-81. 00dE RS5I:—83. 00dE
RE5I:-Th. O0dE R55I:—-87. 00dE
R551:—Th. 00dB R55I:—8Z2. 00dE
R35I:—85. 00dE RS5I:—2Z2, 00dE
RS5I:-T2. 00dE RS5T:—8F. 00dE
RS5I:-Th. 00dE R55I:—-87. 00dE
RS5I:—80. 00dE R55I:—87. 00dE
RS5I:-T2. 00dE RS5I:—78. 00dE
R5S5T :—90. 00dE
: siean | TR : wiaEn | THxn|
A) A}
K 2.43 20 KA H) RSSIH Kl 2.44 30 KBS A RSSIH

6 HERITISIL

R B 0 RSSI 3% 2 PR 2 (IR0, S5 RSS! HBLEN & . A2 9256300 B WiFi i ZigBee
g RSSI 2SR HIAB (LIS, V8% T SeIe M RBL R ek, 15— it iR 2%,

7 GFEEI

(1) LHI R HIL RSSI R 15 0L, R AT R A BERAN TR, tnede iy, 4k
ANEL REHK, REZNE;, SHRBEASH, WVIHEBEANTIRE BT, 5 EERN
Wad RS SMTZ& T, WFEHUS 5T,

(2) BINEEE PC MERIERGA —, RGIHA— & HARFAR 2N WiFi (55, 5
TR TR] PR — K, BRI IR R S0 PR B N 75 2256 ] WIFi-RSS1.exe J5 FHAFT I .

(3) 2B 5 T e ARKD I an St B DA N AR R B R s S LU ik, iR R
BHRT BATE R, W] Rmgs AT, BXRIBFE Y. wireless_net@163.com.

a. Wil 2.45 FiRiiR, 1R CC2530 5 s i YT L B 4T HF, F4% F CC Debugger
[) reset BEIFHHIA AR /R AT AR, I fa s XU HE A M o 42 L B AT
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This device has been locked for debugging. To enable
debugging
and continue with download, the device need to be erased.

To erase and continue press Ok, or Cancel to abort
R’E BiE

K245 JCikiE R
b. Wil 2.46 Froniael, MONIEHING, WEANERMRER, W05,

Driver (1K)

Downloading and verifying application ..

K 2.46 SR B a)
c. Nl 2.47 PN, BEESRJEIRTE 1528 R AT Rebuild AN #4E, 15T 404R §5 S246

LIEPAT Rebuild All J5 F B bk :
Get Alternative File [ X ]

Could notfind the following source file:
C.\Users\zach\DssKlop\FiSS\?Nﬁ\Proncls\zs1ack\ZMam\Tl253DDB\ZMam c

<none> E
T | m—a—

["]ifpossible, don't show this dialog again

K 2.47 AP IR

Suggested altemative
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K= LB MNENS SRS

1 SWEXSHB

o1 NJSL S NFERISEE, 4 AFLF e e Sie:
o iR Ju kit AR A B ik 5 0 I
oA S IR AiE JE e (5 TE I B B 45 AP (1538

2 FZWBE=E5FEIE

A de
21 SLGE=

TER G TE TR USRS o2k HRB o AR 7 s 84 15 18 « /£ WLAN A1, WF 553K H 2.4/5GHz
AR BOAS B AT R AL S, WIFT (58 2 RO SR RN S WM 26 3 % H W TAET, {4 WiFi
I 22 B B TR AR I, B2 TN ERIGE R, KRGS ATtz —, &
SEIG BT X612 vl 8 T AT

Sz b B 5] inSSIDer A iPerf RN, —H W AU -

inSSIDer B MetaGeek A F A BIHAT, FTH TR WiFi 05, FHREEEATR RS
B, DLHEE WIFT W4 )i, R3] WIF #si 5, STEHRR A1 MAC ik, $ilis e
S, RS EARIRAF(SSID)E M AFLA TR 45T PESE, eAh, BT R EL
BE T, VLIRS 5 50 B A A4 15 L .

iPerf JyMzg vEae A TR, A ZAFES4, nIllE TCP Al UDP (M3 % I 4E. £
B EAFREL, 7F Windows W R] ELFEEAT iPerf A $h4T 3CF, To75 2%, TiAE Ubuntu &
i ] K £y 4 (sudo apt-get install iperf)#E47 2258, SRIGAE fr 47 HIE4T .

2.2 SCIG[RIE

SLAH SIS B By E AR oLkt AR HEATHC E (A% SSID. WY {5iELL & DHCP
), DAAHE AR FAIH inSSIDer A IIEAFEE N WiFi &5 0 e,
WiFi {55 A RaE, (Rt E R g EHRBOV M IETE.

PRSI T A iPerf BN SR TE BN BT ABON 2 R LN 28 AR i . (e
5t ERIZ A '*”Jfg/\g)3 i, ) v (RIS 17 I 55 A i, DAL B A 2 M A 14
Pk ide 5 L S ia A iy

3 LWIMES yz‘i

3.1 EALstiE
(1) MEEBEYE:
PC —&. &M K—A TCEHHE(FFIERE Internet) — A WREEIR HIFIERCH — AN
inSSIDer #f4:
(2) U
o SRt 3.1 & 3.3 i
o LM -RWE 3.1 Frax, #HiLFHLILHH PC LN B LMK, W ZIELM .
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B S PN 75 B2 25 kA, T LSS B R AL WNTLab/experiments/exp3.
einSSIDer BAFE M T &idthhl: http://www.metageek.com/support/downloads/, EZHH T
3RO R U B LSRG B YR AL WNT Lab/experiments/exp3 .

3.2 ¥ RsEL

(1) MBI

PCUUE. ToAMARIUA . ToL K B 4% (75 42 Internet) — >, B AR)R FRIEIE RO & — 1>
iPerf 2
(2) U

o SR P 3.1 & 3.3 s

eiPerf i ft: {EFHMEMIIRAN 3.0.12 [, AFELAK/NL 1.3MB, T HU5A M8 7
P, WNTLab/experiments/exp3, B P &t~ https://iperf.fr/.

<@
<&

M3l EhRE M32 T E33 AEREEGER
4 EMSLWPREER

SR S0 N A IO JR N, LARAE AT inssider BPHIE WiFD 5582k, 08
FOR 1AL 5E R

41 FcikFmimMEN

(1) MRHE 3.1 TR L B A PR TR

(2) KL HHES A LAN/WAN” CZEHAE Internet, K5 “Power” I FE 4 B IR HL JFUE T
B, Wik 3.4 Fin;

(3) AT EKHHATHE R, HIRRAT MR —IR, SR ETRR T 5, RN s
CIFHL, Wi 3.5 fir. KIZTLLE 25 Reset 5 5 #hLL F, T84T INARIG TCER I sk
SR E R

=
=
2
\ r:;
-

Kl 3.4 EHITLEHEA K 3.5 L H AL
(4) R PCEA LMK, KM K#7E PC 1 USB #1105 Wik PC HH LM R,
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Bk 1Z 0 5
(5) LR PC rI R BITCLR B AR5 5, W& 3.6 s, EHAZICL M4
(6) BF LM MBS PR IR 8% 1P, & 3.7 i, UIbAbN 192.168.1.253;

—
AR 4
| % 512 2
Internet (&l
|| FoENEEE ~
512 Cikig -A!!! T
TP-LINK_5676D9 ol
W RS R R A TR A
a7,
- e (R |
BILEwifie577 M
nbu-auto !!ﬂ]
Th o 719010 a7
FIFFREEFIHEEH

K36 HEALILLMS K137 e IP
(7) 1£ PC rh il Yo 2 bk A= 4 N 56 (6) 20 th A5 2R BE eh 2 1P bk, JRREN
(8) MRIEIL /R BEEH R a, BIREACL RS Al E R 58, WK 3.9 Prn;

ARFEEZE, FHURETRRED

BOOMHEREE, SNTHEHEESME

RWEFD
e-1sliHF. FB (HAFNS | FEHES (TR B
SERTIANENTIES, DEHTRIEL S, N
$a56Df c2%0c
THIAER
TE: WA IR REES, FYRB e LR ER RET
[, IS, RRERELr 2R, B TRaaast. WELT BERA: & ”
BFEEERT, Hirese RO - s oL ssTee
18 ifi: B (WS 1)
L] 11ben aixed
mac bk -B4-GE-55-19-10

K38 WHEEH AR K39 TL&MHSTEE RS
411 FZ&EHAFBEARELE
(1) L TAEREARE: Ad A g TR m, EEBACh“AP: #2 S
X7, FEHE ST, WA 3.0 Bk,

FHETFHEARE

(@) AF: BEAsiET

(C) Router: FEbpEmET,

( i‘ Repeater: st

() Fridge: FrEE,

(C)Client: R
iz

K310 Lk TAFHABE
() HAWE: mdi /At rh ot in B- AR E I, E SSID 5. fFiF. #.
B WA e t)E, JF AR /sy, Wk 3.11 Fios;
(3) DHCP JIR 5514 &« pei i e M3 HA% Hh“DHCP JIR %% #5-DHCP il 55 iE i, 1% 4% DHCP
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M55 a5 0 JE FPIRAS, WE LRI AT, (RN 1Z AP HIBLR REMS SNSRI 1P i
ik, I A RAE, Wl 3.12 B

4 138 AR E PR IDHCP R SR E R AL R B IS R AT TCe /IR -

CPiRSE: OTREA @BA OaHh
sspS: [512 b

fEiE: 1~ b
Ht: Liben nixed ¥ HHAHE: [120 | H¥ (1zesonEh, BREi12058)
FEEE: B3 v PRISE : (A3
FIAR7RE s [ ] A
LB oA )
BN (i)

K311 FEARKE ¥ 3.12 DHCP it &
412 REBRHBREERE
SR 411 WECE S, BHECIEE TR, AT AP FLIERS . T RNH
M E. BARESRE: Sl ik BN e S W E I, IR B IEE
L “WPA-PSK/WPA2-PSK”. B INIERA Ny “H B, 5L AES, RJE 1 E PSK %1H
FIZH B AR R A . B e S Wi 3.13 s .

'] ¥PA-FSE/WPAZ-FSK

28
T
PSEEE: [wirelesscode |

{B-E3 P ASCITI = H -4+
AT A
(R, BeMEA0, FEHM0)

K 313 Z%4afilE
4.2 NE WiFi FiEfREENS

TR WIFi (55 ke, LR 1 GRCE 7 LMK inSSIDer #EH) PC,
inSSIDer 1217 St U1K 3.14 Fivn ( BRER, KT 26 I s 2250 E B HI S e ) o
AT 1, inSSIDer 2 F14 A FEIFA B 1) WIFi (55, IF s HORE L ) 26 HH 28 MAC
bk, SSID sk AL FR. FTHEIE. a2, WESEE, WK 3.15 Fir.

e W Wy o H e
AR |l Cominil frdrd B ANE G Oin SUB ] i Vet e w s
! 0

P 3.14 inSSIDer #AEHI4H S 1H K K 3.15 F#FE WiFi 555 8K
Bl 3.15 IKHMEZRR WiFi (55 5 S E RO BOEEN BIWEE, KIS WiF
fE5 N1, 6. 11151, HEEE/LFREH. 5256 PC AITERK WIiFi #4 &5 (SSID: 512) 415
1, HYer5HEE 182, BEaeekAEME, B WIiF 55 5% T
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Kl 3.16 WiFi 155 i S E 11
B T 457 I 3R 7 S R WA A5 5 558 R 1 (49 28 A 17 950 o SO B TR0 52 P i B0 PC BT 42 WF
55 (SSID: 512)11 5% B M i (B A8 — e B0

K 3.17  WIFi 15 5 5 B Fl B ] i 28 A0 1
NGRS TEE, T AR EE T ERRE, BAEwmE 3.18 B, KBEE 1
BECNIEIE 9. RAFRE, HREH.

4P {874

sST0S: [1P-LImg_sara08
FE: 9~

#3h:  1lben mized
Mg B -

7] iRk

v Figsso g

EE =9
K3.18 oLkt h s EiEB
i1 inSSIDer FR- I MHELLAFIERS, FIES], L ErJELE s
NIEIE 9, HiFEFEYERTT.
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Jiii]
=
off
an

K 3.19 S WIFi {SEE

4

5 5 L B I 1) AR AL L

K] 3.20 HEEJEII WIFi {5
5 VYRIEELPBSER

PRSI N AN EA R 2R T B farPERE ,  BIAE Al S 56 b 4 i 1) JE 2k R 38
N N AEE BN BAC B RN B 2 A v e s SRIR R 4 NILRTE R A
3.21 iz, 4 Noril#RfE 4 & PC.

51 {FEREIHMELHIERE

(1) HRHE 3.2 WS AR, 4 6 PC #FH M LI M -KIF H 3 iPerf # 1),

(2) ¥ 4 & PC #BERZE 4.1 A AT L SR M

(3) HRHEERE 4 5 N AKG IO LB A3 (5 E W BV BN B S, WifEiE 1,

(4) sEIIRIM A 3.21 Fizn, PCO MAR%#%, PCLl. PC2 fll PC3 N Fif. {E PCO H1,
FIF iPerf THIFE 3 MRS, 23T 0N: iperf -s -p PORT. A1 PORT i HAT % &,
AEN 5000 LUJE i 5 i« FEARSEER T, i 5 23 7l ¥ B N 50626, 50627 1 50628,
BARE 3.22. ¥ 3.23 MK 3.24 fivn . (GHAER, AHITHA ipert ay$HY, 77277 iPerf.exe
Pt HR T, I EH AT, B GSHERLRET TR L)
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-
S fr 6~

K321 sEnibRER

C:\Users\DK>cd C:\Users\DK\Desktop\iperf-2.0.0\bin

C:\Users\DK\Desktop\iperf-2.0.0\bin>iperf -s -p 50626

Server listening on TCP port 50626
TCP window size: 8.00 KByte (default)

3.22  WsWri [ 50626 1) iPerf f %5
:\Users\DK>cd C:\Users\DK\Desktop\iperf-2.0.0\bin
C:\Users\DK\Desktop\iperf-2.0.0\bin>iperf -s -p 50627

Server listening on TCP port 50827
TCP window size: 8.00 KByte (default)

K 3.23  WAWri 1 50627 [1) iPerf IR %

C:\Users\DK>cd C:\Users\DK\Desktop\iperf-2.0.0\bin
C:\Users\DK\Desktop\iperf-2.0.0\bin>iperf -s -p S0628

Server listening on TCP port 50628
TCP window size: 8.00 KByte (default)

3.24  WiWriE 1 50628 (1 iPerf %%

(5) 7£ PCO JFJd 3 MRS A, EHEETE PCL. PC2 Al PC3 il 4R FFh AT i 2
iperf -c IP_ADDRESS -p PORT -i 5 -t 20. 1 IP_ADDRESS & PCO K/ IP Hitik, PORT
I3 B E NP IR@) T IR 3 AN RS RN 3 1, -i o EI g, 5 N HAR E R (1),

-t NI ER, 20 R 20 7, %iw ERUE 3.25 2K 3.28 Fion. ( FEE, X7 1P ADDRESS
RIIPCO ff B/ \P bl 110 Y, 15 ARG 55T 75 55(5) Ao )

K 3.25 PC1 [ PCO KikHEH
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[156] local 192.168.1.183 port 54141 connected with 192.168.1.101 port 58627
[ ID] Interval Transfer Bandwidth
[1561 B.B- 5.8 sec 7208 KBytez 1.18 Mhits/zec

[1561 5.@-10.@ sec 616 KBytes 1.A1 Mhits/szec
[1561 1A.@-15.@ sec 728 KBytes 1.18 Mhitss/zec
[156]1 15.8-28.8 sec  6B8 KBytes 996 Khits/sec
[15%6]1 0.B-2P8.8 sec 2.61 MBytes 1.89 Hhits/sec

K 3.26 PC2 [ PCO KiZ¥HE M

local 192. .1.118 port 49883 connected with 192.168.1.1681 port 50628
Interval Transfer Bandwidth

A.8- 5. 664 KBytes .89 Mhits/sec

5.8-18. 632 KBytes .84 Mhits/zec

18.8-15. 656 KBytes .87 Mhitsrszec

15.8-208. 880 KBytes .44 Mhitsr/sec

A.8-28. 2.77 MBytes .16 Mhits/sec

local 192. .1.101 port 50626 connected with 192.168.1.104 port 54012
Interval Transfer Bandwidth
0.0-20.0 13.7 MBytes 5.76 Mbits/sec

local 192.168.1.101 port 50627 connected with 192.168.1.103 port S4141
Interval Transfer Bandwidth
0.8-20.0 sec 2.61 MBytes 1.09 Mbits/sec

local 192. .1.101 port 50628 connected with 192.168.1.110 port 49803
Interval Transfer Bandwidth
2. 77 MBytes 1.16 Hbits/sec

K 3.28 PCO i3l PC1-PC3 K i H) % E £

5.2 {51855 N 1L fE

(1) 5ERE 5.1 LGS, KL aSsrEERENRTHGEE, WEE9
(2) HIKPAT 5.1 WHHIE @), (5), BT84 RWA 3.29 &K 3.32 fis. xﬁtt 3.25
I 3.28 AT I, W EE NI LR LT EE A E.

cted with 192. 168. 1. 101 port
h

K] 3.29 PC1 [r] PCO A& iEHHE

local 192.168.1.183 port 54138 connected with 192.168.1.181 port 58627
Interval Transfer Bandwidth
a8.8- 5.8 688 KBytes
& & 768 KBuytes
1 & 888 KBuytes
1 i 888 KBytes
3.88 MBytes

local 192. .1.118 port 49799 connected with 192.168.1.181 port S5B628
Interval Transfer Bandwidth

688 KBytes 1.11 Mhi

744 KBytes 1.22 Mhi

872 KBytes 1.43 Mhi

1.23 MBytes 2.86 Mhi

3.48 MBytes 1.46

3.31 PC3 [a] PCO Kix%ds

local 192. .1.101 port 50626 connected with 192.168.1.104 port 53999

Interval Transfer Banduidth
9.0-20.1 16.2 MBytes 6.77 Mbits/sec
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[268] local 192.168.1.101 port 50627 connected with 192.168.1.103 port 54138
[ ID] Interval Transfer Bandwidth
[268] ©0.8-20.1 sec 3.08 MBytes 1.29 Mbits/sec

[268] local 192.168.1.101 port 50628 connected with 192.168.1.119 port 43799
[ ID] Interval Transfer Bandwidth
0.0-19.9 sec  3.48 MBytes 1.46 Mbits/sec

K 3.32 PCO Y| PC1l. PC2 fll PC3 K ik M4

6 ZFHRITSTHL

ARSI ST T AT R AT T 2R R e X R 2 X (B S A I B A e el B, SR e R
inSSIDer 43 #1 A B PR B I WiFi #4555, EEERS, &0 HEANREERA NN
=M LR .

7 EEEmN

SEOG I R B

(1) E5mEMEKAAA dBm, HASEB/NEWES SloR. —BH, WIFi 5558
i 4bF-120dBm~-30dBm i [, 1fi>-50dBm A#5E(E 5, <-90dBm 1R %, H & "I e TeikiERE

(2) SEIFTH EHL LB 2T M. FTHF inSSIDer #f4: Jj5 — M2 BRIk To 2k N
K, EHPHEN KRR S TERN, s TR Tk,

(3) WA EREMS [ WL S om T R e Ik, (HAREAE — e BELE, eI R B2 s —EL
T

(4) PATHTA iperf fr 40, THLE iPerfexe FT{EM H XN, BT EHAT. WEH cd
SHENZH S, BRI 3.33 fian, 528 Tz a ik B 223 iperf 317 .

C:\Users\DK>cd C:\Users\DK\Desktop\iperf-2.0.0\bin

C:\Users\DK\Desktop\iperf-2.0.0\bin>

3.33 it A iPerf.exe fiTfE H %
(5) #F Windows R4H) PC B IP H#ihik i 77300 R . 4T R R “an 23R F57s T
N4 ipconfigs £E45 F iR RIA R & 1 M 48 205 B, 1l 3.34 Fizs BN PC 7R i kA
HHR 1P ML

L BRI

: lan

: fe80::f0B3:3869:41bF:94a9%14
: 192.168.1.224

1 299.255.255.0

: 192.188.1.1

K334 &FEREM P Huht
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KM kEFEEMNESNE
BRI & SR

1 SSWEXSHEB
ol ML
o S I 5] T U B T
o LALLM T IR

2 ERER5FIE

ARSI 2 BT O TC LR R N AT AT R, BRI N 2 WA 3 &, (55 I ERH
Windows Z 42 wlanapi & 7, Hil Son5 EIEALR A Java P E RS JTable FIFF
TR R HZE % JFreeChart.

3 REME5FIR

(1) PREETLE:

PC —&. &M+ —. Winpcap M5 H & . Visual Studio 2015 # 4. IntelliJ IDEA
At Java PR,
(2) AU

o LM -RWIE 4.1 Frox, #HEEFLIGHTH PC TN E LMK, N HZIELEMN .
B — AT B 75 B e 2 0K, 1 WLSEEE BEUR AL WNTLab/experiments/expd .

eWinpcap WZEIF K GL: TEEMHRAN 4.1.2 iRk, K458 K/N2) 7T00KB, FE5iEE
D556 R Bl WNTLab/experiments/exp4, B M T #hht: http://Awww.winpcap.org/devel.htm.

e Visual Studio 2015 ¥ 5 W T #Hdk: https://www.visualstudio.com, FEZAH T % J7i2:
Ko B 0, SI26 28 Y 41, WNT Lab/experiments/exp4. Visual Studio 2015 1% 57 4% Windws7 SP1
KU ERYGE, ASE L Windows10 £ 4:H+ i VS 2015 A .

eintelli) IDEA & java &5 FIEEMIF R THE, VEAM N7 & U0H S W SLis e
WNTLab/experiments/exp4, B M F#HLlEA:  http://www.jetbrains.com/idea/.

eJava M1 L EE IDK, &2 Java i 5 AT K TAA, 65 1 Java Kz 745 JRE
A Java TR AEFMEHRAN 9.0.1, LA AK/NL 370MB, T HI7VEE W25 5 5
WNTLab/experiments/exp4, B M F#HLIE:  http://www.oracle.com/technetwork/cn/java/
javase/downloads/index.html .

o ARSI FEL T BRI AL VS B TR UM Java REEFARISIE NS, B THAT A
T, SERAEERC B G AT B O g 1

4.1 TLEMR
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4 SHEBSITIL

41 ARFELWEE

HH T Windows %4t H 7 wlanapi.dll 2845827, Fril VS 2015 R MBI L H AT E -
T4 IDEA MTFRIATERE . K NEI jfreechart 4B AR K 2IFE 2 B, W1“C:\
SeB6 A\jfreechart”, BLIALE jar 4. SCRYFURGIFEFSS, WK 4.2 iR,

&« v A C\%d\jfreechart
Ei *= i
o REHE
ant 31 14:02
& OneDrive checkstyle 1402
g docfiles 14:02
i 02
i Deskiop experimental 1402
_ lib 1402
Bwpszm .
) source 1402
Bl st 1402
=Bh fests 1402
Ehre "] Changelog 402 M 464 KB
+ T £ jfreechart-1.0.19-demo.jar 14:02 Executable Jar File 1404 KB
) ER &/ licence-LGPLbxt 1311402 TXT 3¢ 26 KB
2 08(0) _ NEWS /31 14:02 et 39KB
1 02 (ML 0
o gaoni () o pomxml 14:02 XML XH 10KB
4 READMEtt 311402 TXT X% 37KB

=vDi(\192168.1.210

K15 jfreechart J5,

K] 4.2 jfreechart H 3¢
7t IDEA LS\ IDK #1 jfreechart ATt jar £, BRI,

(1) $ A JDK: 7f IDEA T HA“H %k File->Project Structure, 7E7:77 Project Settings
NIk Project HEHATHCE , FEAEA T Project SDK R iE$¥ New...->JDK, ¥l IDK A M 22 2% %

12, i 4.3 Fis.

B Project Structure

&

Project Settings
Project
Modules
Libraries
Facets
Artifacts

Platform Sattings
SDKs

Global Libraries

Problems

Project name:
WifiDisplay

Project SDK:
This 50K is default for all project modules.
A medule specific SDK can be config

<ho SDK= n

Project language level: et up Project S0
This language level is detault for all p TS
A module specific language level can 5 Intelli} Flatform Plugin SOK wules as required.

8 - Lambelas, type annctations ete. | | Android SDK

of the medules as required.

Project compiler output:

This path is used to store all project compilation results.

A directory corresponding to each module is oreated under this path,

This dir ectory contains two subdirectories: Production and Test for pmdu( tion code and test sources, Tespec liv:‘b‘.
A module specific compller cutput path can be configured for each of the modules as required.

CAERMNEHEGE SR EEWIiDisplayiout

“ Cancel Apply Help
K 4.3 ¥ IDK BkiE

(2) S\ jfreechart jar fi: 7£ IDEA % 4% File->Project Structure, 7E /7 Project Settings
CNiE#¢ Modules BHTHELE , JE1EA4 J7i%#¢ Dependencies-> “+” #%411->JARs or directories...,
%N JFreeChart T #fL# jfreechart-1.0.19-demo.jar £, 1 4.4 iR,

42|
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O Name: | WifiDisplay
WHliDisplay
Sources  Paths Dependencies

| Modues | Madule SDK: | #2 Project SDK - P

Export

P 1.8 (java version “1.8.0 91

Modub 1 smnis or directories..
<Module sources o
Platform Settings 2 Libwary.

5

WifiDis play Com| g 3 Module Dependency..

Dependencies storage format:  Intelli] IDEA [imi) n

[ ox QST Help
Kl 4.4 70 jar £
NEGEAC B A Y, Tliz4T WifiDisplay T2 MakeGraph.java SCfF. 0 & %I,
IDEA &4 il 80 o S

4.2 HIRERERRIFE I

7E WifiScan T2, P78 C++ifH wlanapi #24L#) WlanEnuminterfaces B8 535 24
ISR, FFli 24 ar M58 8 WianGetNetworkBssList &%, $HU M A iR 55 45
BSS 4441 i 7 BSS 44413, KL BSS X Miff5 2., 41 MAC Ml FifE(5iE. SSID.
RSSI. BERETIE . BSS KAEE, fE NN SO, S5 s B

Plfar s BSS 15 o, HACRS AT Fras, HRvE W WifiScan.cpp SCfF.

VOID PrintBssInfo(__in PWLAN_BSS_ENTRY pBss) {

WCHAR strSsid[DOT11_SSID. MAX_LENGTH+1];
UINT i;
PBYTE ple=NULL;
if (pBss!=NULL) {
/I MAC address
for (i=0;i<6;i++)
weout<<setw(2)<<setfill(L'0")
<<hex<<(UINT)pBss->dot11Bssid[i]<<L" *;
weout << """
/ISSID
weout<<SsidToStringW(strSsid,sizeof(strSsid)/sizeof(WCHAR),
&pBss->dot11Ssid);
weout << ",";
/ICHANNEL
ULONG Channel = 0;
if((pBss->ulChCenterFrequency)/1000<3000)
Channel = ((pBss->ulChCenterFrequency)/1000-2412)/5+1;

else
Channel = ((pBss->ulChCenterFrequency)/1000-5745)/20+149;
wcout<<dec<<Channel;
wceout<<""™;
/IRssi

if (pBss->IRssi > (-34)) pBss->IRssi = -34;//avoid some invalid case
wcout << pBss->IRssi;

wceout << "™

/ILinkQuality

wcout << pBss->uLinkQuality;

wceout << "™
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switch (pBss->dot11BssType) {
case dotll BSS type_infrastructure:wcout<<"infrastructure"; break;
case dotll BSS_type_independent:wcout<<"independent"; break;
default:wcout<<"any";

}

wceout <<",";

}
}

4.3 HIRERIRSERE S

f£ WifiDisplay T2+, f25@idia T [—H % N WifiScan.exe, 4 SEHI3k45 1) BSS
AN SO, FEiE Java S2EUIGIS S ) BSS s, 4§ JTable A1 JFreeChart i
1T HHE RN

Z TR = KB4, 2054 ImportData. BSSDataUnit 5 MakeGraph, HIhRERH &
un 4.5 fiok.

I B 7R AREER

ImportData BSSDataUnit

MakeGraph

BIRSA IR 1
45 Hdfs R ThRERTH
44 HENITRIESH

BAPAT IR B 4.6 s, BARSCILRT 2 H 5 HE Rl CH+32l, i
B WifiScan.exe F2/7 . Hdis Bon bl Java SCEL, 2w ARk WifiDisplay.jar #2)% . {£&, ™
HEAUSAERI—HZE N,
HIE IR EARIER
‘ﬁMéﬁWfﬁﬁ‘

l

GHlESR

|

‘ FEIEBTST

‘ iZERBSSE &I ‘

l IR R AR ER
‘ VB FIBSSEAFIFE ‘ SRR FF B 42
‘ﬁﬂlBSSiﬁfﬁ?&?&%%‘ ‘ BRUEHEZRNE ‘

I
|

‘ BRI BT Sz 14 ‘

4.6 PAFPATHRE A
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5 SLWHERE5S
JHiE Cmd Ay AT HE NIRRT AE B, HAFE 4 java -jar WifiDisplay.jar, 12474558 Wikl
4.7 Fior, B4 1000ms B — i .

l ERPERIES, —
2 AGHZSRER (= RSSIETFFE < UREEAERES
i 5 AR B gt 5 \ i

Rssi[dbm]

ey
—in — a4 ——is — is]

6 HRERSSHh

FESERAER] wlanaip T PESRIUCICLL M 2% B i 2Rl |, 22 50fE Windows 185 fi
CIC++iE & AT R B B fibl, TR S5 ALY Java M85 T T A HT GUI AHIA .
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KR Tk EEMNBiESET

1 SEWEXSH®
o1 AT 5E Rk
o AR LI eI & T B 1r A A &
o2%>] Windows _|[¥] Wireshark 4R £33 S 20 #r
e2#>] Linux 1] Wireshark 1 Kismet %i#i £.4/ 35 A1 #7

2 ZRERS5RIE

(1) WLAN FiR 25 WM 28 3 3, WLAN o2l & T HA 3y 3 28 aff4kill&E T H
Sk ATAL, i Wireshark A1 Mognet; b G283 455 % FII & T, 40 Kismet. WiFiscanner
1 Wavemon; c.SziePE oLkl & T 5, 40 Airtraf, Jigsaw F1 WisMon. % 4.1 51| 7% W2k
W& T RS

#5651 LN ETHFEN

TH N TTiERE R gt FA
T | AUk | Peap | Linux EA TR AP | TR | EUEFE | C% | Peap | BiEE "
Airtraf v y Linux
Easysnuffle \ \ \ Linux
Jigsaw \ \ R
. Linux&Wind
Kismet J J v v v ows (2R
EARREZ |
Mognet v v i Java %5
Wavemon \ \ Linux
WiFiscanner N N N Linux
Wireshark N y R v N EA OS]
Wismon \ \ R Linux
) EARREZ |
wit y v FH Perl 285)

Linux ZR G5 E L@ A, Linux ERJELRN&E T B E/b 2 BIRH, R34
THI o2 W 26 15 S, 177 Windows “F & 2545 15 22 BRI (VF 2 Jo2e M 2645 B 2 bl i 8) -

(2) Wireshark AHK/1 442 Wk 3.5 5.

(3) Kismet AJ L(FIIE 24 fORE A — )45 |IEEE 802.11 FIE(E, SCRHEMEY R, RE it
TR IEAE AN . Kismet 84 2 SR EUECHE G RAR T IR 2%, TR IR HE diy 44 1R D) 28 0 2 )
2%, I BRI A AR R R ST E AR

3 SKWIMESHEIR

3.1 EAHSEE

PC —&. I&M-E—4. Wireshark %/ (Windows ).
(2) MU
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o LM KUK 5.1 Fiw, #HiLHSLIGHH PC TN E LM<, M H% LM .
B — RS PN 75 e B kA, T LS B R AL WNTLab/experiments/exp5.

eWireshark . 1EEEHIRAN 2.2.7, 2FA K/ 50MB, T T7%1E W S50 B
£, WNTLab/experiments/exp5, B M T &hdik:  https://www.wireshark.org/download.html.

3.2 i LG

(1) HEETUE:

PC — 4. LMK —4. wnt-contiki EHIHL R 5.
(2) U

ewnt-contiki MEFINL RGNSELS—5 4.2 THEENIEL, CEM T ARSI I # KAt
Wireshark(Linux fiix) .

K51 TLLME

4 B PREER

Sl N 2 N TE Windows R4t PC A Wireshark 4D & 028 ey 38 ;- SR 22
K1 AT 5E

41 SCIGER

(1) R 3.1 WAL HT A BB B

(2) Wk PC ANEAM LM, MK LM RAfifE PC ) USB #% 1, JHAE RGTHIMILE
A A B, WK 6.2 fos; Wik PC B BZkM -, inBkid iz ik,

() RirRGUEFFAIL XL LML EbR, AT L MESERRE Y, S Ty
?ﬁi%‘?iﬂﬁ’]%@%ﬂéﬁ R BN N2 TE Lk WY 4 AT T % EH—IEJ_ 5 AP [E]fiEfE, Wil 5.3 fs.

RS -
FEHIER\MEH] Internet\ SR v | 4 | BE ESEE F==- 512 2
Internet 58
- X - ot ~
VirtualBox Host-Only Network L_ VMware Network Adapter
>, O T=E_ VMnenl 512 =]
@ VirtualBox Host-Only Ethernet ... % 2EA ° L
- - EFR: 512 1
VMware Network Adapter FHEEE e ey
‘.".F VMnet8 kﬁ- 512 2 ffz;’i' 35?;’; bk
W o ] Lo CHINANET-EDU | =2 : =
== Intel(R) 82579LM Gigabit Net... Fiprnser 302 11n
c FIBERE 2 : FoEREEE nbu-auto SSID: 512
A e WS 5100
® %7 TAP-Windows Adapter V9 Hﬂﬂ Realtek RTL8188CU Wireless L... TP-LINK_713910 L]
- FoEEMEEERE 2 .
t"‘*ﬁﬂﬂ s L EFwifi6577 o 2
Microsoft Virtual WiFi Minipor... nbu-wireless ;ﬂj i
FTH ISR S
] 5.2 B Lk M 4% 1L Al5.3 ERTL R
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4.2 Wireshark BRAEREN 2B

Wireshark $#&4t 7 IEH 52 5 1 R T AL S, il 5.4 Fioc. 5 RZHEDE AT

—Ff, Wireshark 3= & FH a0 T #5024 %
® EZRH. GEREEMIIRE;

ETER: RAEHThEE, QORGSR 3RS
ST EAE (Filter toolbar): [ & Xk 318 77 vE 1 8 B A 5 61
FIRE (Capture): FRALH ISR AN ERE;
#EBh (Capture Help):  FEALHF 5 A 5 B
SCAEIESE (Files/Online): $AE— S84 F (O BERE IR
RS B AT AR DL BRI 2 71
(FER, TR A 5E S A AR A A A s 77 2257 1 62 P e ()

ey ——
Tl G Yew Go G pde Sttt Tebshary Jodk ek Hob
Fedamas SRS L+ 9T 2 [@E aE®ms B2

Open

Open & praviousty eaptured e

Open Recent:

asan @ Sample Captures
. A ssst of s o s B gy Securltv

reshark 55 securely a5 possi

Starta en
Capture Help

® How to Capture

Stap by step b0 0 sucessshul captura seup

@ 5 Ready to bad or captre No Packets Prafie: Defeut

5.4 Wireshark 5t

Wireshark fili 3k S T4 5.5 Pz, %S 3 AN R, 75 TR 6 P #R T 7 .

(1) BFIZR(Packet List): 7nfTIF AR MM E, GFREIEA H PRtk PRl
KA, BIROKE. JoRE%. adHdh—% (RI—MUERE), 25 B BIRE R I
AR H

(2) 4075 (Packet List): ‘27~ Packet list AR &M AEE, EE7REER.

(3) BT (Packet bytes): 7~ Packet list HIHRIESF AR EHE, LLKTE Packet details
AR HPage i - B o

o= |

A Capturing fro —

fie Edt Wew Go Capture Anahze Statstcs Iekphmy_ Iook Internals Hep
e N BEXR A+ +»0T2I[E QQAQAD ERM% B
Filter: ~ | Expression.. Clear Apply Save
INo. Time Source Destination Protocol Length Info
n 3252.024564 192.168.1.181 239. ZSS 255.250 175 M-SEARCH * HTTP/1.1
3352.360762 fedD cb:9594:b3a FFO2::C 5500 208 M-SEARCH * HTTP/1.1
34 55.076099 192. 1.181 239. 255 255.250 SS0P 175 M-SEARCH * HTTP/1.1
35 55.361309 fe80 :h 9594:b3a ffo2 Ssoe 208 M-SEARCH * HTTP/1.1 ( 1 )
36 58.091276 192. 181 239. 255 255.250 5509 175 M-SEARCH * HTTP/1.1
37 58.363866 fed0 CIJ 9594:b3a ff02::c 5500 208 M-SEARCH * HTTP/1.1
38 61.088918 192. L1.181 239. 255 255.250 S50P 175 M-SEARCH * HTTP/1.1
39 62.361106 fEHU a(ch ‘Ji‘]’l b3a ffD} Ssoe 208 M-SEARCH * HTTP/1.1 e

« Frame 32: 175 bytes on wire (1400 bits), 175 bytes captured (1400 bits) on interface 0

= Ethernet IT, Src: HonHaiPr_f3:bd:dS (c4:Be:8f:f3:b4:d5), Dst: IPvamcast _7f:ff:fa (01:00:5e:7f:ff:fa)
= Internet Protocol version 4, src: 102.168.1.181, Dst: 239.255.255.250 (2)

# User Datagram Protocol, Src Port: 63194, Dst Port: 1900 N

. Simple Service Discovery Protocol

0000 01 00 5e 7f ff fa c4d Be &F f3 b4 d5 08 00 45 00 .. A..... . .. .E
0010 00 al 03 2 00 00 01 11 03 03 c0 a8 01 b3 ef ff ..

0020 ff fa f6 da 07 6c 00 8d a8 4b 4d 2d 53 45 41 52 KM SEM\

0030 43 48 20 2a 20 48 54 54 50 2f 31 2e 31 Od Da 48 CH ¥ HTT P/1.1.. (3)
0040 6f 73 74 3a 32 33 39 Ze 32 35 35 2e 32 35 35 Ze 0s51:239. 255. 255

0050 32 35 30 3a 31 39 30 30 Od Oa 53 54 3a 75 72 6e  250:1900 ..ST:urn

0060 33 ! 63 68 65 6d 61 73 2d 75 70 G6e 70 2d 6f 72 :schemas -upnp-or

0070 64 65 76 69 63 3a 49 e 74 65 72 Ge 65 g:device :Interne

0080 ?d 4? 61 74 65 77 61 9 44 65 76 69 63 65 3a 31  tGateway Device:l

0090 0d Da 4d 61 6e 3a 22 73 73 64 70 3a 64 63 73 63 man:"s sdn disc

00a0 6f 76 65 72 22 0d Oa 4d 58 3a 33 0d 0Oa 0d 0Oa over®. M X:3

@ 57 RS <ive capture i pro... | Packets: 94 - Diplayed: 94 (100.0%) Profie: Defaut

K 5.5 Wireshark i3k Jiim
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4.3 Wireshark SR #1352

(1) FHURHEIRTT, Wi LM & s, Wik 5.6 Fin;

(2) Wireshark [¥] Capture TR L& 1 BT M4 #: O A FR, ik 5 4.1.1 Th & 2N
&M, WK 5.7 Prox, IEMEEEE, s Start SRR,
gffl] =z

_ Interface List

FoEREEEE ~ I:-., /' Live list of the capture interfaces
o1z -ﬁﬁ! (counts incoming packets)
nbu-auto 17 4 Start
CHINANET-EDU _ﬁﬁj " Choose one or more interfaces ta capture from, then Start
nbu-wireless -g!ﬂ
BILETwifie577 ] o R 2 j
TP314 -l m ) T
TP-LINK 713910 Al & VMware Network Adapter VMnetl
RS &% VMware Network Adanter VMnet& =

Kl 5.6 Wi Jogk s id ¥ 5.7 Wireshark [f] Capture it
(3) FUEHIRSG, ARG EE TN, FIRF A=, W 5.8 fis:
(4) HEHERITCL ML, SRR A EHE G DI IR, ikl 5.9 Fs. 45N RETHN
Y%, #i\ URL: http://www.thinkmesh.net/wireless/, 25 T Tf x5t i, SR 133K .

Fio Bt Vem Go Captro feken Simsccs Teephuny Took Inemak Hep
cesma BTXRR Ae+eTFL (EE QLD ADNRE T

B E& Yo G0 Gyre ko Foms Tebghory Dok pienok Heb
o ¥

Filter Apply Save

60.020451 192.168.1.1 5
To.0m0 192.168.1.0 1o2:168.1 224 o
50.040593  Edupinte_7h:7 42 who m, 192, |ss 11 || m w

sde
Q0 RN FoRD FRR AR AT PP TR Twews an e
< Frame 2: 342 bytes on wire (2738 bits), 42 ytes captured (2736 bits) on nk
Etharmet 1T, Stc: £ kplnte 20:73:4e (ebide:08:20:73:4e), Dst: Broadcast (Ff‘".ff‘ﬂ‘ff.ffj

Internet Protocol Version 4, Src: 0.0.0.0, Dat: 255.255.253.255
* User Datagran protocol, Sr Port: 69, DEt Port: 67
= Bootstrap Protoco] (Request

ooa HETEE AT T esde po T i depioa 00 LN asNLE
onin Ol aatbad o0 oD 4011 ed TaOD B0 D0 OO B AT A A w
0020 FF £F 00 44 00 43 01 34 24 17 01 01 06 00 ew %6
3030 44 be 0 6 00 00 08 00 5 b b 03 63 60 00 o6
000 00 00 00 00 00 &8 4e 06 2b 73 4e 00 00 00 0O
50 00 00 00 00 00 0D 00 00 GO 00 0D 00 D0 00 00 00
0060 D0 04 00 B 60 00 B0 00 G0 00 O 00 DO 00 00 DO
7000 00 00 B0 00 00 00 00 G0 00 0D G0 00 00 00 B0
0 00 00 00 00 00 DO 00 00 00 00 0D G0 00 00 00 00
G 00 00 00 00 00 DO 00 00 00 00 0D 00 00 00 00 00
0030 00 00 00 00 00 00 00 DO 00 00 0O 00 DO 00 0D DO
0060 D0 00 00 DO 00 0D 00 DO 0O 00 0D 00 DO 00 0D 0O
00 00 00 DO 00 00 00 00 O 00 00 00 0O 00 0D DO ..
0000 00 00 00 00 00 0D £0 00 G0 00 00 00 DO 00 00 0O .
o & i maa: he cature 1 pro.. | Mo Packens profe: Dotk @51 i “Chars\DKiappDwLocah. . | Fackats: 5147 " Dapyed: 5147 (100.05%) - Dropped: 0 (0.7%) Frofi: etk
-

B15.8 JFHaKE BI5.9 B TELkI 4 5 i 1 SR
4.4 LERGHT

ZHT— RS, EEAFECUT U A e :

EAPOL Key: HT o4 AP K WPA 77 dhA7 s, Jir LARR HEAT WPA ZEH ISRk,
WPA KHiE L4 4 BT/, Wil 5.10.

DHCP: ¥k f5 1] AP 3REX IP ik, £145 Discover/offer/Request 1 ACK4 /Nt 2, i 5.11.

Time Source Destination Protocel Length 'Info

1 0.00000000 Tp-LinkT_63:c3:b8 Tp-LinkT_Ob:3a:be EAPOL 113 Key (Message 1 of 4)

2 0.00143800 Tp-LinkT_0Ob:3a:b6 Tp-LinkT_63:d3:b8 EaPoOL 135 Key (Message 2 of 4)

3 0.01011000 Tp-LinkT_63:d3:b8 Tp-LinkT_Ob:3a:bé EAPOL 169 Key (Message 3 of 4)

4 0.01122100 Tp-LinkT_Ob:3a:be Tp-LinkT_62:d3:b8 EAPOL 113 Key (Message 4 of 4)

K 5.10 EAPOL Key

10 14.1749550:0.0.0.0 255.255.255. 255 348 DHCP Discover - Transaction ID Oxea92ldab|
11 14.1853690192.168.1.1 192.168.1.102 DHCP 590 DHCP OF T gl - Transaction ID Oxea921daé
12 14.18625600.0.0.0 255.255.255.255 DHCP 3732 DHCP Request - Transaction ID Oxead2ldaé
13 14.2034810192.168.1.1  192.168.1.102 DHCP 590 DHCP ACK - Transaction ID Oxea921daé

K 5.11 DHCP
DNS: [fi] DNS JIlR 55 283U 42 67 N A 1P ki, ALdE i) o)/ & AN A, Wi 5.12.
TCP: TEANUFIAR S %% Z AV ] SE RN 48 14,  NEIRAL T HE %, CFSFRTER) 3
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WETF, Wk 5.12.
HTTP: ML A ZFEE HTTP BhistfE sy, HIEATFE N GET/Respone, 1K 5.12.

436 21.8572270192.168.1.102 192.168.1.1 DNS 76 standard ry 0x66d0 A eelab.nbu. edu.
437 21.8627850192.168.1.1 192.168.1.102 DNS 234 stand y response 0x66d0 A 210. 33 16 22
438 21.8649220192.168.1.102 210.33.16.22 TP 62 pvi ttp [SYN] Seg=0 Win=65535 Lel D MS5=14

439 21.8697280 210.33.16.22 192.168.1.102 TCP 62 ht
440 21.8697620192.168.1.102 210.33.16.22 TP 54 pvuni ttp [ACK] Ses q 1 ack=1 wi 65535 Len=0
441 21.8704170192.168.1.102 210.33.16.22 HTTP /html /wifd /wiresharktest. ht 1 H]‘I’P/l 1
442 21.8779300210.33.16.22 192.168.1.102 HTTP 575 HTTP/1.1 200 oK (text/htm 1)

K| 5.12 DNS, TCP, HTTP
NE TR TR, AR e & b A L P BCREAT fag BRI JE . ARSI R L BEE BT
W fEE, E2E RO EE .
B, BT Bt A AT AT 2 2% il B I B0 B SR AEL (B 1 B4 B, 1RK
PRI ETCARELTC AN 28 R AE . — A Windows - & T~ R A 18 Al sE AR 4 BESR X L4155
PR, "NHIFE Linux 76 N 3R e d e d 1 EERAE 2.

5 ¥ REBLSREER
b RS M AL Linux FA4E R ALHL 4 I AT Wireshark. Kismet § (8 205
B SRR 1 AL

5.1 Linux TFZME T B Wireshark

511 SLIER

(1) MR¥E 3.2 TIHE A L A AT B s

(2) 1A VMware %4417 7T wnt-contiki Bl FF7E VMware 84 T BAL o i aheny
a8, BN TR e, Edr B (T35 EHLRERE)”, I RERL 8 F T2k
¥

ien [SYN, ACK] seg=0 Ack=1 w =16384 L

station

V| EBEM ERED e 2P oL I DEED|E
T O =Re) > |
(=) TEIEFREED) > CD/DVD (IDE)
EET) Ctrl+Shift+P nE »
&3 432 Ctrl+ Alt+Del(E) v REEEE
MR cul+G S
v =+ »
0 REN) >
AERE () Ctrl+ A+ PriSen ECRLLSIS200) ’
= Realtek 802.11n WLAN Adapter EEEFS T4, I
A\ EEM ’ Chicony Integrated Camera » EAE)...

B3 VMware Tools{T)... v EEEERETE)

1 BE(ES).

K513 RANLFERTLM R
(3) EE BN MLEER, MW BRI R BT LM S, WK 5.14 For, IEHAM
S F) PR 4 TEAT S 1%+

1y B ) soaam 3

Wired connection 1
Disconnect

= 512

= CHINANET-EDU
= nbu-auto

= TP314

= ERwIifi6577
More networks

Connect to Hidden Wi-Fi Network...
Create New Wi-Fi Network...

VPN Connections

+ Enable Networking
+ Enable Wi-Fi

Connection Information
Edit Connections...

Kl 5.14 ERICLE %%
(4) T %, PATAS: ifconfig, WHEBIANE 3 MWLKE: eth*FZELLUKM . lo
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AHERE]  wlan*TE 2k LUK, tnl&l 5.15 Fios . GEER * CESF, H 4k 2y eth0, wlan3.)

% — O wnt-contiki@wnt-contiki: ~

wnt-contiki@wnt-contiki:~$ ifconfig

ethe Link encap:Ethernet HWaddr 00:0c:29:a6:2e:61
inet6 addr: fe80::20c:29ff:feab6:2e61/64 Scope:Link
UP BROADCAST RUNNING MULTICAS MTU:15808 Metric:1
RX packets:185 errors:@ dropped:® overruns:® frame:@
TX packets:554 errors:®@ dropped:® overruns:® carrier:@
collisions:® txqueuelen:1000
RX bytes:16145 (16.1 KB) TX bytes:183989 (103.9 KB)
Interrupt:19 Base address:0x2000

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNMING MTU:65536 Metric:1

RX packets:79 errors:® dropped:® overruns:® frame:®
TX packets:79 errors:® dropped:® overruns:® carrier:@
collisions:® txqueuelen:@

RX bytes:31555 (31.5 KB) TX bytes:31555 (31.5 KB)

Link encap:Ethernet HWaddr e8:4e:06:2b:8a:e7

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:® errors:8 dropped:® overruns:® frame:8
TX packets:@ errors:® dropped:@ overruns:® carrier:@®
collisions:® txqueuelen:1000

RX bytes:® (8.8 B) TX bytes:0 (8.0 B)

Kl 515 MEZEOEE

5.1.2 3LIgi2
(1) #7751 Wireshark ZRAFPET =0, 7R3 H & AN %5 : 123456, FHHhiL, WK
5.18 Fi7n;

Enter your password to perform administrative
tasks

The application 'wireshark’ lets you modify essential parts
of your system.

Password: I ------

Cancel OK

K 5.18 HiAZEG
(2) FINZEILIHMINGE, BEXN Wireshark A EF T, FEEASE 4 WP NAW
Windows fix—3, @& 5.19 flizn, 1EETS% 4.2 14,

The Wireshark Netwark Analyzer [Wireshark 1.7.2 (SVN Rev 42506 from ftrunk)]

File Edit view Go Capture Analyze Statistics Telephony Tools Internals Help
BEe - BEE g¥EXK @

Filter Expression.

The World's Most Popular Network Protocol Analyzer
Version 1.7.2 (SVN Rev 42506 from ftrunk)

Interface List i Open o Website

[ Sr———— opanpreiuy caotred i Vi the pcjocts wabite

ot
{counts incoming packets)
ot Open Recent: ) User's Guide
@ Star The User's Guide fonkine version]
Choase on refrom, thenstart gy Sample Captures
. — Arhscrment o xamoe e escntheis |y Security
‘Work with Wireshark 2 securely as possible.

ce that captures on al nterfaces: any

il Capture Options

Start a capture with detailed options

Readyto load er captur Ha P Profile: Default

P 3] 519 Linux il Wireshark % 3= Limi
(3) & T RIIRBIEAL, SEWiIT RN TSR N ERE, MR8 wlan3, EAk
WIRE 4.3 7, HAAAFER; fiskses)s, MEIEAM S5 4.4 75,
5.2 Linux TEZM=T B Kismet

Kismet B4 L7 FF A v, G0l 5.20. @1T8EE, EFERIA Yes, #%E1%, SRJG4k
SRR Yes, HJaiftE start, SPERIERABNIEIEIE. EFE Yes, FH—F Intf WE N mon0, i
N A name, #XJ5 add, #1 5.21 AR
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A4 N £ Close Console Windows, 7] #| Kismet = %, & 5.22 frx.

Not|
Connected|

Kismet Sort View Windows

Some terminals don't display some colors (notably, dark grey)
correctly. The next line of text should read 'Dark grey text':

Is it visible? If you answer 'No', dark grey

will not be used in the default color scheme. Remember, you
can always change colors to your taste by going to
Kismet->Preferences->Colors.

[ No ] Yes

(Connection refused) will attempt to reconnect in 5 seconds.
: Could not connect to Kismet server 'localhost:2501'

(Connection refused) will attempt to reconnect in 5 seconds.
A Could not connect to Klsmet server 1ocalhost 2501

K 5. 20 F'xj] Kismet

Name ireless a

P
P

K521 #shnimH

~ Kismet Sort View Windows
Kismet 200

Elapsed
00:08.11

Networks
79

Packets
124122

Pkt/Sec

2

Filtered
]
Data

(]

interface
ould not set channel 6/2437 on
: mac8ez211_ ould not set channel 18/2457 on
interface 'mon®' err -

N NOoN
[« BV, |

v

K| 5.22 Kismet = 71
F A HAT LA B 4 SR
ekismet: FLFEHAFI)—LEFE AR A
eSort: HLAIA &H SSID HIFEFFRIN, BN EBhHEF
oView: EFFFHERIRIINE.
eWindows: JEFEEHE N E O
NTH AT BRI E] ) SSID, H&ﬁéﬁ@ﬂﬁﬁ%*ﬂﬁg, & NS EE .
Wk o —A> SSID, A LAE #i% SSID [—Se5A (G R, WfE 5 e R miEeE, wiE
5.23. WIJEHIAE View BLEH M, clients 7] & 2IE4ZH]1% SSID B i R Hihk, 40/ 5.24.
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Network View
-40 Signal

Packet Rate

Clients Sort Windows

. 00:17:C4:E6:00:C9 Unknown 2452 209 25K QuantaMi

:D4 Unknown 156 15K Apple

K 5.24 R AP KIS R
6 HEROSWSTHE
A SEIG 43 ) 7E Windows A Linux R4t N# ] Wireshark, i3k o2k /38 B k47 40
M, FENETHE Linux R4 T Kismet AR . s236 25 B OB AR 700w, w3
Al AT AT T
7 GEEEI

YRR, TR ENERSCIS DR, RN ORUESCAS T A PR R AR IR A, AR B ), A
TR ET5 Wk AR TR R o
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SN T REEIRSE S
B4 TF % SO0

1 SSWEXSHEM
o1 NS
o 5 G R 5
o LRI R T AT R

2 ERER5FIE

A SEe R TELR JRIR M SR R, WLAN 1R 25 M a8 3 2, 2% &
Winpcap M8 &4, 5 Linux R Libpcap JT & GAHEL, W BRBCGEAER, w7 (H
T Libpcap W27 #AE 2] Windows 15 .

3 KEME5FIR

(1) MEEBEE:

PC —&. &M+ —/. Winpcap M£5F kL. Visual Studio 2013 #f4-.
(2) AU

o LM 6.1 fitvn, A& SLIFTH PC ENETLLM ¥, NIEHZLLEM K.
S U AE PN 75 22225 Rk E), T LS5 B R £ WNTLab/experiments/exp6 .

eWinpcap MZEIT K AL: VEHMEHRAN 4.1.2 iR, E45G KN 700KB, R I7EE
DLSE56 % R, WNTLab/experiments/exp6, B M F#aibE: http://www.winpcap.org/devel.htm.

eVisual Studio 2013 ¥ W T &Mk  https://www.visualstudio.com, TEZH T % 772 &
Pt W37 I S256 % A4 WNTLab/experiments/exp6 .

6.1 LM

4 SHEBSITIL

41 ARFEAHEE

NHA4H Visual Studio 2013 [P AR E . K FEA WinPcap & GLf# £ 246 2 H
3%, W“C:\WpdPack”, B4 Lib, Include, CAYRURBIFEF, K 6.2 iR,
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i
T

15
T

& v 4|1 CWpdPack ol
A o " )
N e £ s i

B dogs e

=Bh Examples-peap e

R Ebxamples-remote T8

+ T8 [1; lude 7oz
i Tz

VR X

LE]

K] 6.2 WinPcap J &£ Hx
A3 WinPcap LS, R RAEDTH I WinPeap (ICHE, Bk,
(1) #hninclude ST EFEIH->EE->SECE B E->VCHH S, fERRUTHAENH
SRR E S0, ARSI WinPcap R L Include H 3%, Wil 6.3 Fis.

EM{(O): ZF(Debug) v | FEP):  EEWind2) bl EREERO)..
< EEm ~ wm
AT TIRITEHER $(VC_ExecutablePath_x86);$(WindowsSDK_FxecutablePath);$(VS_Exec
it asEF C:\WpdPack\Include;S(IncludePath)
VC++ BR BaEs ? x
4C/Ces hth) |
210 s > h); |
o - X T
e ENTEEERET S ~ | ok includePath):$MSBuild_Executable
{URBSERE v
B < >
PR
e M
S CA\WpdPack\Include
=E C\gaenii\vs2015\Microsoft Visual Studio 14.0\WQ\include. v
FrsisIm L
T s
b feiEee PFRYE:
b EETE $(VC_IncludePath)
;ﬁ $(WindowsSDK_IncludePath)
XML STRSERERR
b Al [or] WA 2 R T 5 L 3 1) M) >>
s T
b EREN R
ZERE VC++ TER] |, T2 S R FATRa ., TNCLUDE fHAAY,
iE B REFH(A)

K 6.3 #shn Include H
(2) IIMEESCA: 7E E—APIRMSERE B, &8 SO, ARSI WinPcap F & &
1 Lib H3%, WK 6.4 fis.

EM(C): EaDebug) v OEEF:EWIN32) v ERERRO).
4 PR v R
B AHITEHER $(VC_ExecutablePath_xB86);$(WindowsSDK_ExecutablePath)$(VS_Exec
VHL B2ER C:A\WpdPack\Include; $(IncludePath)
VC++ BF El::[=E3 $(VC_ReferencesPath_xB6);
4 C/Cas EER C:\WpdPack\Lib;$(LibraryPath) |
#a 2 w i |
T EER ?
i A EIES 5SDK_IncludePath);$(MSBuild_Executable
farzE3:9
= CA\WpdPack\Lib
IR
s < ¥
T
= A
Fraikm CA\WpdPack\Lib -
w7 CAgaoniiws2015\Microsoft Visual Studio 14.0\VC\lib >
bR
Sheastfo aReE:
b XML STE $(VC_LibraryPath_x86)
o ;mv:»fm ${WindowsSDK _LibraryPath x86)
o EE;“ $INETFXKitsDinLib\um\x86
v SESERST MBI R AR ()
b B R
-
| i BH REFR(A)
-

K 6.4 ¥shnLib H
(3) WINTiALELE X (T HAIE G & E): WH->EM->h B & ME->CIC++-> Tk 2%,
FEFRALFR & PR In WPCAP F1 HAVE_ REMOTE, 18 6.5 7= .
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BE(C): FsDebug)

| | 4 EEEmtE
| A
Wi
VC++ BF
4C/CH+
)
i
TheHEE
R
ES
Tl
ST
BEER
5
PRI
T
b SHER
b iReTE
b HE
b XML STRSERTEE
b BEES
=
b BN RS
b BB

v | FaEP):  FEEWind2)
R E Y

= ENEEIEO).
WIN32; WINDOWS; DEBUG;WPCAP;HAVE REMOTE:%(Preprocess

T ERERTE Y.

_WINDOWS
_DEBUG
WPCAP
HAVE REMOTE

THRBE:
WIN32
_WINDOWS
_DEBUG
WPCAP

HEFRAE:
_UNICODE
UNICODE

AFXDLL

] B2 R EET E B A S A (1)

(M) >>

K 6.5

ININTIAL AR 52 X

(4) @5 wpcap.lib FESCHE: TH ->I00 B JE 1> B8 1 ->4E 8% -> 1 21T, 7R Inidk i
FRn N wpcap.lib, fn& 6.6 .

BO2_11PA BT ? X

BEM(CQ):  Esn(Debug) v FEEP): EM(WIn32) = MEETERO)..
PRIl

i JOUT:"CAUsers\DELL\Desktop\Z % h i \exp5\802_11PA\Debug\B02_11PAexe” /MANIFEST /NXCOMPAT
VA /PDB:"C:\Users\DELL\Desktop\SEls Fifei2\exp51802_11PA\Debug\802 11PA.pdb” /DYNAMICBASE /DEBUG
/MACHINEX86 /SAFESEH /INCREMENTAL /PGD:* CAUsers\DELL\Desktop\sE3a B \expS\802_11PA
\Debug\802_11PA pgd” /SUBSYSTEM:WINDOWS /MANIFESTUAC:"level="asInvoker’ uiAccess="false"”

/ManifestFile:"Debug\802_11PA.exe.intermediate.manifest” /ERRORREPORT:PROMPT /NOLOGO /TLEID:1

HEAM IDL
Windows TEE
o

Fifismn

b AMTA

3

b XML SR RERE

b SUEES.

=

b BE M RS

b ARRSHT

ERD) ASMESEIT R B

wpcap.lib

6.6 ¥ wpcap.lib JF 4
(5) fEf8 A WinPcap API ()35 S A4 H1 8 i#tinclude “peap.h”.
AT SRR B A A, AIEAT WinPeap F AL H AR BIFE 7, 151 W1 Examples-peap S
4 & ) UDPdump
42 BERERT
B MFC LRE, midisCE->#id->TH, 18 Visual C++Hik$ MFC->MFC B 27,
FNTUH ARK, e, N MFC BFHFR T M-S0 . X BEIRFREE T XHEHE, HAhfR

FEERIN, Ry sE BRI
ININRE P S P S SN, REF A A 6.7 P

FEAIA)
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" 2
FHREE FLRT 57 ER
MEEE 2y
THEEH
iR
TcPE | wHIREIE HTTPE |RiAEEiE WVEE [ RhEElE
uopE | FRIREIE ARPE ARSI Pt TPERE
woMp  |RFIREE IcMPve | REREE xe RPSEE
Ait TRSRE

Kl 6.7 FEPESm
WINFESE . BSETTE: AR BRI ESRE A, FTHFRESCFEFHT re
oA, B 6.8, BT re SO H St Dialog SO (O EAE SCE, W&l 6.9. $TTF
S I AE ST 203 0 TR, R T HE P R i B AR XHEHE Y, W& 6.10. M-S 40U B s
dTEAE R A, TR A T iR

P e e LTIRAE - 802_11PA
4 [%] 802 11PA
4 gl 802_11PArc
1 4 &) Dialog
> [A Resourceh IDD_ABOUTBOX
> [A stdafx.h IDD_MY802_11PA_DIALOG
> [A targetver.h > Wl Icon
4 o ESE > Ml String Table
802_11PA.cpp > Wl Version
802_11PADIg.cpp
Protocol_Analyzer.cpp
stdafx.cpp
- ) BIEAE
= 802 11PA.ico
[ 802 11PA.rc
[ My802_11PA.rc2
B ReadMe.txt

Kl 6.8 FTFF rc X 7 K 6.9 #TJF DIALOG 1

Kl 6.10 FTHF T RAEHfI=1E
THME: K “Combo Box”, & “4M-Type #~ H“DropList”s
B S : KM “List Control”, ¥SII—N& 4 K/NWFIFAEE A, WE“IPU-View”
T A“Report”, “4Mil-single selection” A“true”.
BLYHTT: K H“Tree Control”, 1¢E “Full Row Select”. “Has Buttons” “Info Tip”+ “Lines
At Root”#J N*“True”,

AT KH“Edit Control”, ¥ E “Multiline”. “Readonly”. “Auto Vscroll”. “Horizon
Scroll”y “Vertical Scroll”#4)4*“True”,
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Fflds (BB T S, R —— AR
4.3  WMSLSKEBLEME X
HHSCHE, SO 45 Protocol_Define, 4 4 KMk AR, 1 MAC WY Sk

typedef struct ethhdr {
u_char dest[6]; 116 /5711 H bk
u_char src[6]; 116 A1k
u_short type; 112 A5

b

HoAth #2535 X T 5% 7~ HH 1) Protocol_Define.h 3045

4.4 HIRSALIE
TR B A B SR P R 1 b i b3y 2, AR e 6.11 .

AR A8
v v v
ARP1MYL IPSL 1Pv6 T
TCP1#MYL UDPY ICMP8L TCPY UDPT/1MY Kir;]/";ze

K 6.11  HiE AR

PL MAC Z %1, AW NER, HR&Z3E N Protocol_Analyzer.cpp X4
int analyze_frame(const u_char * pkt,struct datapkt * data,struct pktcount *npacket){
int i;
struct ethhdr *ethh = (struct ethhdr*)pkt;
data->ethh = (struct ethhdr*)malloc(sizeof(struct ethhdr));
if(NULL == data->ethh)
return -1;
for(i=0;i<6;i++){
data->ethh->dest[i] = ethh->dest[i];
data->ethh->src[i] = ethh->src[i];
}
npacket->n_sum++;
I*H T T S AL, /R X
data->ethh->type = ntohs(ethh->type);
IIAEFE ARP I8 /2 IP AL?
switch(data->ethh->type){
case 0x0806:
return analyze_arp((u_char*)pkt+14,data,npacket); //mac kK/NN
break;
case 0x0800:
return analyze_ip((u_char*)pkt+14,data,npacket);
break;
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case 0x86dd:
return analyze_ip6((u_char*)pkt+14,data,npacket);
return -1;
break;
default:
npacket->n_other++;
return -1;
break;

}

return 1;

}
45 FiEF

FRFPATRARE 6.12 Prox, BAKSLHL A 2% 802.11PADIg.cpp. V1A, MWiNFIE £
£ A F M — B8 % b # {E (OnLvnitemchangedListl) fl £ & i 2%
(OnNMCustomdrawListl), 75 Z/EXT IR I A vl IEW AT ik 4
HHI R, EFNINF AR, BRI, i 6.13 Fas.

RENMLEIEO
PA_initCap() l ¢
[ MR i
* HWREBIEE OnLvnltemchang
edList1()
REURE l
AEERE p——
l Protocol_Analyze EHEMETIIER
r.cpp PA_updateTree()
e
wELES| |
] : v '
154 BEHGHEE e
= EHAFHIIR
BB < PA_UpiatITNPaCk PA_updateEdit()
1 KIS
i v
IR .
[
L

K 6.12 FTREFHATRE

B LEERAS RS S - 802 11PA

; RO AT FH T A Ak TR R S

B 4k B PR R (D) ¢

[onLynItemchansedlistl |

| maafeEm ) T

K 6.13 s hngfF

5 SKWHERSHMH

FEFAE Visual Studio 2013 i ¥ 04T 2, ZHHATHIR WK 6.14 K.
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i WLAN Packet Analyzer x
Micresoft -
F Pk [ EE
WA SRR ) ~| [imamst
.. EE %  WMACHET  SEIMACHE it IPshi EE =
248 2016/9/25 ... 54 30-52-CB-B4-... 5C-63-BF-SA-.. HTTP  1$2.168.1.102 65.158.122.65
245 2018/9/25 .. 1462 SC-83-BF-SA-.. 30-52-CB-84-.. HTTP 85.155.122.55  152.186.1.102
250 2016/9/25 .. B5  30-52-CB-B4-.. SC-63-BF-SA-.. UDP  192.166.1.102  210.33.16.2
251 2016/3/25 .. 546 SC-E3BF-SA-. 30-52-CB-84-.. UDP  210.33.162  192.168.1.102
252 2016/9/25 .. 66  30-52-CB-84-. SC-63-BF-SA-. TCP 1521681102 111.221.29.254
253 2016/9/25 .. 54  30-52-CB-B4-. SC-63-BF-5A-. HTTP 1921661102 65.158.122.65
254 2016/9/25 ... 66 S5C-63-BF-SA-... 30-52-CB-84-.. TCP 111.221.29.284  192.16B.1.102
255 2016/9/25 .. 54 30-52-CB-Bé-.. SC-63-BFSA-. TCP 1524681102 11122125254
255 2016/9/25 .. 227  30-52-CB-84-.. SC-63-BF-SA-. TCP 1521681102  11122129.254 ~
T w2507 PR A 000O: Sc 63 of Sa 80 08 30 52 cb B4 54 83 08 00 45 00 \o.2.
B co10:
FMAC. 30-52-cb-54-94-83 0020:
H #IMAC, 5¢-63-bf-5a-8d-08 0030: 00 0O 00 00 0O 00 06 76 &F 72 74 65 78 D4 64 &1 ortex.da

0040 74 6L 09 6d 69 €3 72 6f 73 &f 66 74 03 63 6f &d ta.microsoficom
'D0s0: 00 00 01 00 Dz

#I, 06800

A5 G 4l 142 7 1

F AL BOR R Tl

, SR

o TCPE ([s3 HTTPE  [249 | e 6
uoPa  [so ampE 0 tPvats |36

e [0 MPvs [0 = [0
' w352

K 6.14 HATEE R ERE

6 HRERSSHh

FEEYE Windows FELI A WIFT Hfe i AN 7 M A2t B, 2204 Linux 2A855 P E H
CIC++ifi 5 BATIF K WIFi oMl &5, DS A S as A AR ] o

60 I http://www.thinkmesh.net/wireless/



Jin &Jiang, (TLEMEHEARZAFE: FE, NASER) (83 R)LRFM, FHERFE R, 2018

Kt RETENMEBEETDSMNESR

1 SWEXSHB
o1 N7 55
o1 T4 LR S5 1 400
o FUFF NS2 437 TR 52415 41 A
o T i OTcl I 25 st

2 ZRER5RIE

ShgAae
21 XEE=

BEBRTY s 15 Ak 0 AT s P 78 i 1 T PAY T A8 4 e A i VI R A/ 9 o Fl - T A
BARIET /B, FE0CTT AN S IR A8 70 A B L, B AR
b5 s BEGBRCTY AT A2 AR RIE T AT sl

T e 1T R AT AR RO U7 S v BB PN T AR R R i v S R, R R R T
BURGENT AR ] BEAEIR K3 o (B E L SORAE T RAEEVEE 24, ERRIEA S
EREAR, IXPIER RIEFFA LI

2.2 SCIG[RIE

BROBCTY s 0 AR AN 7.0 B, 3T R g R ng (RIS ARUR IR B 45 FR AT 2 ng,  {H ng A
N2 ERANCEBZ UL AR I Y o T DA o RO HRSS no N, m JERAG TN 2 no IELEAR S, 200N
H A 2 TR E A A5, 2o BRI noo BV no A ng [RIRDE AR L5045 no, 73 B 78
no K7 AR IR, P ECEE AN T o TR DRI 32 8 1T e 25 R AT D T R DA B R ] A

ORISR A R, AT R 3.8 AR RTS/ICTS %45 Sk SR A%
JrR AR, Seist 1S RTS &, AL fni Bl BT 1 iR B R R IE A .
RO HATASH, WS 1A CTS &, FRAETT al R A0 B, Ik CTS & Al
FEFMOT AR 5 A e B N B T e AN BT AR AR e o T I #0H 3.8 47

— @

B 7.0 RR minl 7 54 b

Regs 9 s 7 AN ] 7.2 B, 2R R n) R BRGER T ] AN R], AN R R
IERFARLE 7 Ay, RIS R IEAE RIR SR, o 1Rk S EIR ARk . SEEM
38717, 4TSty Sov Riv Ray Horb Riv Ro¥AFEXT TTARSTGE I A, 17 Sav So SA7EAR L
FEIEJEHEIN . Rk, 24 St IEREHIRL Rib, S HIARRIEER KIZL Ry A So Al
B Sy IEAGREARE, IR HMRIRHARIE, o St EdE Kk, Hi b, Sy LKL
PR Ro Y, A Ro FEANTE St IIARIAE B N o NGfA 58 5% 15 i i) &, [FIAE AT R H RTS/CTS
BL o AT ST BI4B fURIE R RTS, (HARMEUT B0, CTS B, AlAE AR G2 —4
Feifr 10 A, FTCASC VMR IE S e B e A S 2 So B Sq ki RTS, {EARILEIXNTR. CTS
I, So ATHEN H Ot i 19 a0, WA AR IEEHE . H2FRIESHE L 3.8 15,
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& —& G— ®

B 7.2 SE R EUR I
3 SLWMMESHEIR

3.1 ERHsES

(1) PAEETTUA:

WEIREM . wnt-ns2 17 HIAEE ., SLE0AAS .
(2) MU

oW ERIREF W0 — 5 3.1 T4

o A BT BT HLS s P A NS2 B, B NS2 AR A
mUDP. mUdpSink 8, sEit—rh ot s e @A, R a e st —
Hownt-ns2 { LS5, ARSI ] BIEIEAT

oW BB AR, M ERIE DRI K, LR B
WNTLab/experiments/exp7/exp7_basic.

3.2 B
(1) HEEBT:

Al 3.1 5.
(2) AU

e A MW AME, AR EXAE R R, FAXEREL
WNTLab/experiments/exp7/exp7_extend.
4 BN SRSER

FEAH S0 A A NS BT R 7 T SR R AT 3 SRR R 1 AT 58
41 RRETREEHERE

PSSy S
(1) #FESERSE—5 4.0, K TF RIEA KM, £ HDMI # VGA 21 VGA ki
W RRIR S Bonet, PN AIRER RIS S/ R%850, W 7.3 FR.

Kl 7.3 EENEEIRENS
(2) “home/ wnt-ns2/WNTLab/experiments” H 5%~ VB & A F M FIFTA SCIG A . AFH
FAFSEIAEA T30, SEIR B SR A “expT”s
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(2) #17F Terminal (Pt “Curl+AI+T?), Hi N\ DT iy 230 NA SIS A BT 2E SCA %
cd WNTLab/experiments/exp7/exp7_basic/
A LU T fir 21847 A S5, Kl 7.4 Fos.
ns Hidden_Terminal.tcl

*  wnbns2@WNTLab: ~/WNTLab/experiments/exp7/exp7_basic
File Edit View Search Terminal Help

ve any questions, please contact wi s_net@163.com
wnt-ns2@WNTLab:~5 cd WNTLab/experiments/exp7/exp7_basic/

wnt-ns2@WNTLab:~/WNTLab/experiments/exp7/exp7_basicS ns Hidden_Terminal.tcl
num_nodes is set 3

INITIALIZE THE LIST xListHead

channel.cc:sendUp - Calc highestAntennaZ_ and distCST_
highestAntennaZz_ = 1.5, distCST_ = 200.0

SORTING LISTS ...DOME!

K 7.4 BITHESLE
(3) iR AHUT R E ST NAM ShiEE 1, FIFH NAM ShiE i g2srie g5 58,
7.5 ffion. WM& NAM BhER, 347K KRN 2ms i),

Hle Views Analysis | Hidden_Teminal.nam ‘“ e | NAM - The Hetwork Animator v1.15

ERICEE

Step: 6.3ms

|
= ‘ NAM - The Network Animator
i

Welcome to Nam 1.15

Developed by UCB and the VINT, SAMAHN, and Conser projects at
Ham contains source code with the following copyrights:
Copyright (c) 1991-1994 Regents of the University of Califomia.

@ -0 Copyright (c) 1997-19939 University of Southern Califormia
Copyright (c) 2000-2002 USC/Informalion Sciences Institute

Lo o =5 |4

‘HIIII\\\'ﬁmﬁIIII‘\HIIII\\‘\IIIIH\I|IIIH\III|IH\IIII\‘HIIIIH\‘IIIIH\II|IIH\IIII|\HIIIIH‘\IIIIH\\|IIIH\III|I\HIIIII‘HIIII\H‘IIIIHHI|
K 7.5 SRS RN

Y EREFPIE 4T Y B -

(1) i EIFUEET(0~1s), 5 RilAIAHE ) #&% H(DSDV)#H L, @i m#&. M 1.5s i,
0 JFLAIA Y A 1 RIEEE, TEVER, BN A 0 T B R RTS(SLH ik E 802.11
f) RTSThreshold=0, i /& %354 KT RTSThreshold, F/~JTJ RTSICTS, fifiklaym sk
Uit ) s SRR i 13 B RTSThreshold=3000, Jifi /& %45 0./ T RTSThreshold, [
RNEFRAAZ KT 3000), PAARIE(SIEO— D FIBAF] 5 H .

(2) 1E 2s If, F5/ 2 WIFLAFTT A 1 RS EE, FFE, A58 2 A% RTS #10¢, A
RN S L B IEAA R, BRI 5 2 TFARIR e, 2545 — B ) 8 il

(3) 1B FE(2~15s), AIE BFT 4 2 15 0 A2 B A T 4 1 A, 1 AR R %46
17 FCRT (R BIE 158 B, PRI EMm I 4501, b)a AR L4, (R/R B BE R RIS RO

(4) £ 20s I, D7 ESEREER .

42 BETREEAE

ALY RN T -
(1) #T7F Terminal (PRAEEE“Ctrl+Al+T”), Fr N LA R a2 3 A SIS A B 7E H 5% 5
cd WNTLab/experiments/exp7/exp7_basic
PR LT iy 1817 AL, il 7.6 s

ns Exposed_Terminal.tcl
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e wnkns2@WNTLab: ~/WNTLab/experiments/exp7/exp7_basic

it View Search Terminal Help

===Welcome to use NSZ for WNTLab!

have any questions, please contact wireless_net@lé3.com
wnt-ns2@WNTLab:~% cd WNTLab/experiments/exp7/exp7_basic/
wnt-ns2@WNTLab:~/WNTLab/experiments/exp7/exp7_basic$ ns Exposed_Terminal.tcl
num_nodes is set 4
INITIALIZE THE LIST xListHead

channel.cc:sendUp - Calc highestAntennaZ_ and distCsST_
highestAntennaZz_ = 1.5, distCST_ = 120.0
SORTING LISTS ...DONE!

K 7.6 1715 H SR
(2) FIF NAM shim i gseie st 1, i 7.7 Fis. f£0E NAM S, sk
YNy 2ms B A]

‘ Fle Views Analysis Exposed_Tenminalnam ||| File | HAM - The Network Animator v1.15

H ins I
‘Eﬂ ‘ﬂ :I :” mms| supl“—“ | NAM - The Network Animator

Welcome to Ham 1.15

Developed by UCB and the VINT, SAMAN, and Conser projects at

Ham contains source code with the following copyrights:

[] 0 Cupyright {c) 19911994 Hegenw_ of the University _uf Cz?lifumia.
Copyright (c) 1997-1993 University of Southem California
Copyright {c) 2000-2002 USC/Information Sciences Institute

Lo [o]=2 |4|E

T
‘ ‘IIIIIIIII|II I|IIIIIII\\‘\\\\\\\\\‘IIIIIIIII|II\\\\\\\‘\\\HIIII|IIIIII\\\‘\HHHH'IIIIIIIII'IHH\\\\‘\\\\IIIII|IIIIII\H‘HHHH\'IIIIIIIII'

B 7.7 SERES RN

i BB FE T Ui

(1) Ui FEIFUERS(0~1s), 17 SIAAHE) #% #% HH(DSDV) R 3¢, #Er & .

(2) M 1.5s FFUf, A 1 FFUE TS 4 0 KB EE, T59E =, BUi 9 45 1 75 B Kki% RTS(SL
36 R & 802.11 ) RTSThreshold=0, i /£ 14 /. K T RTSThreshold, &7~ J§ RTS/CTS,
fift P % 5 2 1) 8L, SN B R X 1 it B RTSThreshold=3000, i & 4 &/ T
RTSThreshold, E A% EA S KT 3000), PUMFIESEA—0)FIFF] 5 .

(3) 1E 2s i, FiA 2 WFFUAIIT A 3 RIEHE, FFE, F55 2 tHRI% RTS #3C, DI3k
BB 5, JF ERE s .

(4) TiENAF)E 155 I, WAL MEIN 5o, s B L0, 18 /RA R AR TR
X

(5) 7£ 20s I, i HLSREREE R .
5 ¥RIELBSER

AR T BRAA, T T S A S8 AR AR HEA T TR BT, SRR R 40 BT 2 S ek BT A
AT A B TN, B e iE T RIS S H B 47 5E 1 5.3 1 A1E L.
51 BETRAEETRE

511 R S ERE

SIHTARESRT, B T TR OTel BIATE &5 (WM S 2 5). N4 H By skt s
FUSEHG 0 R ARRS . O EL4 AR S5 K A0 R R AR 405 B & SLI% R LT 92 35 1
exp7_basic A& A FIAHS SC A4 (Hidden_Terminal.tcl).

HARERESHIEE

Mac/802_11 set RTSThreshold 0 1
Antenna/OmniAntenna set X_ 0t 2
Antenna/OmniAntenna set Y_ 0 e e 3
Antenna/OmniAntenna set Z_ S 4
Antenna/OmniAntenna set Gt_ L0 5
Antenna/OmniAntenna set Gr_ L0 6
Phy/WirelessPhy set CPThresh_ 10,0 e 7
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Phy/WirelessPhy set CSThresh_ BLOL7548-10. e 8
Phy/WirelessPhy set RXThresh_ 2.81838-9. .. i 9
Phy/WirelessPhy set bandwidth_ 280 e 10
Phy/WirelessPhy set Pt_ 0,28 1838 ettt 11
Phy/WirelessPhy set freq_ O TACHO. et 12
Phy/WirelessPhy set L_ L0 e 13
HIETERE
set val(chan) Channel/WirelessChannel...............c.ouiiiiiiiiiiii e 14
set val(prop) Propagation/TWORAYGTOUNd. ..........oouiuiiniiiii e 15
set val(netif) Phy/WirelessPRY . .......ouiii e 16
set val(mac) 1Y Yo 12 PSP 17
set val(ifq) Queue/DropTail/PriQUEUE. ... ...vvieie ettt et eaes 18
set val(ll) 51 PP UPR P 19
set val(ant) Antenna/OMNIANTENNG. . ....ueteintt ettt et ettt e e et e s 20
set val(ifglen) L0000 et 21
set val(rp) DS DV e 22
#nsSEHE Ftrace XX HHR E
SCE NS [NEW STMUIALOT] ... ent ettt e e et e ettt e e et et et e e et et e et et ea e et ean e e aaneeaeneean 23
set f{open Hidden Terminal.tr W.......o.oeiiiniit ittt e et et e et e b e e aeaeneens 24
BN ErACE-ALl B .ot e e e 25
BNS EVENTIIACE-AL1. ... . ee ettt e e 26
set nf [open Hidden Terminal.nam W].........o.oiiininiiuiti it e e et e e 27
$ns namtrace-all-wireless $nf 500 500. .. ... ..ueiuniitt it 28
#HRAIMRE
Set tOPO [NMEW TOPOGIAPIY] . ... nenie ettt e et e e e et e 29
$topo 1oad flatgrid 500 500.........iuniene e e et 30
(00 =T oL q T I PN 31
#H R E
set chan [new Sval(Chan)]. . ... e 32
$ns node-config -adhoCROULING SVAI(IP) \.....c.viii ittt 33
-IType $val(ll) \...............
-macType $val(mac) \
-ifqType $val(ifg) \......
-ifgLen $val(ifglen) \......
SANETYPE BVAI(ANT) N ettt et a e e n st ene s
-PropTYPE BVAI(PIOP) \...eiiiiiiieiitci ettt bbbt
-phyType $val(netif) \....
=ChANNEE BCNAN N
-tOPOINSTANCE BLOPO Nt bbb
-agentTrace ON \...........
-routerTrace OFF \....
SMACTTACE ON .t bbbt sn bbb
-movementTrace OFF. ... ... .
#1 REHlL
for {set 10} {$1 <3} {INCT 1} {. e 47
set node ($1) [BNS NOAC] ... oniein e 48
$node_($1) randomM-TOtioN 0...........iiuiiiniiteii et e et et e e e 49
| A, N < NS 50
T RAERE
$N0AE (0) SEE X B0.0. .. o uit it 51
BNOAE (0) SEEY 130,01 .uuiuitiiei et e e e e e ettt aaeana 52
Ry 1T R () T 7 O PP 53
$N0de (1) SEt X 180.0. ...ttt e e aaas 54
$N0de (1) SEt Y 130,01 u ettt e e e 55
BN0AE (1) SEtZ 0.0 ..ttt ittt e e e 56
$10dE (2) SEt X 330,01ttt ittt 57
BNOAE (2) SEL Y 130.0. . u ittt et e 58
BNOAE (2) SEEZ 0.0 1. iuite ittt et 59
HREMEERTE
set udp [new Agent/mUDP] ... i 60
Fudp set fIIENAME SAT......ieit it 61
$ns attach-agent $n0de (0) SUAD. ... on et 62
set null [new Agent/mUdAdPSINK] .. ... 63
N T 11 SV T ' PP 64
$ns attach-agent $node (1) SNUll......ooiiii e 65
$ns connect Sudp $null. ... 66
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set cbr [new Application/Traffic/CBRY] ... 67
BChr ttaCh-a@ent SUAD. .. .. oe it 68
BB SEE LYPE  CBR ... ottt 69
Scbr set packet SIZ€ 1000, ... .. .uinie e 70
BB SEE 1AtE I MID. ..ot 71
Scbr set random fAlSe. ... .. e e 72
SIS At 1.5 G CDr STAI . ...t e 73
B8 AL 15,0 OB SEOP ... ettt 74
set udp2 [new Agent/mUDP] ... e 75
Sudp2 set fIlename SA2. ... ...t e 76
$ns attach-agent $10de (2) SUADP2.......oniinie i 77
set null2 [new Agent/mUAPSINK] ......uutie e e 78
$null2 set filename 1d2.........ouiei e 79
$ns attach-agent $node (1) SNUll2. ... ..o 80
Sns connect Sudp2 Snull2. ... e 81
set cbr2 [new Application/Traffic/CBRY] ... e e 82
BChr2 attaCh-agent SUAP2........oonirii e 33
BEDI2 SELLYPE  CBR. ..ottt e e s 84
$cbr2 set packet S1Z€  1000....... . .inie i 85
BEDI2 SEE TALE LMD, .. ettt e e et 86
$ebr2 set random  FAISE. .. .....ine e 87
B0 At 2.0 "SCDI2 STAIt . ... e 88
B8 At 15,0 G2 StOP .. ettt e e 89
#1 R AR
for {set 10} {$1 <3} {INCT I} {Lrniniii e et 90
$ns initial_node_pos $10de_($1) 30... . uuirniiiie it e 91
$ns at 20.0 "SN0de ($1) TS . ... n e 92
| TP P T USRI PPTPUPIUTPTUTIIUTPPe APOTES TUD U PSP SU PR PPN 93
#f5 FL5E AR AL EE R 5
PIOC FINISH {} {. oo e e e 94
GlODAI NS T NT VAL ... e e 95
BNS FIUSN-ETACE. ... e e 96
ClOSE Bttt 97
10 (O T T 1 O PPN 98
exec nam Hidden_Terminal.nam &..........oouiniiiiiniii e e e 99
S <A | PP 100
..................................................................................................................................... 101
#HAREER
BN @t 20.0 MTINISN" . ... e 102
$ns at 20.1 "puts \"NS EXITING...\"; $n8 halt" ..ot 103
#REAAR
) T 43 N 104

8 1~13 17, MR HEHBESR ST IRE, FEE, ARG HITE S5
WHE, O BEMSHGEATIES, ARG HNER A NS2 F i BRIE

85 14~22 17, MHRPFE BB EITRE, &SRO E TSRS (2 1R
FAAH AR HR I A TR AS SO S BI AT, FEAR I IAT A T 68 5

55 23~28 17, ML ns AL EE, RN E A SRR A trace A nam i H SO, DS
S 4 AT 7 B R R 5

55 29~31 AT, XM ESEIS A Hh 4G BN 4 R s in s AT W R, DB A B s
B 5

55 32~46 17, TET S BIMLRT X S EGIATRC B, Wik P, R, VB 2 s,
SEIRIERA A R BR R T e SR A AT 5

55 47~50 17, X REHATEGIL, A R R AR E, WY AR E, R
BI4L 5 5 R0 ¥ F node-config #EATHC & ;

55 51~59 1T, X SEBILIIT s AT A E e, R, MEAREE N,

%5 60~89 1T, WEMKALHIENN mUDP FIEdEA, NHZEE N CBR, HA5 1 &M
R0 BT A L, EN IMbps, HdE GO/ A 1000 F5, B IER Y 1.55~15.0s;
2 R R 2 BT A 1, R AR A NFESE 1A, PR IR A 2.0s~15.0s. T
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UL PSR AL R H AR A, S 2 H S R T A ]

55 90~93 17, W A A/NHEAT A, HT nam s, RN Y2648 SO T AEET reset
HWRE, ARSIISLIR A )24 20.0s;

3 94~101 17, X5 E45 AT 1) f5 2 A0 BE ek B (Finish) 8 € S, B KR PAFT I 1S4
JE BRI S, S A A E B AT R

%5 102~103 47, iELE R I E, HANEM 7200 E UK finish B3[54 R
NMEE, RIS W IHF L

10417, JA3hns BT K.
512 BRET S ISR

4.1 RIS, AN AT S ) R (AT AR, A TR TR L T A R
7o I BB AZ r) B SO R s AN R A R R T U E S, Wl 7.8, BRET
Niv N AT g 2 [E) < 72 AR AE LT i BRI RS, e sidiife . [RIFE(E A RTS/CTS $& il 5
SRAFRAZ 7]

— (. ~—)

Kl 7.8 Fagmiy siscih b
(1) B,
MR 5.1.1 FyhoeARES R iR, M 7 A8 BT AU B BB I BRI ) B Y
m—8yER. PHSHEZBEH S ARE R ERE, REESHE DT ERR
exp7/exp7_extend A ARG S A (Hidden_Terminal_extend.tcl)

T RNERE

$10de (0) SEt X 30,0 ..o iniii ittt e e et 57
$N0de (0) SEt Y 130.0. ... ettt e 58
$N0dE (0) SEEZ 0.0 .. intii e 59
BNOAE_ (L) SBE X 80,0, .. e iiie et et e, 60
BNOAE (1) SEEY 130,00 uu ittt et et e e et e e e et e e e e et ettt an e 61
FN0AE (1) SEEZ 0.0 .. r et 62
$N0de (2) SEt X 330.0. ...t ettt 63
$N0de (2) SEt Y 130.0. . ettt e 64
BN0AE (2) SEtZ 0.0 .ottt 65
BN00E_(3) SEE X L180.0. ...ttt ettt 66
BN0AE_(B) SELY _ 230.0. ...ttt e 67
BN0UE_(3) SELZ 0.0 .. ettt ettt et e e 68
#1 n— R BUE

set udp3 [new Agent/mUDP] ... 102
Sudp3 set_filename Sd3.......c.oonieiii i e 103
$ns attach-agent $n0de (3) SUAP3. ... inieini e e 104
set NUH3 [new Agent/mUAPSINK] ... ..vuriii e e 105
$null3 set filename rd3.........ouiiiiii e 106
$ns attach-agent $node (1) SNUlIB. .. .. .o 107
$ns connect Sudp3 Snull3 . ... . e 108
set cbr3 [new Application/Traffic/CBRY] ... 109
$ehr3 attach-agent SUAP3......ooiini e 110
SebI3 SEttype  CBR....oniiiii e e 111
$cbr3 set packet S1ze 1000 ... ....ouinitiii e 112
BEDI3 SEETALE  IIVID. ..ttt e 113
$ebr3 set random_ fAISE.........uiuiuiii i 114
BS AL 2.5 OIS STAI ...ttt e 115
SIS At 15,0 GBI StOP . ettt e 116
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%5 57~68 17N 0 SEBIAL R ROEAT AL B BOE, RN T A A
%5 102~116 174U Bl — 2R BEiA, [FIRTH ke, BCEALHZ Y mUDP, BHIZEN
CBR. ZAAMMIT A 3 BT 41 1, EA IMbps, HdE€ K/ 1000 777, 145 EAD 1L [A]

A 2.55~15.0s,
(2) SEHP IR,
AT T i (A 2 “CrH ALHT”), Fi AN AR fir 2 8E A SE A BT 72 1 H 3% 5
cd WNTLab/experiments/exp7/exp7_extend
P LT i @187 A, il 7.9 fos;
ns Hidden_Terminal.tcl

® wntns2@WNTLab: ~/WNTLab/experiments/exp7/exp7_extend

File Edit View Search Terminal Help
==lelcome to use NS2 for WNTLab!===

ave any questions, please contact net@l63.com
WNTLab:~$ cd WNTLab/experiments/exp7/e xtend/

wnt-ns2@WNTLab:~/WNTLab/experiments/exp7/exp7_ extend$ ns Hidden_Terminal.tcl

num_nodes is set 4
INITIALIZE THE LIST xListHead
channel.cc:sendUp - Calc highestAntennaZ_ and distCST_

highestAntennaZ_ = 1.5, distCST_ = 200.0

SORTING LISTS ...DONE!
K79 SeibRR

() BITL R
FIF NAM Zh [ j 22 259, K 7.10 fios . A NAM ShmEr, ES175 K% N
2ms BiA],

Eile | HAH - The Hetwork Animator vi.15 | Hel

Eile Vieus Analysis | Hidden_Terminal ,nam ||

“4 4 1> | ?.o49339| Ehgen 26,0
‘_‘ — HAM — The Metwork Animator

I JMeloons to Ham 1,15
Deu?égped by UCE and the VIMT. SAMAN. and Conser projects
14 -

Ham contains source code with the following copurights:

Copyrizht {c? 1991-1994 Regents of the University of
California,

Copurisht. (o) 1997-1999 University of Souther

Copuyright (o) 2000-2002 USC/Infornation SCLEHCES Iﬂstltute

Lo o]z |@® |

wMWMWMMWMwﬁMﬂWWMMWMWMMWWWMMWM

|
K 7.10 SEIGES RN

P EREFPIE4T

(1) D5 EIFURIT(0~1s), 19 silAIAH BT 375 #% H(DSDV)HR 3¢, E 7Bk R .

(2) M\ 1.5s FFUf, 15 55 O FFAG A1 A1 1 AIEHH , 75 2L =, RIS T 27 0 75 2 Ri% RTS(8L
8 E 802.11 ) RTSThreshold=0, Jifi /£ %45 1 KT RTSThreshold, %7~ It i3 RTS/CTS,
it 1 B e, 2% v 1) 85 SIS e 26 i 1 1 B RTSThreshold=3000, i & 24 &/ T
RTSThreshold, [FN##E A2 KT 3000), LAAHIESSIEO— D) EIIFF] 5 FH

(3) £ 2s I, 79 mi 2 WIFAAIA Y A 1 RIEHHE, [FIFE, 15 2 kX RTS, WK A1
WA L MEEATEN, R S 2 TR, SR — B T E R iR %

(4) 7€ 2.5s I, 755 3 MIFLAF T A1 KIREHE, FIAE, 158 3 KX RTS, MK A1E
WA L MEEASN, R S 2 TR, SR — B T E iR %

(5) PiEIEFEQ25~159)F, AIEFTI A 0. A 2 FIT A 3 A B M A 1 REEAE, i
LRI fE . A7 JUIT IR 20A 158 B, =2k mInT 4551, b5 T8 A4, H/R A RERE IR
AR

(6) £ 20s If, 17 FLSERLEIR .
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5.2 RETROBM{AE

521 RT|ETLRDHER

T R 1T R SRR AU LRI R KX A T AL B BRI E . N R
AR AL 07 S A () BEACRS , JF B AR S5 o i, B ARSI WL T R R
exp7_basic LA H IS S A (Hidden_Terminal.tel) .

R ERE

$10de (0) SEt X 30,0 ..o ittt e 51
$N0de (0) SEL Y 200.0. .. ..ttt 52
BN0E_(0) SELZ 0.0, .. eeeieiee e e 53
$N0AE (1) SEE X 130.0. .. uuitititeii ettt e 54
$N0de (1) SEL Y 200.0. .. .uinititi ittt e 55
$N0AE (1) SEEZ 0.0 ... ie it e e 56
$N0de (2) SEt X 230,01 . ettt 57
$N0de (2) SEt Y 200.0. ... et e e 58
80 (2) SEt Z 0.0 . ettt e 59
$N0dE (3) St X 330.0. ...ttt e et 57
$N0de (3) SEt Y 200.0. ... et e e e 58
$N0AE (B) SEEZ 0.0 ... oe it 59
#HREMBBERIGE

set udp [new Agent/MUDP] ... .. e 60
Sudp set fllename SAL........oiii e s 61
$ns attach-agent $NOAE_(1) SUAD. .. ... eeni et et 62
set null [new Agent/mUAPSINK] .....onitiii e ettt e 63
$null set fIlename rd1.. ... e e 64
$ns attach-agent $node (0) SNULL. ... ..o e e 65
$NS CONNECE SUAD SIULL. ...ttt e e e 66
set cbr [new Application/Traffic/CBR] ... 67
BChr AttACh-aZEnt SUAD. ... . et e 68
SIS LYPE  CBR ... ettt e 69
$ebr 56t PACKEL SIZE 1000 .. .. ettt ettt ettt e e 70
BCBE SEETALE  IIMID. ...ttt e e 71
Bbr set TANAOM  FAISE. ... ettt e 72
I A R T Y o g 2 e PPN 73
BNS AL 15,0 POl SEOP™ ... et et e et et 74
set udp2 [new Agent/mUDP] ... . e 75
Sudp2 set fIlename SA2. . ... ... 76
$ns attach-agent $n0de (2) SUAP2....ouniiiniii e 77
set NUH2 [New Agent/mUAPSINK] ... ...uviiii e e 78
$null2 set fIlENAME TA2. ... .. i e e 79
$ns attach-agent $n0de (3) SNUIIZ.......ouiiniii ettt 80
$ns connect SUAP2 SNUIL2. . ... .o 81
set cbr2 [new Application/Traffic/CBR] ......uiuiiiei e 82
$Chr2 attaCh-agent SUADP2. ... ...ooui i 83
BCDI2 SEtLYPE  CBR ...t 84
$cbr2 set packet Size 1000, . ........ueee e 85
BCDI2 SEETALE 1ML .e ittt ettt et et et et 86
$Cbr2 Set TANAOM. FAISE. . .. ettt 87
BNS AL 2.0 "SCDI2 STAIT ... ettt ettt 38
BNS AL 15.0 0D S0P ..ottt ettt e e 89

4 51~59 1T, X SLGLHIT ST AL B VR, R, MEARGEIT RN,

4 60~89 1T, VB MIAAEHZ A mUDP ISR, AE#) CBR, A4 1 &M
T 1B S 0, %y IMbps, RN A 1000 FA, 4B LI Ay 1.55~15.0s;
2 ST 2 B 3, R A AN 1 KA, DB IR A 2.05~15.0s.
BiL 20 4 S UM LY A R 5 XU
522 BETLRIEHERG

4.2 LRSI, PIA KR S DI PN SRS, —F TR T
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RN . X B Z RSB T : BE AN R ETT A A MR AR ISR, W
7.10, MERSFI A Siv Sp Al Ss Z Al PR AR B S B EE AN, s B AL . RIREE
RTS/CTS 2 il SCR MR R 1% ) i

®-—6 &— ®

Bl 7.00 R s in) i FLAR
(1) Bens.
FRAE 5.2.1 HOR ARG AR AR, MRS 55 8 BCHE JAE 1) 150 A B I AN 1 R — 2 B, R
[ 25 R AR e Ho e B, BAKIE S5 W7 R exp7/exp7_extend ST A3 o (AR SC 44

(Exposed_Terminal_extend.tcl)

T RNERE

AT R (1) TSI B0 G O USSR 58
$n0de (0) SEt Y 200.0. .. ..ttt e 59
$N0de (0) SEEZ 0.0 ... on i 60
$n0de (1) St X 100.0. .. .uintie e e e 61
$N0de (1) SEt Y 200.0. .. .uintie it e 62
$N0AE (1) SEEZ 0.0 .. ie it e e 63
$N0de (2) SEt X 250.0. ...ttt e 64
$N0de (2) SEt Y 200.0. ... u et e 65
SN0 (2) SEt Z 0.0 ..ttt e 66
$N0de (3) St X 350.0. ..ttt ettt 67
$N0de (B) SEL Y 200.0. .. .uintie i 68
$N0dE (B) SELZ 0.0 .. ie i e e 69
BNOAE (4) SEE X 175,00 .. e e e 70
$N0de (4) SEL Y 100.0. .. ouin it e 71
SN0AE (4) SEt Z 0.0 ..ttt e e 72
$N0de (5) St X 1750 1 et e 73
BN0AE (5) St Y 0.0 1ottt ettt 74
BN0AE (5) SEt Z 0.0 ettt et e 75
HREMEERSE

set udp3 [new Agent/mUD P ... e 109
Sudp3 set_fllename Sd3. ... e 110
$ns attach-agent $n0de (4) SUAP3.....oeeiiiii e 111
set null3 [new Agent/mUAPSINK] .. ..ot e e 112
$null3 set fIlename rd3. ... ..o.ii e 113
$ns attach-agent $n0de (5) SNUIIB ... .. ettt 114
$ns connect SUAP3 SNUILB ... ... in e 115
set cbr3 [new Application/Traffic/CBRY .......oouiniii e 116
$ebr3 attach-agent SUAP3.....cooiin i 117
BEDIB SELLYPE  CBR.... ittt 118
$cbr3 set packet SiZe 1000, .. .. ...ttt ettt aas 119
RTod o] g =) A == 1Y e 120
$ebr3 set random_ fAlSE.........iuiuiii i e 121
BNS AL 2.5 GBS SEAIT ..ottt e ettt e 122
N I A B N o T o USRI 123

%5 51~59 17, XFSEBIALIAT AT B e, TR, LA INGE

25 75~89 17, MMM 3 BRI, MR AR/NEL 1. 2 &9, (i Bk b A
N 2.55~15.0s. i 1. 2. 4 o IUAH LAY p R R RN

(2) SEHPIR.

e dT I 23 (Fir 2 “Ctl+Al+T), H A BLT di 23 AAS LI A BT 2E K H 5%
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cd WNT Lab/experiments/exp7/exp7_extend
P LT 2187 A, ikl 7.12 s,

ns Exposed_Terminal.tcl

® wWnbtns2@WNTLab: ~/WNTLab/experiments/exp7/exp7_extend

File Edit View Search Terminal Help

for WNTLab!
If you have any quw:tmn': plcase contact wirel net@l63.com
wnt-ns2@wWNTLab:~5% cd WNTLab/experiments/exp7/exp7_extend/

wWnt-ns2@WNTLab:~/WNTLab/experiments /exp7/exp7_extend$ ns Exposed_Terminal.tcl
num_nodes is set 6

INITIALIZE THE LIST xListHead

channel.cc:sendUp - Calc highestAntennaZ_ and distCST_

highestAntennaz_ = 1.5, distCST_ = 128.0

SORTING LISTS ...DONE!
Kl 7.12 SIS IR

(3) BIT4 R
FIH NAM ZhiE g2 scia 45 5, il 7.13 frox. WE NAM hE R, 1247 b KRN
2ms B[R],

File Yiews fOnalysis | Expumed_Terninal anam |‘

RIRIETEEY

Eile | HAH - The Netuork Animstor wi.15 | Help

Stept 63.dus
=

‘ MAM - The Network Animator
[% lkelcome to MHam 1,15
DEv?é%ped by UCE and the WINT. SAMAM. and Conser projects
a .

Ham contains source code with the following copurights:
E DM ight (e} 1991-1994 Regents of the University of

ornia,
Eopquqht tc) 1997-1999 University of Southern California
Copuright. {c} 2000-2002 USC/Information Sciences Institute

Lo Lo]z2 [ |

[TILHE]
| |\HIHIII|HHHH\|IIIIII II\II\H|HIIIIIII‘\IH\IHI'IIIIHH\‘\IHIIIH'IHHH\Ihllll\ll\‘\\HIIIII|IHI\HI\‘IIIIIIIH|\HIHIII|IIIIHIH‘II

K 7.13 s Es RN

P EREFPE1T 9 :

(1) i EIFUERT(0~1s), 15 alaAHE) #E 2% tH(DSDV)IR 3C, # gk .

(2) M 1.5s FFUf, 15 i 1 FFGR TR 15 53 0 AOEEHE, TR =, BRI Y A 1 75 2258 K% RTS(5E
3% & 802.11 ) RTSThreshold=0, i /& 4% .k T RTSThreshold, &7~ 5 RTS/CTS,
fift P T 5 2% i ) B, SEL B R R iE L B RTSThreshold=3000, 3 & # 4k 0/h T
RTSThreshold, AR EAS KT 3000), LARIE(S B —0) I &

(3) 7E 2s I, FTs5 2 WIFLRIATT A 3 RIBEHE, FIFE, F74 2 HRIE RTS 3, I3k
THETEQ-3)MINTH] 5, IR .

(4) TE 2.5s B, 5 2 WIFRTA A 3 AEEdE, [FFE, 198 2 kI RTS kg, U
PAHEEQ-3) IR 5, I L mEdE .

(5) PiECIF I RIA 158 I, —ZfUiieimIn 4ho, )5 TRHdE 5, (H/RA B IR SR
o

(6) fE 20s If, 17 HLSERLEIR .

6 HRPS5ITL

Bk T AN T R TR N AR A ) 2 St ) B, HLPRAI T s ik i, 30 T AR
Y, T CTS/IRTS ML AT I i e el A 5 % 15 et [v)

P s AT NS T TR A, BRI BB A7 S0 . 76 NS2 s 7= 177 3520 i 2R
NAM, ¥¥fhgstt . R a ks il & A ZaE U R, RGN )E, vl
SRR AR trace BRI B RE TR IEIR . BE. FHESRITEE ST
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SIS\ FTRLZEWIEM WiMax {5 ES0ig

1 SWEXSHM
o1 N7 55
o 02 WiMax 1) T-{F i3
o FUHl NS2 {47 WiMax

2 ZRER5RIE

21 XWE=
To kIR N (WMAN) A 1EEE 802.16(WiMax) 13 16 A 287 Wb 25 4 %,

2.2 SCIG[RIE

FERSI A 3 e LR R SR RN AN . BRI A R, &
A L R R

PRSI TP 4 AT R LR SRl SN AR BT e FrR PN RS B Y R
PR, BRI BT U R TR

3 SLWMMESHEIR

3.1 ERHsES

(1) BT

WHEIREMF. wnt-ns2 fj FLIEE . SLI0ARAD.
(2) MU

oM AR IR BN WKL — 26 3.1 TN 4,

o ARSLES FE M B HSLE P 6 NS2 BAF, BT NS2 A AR AL 5 A S8 BT 75
WiMax ik, se86— ot 1/ Sii T SR E B RAMmEA, R CEmsls—F wntns2
DI EIAEI I, ARSI ] ELEAT

e AU RA A PWA, fEHFEIE ZRIF R, FERLR TG
WNT Lab/experiments/exp8/exp8_basic.

3.2 RS

A 3.1 75,
(2) AU

o LI IR A WA, i HE I E XKIT AR, HHELREEG
WNT Lab/experiments/exp8/exp8_extend.

4 B PRERER
T A SIS, S AT RIS R A
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(1) HOTERHEEE—2 4177, 155 TF RiEA R, H HDMI #% VGA £ VGA 4

EENEIRYE SR, PR RREZ IRE S R 4ta 30, Wil 8.1 ffr.

K81 WA IRIERL YA o A%
(2) f£“home/wnt-ns2/WNTLab/experiments” H 5% T~ CESAF M A LA, AF
WA R SERAEAS A7 S0 e, S8 )\ 5 SR DA “exp8”s
(3) 4T7F Terminal(PREEFE“Ctrl+AL+T™), Hy A LA & BEAA S A I 48 S0 5
cd WNTLab/experiments/exp8/exp8_basic/
P LR fr 187 ASE R, Wk 8.2 .
bash ./run_exp.sh

File Edit View Search Terminal Help
nt-ns2@WNTLab:~$ cd WNTLab/experiments/exp8/exp8_basic/
nt-ns2@WNTLab:~/WNTLab/experiments/exp8/exp8_basic$ bash ./run_exp.sh
Running for profile (OFDM_BPSK_1_2) and CP=0 datarate = 1.04213e+06
Running for profile (OFDM_BPSK_1_2) and CP=0.03125 datarate = 990573
Running for profile (OFDM_BPSK_1_2) and CP=0.0625 datarate = 938904
Running for profile (OFDM_BPSK_1_2) and CP=0.125 datarate = 870025
Running for profile (OFDM_BPSK_1_2) and CP=0.25 datarate = 732352
Running for profile (OFDM_QPSK_1_2) and CP=0 datarate = 2.18474e+06
Running for profile (OFDM_QPSK_1_2) and CP=0.03125 datarate = 2.07645e+06
Running for profile (OFDM_QPSK_1_2) and CP=0.0625 datarate = 1.96876e+06
Running for profile (OFDM_QPSK_1_2) and CP=0.125 datarate = 1.82477e+06
Running for profile (OFDM_QPSK_1_2) and CP=0.25 datarate = 1.5382e+06
Running for profile (OFDM_QPSK_3_4) and CP=0 datarate = 3.2955e+06
Running for profile (OFDM_QPSK_3_4) and CP=0.03125 datarate = 3.13453e+06
Running for profile (OFDM_QPSK_3_4) and CP=0.0625 datarate = 2.97301e+06
Running for profile (OFDM_QPSK_3_4) and CP=0.125 datarate = 2.77946e+06
Running for profile (OFDM_QPSK_3_4) and CP=0.25 datarate = 2.34302e+06
Running for profile (OFDM_16QAM_1_2) and C datarate = 4.34543e+06

for profile (OFDM_16QAM_1_2) and .03125 datarate = 4.24813e+06

for profile (OFDM_16QAM_1_2) and .0625 datarate = 3.9912e+06

for profile (OFDM_16QAM_1_2) and CP=0.125 datarate = 3.70265e+06

profile 4 (OFDM 1604 R = 4633e

K82 AT E S5
(4) 2 IEWIIsAT5E UG, FTJF home/wnt-ns2/WNT Lab/experiments/exp8/exp8_basic H
SR WiMax.eps 3CFF, A3 21 8.3 FiRigs B, R RAFEIERATEFM T, A FE ]

DEDBLAWWWWWNNNNNRR BB

T A BHE A

20 r
BPSK,, ——
QPSK,; ——
QPSK,,
16QAM; 5
15 16QAM;, 1
— 64QAM,; —e—
= 640QAM,, —=—
=)
2 10 k
o3
E \\
o
= »\@*\ﬁa\e\‘
5} i
e
0 . . . .
0 0.05 0.1 0.15 0.2 0.25

Cyclic Prefix

K183 SLIRZR
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5 HRSEUPBRSER

5.1 HALSIGAAD AT

SYVTIRELRG, B T TR OTcl A 2 (RUMH 2 56). RIS th Mt 7 205k B 1y B
RS, F a5 AREEmHHh, BMAMT EKEXENLSELRREHG
WNT Lab/experiments/exp8/exp8_basic 1 (KA SCF . S8 AR ST B LA R =320 4 k-

(1) WiMax.tel:  FEERIASCAE, HAp A T NS2 Hif) WiMax #i8, € SOFCE T &4
REDSEE (N
#HERTRGE
set traffic_start 25
set traffic_stop 35
set simulation_stop 50
#HHIEERSHIRE
WimaxScheduler/BS set dlratio_0.2
Mac/802_16 set debug_0
Mac/802_16 set frame_duration_0.005
Mac/802_16 set queue_length_500
10. Mac/802_16 set client_timeout_50
11. Phy/WirelessPhy/OFDM set g_[lindex $argv 1]

12.  Phy/WirelessPhy set Pt_0.025

13.  Phy/WirelessPhy set RXThresh_2.025e-12

14. Phy/WirelessPhy set CSThresh_[expr 0.9*[Phy/WirelessPhy set RXThresh_]]
15. #ARTLERE

©COND O A~WONE

16. set opt(chan) Channel/WirelessChannel
17. set opt(prop) Propagation/TwoRayGround
18. set opt(netif) Phy/WirelessPhy/OFDM
19. set opt(mac) Mac/802_16

20. set opt(ifq) Queue/DropTail/PriQueue
21. setopt(ll) LL

22. setopt(ant) Antenna/OmniAntenna
23. setopt(ifglen) 50

24. setopt(adhocRouting) DSDV

25. set opt(x) 1100

26. set opt(y) 1100

27.  #RUFETRISC A TR R E
28. proc finish {} {

29. global ns tf output_dir nb_mn
30. $ns flush-trace

31. close $tf
32. exit0
33.

}
34, #FHMUBRFENR
35. setns [new Simulator]
36.  $ns use-newtrace
37. #PIEIRINEE
38. set topo [new Topography]
39. $topo load_flatgrid $Sopt(x) $opt(y)
40. #fBFout. resX
41. set tf [open out.res w]
42.  $ns trace-all $tf
43. HEEHREH
44. $ns node-config -addressType hierarchical
45, AddrParams set domain_num_ 2
46. lappend cluster_num 11
47. AddrParams set cluster_num_ $cluster_num
48. lappend eilastlevel 1 2
49. AddrParams set nodes_num_ $eilastlevel
50. puts "Configuration of hierarchical addressing done"
51. #RBHRAMH
52. create-god 2
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53. #QIEHRBELETS

54. set sinkNode [$ns node 0.0.0]

55.  puts "sink node created"

56. #QEHEBEIETS

57. $ns node-config -adhocRouting $opt(adhocRouting) \
58. -lIType $opt(ll) \

59. -macType Mac/802_16/BS \

60. -ifqType $opt(ifq) \

61. -ifgLen $opt(ifglen) \

62. -antType $opt(ant) \

63. -propType $opt(prop) \

64. -phyType $opt(netif) \

65. -channel [new $opt(chan)] \

66. -topolnstance $topo \

67. -wiredRouting ON\

68. -agentTrace ON\

69. -routerTrace ON\

70. -macTrace ON \

71. -movementTrace OFF

72. set bstation [$ns node 1.0.0]

73.  $bstation random-motion 0

74. $bstation set X_550.0

75. $bstation set Y_550.0

76. $bstationsetZ_0.0

77. [$bstation set mac_(0)] set-channel 0
78. puts "Base-Station node created"

79. #RIBEHEEBIITR

80. $ns node-config -macType Mac/802_16/SS \
81. -wiredRouting OFF \

82. -macTrace ON

83. set wl_node [$ns node 1.0.1]

84. $wl_node random-motion 0

85. $wl_node base-station [AddrParams addr2id [$bstation node-addr]]
86. $wl_node set X_ 400.0

87. $wl_node set Y_550.0

88. $wl_nodesetZ_0.0

89. puts "wireless node created ..."

90. [$wl_node set mac_(0)] set-diuc [lindex $argv 0]
91. [$wl_node set mac_(0)] set-channel 0
92. #MREMBERLE

93. setudp [new Agent/UDP]

94. S$udp set packetSize_ 1500

95. $ns attach-agent $wl_node $udp

96. set cbr [new Application/Traffic/CBR]
97. $cbr set packetSize_ 1500

98. $cbr set interval_ 0.0005

99. $cbr attach-agent $udp

100. set null [new Agent/Null]

101. $ns attach-agent $sinkNode $null

102. $ns connect $udp $null

103. $ns duplex-link $sinkNode $bstation 100Mb 1ms DropTail
104. #BIRRFRMERATRY

105. $ns at $traffic_start "$cbr start"

106. $ns at $traffic_stop "$cbr stop"

107. #AESR

108. $ns at $simulation_stop “finish"

109. puts "Starts simulation™

110. #BEAKE

111. puts "Simulation done."

(2) plot-util: 2 BEBAIA, fi H] “plot” s & & X 2 B &% 24, Jf H 4552 M th S
“WiMax.eps” X ff .

(3) run_exp.sh: IBITHIA, AT “WiMax.tcl” 3, F¢# FH “gnuplot”ir 41 F “plot-util”
AR A R 2 A
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5.2

(EP ST e T

5 4 ARG TP AL 3N AL BB AL ST SO H AR AL Bl iR B A

M, e G SRR L FAR T R DUR RS I — R A, IR BT A
PR, BEIE I R R R s H AR R

MR 5.1 WX EAT B, g E BB RS R LR, BAAIE S5 1 1 B

Nt

WNT Lab/experiments/exp8/exp8_extend 344 I o (I ACHS S 4

©oNoOR~WN R

NNNNRPRRERRRR =
MNP OO NOhwd = O

5.3

(1) WiMax.tcl: 1z o 3= B3 I — AR Bl s A — 2 BRI
#OEHEEE AN BATR

set wl_node2 [$ns node 1.1.0]

$wl_node2 random-motion 0

$wl_node2 base-station [AddrParams addr2id [$bstation node-addr]]
$wl_node2 set X_ 600.0

$wl_node2 set Y_ 550.0

$wl_node2 set Z_ 0.0

puts "wireless node2 created ..."

[$wl_node2 set mac_(0)] set-diuc [lindex $argv 0]
[$wl_node2 set mac_(0)] set-channel 0
HTEREMRERRE

set udpl [new Agent/UDP]

$udpl set packetSize_ 1500

$ns attach-agent $wl_node2 $udpl

set cbrl [new Application/Traffic/CBR]

$cbrl set packetSize_ 1500

$cbrl set interval_ 0.0005

$cbrl attach-agent $udpl

set nulll [new Agent/Null]

$ns attach-agent $sinkNode $nulll

$ns connect $udpl $nulll

$ns duplex-link $sinkNode $bstation 100Mb 1ms DropTail

(2) plot-util: K38 n—plot-util A<, 435K 9 2% 2 It i 07 45 A2
(3) run_exp.sh: 34 h1— kit 8 54

BTSN
(3) 9TT Terminal(PREEFE“Ctrl+AI+T"), Fi A\ LA iy @ HE A S IIAS BT 78 ST A
cd WNTLab/experiments/exp8/exp8_extend/
P AR iy 1847 AL, K 8.4 .
bash ./run_exp.sh

e wnt-ns2@WNTLab: ~/WNTLab/experiments/exp8/exp_extend
File Edit View Search Terminal Help

wnt-ns2@WNTLab:~$ cd WNTLab/experiments/exp8/exp_extend/
wnt-ns2@WNTLab:~/WNTLab/experiments/exp8/exp_extend$ bash ./run_exp.sh
Running for profile 1 (OFDM_BPSK_1_2) and CP=0 datarate = 523260
datarate = 527621

Running for profile 1 (OFDM_BPSK_1_2) and CP=0.03125 datarate = 497410
datarate = 501379

Running for profile 1 (OFDM_BPSK_1_2) and CP=0.0625 datarate = 471502

datarate = 475293
Running for profile (OFDM_BPSK_1_2) and CP=0.125 datarate = 436861
datarate = 440213

Running for profile 1 (OFDM_BPSK_1_2) and CP=0.25 datarate = 369254
datarate = 371691

Running for profile 2 (OFDM_QPSK_1_2) and CP=0 datarate = 1.09697e+06
datarate = 1.09718e+06

Running for profile 2 (OFDM_QPSK_1_2) and CP=0.03125 datarate = 1.04211e+06
datarate = 1.04996e+06

Running for profile 2 (OFDM_QPSK_1_2) and CP=0.0625 datarate = 994081
datarate = 988786

Running for profile 2 (OFDM_QPSK_1_2) and CP=0.125 datarate = 916684
datarate = 916746

Kl 8.4 BT H L
(4) SEB6IERRISAT 525, 3T9F home/wnt-ns2/WNT Lab/experiments/exp8/exp8_extend H

& N WiMax1.eps 1 WiMax2.eps SCF, #5211 8.5 FinBI4E R, 72l R sk AR
NEEZNGIE &3 ol N N iVl g W OV e
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20 T T T T 20

BPSK |, —+— BPSK,, ——
QPSK ;5 —= QPSK,
QPSK3; —=— QPSK3, ——
16QAM |, —=— 16QAM|, —=—
15 16QAM;, 1 15 16QAM;;
—~ 64QAM,; P 64QAM),
B 64QAM3, —e— z 64QAM;, —e—
-] s
g 10 s 10
g g
8 £
<} <}
a =]
5 \ 5 \
— —
——— e ——x —— > — — — — =
0 I 0 n . L
0 0.05 0.1 0.15 0.2 0.25 0 0.05 0.1 0.15 0.2 0.25
Cyclic Prefix Cyclic Prefix

K85 sKEnshR
6 GRHWSITIL
TCERIARM Rz, ARSEG FE WiMax BT B . TR0 B ATid A, iR

AN ()WiMax EAE AR PAAAENREERs SRS A2 7 (2)TC 2 s AR HL [ 26
BORM LA A ?
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LN, BEHEOIMEE M IEE R SEIE

1 SWEXSHM

o2 NIL[AZERL
o [ fipbide 5 Fe 2 WY 4 A B B 5 AW
o B IR AT 154 SLHLRE sh % 5 EHLIE S

2 FZWBE=E5FEIE

A de
21 SLGE=

W BT NG RIW LIRS Sl 5 L%, 2G/3G/AGISG 25 AR N 28 H11H WM 4.5 4.

AT 154 AT Bl Attention, —MH T & imikes 5 PC N A &R 585 . HxS pri&
BRNERRS: BIXE AT F8 WK%, B AT BIANFREAE, 2 TR 1056 A (LG i
JEETFLE)e A AT AT RS —2% AT 184 X & 1 % £ 30 W EHLR & 1) URC
fe7REX response M, HER 17REZES 14, ARG L L ATHH 2 56 7m0m .

SIMB00C: H:Ch il L2 BHE (1) R Y= i, J& T-PUA GSM/GPRS #i4kt . SIM800C
KH TARER O, TAES% N GSM/GPRS [1) 850/900/1800/1900MHz, R LA Ty #ESL HLiE
. SMS FIHHE(S L.

2.2 SCIG[RIE

ASLIGTE SSCOM H: LA FH FIH AT $54-%F SIM800C HEfr#M|, LASLI g e 2
BN 4 [ LAtk IE A Th e

(1) FEAHS TS rh LI B A 2 X 25 (1 FE R D g : SIMB00C il 5 Tl [BI3EAT 1 2 i 1
DA R A 5

(2) ¥ s IeIl GPRS ThaeMI M A fSTHH SIM800C s fr) J— ik, vy Il il J5 4
F SIM800C 1) HTTP GET LjREIREIZ M 3k 1) html 4865 .

3 LWIMES5HEIR

(1) MEBEYS

SIM800C #He—/~. 5V/2A HEJERL#E. USB #8 H4k—H2. Nano/Micro . &
JFiE GPRS Ifgf) SIM k—ik. FHL—#B. HAHL—Fl. PC —&. SSCOM i HiXBh T
(2) A

o SN 9.1 & 9.4 i,

oSSCOM H IR BITF: MEFMEHMAN 5.12 fR, H4itl K/ 400KB, F# 7%
DL SE6 B R, WNT Lab/experiments/exp9, ‘B /7 Rl A:  http://www.daxia.com/bibis/.

o SIS AT FH B AT $5 4 #11F SIM800C itk SeigF-Mrheh th 1 IR & BIffRE, s
BHmIE PGB T EZ KT SIMB0C AR ST BT #k 7 2, T L ST I B R
WNTLab/experiments/exp9.
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£
‘ ?
F19.3 USB #H 14k K 9.4 Nano/Micro ##it

4 RS PBRERR

BEAH S5 N2 AME A SIMB00C HEH(11H F B G S RS ThAe: I Bk 2 ASLFEERL
Hoep g 1 ABRERGEFHL, 5 1 AH AT #5442 SIM800C bk,

SEIGHE S AN N B, #ES TAESERUE K A SIMB00C FEHe 4715 & il & A A5 UK -

(1) ¥ SVI2A HE LA EHEE SIMB00C ik, J-44 USB % 5 M4k I i DI fEASEE |,
4 USB —LIEHAE PC [ USB 4 11 Jf- 2235 USB % ek LIRS, BHEALGHEEZ)MBAENLH,
& 9.5 fik;

(2) #HBBHGE TR M, ¥ SIM REAE-RIEN (FEE, SIMB00C AL [ <18/~
A2 Micro SIM A4/, 27 SIM £4 Nano SIM £, #Zf&/# Nano/Micro #£#F.);

(3) #% T SIM800C HEH HYRI O, LA HL, LR IRRAT sl IR A (D
—IK), BB FEAEIERIT 2BING R 1K), R O 2R 2 53 [ 244

(4) £ PC T E IR F, EFPERrEN 115200, EFEAHR A H 5 FF4T R 1

(B5) —HBAI AT IEH B @ E MR A TS .

95 iR
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41 FR¥THEWTEIE

411 1EREE
(1) S BEANLL FHa4
7 5 OB F Rk X RN FE 4 AT+COPS? 9 K%
R HLR [A1“+COLP: ...” (MR FEPFHRREINEARD FRiEfE4S ATEL;
R HGR [B]“OK” J5 K% 1§ 4 AT+COLP=1, MHEVGR [E“OK”, Uik 9.6 Ak,
[T sscom vs122 e = > S |

BERwL BORE B B £F08 I8 FE SUCIPCBITE

4T+COPS?
+COPS: 0,0, “CHINA NOBILE”

0K

AT+COLP=1
0K

EhewO | TH| !
OIS |CONLS Prolific USB—te-Sm v||[” mEXBT ®iziE | ElEiRsw
@ xp=n|¢  TzEngd| hnEsisasE, o
¥ RTS [ DTR 4§ [115200 - | |AT+COLP=

[T & Aso000s, 12, 2, B Ewinl AR ZIMSIZF R T E AVL-Fi Gp
www.daxia.com |$:27 R:71 COM15 C#THT 115200bps,8,1

K19.6  LITHLIE AT A AC E TAF

(1) feA MR

AT+COPS?H T &I UATIZ E R, ZIBLSHAE LM%, FTRFEESEREE, &
MR [A] %5 . 3R [#1+COPS:0,0, "CHINA MOBILE", #FoR4piikfFia s mah EiEE).

ATEL T E R B (BRATTRE), BIEHG I B 1) AT 454 52 585% [ & 2% b
Ja FZIhRe A A TR s . WA TR ZIF S B B, k% ATEO $84-BI M OCH], X
FEUSCEIFE 2K AN PR A A ik, IXRE D7 (AL 7 451

AT+COLP H T B Y54 TR, 1X BLd I K 1% AT+COLP=1, JF J3 # Y S 27w .
MR PCE R BB H R ), AR 2R [l Y S
412 RITHIE
(1) PB4

WE 9.7 fizx, KRikizfe4 ATD150574...; B NERATH BT, EEfEd
BJGEM B 5. SRR E B bR TR, WK 9.8 Fivk.

G RIEFEA ATH, LI @ iE LT .

© T ul’al sox W 20:37
R eee

BRSO BrigE Bx 5% 308 IR %E RuGPCBTH
AT+COPS? -
+COPS: 0,0, “CHINA NOBILE” =

HILT R

0K
ATE1

AT+COLF=1

apsan | Tt EEIH %I
SHOS|comis Prolific USE-to-Sex~| [ HEZ®T (RiEsidE | sz
@ xmen|¢  EzeopE| [ mHEBDsaDT, [0 m

 ATs @ oTh A 1sen 8T

o T BT % Baocomghd - >
[T H&MhEFsscons. 12. 2, BB Fvinl AR AIFGIEFERLL T 2 AVi-Fi Gpr|
www.daxia.com S:49 R:97 COM15 24777 115200bps,8,1,

ISR R

9.7 RATHIEIFHMT 9.8 HARFHLERRA
(2) TR MRET
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ATD A THRATAF g 51, &N ATD+ 5+, KEK—EZn F, HUA
ReIhik s, nkik ATD10086;, Bl szHi4%+T 10086.

ATH F W s vs, ZEEERIEEI TG, AR % ATH”, BIa] W,
4.1.3 HEUTRE
(1) ESBEALL FE4

W NF& 4 AT+CLIP=1 K i%;

FIF & FIFHLIEHT SIMB00C Kibk i) SIM &, HEHFR f 5 2% 2R [R5 [F1 45 4
“RING”f1“+CLIP: ...”;

RIEFEA ATA, HHUR[E OK JGHEEKE, JTFIAIEIE;

7545 FI AL B s, Bk [ 454<NO CARRIER” 45 R I vG@ 1%, Al @it &
X184 ATH E3h4s diEiE.

46 2l %l 75 @ 20:00
IEEHS +o-

WO BHRE Bm B EFRHE IR #E EV6IPCRIR

AT+CLIP=1 -
OK

HITTIR

RING

+cLTP: 1o . 129, ", 0,"", 0

RING

rcLte: 1SR 129,70, 0

RING

“rCLIF: '15—‘,129,“,0,“,0 a

RING
+oLTP: SO 129,77, 0,77, 0
ATA

OK

NO CARRIER -
Awan | s ZiEsf | F1E
-] = OIS [CONLE Prolific USE-to-8a~| [~ mey@m  fRizkiie | BB |
B A @ xmsn|¢  ErE0RE| [ MEEERSEET, EIE(E
[ RTS v OTR Bi%: 115200 < [(ATA
7 B & R ssconEi .
‘)) * %1@*}1}3’}%2@%%%5
[T H&FARSSCON5. 12. 2, EffEvinl  AFHIAIMEIZHNEAT EAVI-Fi Gors
ol xF vwvw.daxia.com 565 Ri321 COM15 E477F 115200bps,8,1,Nc
N He
K19.9 FAHLILITHIE K19.10 kg

(2) FRAMRMT:

AT+CLIP H T Bk BiR, Kik AT+CLIP=1, A SZIlid®E kb BonThhe,
FRUEIR RS, 2R [FRE S,

ATA FTRZHTE, MULERER, ABHURIE ATA, BIRTHEIRH .

42 WERREE

421 XKiEBEE
(1) #PRBALL RS
WK 9.11 fivr, Kik$E4 AT+CSCS="GSM";
IR 5 OK 2 J5 Ri% AT+CMGF=1 #54, 258 (S RIEHTINC & o
FRIE ATHCMGS="150..." (B 7R BARFHL S $54, SRR 2 IR 45 4>,
TEVZAR R IR N R IE N R IR IE
RIKTERIG , Ak “HEX KiE” FRIEFEA1IA”, PR [F“+CMGS: ... fl“0K”,
2, BERETENR, EERFIEEREINERS, WK 9.12 fik.
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B BORE BT &% 7S (IE 8 ZUCIPCBITH

AT+CACE="CAN" ~
3;+CMGF:1 Dengke
AT+CHGS="15] = i
> Dengke - I
>
+CNGE: 117 B
ok -
EkEn | | R Bl EEEE|T
OIS |00N15 Prolific USB-to-Ser~| [~ HEXET ffiziiE | BUMIBEH v HEXSE =Y
@ xmen|e  Essngs meEsssaiT, W me E FHEER
7 FTS v DTR R4S [115200  C]|LA
A 7 B R ssconEt -
i%?@iiﬂﬂ%ﬁﬁllb‘%)%@
[T 8 &AAsscons. 12. 2, EFEvinl  AFERIFEIZRNLAT EAVI-FL Gors GFS Lora A1 EIANER

|

www.daxia.com S:58 R:92 COM15 E4TFF 115200bps,8,1,None,None

@

K 9.11 [ HArFAHL S KIERAS Kl 9.12 HARFHLUERNFAS
(2) TEAMREUIR:

AT+CSCS I T B TE 74745, BRiAN GSM 7 Ak 7154, 16 RIEAS S
W, Kik: AT+CSCS="GSM", B NHA TR, fERIEFH I CHER, K
i%: AT+CSCS="UCS2", & E }y 16 f7i#H 8 i dusmis v /54 .

AT+CMGF I T # B B R %R, SIM800C 7+ PDU Ml u AR, K
i%: AT+CMGF=1, BI¥HE e AR,

AT+CMGS="..."H T RiXH(5, 7E"GSM"FZHE T, mE I Ki% 180 F 1 HH L ¥
7, TE"UCS2"FHFEE N, I % il KI%E 70 M F (BFEFRFIET) .

0X1A H T4 SIMB00C, AT Kik#{E. v Kik: 0X1B, RI“ESC HIHAH,
T2 JF SIMB00C, HUHAIRIEEAE, APATRKIE.

422 IHWIEE
(1) BT ALL T4

78 5 DRR BT b R i%TE 4 AT+HCNMI=2,1, LR [E“OK”;

SR R FFHLIR SIMB00C ik % — 2k HM5, Wi 9.13 Fik;

e R F W EI+CMTI: “SM”, 3 #5845, RnEBWBINEEAEE SIM £
A E 3, HREIRA ATHCMGR=<Pram>. H F1<Pram>fCREEEMLE SIM KA E )
iy, Meab 3. Wik 9.14, H OHABIT 2 EBoR HUREIREE A IR DL R R &
S0, (ERE, WA (5 I GEL A SIM A FRI 7 B AL I<Pram> 2475 HHR
# L — BRI I [ ST AE )

Eifwl |ORE BT A2 SFESR IR #E EVEIPCBITHE

2016/09/28(RHH= AT+CHNI=2, 1 - I
0K
Dengk,e +CHTI: "SH*, 3
Jd AT+CIGR=3
+CHGR: "REC UNREAD, "+261TMNE". . “17/05/11,15:58:51+32"
Dengke
0K
AkEn | THx| ERtE| Bk | BERE T
BOS [CONLE Prolific USE-to-Ser~| [~ BEXRT {R{rdfE | SYHERIHE [ mEx®iE w=H
® xmsn|¢  Dzensd|C meEmasas, B me B[ FEEER

v RTS v OTR e [115a0 v || ATHCNGRSS

0T BT i & B sscom$it N
AR S AR

? MNER [T R ASscons. 12, 2, EffEvinl  AREXRIMEIEFHAT EAVI-FL Cprs CFS Lora ST
= (f"’/‘, 'www.daxia.com |S:24 R:125 COM15 E4TFF 115200bps,8,1,None, None
/19.13 [ SIM800C #HEL & i fs K19.14 SIMB00C Ui (5

(2) TRAMRIR
AT+CNMI F T B B8R, Rik ATHCNMI=2,1, BB MR, M4z
R, H SIM KRR, SIM800C itk iR R #ags & 1, 41+CMTI: "SM",2 IR

82 I http://www.thinkmesh.net/wireless/



Jin&Jiang, (ELMZKHORHAE: R, MAHS5%E) (58 3 )R FM, HHERF ARG, 2018

VR EBE S, 1EAE7E SIM R E 2.
AT+CMGR H TG E N, k% AT+CMGR=1, MA[iZEL SIM -RAEELELE
B 1mMEE.

5 ¥ RIEILESETR
PR 5286 N 25 M SIMB00C #REL [ GPRS ThfE; 9236 ER 1 AN 5E k.
5.1 iAiE HTTP

511 I\ HRE
(1) LS BEALL FE4

TERIEIX N2 AT+CGAT T2 R i%;

FFBLEUR Al “+CGATT: 1”7 F1 “OK” DL, KixFi4 AT+SAPBR=3,1,"CONTYPE",
"GPRS";

FRfHUR A “OK” J&, Kikf§4 AT+SAPBR=3,1,"APN""CMNET";

REfiIR A “OK” J5, Ki%fE4 AT+SAPBR=11;

REiHIR[F] “OK” J&, KiEFE4 AT+HTTPINIT;

Rk | “OK” &5, B#F Al AR ALY Wik, RIEdR A
AT+HTTPPARA="URL","www.thinkmesh.net/wireless/";

EBf#O S|EE Bx A2 SFUS N8 BE EU6IPCBITH

T
&
o
[
=
=]
—

ml »

(0):4

AT+SAPER=3, 1, "CONTYPE", "GPRS”

(0):4

AT+SAPER=3, 1, "APK”, “CMNET"

(04

AT+3APER=1, 1

ATHITTPINIT

OE

AT+HTTPPARA="URL”, “www. thinknesh. net/wireless/”
OF

b | s gt | B | EEEK T aw [ Engien_gEsH |y
WO [0S Prolific USB-to-Ser v ||~ mex®F mipmiE | BUREH| T mxsE T mesE: 100 ws/R M OMEERT
@ xamo|¢  EESngE|C wonEmis agT PO e [T R RS None =

[ RTS @ DTR B4 [115200  « [|[AT+SAPBR=0, 1

[T #EFhASscoNs. 12, 2, EfFEvinl  AFIEALFRIZERIAT EAVI-Fi Gprs GPS Lora SI5HESE, TEIML
[www.daxia.com [S:203 R:34033 COM15 E¥TFT 115200bps,8,1,None,None

/K9.15 VIt ik E

(2) TR MRREWIT:
AT+CGATT? HT &) GPRS W55 Ak T I IL 2 7 BIRAS, Witk [\ “+CGATT: 17
FoRUItEE GPRS M55, 75 75 B F 454 AT+CGATT=1 ¥ & [ GPRS Mk%5;
AT+SAPBR=3,1,"CONTYPE","GPRS" | T-it. & &K #1% 5;
AT+SAPBR=3,1,"APN" "CMNET"F T- & B \ & R
AT+SAPBR=1,1 F T-¥#u&—1 GPRS ' F3¢;
AT+HTTPINIT H T4 HTTP AR5
AT+HTTPPARA="URL","www.thinkmesh.net/wireless/" ] T- % & HTTP £xi%Z:%k, [
T BT BT M) Rk
5.1.2 F&iAIa)
(1) #P BN LL T R4
N84 AT+HTTPACTION=0 &%, fifkaxik[El “OK”, HAP 5 B P [
“+HTTPACTION:0,200,33719” ¥ (MR, B [AEZHHEZ Frig A ITHE)
HINIEA AT+HTTPREAD Jfki%, HiHtssiglal “+HTTPREAD: 337197, Jf HIFURTE

83 I http://www.thinkmesh.net/wireless/



Jin &Jiang, (TLEMEHEARZAFE: FE, NASER) (83 R)LRFM, FHERFE R, 2018

HHTTP RS- ar 28, Wik 9.16 Fran. B )Eioe sk, iRlE “OK”, ik 9.17 A
TRo

ERw0 S|OEE E7 B2 FFEE I8 FE EveIPCBITH

AT+HTTPPARA="URL”, “wv. thinkmesh. net/wireless/’|

o

AT+HTTPACTION=0
ol

+HTTPACTION: 0, 200, 33719
AT+HTTPREAD
+HTTPREAD: 33719
<IDOCTYFE htnl>
<html lang="zh">
<head>
<meta charset="utf-8">
<meta http-equiv="¥-UA-Conpatible” conmtent="TE=edge”>
<meta mame="viewport” centent="width=device-vidth, initial-scale=1">

CtitleXfiffZBHIEARECH Mg/ tite
<style>
hx
font-size:30px; o

Ahgain | T s | Bt | BEEE T sw [ engien_wEs | 108 =]
IROS|CONIE Prolific USB-to-Sm v | [~ HEXBT {Ry%iE | BUWBRPISTH [ HEx#El EePERE: 1000 ns/ik v MEERIT
® xawn|¢  ErEORE| [ mwEpicesT, P e [T HEREMRE None =]
7 AT @ DTR Sis:[115000 | AT¥SAFER=O, 1
AT BT EesconEi R
ié,@;mgjamagg -
[T HEFAAss00N5. 12, 2, EBEvinl  ABIEFIMEIEEHEAT EAVI-Fi Gors GPS Lora SRR, TN
www.daxia.com [S:203 R:34033 COM15 BE4TFF 115200bps,8,1,None,None

K 9.16 iHLHTTP R4 #2155

-

Ef#O B8RS xR 52 SF8s NTH #5) =UAIPCBITH

if($target. length) |
$C htnl, body' ).animate{{ scrollTop: $target.offset().top - fronTop }J;
if (history &k “pushStatc” in history)
history. pushState{{}, decument.title, window.lecation. pathname + href);
return false;

1
t
1
// Vhen our page loads, check to scc if it contains and ancher
scroll_if_ancher (window. Location. hash);
// Intercept all ancher clicks
$ (“hody”). on(“click”, “a”, scroll_if_anchor);
{fseript>
<body?
</htnl> E

0K

w0 | ] gt | B | WEEE [T & [ Engish EsH 58] |

HOS[GONIE Prolific USH-to-Se v | - EXEF fFiretis [T SHHIERIH T B EITAE: 1000 ns/X ¢ MEEETT
® xpzn|e  Erm0us| [ mEROSOET R0 s | FoEkmmBaone =

% RTS [ DTR fsd:[115200 v | (AT+SAPBR=0, 1
ﬁﬂ@mzﬂ?sswmm

BECHFEREER i
[ TFHRMARESS00NS. 12. 2, Ef#[Evinl  AREFIFEIEERATEAYI-FL Gprs GFS Lora ST, HIAMY
[www.daxia.com [S:203 R:34033 COM15 EFIFT 115200bps,8,1,None,None

K917 BEESERL

-

(2) TR MRREWIT:
AT+HTTPACTION=0 £ /xJj 7] HTTP 2x1& T4k
AT+HTTPREAD FH Tl HTTP 2154,

5.1.3 Z5Rifa)

(1) # BN LL FHE 4
HIANTE4S AT+HTTPTERM H&i%, fRbiR[E “OK”;

HINIEA AT+SAPBR=0,1 Jfki%, HiHuRE “OK”, fnl& 9.18 frir.
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/NTE #88) EUEIPCBITH

BEfiml SfHRE BF BE £F7HEH
1
t
H
f/ ¥hen our page loads, check to see if it contains and ancher
seroll_if_anchor (window. location. hash);

// Intercept all anchor clicks
scroll_if_ancher);

$ Cbody”). en("click”, "a’,
{[seript>
<foody?
</htnl>

O
AT+HTTPTERN

AT+SAPER=0, 1
OF

AREO | A it | Fi | BEEK T sa [ Engisn_FESH | VR —|
#ROS|CON15 Prolific USE-te-8ex v | [~ HEXET {R45%1iE | BAEIRRISTI [ aEx&El EePEE: 1000 ns/iX [V MEERIT
@ xi=n|e  EReORs| [ mEERshET, [0 e g1 E R None [~

[ RT5 v DTR Hf§:[115200  ~[|AT+GAPER=0, 1 B
1 7 B & R sscondh f R
i%ﬁé‘:iiﬂﬂ%iﬁ%éﬁ)%@

[ T &S AANsscons. 12. 2, BB Erinl
R:34033 COM15 BT 115200bps,8,1,None,None

AFHEASEITE RN T EAVI-Fi Gprs GPS Lova SUSMIEIH, TR

www.daxia.com |5:203

K 9.18 4“5

(2) B4R
AT+HTTPTERM F T 455 HTTP il %5
AT+SAPBR=0,1 {2 GPRS I F 3.

6 HERPHETTL

ARSZIGEE 3] T W R B W4 5 i s B il E AN S, FRFIF AT $54-#% 1 SIM800C
MRS 7B . %15, GPRS Tfg.
7 EEEIN

SEUG A NFE A I, 1 55 B SO NV RN, IR R IR TR A G A 15 2 IE R R A
ghEI, TSR B R S I T AT SR
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KiE+ DEMBRFEHESRE

1 SEWEKRSHm
o1 NJAT5E
o I fi# Iridium F1 Teledesic T 4% (1) 3 A Ji B
o FIJFH NS2 15 E 523 Iridium I Teledesic T2 &4;

2 ZRER5RIE

21 THE=
Iridium A1 Teledesic 25 T2 MR KR NS, 28 Al B8 55 5 & .

2.2 SCIG[RIE

PR =HEL5H, £ NAM Bl i D7, DRI S8 AR 70 #1307 LR B

IR ICE 1 5 ARAWRIREEAT XL, B AR, &Rl Bl Fig. B 4
LRBLIRN . NET AR SCIRRCR, sede KA CBR 1R v, JFFIH UDP
BATHE AL . 73T trace SCAF(NS2 384T 05 FUN P AR RO B SO, /5 ZEAE O P BB )RR
FUI S8 (AR AE R B 5 &, SERR i A i A2 Hh TR T i NN A], 0 2 Al 213
(RII FEAN[F] o

3 LWRESAHERE

(1) FEEB

WHEIREMF. wnt-ns2 fj FLIEE . SLI0ARAD.
(2) AU

oM AR IR BN WKL — 26 3.1 TN 4,

o RS B HI BT F LA 65 T ) NS2 B, s — i SRt 1 S8e 1 & R @A
AR, SR C 58S — 1 wnt-ns2 1 LIRS, ARSI il HEAT

o A I SR AL AN, B FELIE D RIF R, LR EE G
WNT Lab/experiments/exp10,

4 LGP BEEET
4.1 lridium (AE S

N THVEAIAR SLI D IR, S AR D RIS AT R AT A S
(1) HFEEREEE—5 4175, ¥ TF K NKAE, fH HDMI % VGA 4l VGA £ i%E
AR S Bon ey, PR IRERBIR G ERF /2GR0, WK 10.1 Fiox.
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(2) “home/wnt-ns2/WNTLab/experiments” H 3% T S0 & AT W Fr A SL B0l A . AT

m

/i P &

K101 WREIRIESE F N 78 29

SRR TR, 58T I expl 07

(3) 4TJF Terminal(PREEHE“Ctrl+AL+T™), Hy A LA fr & BEAA S A T £ S0 5

cd WNTLab/experiments/exp10/Iridium /

FAIALL T 21T AL, Wk 10.2 Bros.

(4 Fl H awk B A o B

ns sat-Iridium.tcl

ple/

Wnt-ns2@WNTLab:~/WNTLab/experiments/expie/Iridiums Jj

K102 BT E S

BEGIN{

3
{

g7 |

highest_packet_id=0;

action=$1;

time=$2;

from=$3;

to=%$4;

type=$5;

size=$6;

flow_id=$8;

src=$9;

dst=$10;

seq_no=$11;

packet_id=$12;

if (packet_id > highest_packet_id)
highest_packet_id =packet_id;

if (start_time[packet_id]==0)
start_time[packet_id] =time;

if(flow_id ==0&&action !="d"){
if(action=="r"&&to=="67"){

end_time[packet_id]=time;

http://www.thinkmesh.net/wireless/

trace X 4 (awk Zw £ AH X 0 OiH G
http://www.gnu.org/software/gawk/manual/gawk.html), ¥4 fetEbrE LR . $£13). ZEAE
2, N LA B AR Iridium IR AEIREAT /b . TR TR awk AR trace ST
BEMFE H S FaIERTRE SO E . 1 10.3 s b 5t E B AER i awk A, @]
K H 4 : awk -f delay.awk sat-lridium.tr > delay.txt #4743, Hrh delay.awk A& 10.3 Fis
FIBIAS,  sat-Iridium.tr 24 trace S, >RonFEZ L, delay.txt oHT #4550,


http://www.gnu.org/software/gawk/manual/gawk.html

Jin &Jiang, (TLEMEHEARZAFE: FE, NASER) (83 R)LRFM, FHERFE R, 2018

Jelse{
end_time[packet_id]=-1;
}

}

}
END{
for (packet_id=0;packet_id <= highest_packet_id;packet_id++){
start=start_time[packet_id];
end=end_time[packet_id];
delay=end-start;
if(start<end)printf("%f %f\n" start,delay)

}
}
K110.3 bt BIgHEIR AN awk A
(4) Hr5E trace XMFJE, R RATHATRR, LT EMAT L. ASLERH gnuplot
F2IF, gunplot [F15E 2 KRR 2 W B 7 Wk . BAGPIRN: 1E4&um 4T gnuplot i 4, #%
EHHAT plot “delay.txt” using 1:2 w Ip 7%, AJ#33|& 10.4 Frosgs R
0.14 : . .

. T T T
"delay.txt" using 1:2 —+—
0.12 + E 1 |

0.1 B

0.08 - B

0.06 - s

0.04

0.02 I
i) 2 1t

0

0 10000 20000 30000 40000 50000 60000 70000 80000 9000C

€104 dbaE b aEiR p s s E
4.2 Teledesic (AES#

(1) 4TJT Terminal(BREEFE“Ctri+AL+T"), Fi A\ LA fiv 2 HE A S IIAS BT 78 ST A
cd WNTLab/experiments/exp10/Teledesic/
P LR i 1847 AL, 4l 10.5 Fis.
ns sat-Iridium.tcl

® Wntns2@WNTLab: ~/WNTLab/experiments/exp10/Iridium

net@163.com
umf

I
dium$ ns sat-Iridium.tcl
Wnt-ns2@WNTLab:~/W e e diums i
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BEGIN{
highest_packet_id=0;

action=$1;

time=$2;

from=$3;

to=%4;

type=$5;

size=%6;

flow_id=$8;

src=$9;

dst=$10;

seq_no=%$11,;

packet_id=$12;

if (packet_id > highest_packet_id)
highest_packet_id =packet_id;

if (start_time[packet_id]==0)
start_time[packet_id] =time;

if(flow_id ==0&&action !="d"){
if(action=="r"&&to=="67"){

end_time[packet_id]=time;
Yelse{
end_time[packet_id]=-1;

}

}

}
END{
for (packet_id=0;packet_id <= highest_packet_id;packet_id++){
start=start_time[packet_id];
end=end_time[packet_id];
delay=end-start;
if(start<end)printf("%f %f\n" start,delay)

K 10.6 dLETE _LIgEE M awk BIA

2 #F H awk JH A 4 M trace X (@awk A K H R i & F o
http://www.gnu.org/software/gawk/manual/gawk.html ), FEEREFEFRE LR, $£15). EHA
Frt . N LA R B Teledesic (B3R BT /04 . 1S 75K awk BIAAT trace AT
JCE AR [F) H 36 N BUERATE I SCE 4. & 10.6 AL R EIIEE TR awk AR, TSR
4. awk -f delay.awk sat-teledesic.tr > delay.txt, ' delay.awk N 10.6 FiiasHHIAS,
sat-teledesic.tr A4y trace SCfF, >FoRE E M, delay.txt A5 HT4h 5S04

(3) 735 trace 30AF )T, 4kSERFH gnuplot, {EZIm AT gnuplot fir4, AT plot
“delay.txt” using 1:22 w Ip #7 4, RIA[453|E 10.7 Prosrgs R .

0.04

T T T
"delay.txt" using 1:2 —+—

0.035
0.025 |-

0.015 Hil ‘ “ .

001 L L 1 L 1 1 1 1
0 10000 20000 30000 40000 50000 60000 70000 80000 9000C

K107 dbntE bBiEEER p 8 s
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5 S RS9

TEARSZEG I [, 538 ] 5 A F WA R 23550 T G B, 2T Iridium AT Teledesic
TEMKIMERE, W LSS0 R AR P ARED

T4 6T R 2% trace A ) T SRR R

+421.0000 288 169 cbr 210 ------- 0288.0289.0 7 7 39.54 116.28 44.57 108.48
- 421.0000 288 169 cbr 210 ------- 0288.0289.0 7 7 39.54 116.28 44.57 108.48
r 421.0068 288 169 cbr 210 ------- 0288.0289.0 7 7 39.54 116.28 44.57 108.48
+421.0068 169 193 cbr 210 ------- 0288.0289.0 7 7 44.57 108.48 37.12 122.27
- 421.0068 169 193 cbr 210 ------- 0 288.0289.0 7 7 44.57 108.48 37.12 122.27
r 421.0125 169 193 cbr 210 ------- 0288.0289.0 7 7 44.57 108.48 37.12 122.27
+421.0125 193 289 cbr 210 ------- 0288.0289.07737.12122.27 31.12 121.26
-421.0125 193 289 cbr 210 ------- 0288.0289.0 7737.12 122.27 31.12 121.26
r421.0189 193 289 cbr 210 ------- 0288.0289.0 77 37.12 122.27 31.12 121.26
+481.0000 288 169 cbr 210 ------- 0 288.0 289.0 8 8 39.54 116.28 47.72 108.85
- 481.0000 288 169 cbr 210 ------- 0 288.0289.0 8 8 39.54 116.28 47.72 108.85
r 481.0073 288 169 cbr 210 ------- 0 288.0289.0 8 8 39.54 116.28 47.72 108.85
+481.0073 169 193 cbr 210 ------- 0 288.0 289.0 8 8 47.72 108.85 40.28 122.50
-481.0073 169 193 cbr 210 ------- 0 288.0 289.0 8 8 47.72 108.85 40.28 122.50
r 481.0128 169 193 cbr 210 ------- 0288.0289.08 8 47.72 108.85 40.28 122.50
+481.0128 193 289 cbr 210 ------- 0 288.0 289.0 8 8 40.28 122.50 31.12 121.26
- 481.0128 193 289 cbr 210 ------- 0 288.0289.0 8 8 40.28 122.50 31.12 121.26

Trace XX R3t 16 31, WA B HZEHEIT, SFIRIBREL T .

%5 191 H14(r: Receive $4i;d: Drop Z#i:e: Error £81i5%:+: Enqueue ABA;-: Dequeue HiBA):
525 PRI B3 4 ARSI A 2R 4 S AR EART A B
5% HlEmm; 6 5. AR AR BT A drdEA; 8% I IDs 594 U
T, 10 5. HERT A 5105 FAS, 512 H1: OCE—FRiR, 55 13
Bl VRAFE, 5814 %5 JRETE, 56154, HIRGE, 216 5. HIREE.

6 SRS

FH R0 23 BAAS T DL PR 7 B2 U . i 23 A trace SCPFROHHE, ISR 07 FOL AR A AEIR
ZH. FrEEER.
A RASLG B 25 R AR UGB 1 Bkt 5.7 15

7 GFEEI

S awk A SMHT T Iridium TR 5 M5, SRR L, wis, &
JB\ ALAIFIER LR 5, BT S S BT A B T F T Ve 53 IR DG exp10 H 3%
Fo MFE-AGE BN TIER. B3, ERENELE.
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SLI+— GPS EYMNELSEIE

|

LEEXRSHB

ol NS 5E K,

o [ fi Arduino 5. ML Ad

oS3 Arduino ¥ WiFi B i B 45 5

2 ZRER5RIE

21 FWE=
GPS. WiFi M A INIESEHME 3 &, F 5=,
2.2 SIG[RIE

ASZIG A GPS Sl saG:, AT =AM X4, & seiedzih anid 11.1 W R S AR,
B BRI A AR g b4 29° 547 32.88" , A& 121° 37’ 54.18" . SZIGLEH S, W
S g R 5 ARRR

Kl 111 sestigth
SIS NS NS 53
(1) FERHSEEG: FH GPS BRI YATAL B IMAE . A AR AR = %, | Arduino
Mega 2560 - WU E AL HE Bl , & m il i 5 D@ A HE 5 I BdE £ 5 2 PC 5, nfE 11.2
FiR e

GPSHith Arduino Mega 25604 /b1 | HIBTE| pers i
(CRAE ) (K75 47 " (o)

Kl 112 JEabsag R 2
(2) ¥R 454G WIiFi M55 GPS #HAT I K S, [FIFHEH GPS Bk iltsE 2 ifs
BRILREE . SRR SR, B Arduino Mega 2560 Hi WL H AL ¥R, @it WiFi
B . TCP IEH B Kk BIIR 5545, (RIS 2 mon O EAMR, Wi 11.3 B,

GPSHiH Arduino Mega 2560 £ Hl Wik ))) ViFd @ PCRIZ& BN
CRAE%HR) (b 50 (RIEHOR) (s )

K113 feseyn i
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3 SLWMESHEIR

(1) PAEETTUA:

PC —%&. Arduino Mega 2560 H. 5 HLEEEL—4~. GPS Bidle—/~. WiFi fiE—/~. USB
B OB —/N, USB A % B RIZE— R, Mt —24. AXSEHEIERAE T AN AL
4T+ Arduino IDE. MZ5iiBF. SSCOM & H B F.

(2) 1A

ofififE N 11.4 % 115, i FH ik ansLt b %,

eArduino IDE & Arduino %15 AL & IEL, FRERIRENE, #EFREMH 1.0x
RYIAS, BN #%ERN https://www.arduino.cc/en/Main/OldSoftwareReleases#previous, ¥
ST #0075 R U IS L5 BEJE B, WNT Lab/experiments/expll.

o YR E) T MEF AN 4.25, R4 K/ 500KB, %k /73251 WL S8 BE i
£ WNTLab/experiments/expll, B4 F#iblA: http://www.cmsoft.cn/.

oSSCOM & MR BITF: (EFHMHIMAN 5.12 fit, E4EE K/ 400KB, R 721
DL 5256 %R, WNTLab/experiments/expll, ‘B 5 F &bk A: http://www.daxia.com/bibis/.

e KL P T AV AY, M HFFE M ZIRIT R, TR SLR T E A
WNT Lab/experiments/expll.

480 g2
TYRYRRRY HA0 o
- P

=S EFELEET

K 11.4 NEO-7N GPS ik K 115 ESP8266-1 WiFi Hith

4 EKW SRS ER

FEASLI0 A A A fE A Arduino Mega 2560 Hf S HLEZE I GPS FERBEAT =AM e i, R 1
NIRSETE o

41 EFEFR

SIS 4.1 715 Arduino USSR IEHRE, $T7F Arduino IDE, #miFAsSLig s, Jf
}s% 2] Arduino Mega 2560 H.FHLH o (BER, AER/CATHT, Arduino [ A ZE LT fi] PR,
I 2 FIIERRI )

AFEFIae 2 FIH Arduino Mega 2560 5. Fy #1451 GPS Bt AT = 4h e 4, i H 4 Hi AL
BARE. SR EE. PR N: GPS HitkikEL GPS JFAHHE, ¥ 2 /)
ZZIPIXs B HUARNT GPS HdE, HAFMEIMREH T B R DA AR IR
o
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char GPS_Buffer[80];
bool isGetData;
bool isParseData;
char UTCTine[11];
char latitude[11];
char N_8[2];
char longitude[12];
char E_W[2];
char altitude[9];
bool islseful;

l Save Data;

int L = 13; //LEDiETAT5IR
Istruct

1

/ AETREPS[RA IR
/FRETREREIGPSER
JIRERATERL
//OTCHE]

1R

/R

IIEE

IIFERE

125
HEHERREEY

< 1

|

»

|
K 11.6 FERESZIGFER
4.2 MEHOCEREZ

(1) AsZIGATH GPS AP 11.7 fiw, ZAHR A 42 R 2hdi I RIAR 3 M) B R 2k
T GPS W& RAEE /MBI LEE S, BT LR MR & R RS 5 I 7 ZOR A
BT EA, HEE AATAMERER 1 RELE T =55, B E T =N ARSI DUE AR

B R RN

AIMER L

USB{E St

%% 2]

] =

% "
HiR. 00 GPSIHE

K 11.7 GPS #H &/
(2) M AXT R FIZL, K GPS fiHt 5 Arduino Mega 2560 i WL 18 & 11.8 s
. (R, GPS ML RX A TX 5/ 7 2RI f HLET RX I TX 5/ IR X E %)

GPSHiLR

TXD 1

+ TX1Arduino MEGA

RX1

GND

GND

VCC

3.3V

25605 Fi HL
R

Kl 11.8 GPS #5511 LR HuE R R B K
(3) ¥ GPS fit & T-=4b, ik USB A A%E B RIZEZEHE Arduino Mega 2560 Ff i HLA
PC (EFHFWIEHFRITHMNES. FHEETHD.
43 EINENL

(1) #7717 SSCOM & LT, BLEPBAFA Y 9600, FFAT AN H, W& 11.9
Pz o
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b (R EEHEEVS. £)SSCOM V5.12.2 2 [1/MZE 0= aE, ..

B0 BORE ZEx &iE S¥RE ME FE) ZUPCBITH

a0 | TR ST _I_
WO comzo I mErEs  genR (T BwsRIT
® xmsn|¢  EzEnpE||C hmEERsADT, [0

¥ FTS v OTR B4 [9600 =1

ﬁ?%ﬂ%ﬂﬁﬁssoamﬁﬁ_
ié,@*)iﬂﬂéﬁﬁw?ﬁgﬁ)ﬂ

[HEFIFREASscoNs. . EiZAISNTIS R T2 8607, EIR5AVI-Fi Gprs GPS Lo
www.daxia.com |S:0 R:0 COM30 E4T7F 9600bps,8,1,N

K 11.9 #'E SSCOM & iR F
(2) WiEH O A : GPS BLENE @ RS, MIRTR/RIT W7, MR O I G T
1B, (ERSEIEN:, H AT HER GPS Fdi A vT HFFE, 1l 11.10 Fian; 5545 1 408
Fi, GPS BLH L YEFR /R FF A ISR, SRl e Th, & DBhF it e iE e, w1111
FiR e
ENAE B NILL: 2954.54462, A4 12137.91063, 5 NE A Fb KR 73 T
251 2954.54462/100=29°
2954.54462%100=54'
0.54462*60=32.6772"
[FHE, 2fERH 121° 37' 54.6378" , Bz Efigi R S5 B W sk (k4 29° 54/
32.88" , % 121° 37' 54.18" ) A3, EAIEIT).

i (A EEEAVS.13.1%)SSCOM V5.12.2 S/ MEsimmas, e CHRPSE 9 (5ZiEays.13.1%)S5C0M V5.12.2 S0/Masammms,. el E) RS

BEifis(l S8 DR Ax 2582 NIE #E EUCIPCBITE B0 S|ORE Bx A% FFFE NIE ®BE) ESvEIPCBIH
- -

RGP S _Dat adekddddd A+ GP S _Datasddtttr
$GPRNC, 082551, 00, ¥, 4syas 201217, , , N+7F = JGPRIC, 062636, 00, 4, 2554, 54462, N, 12137. 91063, E, 0. 502, , 201217, , , 4*T7
R T L e L e
Save_Data.UTCTime = 062551, 00 Save_Data. UTCTine = 062636, 00
GPS DATA is not usefull! Save_Data. latitude = 2954. 54462

Save_Data.N_S =N

Save_Data. longitude = 12137. 51063
kbGP S_Dataktkdo Save Data.EW = E
$GPRIC, 082852, 00, ¥, ., ... 201217, ,, N*7C E
R L e L e
Save_Data. UTCTime = 062552, 00 i Ao GE S _Dat ot L

Parany/==t 2 1 [E=g AR
A1 11.10 5515 GPS {5 % B 1111 e

5 ¥y RIEWHTESER

SIS =R A HET T R R X S8, AR S S WIFT BEAT T RS Bk
7€ PC i 7. TCP RS %8, I FH B F W% GPS Bk AT = 410 58 o, PR 5 ir N 2538k WiFi
WK 15 R TCP IR 55 it (FFIER, 7 /S PC FIWIFi fL 77 BE ) WiFi fY2%,
BEZ A S0 = i A G P 2K 2 2530 7] BT 2K o)

5.1 SCEGHER

B FE B RN IAEL, SRR

(1) MREESEEE =5 4.1 4008, HETLRBMN, TLUERAEN Internet, SLI6TEAHh
JR R R BEATRI AT . (et T iR O I TE 2R R I AT SE 56D

(2) 1E PC ez A LT 1) WIFT W25 . ( ER, IR PC 7% A 2625, 151 PC 4
B IESE B B2, LIBIR PC (/12 2 T2 fed 13/ )
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&« FIZERD Internet > RILEEEEE » i = P
| am- - O @
I .‘_ VirtualBox Host-Only Network L“. VMware Network Adapter

— _ CEA =~ VMnetl
@~ \irtualBox Host-Only Ethernet ... W Bl
‘. VMware Network Adapter [_ ARz
LN W= VMnets =
% CEE W= Intel(R) 82579LM Gigabit Net...
l: g 2 :. TERBERE 3
~ - B2H o 512 2
> TAP-Windows Adapter V9 dﬂ TP-LINK Wireless USB Adapter...
L"- ToEERERER: 4
—  SRIERE
x djﬂ Microsoft Virtual WiFi Minipor.

K 1112 #E SSCOM & LB F
(3) 1E PC imAT M AHHIAIL T, Ik HhW A0 TCP Server, B E“AH: IP Huhit"y
PC R MTEL R IR 1P Hidk, W &5, FEaddriaanr e, @#r—4 TCP k%
BT SR, W 1113 fiR. (FEE, oE# i/ Windows #4548 141 1E/H
ipconfig 7w <2 % PC JFZHT /e 3/ \P_Hhh) )

FERE ISR
1) iyl
[Torserer  ~]
(2) ARHuriil

(3) A0S
333

BREEE
[ RUREE. .
I EBRiTES
I AHHER
 EERRES
#EEER
I RESEHEA.
I B
I #pEEHES
AR
I HERET L x5 | 411 Comection 7]
#itEm [0 =#
A BREN B

16 ikl A#E : 0 R -0 Furtd A

K11.13 e E WA

(4) BEERRART . B 11.14 LLERELLE LR “ssid”y “pwd”. “addr” =B
HARNE, =AFBNE SN IR Q2)A1(3)H AT+ WiFi &R, %5 LL K PC -8 11 )5
R 1P Hdik.

(5) BEFLIGFEF . S92+ 4.1 75 Arduino fCiBkesid /2, 7T Arduino IDE, %
PEASZIGACHD, FEHEE] Arduino Mega 2560 ¥ F LA . (BER, A5/ C/9/7, Arduino £
N BELE(T IR, R = S S IER I )

AFEFFIF Arduino Mega 2560 Hi 5 MLz ] GPS #4174 fir, FFIF WiFi bk
i85 P Mk i) TCP MR45 a8 @SR, JHRE M43 2 148 FEA 4 FE B AL S B iR 55 45
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GPS_Wifi | Arduino 1.0.6 - ] X
File Edit Sketch Tools Help

GRS _Wifi
#define WifiSerial SerialZ ~
#idefine GpsSerial Seriall
#define DebugzSerial Sexial
#Hdefine s=id “MyWifi”
#define pwd 00000000
#define addr “192. 168.1. 1007
#define port 333

int L = 13; //LEDISRATSIM

K 1114 ¥ feseiafefy
5.2 fEHELEMiELZL

S EE e A WFT B, 58 iR R W 58 GPS #58 [2 Arduino Mega
2560 T HLESRAE i, AP
(1) SR RAEIRL, 121 11,15 B s\, 3 WiFi BEERT USB e d M.

TX | 1 TXD

Wi Ek USB#% Hi [ fkik
GND ® ® GND
VCC © o 5V

Kl 11.15  WiFi gz USB % 5 LB
(2) MEHUERIT 2 5, FTHF SSCOM & A BT, BN R -5 I ke R %N
9600, KILEFEA“AT?, FHWE“OK Ui IALE IEH TAE. g nl BT E AT 484, W]
22 520G B IR SCF 2 WNTLab/experiments/expll (1) AT $54- 457111
(3) MAATE G, P WiFi B USB % i DL . JF 8 A X BEFEIRER, 1%
K 11.16 Aot 38 WiFi fEE . GPS #8tPL & Arduino Mega 2560 B LI B .

Arduino Mega 2560 5 Hl

RX2 TX2 GND 5V RX1 TX1 GND 33V
RX TX GND VCC RXD TXD GND VCC
WiFifsiH GPSfiHR

K 1116 B R BRI
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53 MiASLILLER

(1) R it AE o LRI Dt T b, Wl 1117 PR, IFRRERIF M R GURE T
EX)) (&Tﬁ??)«ﬁl{ﬁlﬂﬁﬁﬁ\ BH #iﬁa

T

K 11.17

2 PR T AT AN R W AU IR ) 78

Repl
(2) MEESLaGaEF. MEL 5.1 HHh LI TCP ARS 2%, R ARG R is

AR

—

217, N PC HIM

WA 11.18 Fiix.

5] 4.3 F1 55 (2)L Bk Iy ik e e A g N oy FP RoR e, Al s A i .
Pz E B (CHES Shh V3. 8)

= -

WEEi
(13 fpizen
I TCP Server vl
{20 ZhiPHhE
|192.1BB. 1 101
(3 FHROS
333

PR

Latitude: 2954, 53776
Longi tude: 12137, 90395

)
E

Latitude: 2954 53776
Longi tude: 12137, 03565

)

Latitude: 2954 53776
Longi tude: 12137, 90396

@ 1 |

Latitude: 2954, 53776
Longi tude: 12137, 90395

R ERE
I~ fEldemr i,
[~ BspifTET
[~ +7=HHEs
[~ EEEhER

K 11.18

6 ZERIISTIL

Latitude: 2954 53776
Longi tude: 12137, 03565

Latitude: 2954 53776
Longi tude: 12137, 90396

"
E

0 28 i 1B W B e o 4

AR SIS AT GPS BHCRAE GPS Hidle, Hi Wikl BEHUR S H I, 78 Arduino 55 L ESEH
BAERE, WARALEE GPS ARAREL KT WIFT BREBHEAT I 0, 3238 N2 B S b B A U ok B A
FEFFHIEATIERE, )5 R PP R R e A LR TR, SRBLANEAL, R s, o HLit

Tt —20 R AEH .
7 GFEEI

ek AR I N ARIE Arduino Mega 2560 .4 ML RXO0. TXO 51 JHIBA #7 &5 H

il Wi AU, B el AT 1

o |

LA TR R R AT BLEH TAE.
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SLI+— AODV #1 DSR Y {FE SCif

1 SREEXRSHD
o1 NS 5E K,
o Hifi# AODV F1 DSR P[] TAE it F2
o 542 NS2 1/j B 434 AODV F1 DSR 13l

2 EWER5SFIE

A de
21 SLGE=

AODV &N H fie) 2 ML T M P2 —, )Y R R SE4E i . AODV iy
RAZBNT] RE 2 S BUFCRES B AT, SR IZ Bk i 5 U R A, IR S R &k
Hio BMEELREAR, Hhng, BAREBESEH 6 5.

DSR it P B thise %, HARSCHLE REAN I BE 225 Hp 28 6 & .

2.2 SCIG[RIE

FEASEES: 43 %F AODV Al DSR #% M BGEAT (7 3, KA [F—# i 12.1 s,
Ho 13 1A, BT 0~12. Hodh, A 8 RIETT AL, TN 2 & HART A

P RE92n . M OpenStreetMap TS b, FH48F SUMO T BB iZ3th 4y
NS2 RIS RS Bl 5, & a I s B AT 1 RO RN 48 #h4h, %5 AODV #1 DSR

VO T &
© @

OSN©
® @
® ® o O
@ ®
K 12.1 AODV #1 DSR il fi E4h b
3 TWIME5RIE

3.1 HAHEIE
(1) HEFEIH:
WEIREM . L — @0 LR 6. L.
(2) MU
oM AFIREF WALIE—5F 3.1 T2
o AR SEG 3 B A §U1ﬁE%?P$AﬂPEﬁ NS2 A, SEi—rh g fit 75280 -F & F5 B Hur
JEIAS, R e B ER — T wnt-ns2 {5 B R, ARSIEG n] ELEHEAT
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o A ML FEAAMN, fEFEFEIE ZRIF K, LK EEG
WNTLab/experiments/expl2/expl2_basic.

3.2 HR¥
(1) BT

A 3.1 7%
(2) A B

o /A S 7 T B8 B 2@ EAE SUMO, %8 AR AR B SEI T &, e
FERELES — T wnt-ns2 {f EIAEEIFEHE, ARSI AT FLEEAT

e A A FEMARML, Ay IE _RIFR, BALREERG
WNTLab/experiments/expl2/expl2_extend.

4 B PREER

41 AODV {HES#H

N VEANREIR SEIG PR, e AARYEZ D RIS AT M AT AR S
(1) HESEREI—5 417, K TF KA £, f#iH HDMI # VGA 21 VGA 2%
W RIR S Bt FEWAIRERE RIS RS a5, WK 12.2 Bk,

s
.:‘II.N

K122 WRpIRERE IR B R %
(2) 7£“home/wnt-ns2/WNTLab/experiments” H 5% T~ A& AF M FTA LI A, 485
B )7 SR A “exp 127
(3) 4TJT Terminal(BREEFE “Ctri+AI+T"), Fi A\ LA iy HE A S JAIAS BT 78 ST A
cd WNTLab/experiments/explZ/explZ_baS|c/AODV
AN LN s T A, WK 12.3 fis.
ns AODV.tcl

® wnbkns2@WNTLab: ~/WNTLab/experiments/exp12/exp12_basic/AODV
File Edit View Search Terminal Help

’:tl)nq, plea:e C)ntact
_basic/aoDv/

WN b
wnt- ncL@HNTLab /HNTLabfexperlment:[asplLfexplL basic/AODVS ns AODV.tcl
num_nodes is set 13
INITIALIZE THE LIST xListHead
channel.cc:sendUp - Calc highestAntennaZ_ and distCST_
= 1.5, distCST_ = 35.9
SORTING LISTS ...DONE!

K 12.3 BT ESLR
(4) FIFH NAM ZhHE L2 45 58, i 12.4 fis. WG NAM ShEN, ST K
PH %K 2ms B A],
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Copyright (c) 1991-1994 Regents of the University of Califomia.
<] Copyright (c) 1997-1999 University of Southem California
Copyright (c) 2000-2002 USC/Information Sciences Institute

Hle Views Analysis | AODY nam | ‘ File | MAM - The Network Animator v1.15
ﬂ /1‘ ﬂ /:‘ ,l“ 0306278 | Step: 1.0ms
== NAM - The Network Animator
I
g Py ) Welcome to Nam 1.15
@ o - Dewveloped by UCB and the VINT, SAMAN, and Conser projects at
f,n L& Nam contains source code with the following copyrights:
©
9l
°l

° |
©
@ ©

| ‘IWI\I\I‘IHI\I\I\|IIIIIIII\| |
K124 SREIREE SRR

ERFBATH: 07 5T UEIT (0s), 9 s RAC g 5 2, B R MR 8252 (AODV 4%
FHLEIHE). 0.025 I, 755 8 FFUA AT o 2 Rk ¥, VR, AIEEIEET, e 8 Fdid
RREQ/RREP 5715 2 @ 7kl . #4751 0.25s I, 54 4 JFUR1AF A 1 RIEEIE, FFRE,
FT 4 il RREQ/RREP 511 A 1 B . 7R B #£(0.25~3s)H, R 2k A& i i £ it
S HBIRTWSE sk o0, B TCP (4 ZE . 1F 3s i, i Hai 45w,

WR s R — B T B RRZ R R, A1 S5 50R A AT b 53 B A0 trace SCAF
(AT AT, FELH EIEXS .
4.2 DSR1AESDHT

NIHTVEA AR SEEG PR, S PR AP RS AT A o A AR SR

(1) 4TJF Terminal (PREEFE“Ctrl+AL+T™), i A BAT iy 2 NAS S50 JHA FIr 22 SO
cd WNTLab/experiments/expl2/expl2_basic/DSR

AL N iy s T ALy, W 12.5 fis.
ns DSR.tcl

® wntns2@WNTLab: ~/WNTLab/experiments/exp12/exp12_basic/DSR
File Edit View Search Terminal Help

If you have any questions, please contact wireless_net@l63.com
wnt-ns2@WNTLab:~$ cd WNTLab/experiments/expl2/expl2 basic/DSR/

wnt-ns2@WNTLab:~/WNTLab/experiments/expl2/expl12_basic/DSRS ns DSR.tcl
num_nodes is set 13

INITIALIZE THE LIST xListHead

channel.cc:sendUp - Calc highestAntennaZ_ and distCST_
highestAntennaz_ = 1.5, distCST_ = 35.9

SORTING LISTS JONE !

K125 BT E L
(2) FIFH NAM ZhHE W2 45 58, nE 12.6 fiac. WE NAM ShER, S5 805K
ok 2ms BiAf,

‘ Hle Views Analysis ‘ DSR.nam \‘

ERI

File | MAM - The Network Animator v1.15

Step: 1.0m3
e |

NAM - The Network Animator

o Welcome to Nam 1.15

=]

Developed by UCB and the VINT, SAMAN, and Conser projects at
Nam contains source code with the following copyrights:
Copyright (c) 1991-1994 Regents of the University of Califormia.

Copyright (c) 1997-1999 University of Southem Califomia
Copyright (c) 2000-2002 USCfinformation Sciences Institule

Lo [o]=2 |4

| |\\E_II"F'I\II‘IIIIHI\I|III\II\II‘ |
K 12.6 SEIGEs IR
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BRFETHE: 17 ITEE(0s), 7 ARAS g {5 2, PR AR L(DSR KR
FREYLE). 3 0.02s B, 74 8 FFUAIITT A 2 KISHGE, R, KIEHEERT, T8 FiEd
RREQ/RREP 57155 2 @ ikl . #H4TH) 0.25s I, 58 4 FFEA1A & 1 RIEEIE, FRET
&4 FFiE RREQ/RREP 575 /4 1 T M. 17 L FE(0.25~3s) 1, Wik ALt Bdainis
DUIBTT SR 2L 101G DL, [l TCP M ZE4 . 7 3s I, fj FLSEER 45

W EE A — P Ui B RIZIREE R, AT S TR B AT dfl 73 B4 KT trace SCAF
(AT AT, FELHIEEXT T

5 ¥ REWSREER

BT TR, TR O RIIET G R 5057, JHRIE ST 5 IR AODV
A1 DSR Hhsl O HAT B 5 97 .
5.1 HALSIGNAD A

SHHARID AT, BT T OTel JHIAE S . N LAERESZK: -+ AODV st B i,
o th BAARARAD B 2540 7y A, BARACHD 40T & S WL 5250 B2 )56, WINT Lab/experiments/expl2
lexp12_basic H 1A ST

1. #iRATEQRE

2. setval(chan) Channel/WirelessChannel
3. setval(prop) Propagation/TwoRayGround
4. setval(netif) Phy/WirelessPhy/802_15_4
5. setval(mac) Mac/802_15 4

6. setval(ifg) Queue/DropTail/PriQueue
7. setval(ll) LL

8.  setval(ant) Antenna/OmniAntenna

9. setval(ifglen) 50

10. set val(nn) 13

11. setval(rp) AODV

12.  setval(x) 30

13.  setval(y) 30

14. set val(traffic) ftp

15. set Stimel 0.02

16. set Stime2 0.25

17. setEnd 3

18.  #nsLHlLMtraceIT i E

19. setns_ [new Simulator]

20. settracefd [open AODV.tr w]

21. $ns_trace-all $tracefd

22. set namtrace [open AODV.nam w]

23.  $ns_ namtrace-all-wireless $namtrace $val(x) $val(y)
24. $ns_ puts-nam-traceall {# nam4wpan #}
25. Mac/802_15_4 wpanNam namStatus on

26. #{HEAIMNEE

27. set dist(15m) 8.54570e-07

28. Phy/WirelessPhy set CSThresh_ $dist(15m)
29. Phy/WirelessPhy set RXThresh_ $dist(15m)
30. settopo [new Topography]

31. $topo load_flatgrid $val(x) $val(y)

32. setgod_[create-god $val(nn)]

33. setchan_1_[new $val(chan)]

34, #HEERE

35.  $ns_ node-config -adhocRouting $val(rp) \
36. -lIType $val(ll) \

37. -macType $val(mac) \

38. -ifgqType $val(ifg) \

39. -ifgLen $val(ifglen) \

40. -antType $val(ant) \

41. -propType $val(prop) \

42. -phyType $val(netif) \
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43. -topolnstance $topo \

44. -agentTrace OFF\

45, -routerTrace OFF \

46. -macTrace ON\

47. -movementTrace OFF \

48. -channel $chan_1_

49. #5 stk

50. for {seti 0} {$i < $val(nn) } {incri} {

51. setnode_($i) [$ns_ node]

52. $node_($i) random-motion 0

53. }

54. source ./AODV_topo.scn

55. #RIBFBERIZE

56. proc ftppro { src dst starttime } {

57. global ns_node_

58. set tcp($src) [new Agent/TCP]

59. eval \$tcp($src) set packetSize_ 60

60. set sink($dst) [new Agent/TCPSink]

61. eval $ns_ attach-agent \$node_($src) \$tcp($src)

62. eval $ns_ attach-agent \$node_($dst) \$sink($dst)
63. eval $ns_ connect \$tcp($src) \$sink($dst)

64. set ftp($src) [new Application/FTP]

65. eval \$ftp($src) attach-agent \$tcp($src)

66. S$ns_ at $starttime "$ftp($src) start"”

67. }

68. set lowSpeed 0.20ms

69. set highSpeed 1.4ms

70. Mac/802_15_4 wpanNam PlaybackRate $lowSpeed
71. ftppro 8 2 $Stimel

72. ftppro 4 1 $Stime2

73. Mac/802_15_4 wpanNam FlowClIr -p AODV -c tomato
74. Mac/802_15_4 wpanNam FlowClr -p tcp -s 8 -d 2 -c blue
75. Mac/802_15_4 wpanNam FlowClr -p ack -s 2 -d 8 -c blue
76. Mac/802_15_4 wpanNam FlowClIr -p tcp -s 4 -d 1 -c green
77. Mac/802_15_4 wpanNam FlowClr -p ack -s 1 -d 4 -c green
78. #HRAIEK

79. for {seti 0} {$i < $val(nn)} {incr i} {

80. $ns_initial_node_pos $node ($i) 2

81 }

82. for {seti 0} {$i < $val(nn) } {incr i} {

83. $ns_at $End "$node_($i) reset”;

84. }

85. $ns_ at $End "stop"

86. $ns_at $End "$ns_ halt"

87. #{HESERAE R

88. procstop {}{

89. global ns_ tracefd namtrace

90. $ns_flush-trace

91. close $tracefd

92. close $namtrace

93. exec nam AODV.nam &

94, exit0

9. }

96. #BEMFE

97. $ns_run

B 1~17 47, T ARTREN B ERTIRE, 2ROV E TS (AR A
[FIRCERI A TR AE R /I W),  JFRBY AT D) fe

95 18~25 1T, LBtk ns A&, [FIN I E i A trace AT nam 4y th SO, DAEXT
SEU6 25 AT 70 W A R

55 26~33 T, X L SLI6 A Hh AT FEIA 42 R 1 RUIC AT BB, AR Y A B AE
Fu

5 34~48 17, FENT RSB AT S HUHATECE, Bk e P, R, Py R A,
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S A R BRBTT £5 S2 58 20 AT 5

5 49~54 47, XTI AT LIk, 1 T AODV_topo.sen A HO T AT L E 5

55 55~T7 47, FRSLUETT B0 B I S0 TOP WEHE, B — 2% FTP By, I Hi% B seis
FFAG 1A

45 78~86 17, W AK/NHEATRCE , T nam R, (R Y SEER £ RIS (17T AU3E4T reset
HAFE, JFH B E SIS A A

3 87~95 1T, XM E45 RN 1) 5 SR Ab 38 ok £l (stop) Dhe e S, BRI PAFTH IS B
B NEN S, A AR A AT R

2 96~97 17, Ja3) ns g T H.

5.2 SLIGH R

ARSI K I\ OpenStreetMap H -5 H F2 30 i Hb &, H48H SUMO T B 12k B % 48 y NS2
A, IGFHZS s A T SR N2t 4, % AODV Ml DSR #hisCis#
T E. Tl AODV NI B scib b 1%

(1) BRI, BARAEDIE S 2% A S WNTLab/experiments/expl2/expl2._extend/
AODVicl, %t 32BNk

1. source ./AODV_topo.scn

2. for {seti 0} {$i <6} {incri2} {

3. setj [expr $i+1]

451. ;tppro $i $j $Stimel+($i*0.05)

HA BT T A AR SCE, KNS R 55447 H53~64T K ftpift 2 1A K ik IE L
NEARRIE, B 1k R SO 2 I R B Oz S SR R 2, RS T BT, 72T

(2 SHHE. M OpenStreetMap H S HAT — XK, SHUIR:

a. FTHFNNESS, 2EA R www.openstreetmap.org;

b. #EA Open Street £ 01 )5, fEA AR ZAE T R €A BRI IX I, I T

“Expot” #%Hl, Gkl 12.7 F112.8 FiR;

c. fEAMIESR: “FANMEFAREMXIL” , LML E T FH R E X, K5 HRd
e “Export” 1415 H, BRI map.osm.xml. ASSZRE %SO Ay 4 A test.osm.xml,
¥4 1% 0 BI17) 28 /home/wnt-ns2/WNT Lab/experiments/expl12/expl12_extend/AODV H 3t K

(3) FEAEBR. WKIKAE Terminal AT L Fr4:

a. netconvert --osm-files test.osm.xml -0 test.net.xml --remove-edges.by-type "highway.service"

b. polyconvert --osm-files test.osm.xml --net-file test.net.xml --type-file osmPolyconvert.typ.xml -o test.poly.xml
c. python $SUMO_HOME/tools/randomTrips.py -n test.net.xml -r test.rou.xml -e 100 -
(4) FREAT AL . 7E Terminal 34T A4
sumo-gui test.sumo.cfg
(5) s B E A 5t D9 NS2 FRBIHI 7 530, AKIRAE Terminal HHkAT LT fir 2>
a. sumo -c test.sumo.cfg --fcd-output test.sumo.xml
b. python $SUMO_HOME/tools/traceExporter.py --fcd-input test.sumo.xml --ns2config-out
put ctest.tcl --ns2activity-output activity.tcl --ns2mobility-output mobility.tcl
(6) &it FRISIR, WA E|I—ANIHEA) TCL SCfF: mobility.tel. %A,
Z H 4N AODV_mobility.tcl i m] .
(7) 9T7T Terminal(BREEFE“Ctrl+AI+T™), Fi A\ LA fiv2 HE A SZIG JIAS BT 78 ST A
cd WNTLab/experiments/expl2/expl2_extend/ AODV
P LU R i 21847 A S2 5, 4k 10.7 s
ns AODV.tcl
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®*  wntns2Z@WNTLab: ~/WNTLab/experiments/exp12/exp12_extend/AODV

File Edit View Search Terminal Help
Welcome t) use NS 2 for WNTLab!====

extend/AODV/

/
NTLab,‘r-xpr-rlmr-nt:;r-xplLfr-rplL extend/AODVS ns AODV.tcl
S s 1
A 7E THE LIST xListHead
el.cc:sendUp - Calc highestAntennaZ_ and distCST_
highestAntennaZ_ = 1.5, distCST_ = 35.9
SORTING LISTS ...DONE!

K 12.7 B T E S
(2) FIF NAM g2 seeh a5 58, i 12.8 fis. ME NAM ShEn, s17 05K
)y 2ms BIT],

¢ nam: AODV.nam

Eile Vieus fnalysis

« - u > dd 0,000000 | StER 2ogne
=il o
=
o9

ED
'

E1ﬁ\l|ll\IIII\¥|III\IIII\‘IIII\IIII‘\IIIIUII|1\IIII\II|I1\IIII\I|IIHIIII\’III]\IIIIhIIII\III|\\IIII\II|I\\IIII\I|IIHIIII\,III\\IIII‘IIIIHIII|\lIIIl\II|I\[III]\I|II\IIII]\|III\&IIII‘IIII\\III‘\IIII\\II|I\IIIIHI|II\IIII\\|III\Illll‘IIII\[III‘\IIII\[II|1\IIII\lI|Il\IIII\!|III\IIII\}IIII\IIII|\IIII\III|HIIINII|I\\IIII\I|IIHIIII\’III\\IIII‘!IIIHIII|\[IIIHII|I\

K 12.8  SEEG 45 RN

6 HERITTETL

AODV #I DSR =& H 4 M AR, S22 2 BB FEFIR o ACSIIE ) 25 555 pr AR
T U BHE WLBOM 28 6 25, [RIIN A7 B4 B i AR il 75 B2V R LA R PRI (7] R

(1)AODV #1 DSR WL Anfa] iFE 47 2% FH A AN 2% ph 572

(2)AODV #1 DSR 5 H."& 1 2H W i F B 38ORH EL A T AN [R] 2

7 FEEN

DI E RASRRT A, e Bk, BRI S I B b A S 36
(VP
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LI+ = DD #1 S-MAC 18 {5 BEL 236

1 SEIWEKRFMMER
ol AML5E
o T 5 O HI T S-MAC i s
o 41 NS2 452 [ HUH S-MAC %

2 EXWER5FIE

21 FHE=

7 37 (Directed Diffusion, DD)sAKHE A rht A RN WSN 2 L 1L
5 TAE SR B VE LM 55 7 .

Sensor MAC(S-MAC) 4+ L f¥) MAC 2V, PR FE S5 5ob o 7 2

2.2 SLIGRIE

DD BMMSEEGE ST — K/ 670%670 FIf B4, W 13.1 Fras, WE T 10 M
AL RIRTT S, JFECE T DD hil. S-MAC Pl s 7 —ANE 14 A~ WSN 5 S i B
Widh, Wk 13.2 fios.

Y 0 & © O @

©

@C>@ © ® ® ® ®» &
O NS - O & O ©®

Kl 13.1 DD Wil BEHfh K 13.2 S-MAC Whidfi Ein b
3 LWRESHERE

3.1 EfhsL
(1) PAEEBEYH:
WRIREM . KR — R LR 6. L.
(2) AL FH B
o MERIREAT WAL — 2 3.1 1i/e
0$%%£ﬁmﬁﬁﬁk%$A¢MN9ﬁﬁ%i%**ﬂ%ﬁ?i%%ﬁ%ﬁﬁﬂﬂ
AR, R C 58S —H wnt-ns2 1 LSRR, ASEES i) BB AT
o AN FEAL A, HEFELIE D RITR, LR EE G
WNTLab/experiments/exp13/expl3_basic.

3.2 RSN

(1) LB
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Al 3.1 711
(2) A B

e A R AR, fEEE Y IE _RXRIFR, FRAELBREEL
WNTLab/experiments/exp13/expl3_extend.

4 EfESLEPBRERR

41 DD UAEDR

N PR IAR SEEG PR, e AR R Z D RIS AT M AT AR S
(1) %E%Eii@l~z 4175, ¥ TF RGN, #H HDMI # VGA Zfl1l VGA £
W EIRS TRy, PR IRERBIR SR RG0A 50, WK 13.3 Fir.

i

smn

K133 RHREIRIE %%ﬁﬂur%ﬁ
(2) f£“home/wnt-ns2/WNTLab/experiments” H 5% T~ A AF WA LI A, A5E
B )7 SR A “expl1 37
(3) 4TJF Terminal(PREEFE“CtrlH+AL+T™), A LA fr & BE A S JAA T AE S0 5
cd WNTLab/experiments/expl13/expl3_basic/DD
P LR iy 1817 AR SES, W1l 13.4 Fios.
ns DD.tcl

e wnt-ns2@WNTLab: ~/WNTLab/experiments/exp13/exp13_basic/DD

File Edit View Search Terminal Help

Welcome to use NS2 for
If you have any questions, please contact wireless_net@i63.com
wnt-ns2@WNTLab:~$ cd WNTLab/experiments/exp13/exp13_basic/DD/
wnt-ns2@WNTLab:~/WNTLab/experiments/exp13/exp13_basic/DDS$ ns DD.tcl
num_nodes is set 10

warning: Please use -channel as shown in tcl/ex/wireless-mitf.tcl
INITIALIZE THE LIST xListHead

Loading connection pattern...

Starting Simulation...

channel.cc:sendUp - Calc highestAntennaz_ and distCST_
highestAntennaz_ = 1.5, distCST_ = 550.0

SORTING LISTS ...DONE!

K 13.4 BT ESLR
(4) FIH NAM ZhE W E2sniesE 5L, e 135 fix. EWE NAM FEn, Si715E
PH %K 2ms B A]
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Hile ‘ MAM - The Metwork Animater v1.15

|E|Ie Views Analysis | DD naun |

\ﬂﬂﬂﬂﬂ\wm

Step: 2.0ms
T |

NAM - The Network Animator

Welcome to Ham 1.15

Developed by UCE and the VINT, SAMAN, and Conser projects at
Ham contains source code with the following copyrights:
Copyright {c) 1991-1994 Regents of the University of Califomia.

Copyright (c) 1997-1999 University of Southem Califomia
Copyright (c) 2000-2002 USCfinfonmation Sciences Institute

u&@@mj

[TI4HE]
Wl\d\II\IIII\|I\II\II\I‘II\II\II\|\II\II\II‘I\II\II\I|\I\II\II\|I\IIII\II‘II\IIII\I|\II\IIII\|I\II\IIII‘II\II\III|\II\II\II‘I\II\II\I|\I\II\II\|

h
K135 SIS SRR
BRFEATH: 71T he, %ﬁZE%xﬁ%m%u,%N%ﬁﬁ%ﬁofomwﬁ
w2 [ Ping &% % 34T publish #:4E, FHi@id DD P SCHEAT OBy 8. 7E 1.15s B,

E’J Ping FEUC# #E4T subscribe #4F; 2.30s I, 555 8 [ Ping #:Us# i#4T subscribe %;M’E;
3.45s Iif, 1 55 7 1) Ping #218c# #E47 subscribe 454 ; 4.6s 5], 1 5 6 11 Ping #1St# #£ 47T subscribe
#AF. 100s B, 47 FLSEEREE

WR s R — B T B RRZ R R, A1 S5 50R A AT b 53 B A0 trace SCAF
(AT AT, FREHIEITEXT L.

4.2 S-MAC thillfAE 54

N VEAE R LD B, B AT AR 120 PR AT A B A S
(1) 77T Terminal(PREEBE“Ctrl+Al+T?),  Fi A LA i 3E NS JAIAS B SCH 5
cd WNTLab/experiments/exp13/expl3_basic/S-MAC
AL ar s T A, WK 13.6 s
ns SMAC.tcl

® wnt-ns2@WNTLab: ~/WNTLab/experiments/exp13/exp13_basic/SMAC

File Edit View Search Terminal Help

Welcome to use NS2 for WNTLab!
If you have any questions, please contact wireless_net@163.com
wnt-ns2@WNTLab:~$ cd WNTLab/experiments/exp13/exp13_basic/SMAC/

wnt-ns2@WNTLab:~/WNTLab/experiments/exp13/exp13_basic/SMACS ns SMAC.tcl
num_nodes is set 14

INITIALIZE THE LIST xListHead

Starting Simulation...

channel.cc:sendUp - Calc highestAntennaZ_ and distCST_
highestAntennaz_ = 1.5, distCST_ = 550.0

SORTING LISTS ...DONE!

K 13.6 BT ESL

(2) FIH NAM Zhim i geseig 45 58, wilE 13.7 fis. WA NAM SR, ai7r2b K
el 2ms NH
‘ Fle Views Analysis | SMAC nam |‘ file | HAM - The Hetwork Animator v1.15

Step: 1 Dms

\ﬂﬂJJM\mm

MNAM - The Network Animator

Welcome to Ham 1.15

=]

Developed by UCB and the VINT, SAMAN, and Conser projects at
Ham contains source code with the following copyrights:
Copyright (c) 1991-1994 Regents of the University of Califomia.

0 g B ‘) B
@ Copyright (c) 1997-1999 University of Southem California
Z i ” Copyright (c) 2000-2002 USC/Information Sciences Institute

Lo [0 [=2 |Gl |

[TLAME]
|III\II\I\|I\IIII\II|I\II\I\II‘IIII\II\I‘II\I\II\I|II\II\I\I|\IIII\III|\II\I\II\|III\II\I\|I\I\II\II"MMIII‘II\I\II\I|II\II\I\I|\I\II\III|\II\I\II\|

K 13.7 SEIGEE IR
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BT i a, a2 AR @ H i, te B R, FrE S oA g .
M 1s FFug, 5 0 57545 5 @57 UDP/CBR HIEE L. FiEm, e E4mEuEs, 10
JeBif It RREQ/RREP .27 /i 5 Bk o BdafLind f2, T flReEHFE, Bm i
W A AR b (I 21s 247, i 04 6+ 2. 3. 12 5 HFURARTE). (5 B B]A
100s i, UDP/CBR it fEHEE R, [RIRF, 47 FLS 450

W EE A — P Ui B RIZIREE R, AT S TR B AT dfl 73 B4 KT trace SCAF
(AT T, FREEHIEITEXT .

5 I REWIESETR

BT, TR O RIIET G R A7, JHRIE ST 5 IR AODV
A1 DSR Hhsl O HAT B 5 97 .
5.1 HALSIGNAD A

SMHARIDET, BETHE T OTel MIAE S . N ASEAESLIG+ DD Wi B Ap, %4
HEARADD S 50 50, BARARBD AN Fe 5 U LS 56 BE YR ) WNT Lab/experiments/expl3
lexp13_basic H 1A ST 1

1. #HETEFE

2. setopt(chan) Channel/WirelessChannel
3. setopt(prop) Propagation/TwoRayGround
4. set opt(netif) Phy/WirelessPhy

5. set opt(mac) Mac/802_11

6. setopt(ifq) Queue/DropTail/PriQueue

7. setopt(ll) LL

8.  setopt(ant) Antenna/OmniAntenna

9.  setopt(filters) GradientFilter

10. set opt(x) 670

11. set opt(y) 670

12. set opt(ifglen) 50

13.  set opt(nn) 10

14. set opt(sndr) 1

15. set opt(rcvr) 4

16. set opt(seed) 0.0

17. set opt(stop) 100

18. set opt(tr) "DD.tr"

19. set opt(nam) "DD.nam"

20. set opt(adhocRouting)  Directed_Diffusion
21. HARERSHGE

22. LL set mindelay_ 50us
23. LLsetdelay_ 25us
24. LL set bandwidth_ 0

25. Queue/DropTail/PriQueue set Prefer_Routing_Protocols 1
26. Antenna/OmniAntenna set X_ 0

27. Antenna/OmniAntennaset Y_0

28. Antenna/OmniAntennasetZ_ 1.5

29. Antenna/OmniAntennaset Gt_ 1.0

30. Antenna/OmniAntenna set Gr_ 1.0

31. Phy/WirelessPhy set CPThresh_ 10.0

32. Phy/WirelessPhy set CSThresh_ 1.559e-11

33.  Phy/WirelessPhy set RXThresh_ 3.652e-10

34. Phy/WirelessPhy set Rb_ 2*1e6

35. Phy/WirelessPhy set Pt_ 0.2818

36. Phy/WirelessPhy set freq_ 914e+6

37. Phy/WirelessPhy set L_ 1.0

38. #nsEFL. traceXHWERHEAIMEE
39. setns_ [new Simulator]

40. settopo [new Topography]

41. settracefd [open Sopt(tr) w]

42. $ns_ trace-all $tracefd
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43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99

100.
101.
102.
103.
104.
105.

set nf [open $opt(nam) w]

$ns_ namtrace-all-wireless $nf $opt(x) $opt(y)
$topo load_flatgrid $opt(x) $opt(y)

set god_ [create-god $opt(nn)]
R E

$ns_ node-config -adhocRouting $opt(adhocRouting) \
-lIType $opt(I1) \

-macType $opt(mac) \

-ifqType $opt(ifq) \

-ifqLen $opt(ifglen) \

-antType $opt(ant) \

-propType $opt(prop) \

-phyType $opt(netif) \

-channelType $opt(chan) \
-topolnstance $topo \

-diffusionFilter $opt(filters) \
-agentTrace ON \

-routerTrace ON \

-macTrace ON

# R

for {set i 0} {$i < $opt(nn) } {incr i} {
set node_($i) [$ns_ node $i]
$node_($i) color black

$node_($i) random-motion 0

$god_ new_node $node_($i)

puts "Loading connection pattern..."
RUERE

$node_(0) set X_ 18

$node_(0) set Y_ 331
$node_(0)setZ_0

$node_(1) set X_ 11

$node_(1) set Y_ 36
$node_(1)setZ_0

$node_(2) set X_ 224

$node_(2) set Y_ 20
$node_(2)setZ_0

$node_(3) set X_ 158

$node_(3) set Y_ 139

$node_(3) setZ_0

$node_(4) set X_ 101

$node_(4) set Y_ 147

$node_(4) setZ_0

$node_(5) set X_ 321

$node_(5) set Y_ 382
$node_(5)setZ_0

$node_(6) set X_ 149

$node_(6) set Y_ 314

$node_(6) setZ_0

$node_(7) set X_ 381

$node_(7) set Y_78
$node_(7)setZ_0

$node_(8) set X_ 113

$node_(8) set Y_ 400

$node_(8) setZ_0

$node_(9) set X_ 258

$node_(9) set Y_ 113

$node_(9) setZ_0

#T R

for {set i 0} {$i < $opt(sndr)} {incr i} {
set src_($i) [new Application/DiffApp/PingSender/TPP]
$ns_ attach-diffapp $node_([expr $i + 2]) $src_($i)
$ns_ at [expr 0.12 * [expr 1+3i]] "$src_($i) publish"

106. }

107.
108.

for {set i 0} {$i < $opt(rcvr)} {incr i} {
set snk_($i) [new Application/DiffApp/PingReceiver/TPP]
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109. $ns_ attach-diffapp $node_([expr $opt(nn)-1 -$i]) $snk_($i)
110. $ns_ at [expr 1.15*[expr 1+$i]] "$snk_($i) subscribe"

111. }

112. for {seti 0} {$i < $opt(nn)} {incri} {

113. $ns_ initial_node_pos $node_($i) 20

114. }

115. for {seti 0} {$i < $opt(nn) } {incr i} {

116. $ns_ at $opt(stop).1 "$node_($i) reset";

117. }

118. #{TETRAERE

119. proc finish {3} {

120. global ns_ tracefd nf

121. $ns_ flush-trace

122. close $tracefd

123. close $nf

124. exec nam DD.nam &

125. exitO

126. }

127. #ARSER

128. $ns_ at $opt(stop) "“finish"

129. $ns_at $opt(stop) "$ns_ nam-end-wireless $opt(stop)”
130. $ns_at $opt(stop).01 "puts \"NS EXITING..\" ; $ns_ halt"
131. puts "Starting Simulation...”

132. #BEHE
133. $ns_run

5 1~20 17, S EPFHBIWAREHATRE, %O E T2 M AR A
B B R AT, RGN DR s

5 21~37 47, MO RSP FHBIMERS T RE, TR, AIREG BTG S8
WHE, (O BERNSEHATIEL, ARG B EREH NS2 F B AE

3 38~46 17, SLfL ns A&, AW B U7 HOL AR trace A1 nam it SO, DAEXT
S 25 FFAT 3 A AN S s N7 SR B AR ADYE B 4 R Y RO SR AT R A, LRI A
7 B IS B

5 AT~61 1T, TET7 B SLBIL RN SEGIMTRC S, WS P, R, V)3 2B s,
SEIR TERA A 5 BT R SR 40 s

% 62~69 17, FrA WA HAMERE, WRFHEKCEARE, TESE ST ER A
node-config #17HC & ;

25 70~100 17, XFSEBIAL I ST B R E, R, MEAREL RN,

55 101~117 47, R SORANBEI T ISR R E

3 118~126 1T , A7 FL 45 RIS 1) 5 2R Ab 35 ek £ (finish) D RE E S, 524G G AT I A
JE BN S, S A B B B AT R

5 127~131 17, RS R IR E, AR 7280 X finish % RN 4 H 42
NMEE, RIS R IHF L

%5132~1331T, JABInsizfT i H .
5.2 SEIY R

P fERA 5.0 I EAS b, W BATIESUAAEY, R B DD BT EON B4 B
FH LML

(1) BERG . BARRIDIE S5 A SO WNTLab/experiments/expl3/expl3_extend/DD/
DD.tcl, FTH% H FZESE

1. setopt(nn) 12

2. setopt(sndr) 2

3. setopt(rcvr) 5

4. $node_(10) set X_500
5. $node_(10) set Y_133
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6.  $node_(10) set Z0
7. $node_(11) set X_ 369
8. $node_(11) set Y_233
9.  $node_(11) set Z 0

FA SR~ e T 7 AUBE, X5, 175 B 13~154T s 5 4~94T BT (1717 e AL H,
Xt 5.17%5 F 4570~1001T .
(2) #T7F Terminal (Pt “Ctrl+AL+T?), Hi N\ DL T iy 2 3E NA SIS A BT 22 SCAF %
cd WNTLab/experiments/expl13/expl3_basic/DD
FHMA LT i 21847 A sk, il 13.8 Pis.
ns DD.tcl

® wntns2@WNTLab: ~/WNTLab/experiments/exp13/exp13_extend/DD
File Edit View Search Terminal Help

wWnt-ns2@WNTLab:~5 cd WNTLab/experiments/expl3/expl3_extend/DD/
wnt-ns2@WNTLab:~/WNTLab/experiments /expl3/expl3_extend/DD5 ns DD.tcl
num_nodes is set 12

warning: Please use -channel as shown in tcl/ex/wireless-mitf.tcl
INITIALIZE THE LIST xListHead

Loading connection pattern...

Starting Simulation...

channel.cc:sendUp - Calc highestAntennaZ_ and distCST_
highestAntennaZz_ = 1.5, distCST_ = 558.8

SORTING LISTS ...DONE!

K13.8 AT BN
(3) FIH NAM ZhmE ML sein 4h 5, WK 13.9 . fEME NAM ZhiEly, E47 1K
P 2ms SN H .

Eile Views Analysis DD, nam VExle NAH - The Network Animator vi,18 Help

“ <4 B> > 0,000000 | Step3 2.0ms
— — —— NAM - The Network Animator

kelcone to Nam 1,15

i
-]

° |Developed by UCE and the YINT. SAMAN. and Conser
== o [P ISI.
o
D
U ]
o0
° o
(-]
° °
g rmmmmmmm————
[

K13.9 SLEeZ RN

6 HERPEITIL
ARG, S5 R EM 2 7 &, i E R e fR e S LR [
(1)DD 6 FH H S U T 34T 6 e g 3 ?
(2)DD & FH PMIAFAE MR LS [ 3 2 G fi g e 2
(3)SMAC iy = ZEM AT A R B TH ? At A AR B A 802.11 #X?
(HSMAC FH e [F S s i PR RE LU B A T AN [ 2

7 EEE

i H L Z RARMAA, ey s, BARMRSZ I L7 B 1 Seaa I AR .
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SIH kTR BRI E SR

1 SWEXSHM
ol NHLTE
o T K T 4L WSN [ A
o BB K T IELL WSN Bt 0 20

2 FWWBE=E5FEIE

21 LEE=R

KR WSN(UWSN) ) TAEJEHEE DLt 7.6 50 ASSZE6 R A REVE KRS K% UWSN 2
IR T & (BFEE R EE . MAC ZFMLZ ), 5 5ot fEHittge, MAC
W Broadcast MAC, % HiAN VBF Wi, Hdli £ (1) K% 138 %4 1packet/s.

FF 1A B A% K (Vector-Based Forwarding, VBF) & H S PR 186 N 257 WL 55 7.6 3.

2.2 SCIG[RIE
a&uﬁ? 6 N S, AN AU MAC RS BB 714 Broadcast MAC #T VBF,

@@@
o Y@

K141 K MR AR

3 TLWIMES®RIRE

(1) IR

WHEIREANF . wnt-ns2 ff B, S Ahd.
(2) AP

o MERIREAT WAL — 2 3.1 1i/e

o ARSI 3 I ?Mﬁﬁ#‘/ﬁ?zﬂhm NS2 #A, B J7 NS2 A A AL & AR S5 i 7 A
Peo SER—h AR M 1 SEI-F GRS AR IAA, G R O 5 BRI — Y wnt-ns2 17 IR BE Y
A, ARSI HARIEAT

o AN SR AL A, HEFEEIE D RIT R, LR EE G
WNTLab/experiments/expl4.
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4 EESSWPREER

N VEHER SR D IR, S ATARYE D BIS AT M T AR S
(1) HFETEEEKE—5 4179, B TF KN KA, {4 HDMI # VGA 28 F1 VGA £i%E
W EIR S EoR et FEWAIRER IR EMRE RS A5, WK 14.2 Fix.

4
i

K142 WREIRESE RIEME R
(2) f£“home/wnt-ns2/WNTLab/experiments” H 5% T~ A AF WA LI A, A5
B )7 SR A “exp 147
(3) FTIF Terminal (BRAE BE“Ctrl+Alt+T"), HA LA T iy A 8E NASLLG JHA BT 75 S0 A9 5
cd WNTLab/experiments/expl4/expl4_basic
P LT ey 1817 A S, il 14.3 Jis.
ns VBF.tcl

If you have any questions, please contact wireless_net@le3.com

wnt-ns2@WNTLab:~$ cd WNTLab/experiments/exp xpl4_basic/
wnt-ns2@WNTLab:~/WNTLab/experiments/exp14/exp14 _basicS ns VBF.tcl

K 143 BT ESLR
(4) LI R 14.4 P, AT WLER) AN S EEE AL .

e wnt-ns2@WNTLab: ~/WNTLab/experiments/exp14

File Edit View Search Terminal Help

underwater: the packet is interfered at node
underwater: the packet is interfered at node
lunderwater: the packet is interfered at node
underwater: the packet is interfered at node
underwater: the packet is interfered at node
underwater: the packet is interfered at node
UWsink (id:0): I get the packet data no.

SK ©: Num_Recv 36, InterArrival 8.011716
UWSink (id:0): I get the packet data no.7 from
SK ©: Num_Recv 37, InterArrival 0.507140
uWsink (id:0): I get the packet data no.7 from
SK 0: Num_Recv 38, InterArrival 0.499526
UWSink (id:@): I get the packet data no.7 from
SK 0: Num_Recv 39, InterArrival 0.484603
UWSink (1d:0): I get the packet data no.7 from

Kl 14.4 SIS S RN
5 IREWPBEETR

SR SEIE T K M AR I VBF H P SGEAT (AT E 3, SR AT A RS 6 1Y
ARV B AR TS Dl 3SR R N REREIX — A1 BEXS VBF Bt M SGR AT

51 EAhKILABIHh
SYHEARILRT, SR TR OTol MIACA R . R4 LR 0TS MORIRIRID, I B
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TN AV T £ I 3 5 N PR 7 N AV C B 11 E I S 4

WNT Lab/experiments/expl4/expl4_basic # 11EIA S

1. #iAZEQE

2. setopt(chan) Channel/UnderwaterChannel
3. setopt(prop) Propagation/UnderwaterPropagation
4.  setopt(netif) Phy/UnderwaterPhy

5. setopt(mac) Mac/UnderwaterMac/BroadcastMac
6. setopt(ifg) Queue/DropTail/PriQueue

7. setopt(ll) LL

8.  set opt(energy) EnergyModel

9.  set opt(txpower) 2.0

10. set opt(rxpower) 0.75

11. setopt(initialenergy) 10000

12. set opt(idlepower) 0.008

13. set opt(ant) Antenna/OmniAntenna
14. set opt(filters) GradientFilter

15. set opt(minspeed) 0

16. set opt(maxspeed) 3

17. set opt(speed) 05

18. set opt(position_update_interval) 0.3

19. set opt(packet_size) 50

20. set opt(routing_control_packet_size) 20

21. setopt(ifglen) 50

22. setopt(nn) 6

23. setopt(x) 1000

24. setopt(y) 10

25. setopt(z) 10

26. set opt(seed) 11

27. set opt(stop) 500

28. set opt(prestop) 90

29. setopt(tr) "VBF.tr"

30. set opt(datafile) "VBF.data"

31. set opt(nam) "VBF.nam"

32. set opt(adhocRouting) Vectorbasedforward
33.  set opt(width) 100

34. set opt(interval) 10.0

35. set opt(range) 120

36. if{$argc>0}{

37. set opt(seed) [lindex $argv 0]

38. set opt(nn) [lindex $argv 1]

39. set opt(datafile) [lindex $argv 2]

40.

41. puts "the file name is $opt(datafile)"”

42. puts "the sending interval is $opt(interval)"”

43. HARERSHRE

44, LL set mindelay_ 50us

45, LL setdelay 25us

46.  LL set bandwidth_ 0

47. Queue/DropTail/PriQueue set Prefer_Routing_Protocols 1
48. Antenna/OmniAntenna set X_0

49. Antenna/OmniAntenna set Y_0

50. Antenna/OmniAntenna set Z_ 0.05

51. Antenna/OmniAntenna set Gt_ 1.0

52. Antenna/OmniAntenna set Gr_ 1.0

53. Agent/Vectorbasedforward set hop_by hop_ 0
54. Mac/UnderwaterMac set bit_rate 1.0e4

55. Mac/UnderwaterMac set encoding_efficiency_ 1
56. Mac/UnderwaterMac/BroadcastMac set packetheader_size_ 0
57. Phy/UnderwaterPhy set CPThresh_ 10

58. Phy/UnderwaterPhy set CSThresh_ 0

59. Phy/UnderwaterPhy set RXThresh_ 0

60. Phy/UnderwaterPhy set Pt 0.2818

61. Phy/UnderwaterPhy set freq_ 25

62. Phy/UnderwaterPhy set K_2.0

63. #nsEFL. traceXHWERHEAIMEE

it
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64. setns_[new Simulator]

65. settopo [new Topography]

66. $topo load_cubicgrid $opt(x) $opt(y) $opt(z)
67. settracefd [open $opt(tr) w]

68. $ns_trace-all $tracefd

69. set nf [open $opt(nam) w]

70. $ns_ namtrace-all-wireless $nf $opt(x) $opt(y)
71. set data [open $opt(datafile) a]

72. settotal_number [expr $opt(nn)-1]

73. setgod_[create-god $opt(nn)]

74. $ns_at 0.0 "$god_ set_filename $opt(datafile)"
75. setchan_1_[new $opt(chan)]

76. global defaultRNG

77. $defaultRNG seed $opt(seed)

78. $ns_ node-config -adhocRouting $opt(adhocRouting) \
79.  -lIType $opt(ll) \

80. -macType $opt(mac) \

81. -ifqType $opt(ifq) \

82. -ifgLen $opt(ifglen) \

83. -antType $opt(ant) \

84. -propType $opt(prop) \

85. -phyType $opt(netif) \

86. -agentTrace OFF \

87. -routerTrace OFF \

88. -macTrace ON\

89. -topolnstance $topo\

90. -energyModel $opt(energy)\

91. -txPower $opt(txpower)\

92. -rxPower $opt(rxpower)\

93. -initialEnergy $opt(initialenergy)\

94. -idlePower $opt(idlepower)\

95. -channel $chan_1_

96. puts "Width=$opt(width)"

97. #HRIRE

98. setnode_(0) [$ns_ node 0]

99. $node_(0) set sinkStatus_ 1

100. $god_ new_node $node_(0)

101. $node_(0) set X_ 500

102. $node_(0)setY_ 0

103. $node_(0)setZ_ 0O

104. $node_(0) set passive 1

105. set rt [$node_(0) set ragent_]

106. $rt set control_packet_size $opt(routing_control_packet_size)
107. seta_(0) [new Agent/UWSink]

108. $ns_ attach-agent $node_(0) $a_(0)

109. $a_(0) attach-vectorbasedforward $opt(width)
110. $a_(0) cmd set-range $opt(range)

111. $a_(0) cmd set-target-x -20

112. $a_(0) cmd set-target-y -10

113. $a_(0) cmd set-target-z -20

114. $a_(0) cmd set-filename $opt(datafile)

115. $a_(0) cmd set-packetsize $opt(packet_size)
116. setnode_(1) [ $ns_ node 1]

117. $node_(1) set sinkStatus_ 1

118. $god_ new_node $node_(1)

119. $node_(1) set X_ 440

120. $node_(1)setY_ 0O

121. $node_(1)setZ_ 0O

122. $node_(1) set passive 1

123. set rt [$node_(1) set ragent_]

124. $rt set control_packet_size $opt(routing_control_packet_size)
125. $node_(1) set max_speed $opt(maxspeed)
126. $node_(1) set min_speed $opt(minspeed)
127. $node_(1) set position_update_interval_ $opt(position_update_interval)
128. seta (1) [new Agent/UWSink]

129. $ns_ attach-agent $node_(1) $a_(1)
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130. $a_(1) attach-vectorbasedforward $opt(width)
131. $a_(1) cmd set-range $opt(range)

132. $a_(1) cmd set-target-x -20

133. $a_(1) cmd set-target-y -10

134. $a_ (1) cmd set-target-z -20

135. $a_(1) cmd set-filename $opt(datafile)

136. $a_(1) cmd set-packetsize $opt(packet_size)
137. setnode_(2) [$ns_ node 2]

138. $node_(2) set sinkStatus_ 1

139. $node_(2) random-motion 1

140. $node_(2) set max_speed $opt(maxspeed)
141. $node_(2) set min_speed $opt(minspeed)
142. $node_(2) set position_update_interval_ $opt(position_update_interval)
143. $god_ new_node $node_(2)

144. $node_(2) set X_ 450

145. $node_(2) setY_ 50

146. $node_(2)setZ_ 0

147. $node_(2) set passive 1

148. set rt [$node_(2) set ragent_]

149. $rt set control_packet_size $opt(routing_control_packet_size)
150. seta_(2) [new Agent/UWSink]

151. $ns_ attach-agent $node_(2) $a_(2)

152. $a_(2) attach-vectorbasedforward $opt(width)
153. $a_(2) cmd set-range $opt(range)

154. $a_(2) cmd set-target-x -20

155. $a_(2) cmd set-target-y -10

156. $a_(2) cmd set-target-z -20

157. $a_(2) cmd set-filename $opt(datafile)

158. $a_(2) cmd set-packetsize $opt(packet_size)
159. setnode_(3) [ $ns_ node 3]

160. $node_(3) set sinkStatus_ 1

161. $node_(3) random-motion 1

162. $node_(3) set max_speed $opt(maxspeed)
163. $node_(3) set min_speed $opt(minspeed)
164. $node_(3) set position_update_interval_ $opt(position_update_interval)
165. $god_ new_node $node_(3)

166. $node_(3) set X_ 500

167. $node_(3)setY_ 70

168. $node_(3)setZ_ 0

169. $node_(3) set passive 1

170. set rt [$node_(3) set ragent_]

171. $rt set control_packet_size = $opt(routing_control_packet_size)
172. seta_(3) [new Agent/UWSink]

173. $ns_ attach-agent $node_(3) $a_(3)

174. $a_(3) attach-vectorbasedforward $opt(width)
175. $a_(3) cmd set-range $opt(range)

176. $a_(3) cmd set-target-x -20

177. $a_(3) cmd set-target-y -10

178. $a_(3) cmd set-target-z -20

179. $a_(3) cmd set-filename $opt(datafile)

180. $a_(3) cmd set-packetsize $opt(packet_size)
181. setnode_(4) [ $ns_ node 4]

182. $node_(4) set sinkStatus_ 1

183. $node_(4) random-motion 1

184. $node_(4) set max_speed $opt(maxspeed)
185. $node_(4) set min_speed $opt(minspeed)
186. $node_(4) set position_update_interval_ $opt(position_update_interval)
187. $god_ new_node $node_(4)

188. $node_(4) set X_ 470

189. $node_(4)setY_ 20

190. $node_(4) setZ_ 30

191. $node_(4) set passive 1

192. set rt [$node_(4) set ragent_]

193. $rt set control_packet_size $opt(routing_control_packet_size)
194. seta_(4) [new Agent/UWSink]

195. $ns_ attach-agent $node_(4) $a_(4)

196. $a_(4) attach-vectorbasedforward $opt(width)
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197. $a_(4) cmd set-range $opt(range)

198. $a_(4) cmd set-target-x -20

199. $a_(4) cmd set-target-y -10

200. $a_(4) cmd set-target-z -20

201. $a_(4) cmd set-filename $opt(datafile)

202. $a_(4) cmd set-packetsize $opt(packet_size)

203. set node_($total_number) [$ns_ node $total_number]

204. $god_ new_node $node_($total_number)

205. $node_($total_number) set sinkStatus_ 1

206. $node_($total_number) set X_ 490

207. $node_($total_number) setY_ 10

208. $node_($total_number) setZ_ 40

209. $node_($total_number) set-cx 200

210. $node_($total_number) set-cy 0

211. $node_($total_number) set-cz 0

212. set rt [$node_($total_number) set ragent_]

213. $rt set control_packet_size $opt(routing_control_packet_size)

214. seta_($total_number) [new Agent/UWSink]

215. $ns_ attach-agent $node_($total_number) $a_($total_number)

216. $a_($total_number) attach-vectorbasedforward $opt(width)

217. $a_($total_number) cmd set-range $opt(range)

218. $a_($total_number) cmd set-target-x 500

219. $a_($total_number) cmd set-target-y 0

220. $a_($total_number) cmd set-target-z 0

221. $a_($total_number) cmd set-filename $opt(datafile)

222. $a_($total_number) cmd set-packetsize $opt(packet_size)

223. #H5 WAk

224. set start_time 1.33

225. for {setil1}{ $i<$opt(nn) } {incri}{

226. $a_($i) set data_rate_ [expr 1.0/$opt(interval)]

227. $ns_ at $start_time "$a_($i) cbr-start"

228. set start_time [expr $start_time+0.5]

229. $ns_ at $opt(stop).001 “$a_($i) terminate”

230. }

231. setnode_size 10

232. for {set k 0} { $k<Sopt(nn)} {incr k} {

233. $ns_initial_node_pos $node_($k) $node_size

234. }

235. set opt(stop2) [expr $opt(stop)+200]

236. $ns_ at $opt(stop2).002 "$a_(0) terminate"

237. $ns_ at $opt(stop2).003 "$god_ compute_energy"”

238. $ns_ at $opt(stop2).004 “$ns_ nam-end-wireless $opt(stop)"

239. $ns_ at $opt(stop2).005 "puts \"NS EXISTING...\"; $ns_ halt"

240. puts $data  "New simulation....”

241. puts $data "nodes = $opt(nn), maxspeed = $opt(maxspeed), minspeed = $opt(minspeed), random_seed =
$opt(seed), sending_interval_=$opt(interval), width=$opt(width)"

242. puts $data "x= $opt(x) y= $opt(y) z= $opt(z)"

243. close $data

244. puts "starting Simulation..."

245. #BEN{X

246. $ns_run

55 1~42 47, M AT REM BN B EHATRE, ZH RO E TEM(Z 4R I AH
A HI AN FAS SR SR RI AT,  FFAR I T 268 s

55 43~62 17, MRS AR RSSO TR E, TR, ARG HITE S5
WHE, O BEMSHOEATIES, BHREG B EMR A NS2 F1 I BRIE

55 63~96 17, WML ns AL EE, RN B E 7 FOEFE A trace A nam i H SO, DAEXY
SIS 4 AT S0 T RIVE N s R 3 S0 R A 98 RN 4 = 9 sl SR AT W A, DU I
KB B F)E

55 97~222 17, BCE IR RIATA T A L HALE

55 223~244 47, T RUR/NEFAT WM IR B

H5245~24617, JHBINSIZ AT H .
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5.2 SLIGH R

(1) B, 48 VBF thil MR E AR E BB lA, RAREiES%
WNTLab/experiments/expl4/expl4_extend, Fifigs £ BB

#VBF. tc| IANE

$ns_ at $opt(stop7).003
$ns_ at $opt(stop6).003
$ns_ at $opt(stop5).003
$ns_ at $opt(stop4).003
$ns_ at $opt(stop3).003
$ns_ at $opt(stop2).003

"$god_ compute_energy"
"$god_ compute_energy"
"$god_ compute_energy"
"$god_ compute_energy"
"$god_ compute_energy"
"$god_ compute_energy"

N~ wN =

#plot-uti IHARNE

9.  setterminal postscript eps color solid linewidth 2 enhanced ‘Times' 22
10. set terminal post eps

11. set output "VBF.eps"

12. set nogrid

13. set xlabel "Time(s)"

14. set ylabel "Consumped_Energy(KJ)"

15. set xrange [0:700]

16. set yrange [0:210]

17. plot "VBF-plot.data” using 1:2
18. #run_exp. shlEARNZE

19. nsVBF.tcl

20. sed -i"1s/God :
21. sed-i"2s/God :
22. sed -i"3s/God :
23. sed -i "4s/God :
24. sed -i "5s/God :

title "VBF" with Ip

consumped_energy =/100/g" VBF-plot.data
consumped_energy =/200/g" VBF-plot.data
consumped_energy =/300/g" VBF-plot.data
consumped_energy =/400/g" VBF-plot.data
consumped_energy =/500/g" VBF-plot.data
25. sed -i "6s/God : consumped_energy =/600/g" VBF-plot.data
26. sed -i "7s/God : consumped_energy =/700/g" VVBF-plot.data
27. gnuplot plot-util

% 1~7 17, VBFRtcl BFIA g A, - TERBCR R TA) Y Be 2 1 TEAETS
¥ 8~17 17, WA, fEH plotdn &€ Xz B %S4, It HARE b o
“VBF.eps” 3 14
% 18~27 AT, BrIGE TIIA, AT VBEtcl” (A, FA# F“gnuplot” 41 F“plot-util”
AR R A R K .
(2) 77T Terminal(PREEFE“CtrI+AI+T"), Fi A\ LA fiv @ HE A S IIAS BT 78 ST A
cd WNTLab/experiments/expl4/expl4_extend/
PN LUR iy 1817 AL, il 14.5 Pios.
bash ./run_exp.sh

wnt-ns2@WNTLab:~S cd WNTLab/experiments/expl4/expl4_extend/
wnt-ns2@WNTLab:~/WNTLab/experiments/fexpl4/exp14_extend$ bash ./run_exp.sh

K 145 BATUIEEE
(3) LIS IEHIIZAT5E UG » 3T FF home/wnt-ns2/WNT Lab/experiments/expl4/expl4_extend
H % N H) VBFeps 3CfF, AI#521E 14.6 Frosigi i, E3RRfE 100~700s I [AIN VBF #Y
REH T FETE 0«
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SLIG+H ZigBee T B £ 2 F04H P E A

| SHRERSHD
o1 N7 5ERR
o 5372 ZigBee W Z% ST 4 34
o SR (A #. ZigBee P45 4H #
o B4R ] #. ZigBee M 2% 734t
o 4R ZigBee 1 i 45 K A 4

2 ZRER5RIE

hgAae
21 EE=

(1) WSN #i1 ZigBee 5 B RITH WA 28 7 FIEE 8 & .

(2) Z-Stack(ZigBee #riX#k): IEEE802.15.4 #5ifiiE X | PHY 241 MAC JZ, Z-Stack £t
Fent B, ZigBee B4 N R IEEE802.15.4 5E LI PHY Al MAC )2, LK ZigBee HEt%
B MR NHREMZ 2RSS,

(3) ZigBee #t £ J57:

PR ER(ZC)H TR BRIl 4, (FaE 2SI, AREAE VAR ORI A7 it 2 4 5% 8

A (ZR)H T M4 s 1M, SN H, FEAL& 0% i LR I 243 2E A 1% 2% 0%
Mo ZR RIIK R B 2% FI LA B FH 2%, I SCRr %

LIV (ZE) T 7T R BB CBE AL, AE AR BESAT AR B8 A . EA 1L i % 3 3
RSk Ay, HACFR &%

(4) ZigBee ZHMJiFE: HiE—AEHEN ZigBee MR AAFEWIE] 15.2 Fiow o

45 rosal

I A A By BY =
Ao AT LB o2
G
7S

CEENE B T

A EY S RPN e

T ,
i

B
£

-

K15.2 ZigBee %% 4H ML
(5) IAR JF R EMF: IAR Embedded Workbench(f&#5% EW) & —E @ iEguiE e C/IC++3E X
RS RIS R A TR, S ERE. iR EEE S, JROEmm
USRI T RIS, Y BA S R 2 A s il #8 TTK o
(6) CC2530 5 45.: CC2530 /& T 2.4GHz IEEE 802.15.4. ZigBee Al RFACE N HHI—A4~
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R ERGITTE, LA SA LA T84 1 WSN 77 5. CC2530 454 RF Uk #% Fifk
H5m A 8051CPU. W ZWFLINTE. 8KB RAM FIYF £ ThRE%% . & YR AR [ N 47 i A«
F32/64/128/256, 73 nllf 32/64/128/256KB (1[N %, CC2530 A A [EaAT A=A, i Hod H K
IFEERIN RS ALY R CC2530 15 A 15.3 fis, E M EES KR

eCC2530 i fi: HY5m7Y 8051 AbFERE + S A¥iAT b

o.5s N AF: 256k Flash. 8K P+ SRAM

ol E: 5V

o T1EMIZ: 2.4GHz

o RHRHLAL: <10mA

o BN . 250kbps

oI TR LANHIIE I OC, 1NV, 2 i

offtri 7 3: Mini USB 2 it O CEE B USB i) FEI AL B (OF SGTR 31 BAT i)

oHz[: Mini USB #:1, f2/7 FEkdEr, MA 110 1, REHN, HILRAHEHE:

o7 T E: fH CC Debugger XS bexk 27, TSl 15.4 Fizs.

2.2 SCIG[RIE

ARSEEG R ZigBee W2 Sl S A6 I SE A, 54 ZigBee WIZSSSE- &, SERK Z-Stack. IAR
EW8051. CC Debugger. Smart Flash Programmer %5335 ) 2¢%% , 847 T F 2 ZigBee W45
CC2530 14 A 17 R S50 A 77 50 T8 AR SR

3 XWIMEEZRIR
(1) MBI

CC25301% JE 3% 15 S B F (CC253075 fi. CC DebuggeriffiX#$. USB ARIEEBAILE . R
25, Mini USBZk. K£&). M. PC—4. Z-StackiriiA%. IAR Embedded Workbench#4:
Smart Flash Programmer#x{}:. ZigBee_ Packet_Sniffer# . ZigBee_ Sensor_Monitor#x{f.
(2) MR TEA:

e CC253077 541

oCC Debuggerifi i #% :

oUSB ATUHEBHIZL. J]-Fi%E4:CC Debuggerif ik #s AIPCHIUSBRE LI, 15507

o NERZL: 10410, HI Ti%E4:CC DebuggerifiX 23 F1CC25301 A, H1E15.6 7K ;

eMini USBZ: H]§-CC25307 s it &5 DI fea, i 15.7/7r;

o RZk: HEREAECC25301 MM R &=, WR(E SRR, K158k,

oZ-Stack Wi Aks2 TI 2wl $ it (1 P I L i AR B Ak, B W T 8 H y:
http://www.ti.com/tool/z-stack;

eIAR Embedded Workbench &%l IAR Systems A& K HIENIT KIAE, HFEr
CC2530 {14 IAR Embedded Workbench for 8051, 3@ fiifx v IAR EW8051. ‘B M F#
HEHON: www.iar.com;

eSmart Flash Programmer & — 3G F AR T ek B0, 32 T8 SL 30 AR5 08 5% 31 2 oy
Fsrh. BN EEER N www.ti.com/tool/flash-programmer;

eZigBee Packet Sniffer =% H] 9L ZigBee W 2% AL B 6L, ANSLLS 4 /4A 1)
Wireshark. ‘B 77 N#BEH::  www.ti.com/tool/packet-sniffer;

eZigBee_Sensor_Monitor & TI A A2 LI EE ZigBee W& H M —iK TH . BT M4
B2 http://www.ti.com/lit/sw/swrc096e/swrc096e.zip:
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B Setup Packet Snifer 213320
B Setup, SmarthF Sudio
B Setup SmarRFrogr 110 2exezip
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B Setup Ziges Sersor Monitor 132
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¥15.9 Z-Stack % %E4i,(1)

3 Setup - ZStack-CC2530

Select Destination Location
Wihere should ZStack-CC2530 be installed?
J Setup will install ZStack-CC2530 into the following folder.

Ta continue, dlick Next. If you wauld like to select  different folder, dick Browse.

Browse...

H:\Z5tack-CC2530-2. 5. 1a]

Atleast 88,5 MB of free disk space is required.

[ < Back ][ Next > ][ Cancel

=] |tiel)

P

Welcome to the ZStack-CC2530
Setup Wizard

ki Setup - ZStack-CC2530

N

P BN -\

= 4

This will install ZStack-CC2530 version 2.5, 1a on your
computer,

Itis recommended that you close all other applications before
continuing.

| Click Next to continue, or Cancel to exit Setup.
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K15.10 Z-StackZ:3%(2)

®3 Setup - ZStack-CC2530 =] i

by

FH N mN

Completing the ZStack-CC2530
Setup Wizard

Setup has finished instaling ZStack-CC2530 on your computer,
The application may be launched by selecting the installed
icons.

Click Finish to exit Setup,

View the Release Notes
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& iatH 3 Py Welcome to IAR Systems
IAR Embedded Workbench?for 8051
o -
dandle Install Install IAR Embedded Workbench
. dong IAR Embedded Workbench?  on your computer. This includes
project handier, editor, compiler,

et assembler, linker, and debugger
lensent

U autrunexe SIHKR

11m

LRD

] autorun.nf

& autorunn

SIAR

www.iar.com SYSTEMS
K15.15 AR EWR] AT 304 K15.16 IAR EWZ:%5(1)

IAR Embedded Workbench for 8051 810.3 S’ 4R Embedded Workbench for 8051 8103

License Agreement

Welcome to the InstallShield Wizard for IAR Please read the following license agresment carsful,
Embedded Workbench for 8051

The InstallShield \Wizard will install 1R Embedded SOFTWARE LICENSE AGREEMENT
‘workbench for B051 on your computer. To continue, [concemning Products: 14R Embedded Workbench? visuslSTATE 7and 1AR PowerPac?
click Nest from 1457 Systems AB

PREAMELE

THIS SOFTWARE LICENSE AGREEMENT [THE "AGREEMENT " APFLIES TO
FRODUCTS LICEMSED BY IAR SYSTEMS AB INCLUDING ANY OF ITS

SUBSIDIARIES [MIAR S'YSTEMS") OR DISTRIBUTORS ["IAR DISTRIBUTORS"), TO
OU ["THE LICEMSEE") -

-
@ IAR ®) | accept the terms of the license agreement
m () I do not accept the terms of the license agreement

<Back [ <Back | New> | [ Cancel |

K15.17 1AR EWZ3(2) K15.18 1AR EWZ%4(3)
[[1AR Embedded Workbench for 8051 &10.3 T o) “1AR Embedded Workbench for 8051 8.10.3 )
Enter User Information @IAR Enter License Key @IAR
SYSTEMS SYSTEMS

Enter your niame. the name of your company and your AR Embedded Workbench for 8051

The license key can be either your GuickStart key of your pemanent key. If you enter the
license number

QuickStart key (tound on the CD cover), you have 30 days to try the product out,
If you have received the pemanent kej via email, you paste it nta the License Key textbox

License #:  5377-584-666-7929

Name License Key:
106 4+/BYNG 3MB54P3C0X5UYEDEF OHGI 2FFRUNRSHONGKXWEYD1DOFIWSPKDO3SKCK
YERSSTNDT2/8TZNCORAYTBFESH21NZWawDYZIBCOT GYNDIDEOTYSELPIIOBATXIN
Company  Hewlett-Packard Company LB4P2/YIZM2U05 24X25 GAZLWSK2NEUMSIUZNXA1 0KPDJFCRXME SKD LR
Can be found on the £D cover, or via e-mail egistration
Licensett

Read License Key From File

C
[ <Back | Net> ] [ Cancel [C<Back [ New> | [ Goncel
I
K15.19 IAR EWZ:3E(4) K15.20 1AR EWZ34(5)
IAR Embedded Workbench for 8051 8.10.3 @ IAR Embedded Workbench for 8051 8.10.3 lﬂhj
Setup Type - Choose Destination Location =
Select the satup type to install %lAR Select folder where setup wil install files. BIAR
SYSTEMS SYSTEMS
Please select a setup type. G Install 14 Embedded \Warkbench for 8051 to:

@ Complete
@ A1 program features will be installed. (Requites the most disk, space.)

() Custom

Select which program features pou wart installed. Recommended for
advanced users.

[ <Back ] Mew» | [ Cancel [ <Back ][ Nest> ] [ Cancal |

K15.21 1AR EWZ:3(6) K]15.22 1AR EWZ34(7)
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=

IAR Embedded Workbench for 8051 8.10.3

e

1AR Embedded Workbench for 8051 8.10.3

Select Program Folder SIAR
SYSTEMS

Setup will add program icons to the Pragram Folder sted below. *You may type 2 new folder
name, or select ane from the esisting folders lst. Click Next ta continue

Please select a progriam foldet

Program Folder:

Accessories
Administrative Toals

Games
Gioogle Chiome
HP

HP Help and Support
Intel 2

[ cBask J[ Mew> ] [ cancel

Ready to Install the Program =

The wizard s ready to begin installation SIAR
SYSTEMS
Click. Install to begin the installation

If peu want ko review or change any of your installaion setfings, click Back. Click Cancel to ekt
the wizard.

[ <Bak ] sl ] [ Canedl ]

K15.23 IAR EW%:%(8)

U
IAR Embedded Workbench for 8051 B.}ES o -

InstallShield Wizard Complete

The Installshield \Wizard has successfully installed |AR
Embedded Warkbench for 8051, Click Finish to exit the
wizard,

[7] Wiew the releass notes

[ auineh 1R Enbedded Warkbench

SIAR

SYSTEMS

< Back e

@15?25 IAR EWZ%%(10)
4.3 CC Debugger FIIREh %23

K15.24 IAR EWZ3(9)

1§ AR iddd Workbiodh IOE e
Fie Edt View Project Tooks
D Wl
ity .
]
7
esdy 3

K15.26 AR EWZZ%:(11)

Ui BB SR 2, SR CEIMNIK PC, Windows 2% H 3l 41 BL24% 228 W4 SRS
Fro B BR BAT N RN KGR, B AT R

4.4 Smart Flash Programmer g% 3

FREL Smart Flash Programmer %226 J5 fif 5 an&] 15.27. HAk 2z B IRGn Kl 15.28 £ &

15.32 flios.

2%

=
5]

_ Readmed
E Setup_SmartRFProgr_1102exe

/] 15.27 Smart Flash Programmer %354

125 I

) SmartRF Flash Programmer (1.10.2) - InstallShield Wizard L=

Welcome to the InstaliShield Wizard for
TEXAS SmartRF Flash Programmer (1.10.2)

INSTRUMENTS

The Instalishield(R) Wizard wil allow you to modify, repair, or

remove SmartRF Fiash Programmer (1.10.2) . To continue, dick
Next.

9 15.28 Smart Flash Programmer %% (1)
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18) SmartRF Flash Programmer (1.10.2) - InstallShield Wizard Lo 8] SmartRF Flash Programmer (110.2) - InstallShield Wizard LX)
De stiition Fokdes ) SmartRF Flash etplype SmartRF Flash

icnhs?; .T‘ifé tdu‘ ;éfgrt?o :E; lfoider. or dick Change to - Programmer Choose the setup type that best suits your needs. Programmer

(= Install SmartRF Flash Programmer (1.10.2) to: Please select a setup type.

/7 C:\Program Files (x86) Texas Instruments\SmartRF Tools)

© Complete
Allprogram features wil be installed. (Requires the most disk
; space.)
_ Custom

Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

InstaliShield Instalishield

[ <Back [ Net> [ Cancel | [ <Back | mext> ][ cancel |

i 15.29 Smart Flash Programmer % %%(2) < 15.30 Smart Flash Programmer %% (3)

) SmartRF Flash Programmer (1.10.2) - InstallShield Wizard o) #8) SmartRF Flash Programmer (1.10.2) - InstallShield Wizard =)

Ready to Install the Program § SmartRF Flash 5 InstaliShield Wizard Completed
The wizard is ready to begin installation. Programmer b TexAs
INSTRUMENTS

The InstaliShield Wizard has successfully installed SmartRF
Flash Programmer (1.10.2) . Click Finish to exit the wizard.

Click Install to begin the installation.

If you want to review or change any of your installation settings, ciick Back. Click Cancel to
exit the wizard.

[V]  Place shortcut on the desktop.

InstaliShield

[ <Back [ mstal ][ cancel ] Back Finish

i 15.31 Smart Flash Programmer % %% (4) 9 15.32  Smart Flash Programmer %% (5)

45 ZigBee Packet Sniffer By % %

IREUZ 23540 J5 it an ) 15.33. Bk 223 B RN 15.34 £ & 15.38 Fis.
3 SmartRF Packet Sniffer Setup [ESREEE

Welcome to the Install Wizard for
SmartRF Packet Sniffer

The Install Wizard will install SmartRF Packet Sniffer {version
2.18.9) on your computer. To continue click next.

%

= Readmet
W ety Smarf Packet e 2 B0.ve
@ Setup SmarthF Packet nifer 21815

€15.33 ZigBee_Packet Snifferz:35€l  [&15.34 ZigBee_Packet Snifferz: (1)
i 18 SmartRF Packet Sniffer Sctup = ]

ki SmartRF Packet Sniffer Setup

Choose Components | Choose Install Location s
Choose which features of SmartRF Packet Sniffer you want to install. {P Choose the folder in which to install SmartRF Packet Sniffer. ¢

Check the compenents you want to install and uncheck the components you don't want to Setup will install SmartRF Packet Sniffer in the following folder. To install in a different folder,
install. Click Next to continue. dick Browse and select another folder. Click Install to start the installation.

Description
Al files necessary to run
the application

Select components to install:

Destination Folder

Space required: 20.5MB

Space required: 20.5MB
Space available: 836.9G8

[ <Back [ sl | [ Cancel |

[ <Back [ next> | [ cancel |

F15.35 ZigBee_Packet_Snifferﬁﬂ—é(Z) F15.36  ZigBee Packet_Snifferz:2%(3)
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&3 SmartRF Packet Sniffer Setup

Installation Complete ,
Setup was completed successfuly, ¢
Completed

Cutput folder: C:\Program Fles (x86)\Texas InstrumentsSmartRF Tools \Packet Sriff... +
Extract: cebal2_x64.cat... 100%
Extract: cebal2_x64.nf... 100%
Exttract: cebal2_x64.5ys... 100%
Instaling Cebal driver...
Extecute: "Ct\Program Files
Driver successfully installed
Delete file: C:\Program Fies (x86){Texas Instruments\SmartRF Tools\Packet Sniffer, ..
Delete file: C:\Program Fies (x86)\Texas Instruments\SmartRF Tools\Packet Sniffer).... [
Completed e

RF Tools\P: (.

o
K15.37 ZigBee Packet_Snifferzz3(4)

4.6 ZigBee_Sensor_Monitor BJ &%

N B JE A% AP BRI ] T 2

14 ZigBee Sensor Monitor 1.3.2 - InstallShield Wizard S

#9 Texas Instuments Packet Sniffer

Packet Sniffer

TeExAs
INSTRUMENTS

Select Protocol and hp type:

IESE 902.15.4/28ee =

Possible capturing devices:

SmortRFOSEB + CC2430EMICC243 IEMICC25 J0EM [CC2520EM
25306M

SmarRFOEB + CC2430EMICC243 IEMICE:
CC2531Dongle
€C243008

Ok Start button to launch Packet Snffer:

F— e

€15.38 ZigBee Packet_Snifferz:%%(5)

‘#4) ZigBee Sensor Monitor 1.3.2 - InstallShield Wizard

B ==

Welcome to the InstallShield Wizard for
TigBee Sensor Monitor 1.3.2

The InstaliShizld(R) Wizard wil instal ZigBee Sensor Monitor
1.3.2 on your computer. To continue, click Next,

WARNING: This program is protected by copyright law and
international treaties.

License Agreement . -

Texas Instruments Incorporated f~
ZigBee Sensor Monitor Software License Agreement 4

Please read the following license agreement carefully.

Important - Please read the following license agreement carefully.
This is a legally binding agreement. After You read this license
agreement, You will be asked whether You accept and agree to the
terms of this license agreement. Do not click “I have read and
agree™ unless: (1) You are authorized to accept and agree to the
terms of this license agreement on behalf of Yourself and Your
Company: and (2) You intend to enter into and to be bound by the ™

accept the terms in the license agreement

do not accept the terms in the license agreement

InstallShield

[Lo<dak. J[ met> ][ Ganedl ]

F€15.39 ZigBee Sensor_MonitorZz3%(1)
B ==
Destination Folder

Click Next to install to this folder, or dick Change to install to a d\fferan” -

|;\7 Install Zigee Sensor Monitor 1.3.2 to:
C:\Program Files (x86)Texas Instruments\Zigee Sensor Monitor

5 ZigBee Sensor Monitor 1.3.2 - InstallShield Wizard

Installshield

[ <Back [ Next> ][ cancel |

K15.40 ZigBee_Sensor_Monitorz:24%(2)

IR Scrisor Monitor 1.3.2 - InstallShicld Wizard | |

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Ready to Install the Program

The wizard i ready to begin installaton.

Click Install to begin the installation.

InstaliShield

[ <Back [ mstal ) [ cancal |

€15.41  ZigBee Sensor_MonitorZz 3% (3)
1) Zigees Semsor Monfior 132 - intalEhiedwior [, e

” InstaliShield Wizard Completed
‘b TeEXAS
INSTRUMENTS

The InstallShield Wizard has successfully installed Zigiee
Sensor Monitr 1.3.2. Click Finish to exit the wizard. !

Place shartcut on desktop

F15.43 ZigBee Sensor_MonitorZz 3% (5)

127 I

K|15.42 ZigBee Sensor_MonitorZz 3 (4)
W ZigBes Sersor Moniter (132 T L
") f,rimmn‘cwn 22 Hwe ¥ 00

Connected but no responte

F15.44 ZigBee_ Sensor_MonitorZ %% (6)
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47 (REASETRMIEFRRGE

SIS G ZBE I LS, kT AT AR g . i IR R . AR bR Ty
EHATRIAY, JE SR S00e S bRl F I 2 TE4E A 21

TR BN pesr 77 2

1: EW Bk

AR

(1) CC debugger 1/ F.45 %4 PC PLAME AR 1T . £ HAs HIRIEIE, TantT R el th;

() E T ZStack PR T ITH U R PR B F A4 eww ) TRE SCAFFEXGE AT
¥, BURILE EW HHT 2 TAE;

@) A A RS, g TR

ARG, L NMESE I, R SR ek,

(5)#£ workspace %1 HE g £ L s sext 5, siali 2 Kb, RIAT E 3R 8L

)T bk e UE1E R ALt X5k, 5 1R

2: SmartRF flash Programmer %%

BERESURE Y INE

(1)H CC debugger {/j B A3 1E#% PC HURME S 45 i, 5 FLAS R, fRn (T SR 2

(AUt ST FERR AT FF B B0, ST AP 15.45 s

(LKA /R BT 1.5v M, JFEAE T RUJT R, M MM 4B A%, & CC
debugger /j FLH# WK B 22 %y, M FLAS TR KT ARGk, RUERRIES . iR ITIKRIE AL,
54 PC BEM,  FREHrdifk CC debugger 7 H.4%, Windows R4t 4x H 8 A KENFEFF . B
IJJ@%F SmartRF flash Programmer Iﬁﬁﬁuﬂ“ﬁu@ 15 46 FE/T

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ] Texss Instruments

Q’ TEXAS
INSTRUMENTS

rrrrrr

[K15.45 SmartRF flash Programmer & ) %L 1 Kl15.46 D 42CC253077 i

(4)1E Flash image — A7 HikSA IS T4k, £ H Rk Buh i 280 R 58k
JE P 15.47 FiR;

(5) ] “Perform actions™ B} A KSR B ST A Jog 53¢ 216 B AL AR 0 i rh, B 58 A ek
ARG BEsE TAE. SUR WA 15.48 s,

128 I http://www.thinkmesh.net/wireless/



Jin&Jiang, (ELMZKHORHAE: R, MAHS5%E) (58 3 )R FM, HHERF ARG, 2018

89 Texes instriments SemariRFIFINHh Programmer o

3 Texas
INSTRUMENTS

Flead IEEE

R Retain IEEE adbass when ressogianmg the choy

CC2530 100170 Verlyrg ach [Eyfewtie chack)
sEERERER

EI15.47  dAREET SN 1548 IEfERESCME

4.8 ZigBee M4 IEEL 74

HET, A 27K ZigBee 2%, X A EH—FR A T1 A w3 TR 2 M 2% 53 #r
X ZigBee_Packet_Sniffer K323 WSN I HE GLRAR 73 B o AT HZEAFRAE 3R T T
ISR R B T, S5 RS SERR T IS VR4 41

(1) ARG 4.7 TG, EUAERRTT PR PR RRE R LR AR S A T SR

(2) etk RS RS, FOT AR & PC Hl;

(3) RJG4TJT Texas Instruction Packet Sniffer 41, #n& 15.49 75

4 Texas Instuments Packet Sniffer 1~ = | = (i # Texas Instruments SmartRF Packet Snifer IEEE 802.15.4 MAC and ZigBee 2007/PR0__ Wl Lo O il
Fle Setings Help
s Packet Sniffer DSWEr 1y 38 [Zgee 2007PRO
T

: TEXAS 1
NSTRUMENIS AT ATRERERE EREEEE

it Mu? M x’ﬁx}:ﬁ’; L r/

IEEE 802, 15.4/ZigBee -
Capturing device | Bltio Coniguratich | Sulect €ialdg] Packet details | Addrass book| Display fidter | Tine Line |

Select Protocol and chip type:

Possile capturing devices:
Selact capturing fvice:
SMartRFOSED + CC2430EMICC 2431EM|CC2530EMICC2520EM
SmertRFO4E + CC2430EMICC2431EM|CC2530EM

CC2531 Dongee

CC243008

Click Start button to aunch Packet Sniffer:

¢
|Packet count: 0 Error tount: 0 Fiter Off

¥ 15.49 Texas Instruction Packet Sniffer 3 i L i /9 15.50 Packet Sniffer .1 Ft1H
(4)RJ5 1k $5% |IEEE8B02.15.4/ZigBee, JHz)). Packet Sniffer {540/l 15.50.
(GYHK RT3 TV 2% A0 283 15 R ) FL U 5
(6)F MR E T, T RS AT iEFEH, B el P, @i 15.51 ik

®P Texas Instruments SmartRF Packet Sniffer IEEE 802.15.4 MAC and ZigBee 2007/PRO o S
‘ﬁh Settings  Help.
0@l oy u§ 3 & [Zighee 2007PR0

+756434
=2290267

4

1

‘Dl(kﬂ count: 4 Evov ok 0 Filter off RF device: CC2530 | Channel: 11 [0x08] | Packet broadcast ON

] 15.51  ZigBee W4 HA SL 6 25 R
(7) ATk Select fields™ 15 B 2R AR5, 15 “Packet details” & A H L BAR N 2%
B ] S RT M AE TR N4 A At V%, A FBRA .
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5 HERP5TL

SRk S A v, S8 FP AR R 3 M RS T ST T S0 (1 AN B2 N T ) o
AU ) ZigBee M4 EHE (/0T 1 ZigBee W& Ih Fh 0 Hfrsiziey, H3ET ZStack $RALMRE
ASZIGFER o B0 A AT AL R A, SRR 2% IR 2% 1A T 48 40 120 B AN B 6 407
WA] HATEE TI A 3R AL ST

6 JFEFEI

AR 6 T LR R, BARERIER d T & I B RN, W RES A A F g o
JrgE, WA G, W] R AR AN R R SE T 3, s AR IRAT, R AR MR AN
255 QQ HEMATF M= -
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SLIS+7%  Arduino BTELRESF L EHM

1 SREEXRSHD
o1 NS 5E K,
o [ fi Arduino 5. ML Ad
o523 Arduino #%il Bluetooth J& 15 7%k

2 ZRER5RIE

2.1 LIE=S

Arduino. Bluetooth Al ZigBee ffJ# S AR WA 8. 9 &,

2.2 SCIG[RIE

ARSI 3 Ak

(1) Arduino 5 5 LI A& RS 1 C B AR B s 72

(2) Arduino H - HLe% 3 4.0 Bk, LLSZEL Arduino 35 5 % LT AL 8] 1 B RS
wnkE 16.1 FioR;

(3) Arduino H MLz Zighee #idk, LASEHL Arduino 5 s L BB CLELE, W
K 16.2 s

M) ((« ) (((«
L | L |
4| BT —H B

Arduino 574, OfFisR FHE FAPP Arduino ZigiZigbee s Zighee  PC
K 16.1 BLE {5 R A K 16.2  Zigbee il 15 [ HL A

3 TLWIMESHEIR

3.1 Arduino XmE%5H

(1) IR

PC — & . Arduino MEGA 2560 i/ LS —/~, USB A 1% B 712k —4R . Arduino IDE.
(2) M TERA:

o % RMEMINIE] 16.3 F1 16.4 Firo,  VELIHIAS ] 777 WS B 0 9K

eArduino IDE & Arduino R4IF BT &KIAEE, &R EN:, HEFSEMH 1.0x
RYICA, B W NEGERN https://www.arduino.cc/en/Main/OldSoftwareReleases#previous,
AR N7 R U TE LSR5 B AL WNT Lab/experiments/expl6.

o KL P T AWM, Mt EEIE DRI K, N SR B E A
WNTLab/experiments/expl6.
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K 16.3 rino MEGA 2560 5 HL i K 16.4 USBA i B iléi%

3.2 IETFF 4.0 EBEE

(1) PAEETTUA:

7E 3.1 ByBEAh B3G5 4.0 BN, Wt —4H. USB e HE CIBEHe, A% BRI
AT BEXTEEAL A T SSCOM & Hif i+
(2) 1R TEA:

o S IAHFUnIE] 16.5~16.8 7, VEAHIIAE 7 ik WAk Ee B IR

e KW MM AWM, fEEF¥IE5E KA LR, FERLEFHEG
WNTLab/experiments/expl6;

eSSCOM #: IR BIF: FEFMEARAA 5.12 [k, KA KN 400KB, FEH 7 i%iE
DLSZ6 B R WNT Lab/experiments/expl6, B /7 FEHhlA:  http://www.daxia.com/bibis/.

K167 USBEEE M K168 AXEEHAL
3.3 ZigBee fRIRES

£ 3.1 B:Aili B3 hn: PC —& . CC2530 f&IEKA 17 i B WE LR AR W5+
55 3°1). HML 4. USB # e OB, AL T SSCOM & MBI T
(2) i FHUEEA:

o CC2530 & /24y 17 s B 43 WS 58 + T
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©SSCOM & BT E 75 FakHhk A:  http://www.daxia.com/bibis/, £4HT #% /772
J AR A1 W5 72 YL WNT Lab/experiments/expl6;

e RS FFM T AWM, #EFEEIE ZRAKR, FALE FEG
WNTLab/experiments/expl6.

4 EESWPREER

4.1 Arduino X3 RE

AT SIS N 2 N T Arduino B L RS ARCED, BB IRWR
(1) R 3.1 /4, T %K Arduino IDE Fi# & . BE Nl S5 1S4 3%, 1247 arduino.exe
Riw] . Arduino IDE Fitn [ 16.9 Fis.

@ sketch_sep26a | Arduino 1.7.10 - o [ ) [t
i sE ME IR s

i 16.9 Arduino IDE Fit
(2) H1 USB & 1478 Arduino MEGA 2560 . HUBEERFI PC, $TJF “ & Hss”,
A ERDTE o H Y, W& 16.10 Fis.

(SRRCIN

HE  EBEA) BN EEH)
= E HE & F %S

- <L) DVD/CD-ROM IE3088
- g IDE ATA/ATAPI 25158
o amem

s BB

.73 B0 (COM F1LPT)

i LJF USB-SERIAL CH340 (COMS)
L oM SR

b g

> 5 ACESNEE

b FE. ULTHERES R
b P B IR NAE

. § EFSREERIS
A S

b EeraeE

> g EREESE

K 16.10 EFuUGIS
(3) IEFAZEFRLSS, $T7F Arduino IDE () “ T H 7 325, i “4k” — “ Arduino Mega 25607,
WK 16.11 fos. B8, 478 “TH” g3, &4 “Im” — “COM5”, & 16.12 fix.
R, AR TS 5 K 16.10 A E [ 5 AR H
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Archive Sketch Iteaduino Lite it &8 TWE 28
Fix Encoding & Reload Arduino Uno EmEnit Crl+T
Serial Monitar Ctrl+Shift+M irjuinu E‘uel‘nil‘a‘noveDw[ A':megaﬂi . ” mEEE
Board d rduino Diecimila or Duemilanove wf ATmega skateh_sep26: ) X
Gerial Port Arduino Nano w/ ATmega328 ) FEEESES
Arduino Nano w/ ATmegal68 wid setup() { SOBAE  Ctrl+Shift+M
Programmer *|'®  Arduino Mega 2560 or Mega ADK I put yowr ¢
»
Bur Bootloader Arduino Mega (ATmegal280) &
Arduino Leonardo ! w0 ! Serial ports
Ll Arduino Esplora COMS

Arduino Micro
Arduino Mini w/ ATmega328
Arduino Mini w/ ATmega168

U i

printla("received "X");

K 16.11

void Loop() { e
BERSISER

/] put your md

K16.12 &R Lk

(4) T BB E TG, B e n BRI T I 2R BIAAS e (B 16.13)( 58
LT B OATEN R i ThaE. K 16.14 £8 16.17 S gmi%. bt figh Ll fe, Hp

LU T RE N T i IR A . T E AR R O 9600,

@ sketch_sep12a | Arduine 1.69 [m] e
3T 418 TAE TH e

K 16.13

sketch_sep12a | Arduino 1.6.9 — [m} X
e X
3Iff 348 TE T8 8

rial (9600) ; /& D $ = 1 49600

Serial.println("T am arduine”)://# CTEN|

K 16.14

@ sketch_sep12a| Arduino 1.6.9 — [m] x
i IE mE TR e

Sl ANE

@ sketch sepi2a | Arduino 169
Wi RE T T e

IO ER AL A

& coms
I

1 am arduino
1 am arduino
1 am arduino
1 am arduino
1 am arduino
1 am arduino
1 am arduino
1 am arduino
1 am arduino
I am arduino
duino

1
I an
1
1

ERLET - I‘JGUD HEE -

K 16.17
42 TETF 4.0 BEHREE

CEIREEP S

AL A AFIAT Arduino B R AL R 4.0 BEHUETE, BAADERIT:
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(1) B E A e FE [F) 4.1 5. BARBIIARSLLS, SZILA) Arduino AREDThAEEA
BRI ARG, [FlE “received 'A”, U1 16.18 Fix.

@ sketch sep12a| Arduino 1.6.9 [m] x
NS¢t e WE T8 R

K 16.18 BLE it fthg
(2) ARAFEsRTERE, R BEGREFE 263 iR 1] 16.19 Fn 73, % Arduino MEGA
2560 HL T AUBLHFNEE 4 4.0 Bl R AXHREFE IR $2 BRI 16.20 s 5=\, #EH: USB #%

B R ERATIE T 4.0 FEBR,
RXD :><: RXO0
TXD 1 + TX0Arduino MEGA
W5 4,08 25605 F AL
GND . —e GND  fiifh
vCce c— o 3.3V

K 16.19 A HHLE Arduino &2 R R K

RXD ::><:: RXD
GND —e— —o Gnp  EER

W5 F 4.0

VCC — —9 3.3V

K 16.20 W F i S USB 5 g4 5 35 K]
(3) ERETERUGE, # USB #4 5 IR HERE S PC ) USB #2101, W& 16.21 fian; H it
EF:E Arduino MEGA 2560 H. 5 ALEEE ) DC HYE 1, Wik 16.22 s

K] 16.21 USB ¥ & MfEHER: 2 PC K] 16.22 Arduino %4 2 Hth
(4) 7£ PC H4TJF SSCOM H: BT, @GN LS, FFERFFE N 9600, &
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JEF R O, W 16.23 s

h sscoM vs.2.2 SO/MELEEISEAE feE et ] 1,2618058@qq.com....  — m} X
EEO =0O0RE S5 &= 5795 HIE 2 =78IPCceiTsE

FgEn | T BRI L | FEEE| §
5RO |COM3 USE-SERTAL CH340 v |7 R _igreaiE | SUREHERSI Tk T El

@ ¢ ESS08E| T iwEgnsagn 2w B[ =wEEE
[ RTS b DTR 5 (800 <]

ATERINERSSCE
EhEREoniEEn & B
CFHBERINEFSsc0Ms. 13. 1, AIEFEXIRENIARE ] BarAlrCEiT I - R I Rl — AR S, %zt
www.daxia.com [5:0 R:0 COMS EfTFF 9600bps.8,1,Nane None

P 16.23  FTHF SSCOM & iR BI Tl B
(5) EDBEALL N4
NI RIEFR A AT+ROLEL, WHEIEZ 4.0 BN ER&HNA, WIESRE
“+ROLE=1" F1 “OK” 15 &;
BINHRIEFES ATHINQ, HIGHBREF S5, HRFHERENGES, WK 16.24 FiR;
NI R IEFES AT+CONN<Param>, E#HARE W F (55, Hp<Param>{{&k L —L
WRBE T (E 5075, ks AT+CONNL,

& ssCOM V3122 SL/MEMEEIE feEA0F ] 1,26180.. — [m] X
ERED sO82 BEx HE £¥8s NIE =B =vslPceiTiE
+ROLE=1

0K

0K

+IHQS
+IHQ:1 0:x0015833100FF
+IHQE

Mevices Found 1
+onnecting  0x0015833100FF
+Honmected 0x0015833100FF

Fgwn | szl RS 20 | A
1S |COMP USE-SERTAL CH340 ~|r mEs jeresug [T SRR T o
@ xm=0|¢  EsEnus|  HEETTEST [0 ws|]1]
[ RTS ¥ DTR B4 (9600 - RT*CONN

7T iR Esscohi = sy

i R Pl
CHEZIFMRARsscome. 13, 1, IR ISR Eurglece - L 2 i — 57

www.daxia.com |5:36 R:129 COM9 E4I7F 9600bps,8,1,None,Non

K 16.24 NI RIE AT 154
(6) 4EE(5)L PRI G, MBI T 4.0 BHLHFERAT HINERR S A H 2R .
I 7E SSCOM & R T A I Ki% “A”, ik [\l “received ‘A’” W& 16.25 ffin. &
BEPANEE T 4.0 FHGEAE T, S8 58 .

1f SSCOM V5.12.2 S0/ FEEERETES e85 8F T 1,26180..  — m] X
BED S088 7 &: 279 NIE 5 =U8PceilE
+ROLE=1

3
0K

+THQS
+IHQ:1 0:x0016833100FF
+THQE

Devices Found 1
+Conmesting  Ox0015533100FF
+Connected 0x0015833100FF
received 'A

received "A’

wrgan | sass | fa AR |
iSOy USB-SERTAL CH340 ~|r R T e | SEEEERRE T o
@ xiEn | EZSOUE| T paE@nsast [0 ms|z8[1]
W RTS ¥ DTR E8%: 9600 -|f*

0T BT Esscon i

EEEME G EES

£ [HEREsscoE. 13, 1 B X INEME] B alPceTH-Sm S St —F

www.daxia.com |5:42 R:157 COMY9 EFJFF 9600bps,8,1,None,Non

K 16.25 i A AR BB h
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4.3 ZigBee {RERE(E

AT N2 AR Arduino B ML ZigBee BEHUE(E . (EEE, A 17175248 2 B,
B AL RS- T, KA B 47 ZigBee FYZEHTSEIFF 5. )
43.1 ZigBee {RIRELE

AR SR FH B A CC2530 5 ki, 77 2243 AN EAT TR B o W 25 A0 e, BB BRI

(1) F CC Debugger Fét£ki%E R PC fil—/> CC2530 74 14, i Mini USB 834 A1 M H,
PEzO, [FIR#% T~ CC Debugger [ reset 8, WonfI ALk, 8505 WKl 16.26 Fix;

K 16.26 17 ri 55 HaL G [A] FrD o 42

(2) FEFENL EFTHSLIRIFRS B TR, FEHL T 50K expl6 SL5 Hg , Z-Stack i&f%
\Projects\zstack\Utilities\Serial App\CC2530DB\ X {1 B . #% % Serial App.eww S, W4T
JF» 1AR EW B AHIF H 3 R N TLRETH ;

(3) T H, 74 fAi%Fk CoordinatorEB (WA s FRZIM, TSR & 2017 s Bk
AT S, 1% EndDeviceEB BY RouterEB, ik i F5% DLV 2SAHD 1 4 B Be s ),
IFEDIH FE 4, 317 Rebuild All #:4F, 5Epbes 1y MRS g e, WilE 16.27 Fivr.
HRE, RGBT R, ATEERM T 7 B IER,

= ST * | seriali
CoordinatorE B-Pio b CoordinatoiE B-Pro ~ +
. - #
RouterEB-Pro Files £ O | .
EndDeviceEB-Fro g I«j -
e C1 T N FaCiap  OPHems-
0SAL_Serialdpp.c B0 Make
Serialapp.c E Compile
h] SerialApp.h h] = ;
CaHAL CIHAL Rebuild All
CIMAC g m#' Clean
& CIMT )
L T MWK gg\é\; Stop Build
CI0SAL = me_ Add N
DPerlIg | Ser .
8 [ Security | @0 5er emove
= [ Servicas | @3 Toc Rename...
Tool
=8 Toole bznd Source Code Control ¥
[zZoo =R
DZM&_C 8 [0 Zht File Properties...
& (1 Ziain L@ [30u —
[ Qutput Set as Active
1

K] 16.27 CC2530 i e AR g %
(4) IEHAGRTESE, EFE T HA AT B (K] 16.28 A1 B 7 HE)HEAT 11 SUbe sk

137 I http://www.thinkmesh.net/wireless/



Jin&Jiang, (ELMZKHORHAE: R, MAHS5%E) (58 3 )R FM, HHERF ARG, 2018

<] = s [2]

dev.cfy | fBwConfig.cfy | hal_board cfg.h SendTest.c | nwk _globals.h | nwk.h | hal Jcd{ . 10ad and Debua

itiates end device binding

Ltiates a match description reguest

........................................................

AL.h"
\pp.h"
Jbject.h”

drofile.h”

1dTest.h”
sugTrace.h"

[ WIN3Z )

)nBoard. b Driver
Dowinloading and verifying application ..
|_lcd.h" L
Tad w

& 16.28 CC2530 i Lkt

(5) BEANAFTSZIGIA T — NI A, Rkl 5 — 4> CC2530 Fisk, HE kP,
TE55(3) 2 1% #% EndDeviceEB, i fhesk 2 T mifid. (FER, [CAALERIIFEF 41H)
T iR 15 2R H I )
4.3.2 ZigBee HEHRIBIE

Ne & ZigBee BEHTERSE, % LA N IRIAT S5

(1) W 16.29 Fiiw, ¥ 4.3.1 HHICE L7 ZigBee P A% A& i 15 S AZ ORI, 153
FnE 16.30 Prosmypi AN, b 1 ARG, 14 .

g > T a — "

"‘.
Rlah B

K116.29 HUFZ0HR K16.30 i a5 A b
(2) Arduino fFREEHC B AL B FE R 4.1, BARSBIASZE, SEHLA Arduino ARSI
REy: — H R ik “http://www.thinkmesh.net/wireless/” 745 5, f& 16.31 iR

it B4R Sketch T2 #BE)

skeleh_mayiTa g

1 void setup( {
2 Serial. begin(9600) ; /i 134554 % 49600
3}

5 wvoid loop() {
delay(2000) ;
Serial.printlnthttp: //mmw. thinkmesh. net /wireless/™); /1 114

8}

<4 3

K 16.31 Arduino B HIACHS
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(3) H IR T FAS AP 2 5 USB # i IR 8 & 16.32 Fros 7 iR, B & im 5
Arduino MEGA 2560 5. F LA He 4% I ] 16.33 Firos 7 s .

33V —e o— vCC
RXD | ' PO2
- CC2530%% >
USBI# H: [ :><: i ‘H%) ®
TXD | L P03 M
GND —e — GND

K 16.32 PHif2E 5 USB #4 H LR %R

3.3V < S VCC
ArdmggelglEGA RX0 :><:: P02 CC2530K s b
N s g
BT AL TXO ¢ y P03 (2 3m)
GND —e e— G\D

K 16.33 %5 Arduino MEGA 2560 5. HLAR He g
(4) EACPBEQ)E, KBRS imr USB B I%ER:F] PC, Wik 16.34 fizn: JH4E PC H
FT7F SSCOM & LA BNTF, FTHX s H, Wi 16.35 Fras.

e

i sscom V51228
WO SORE Br 22 37EE AR B8 EVAPCEIR

sappain | st AR AR TS
SKOS[CONT USB-SERTAL CH340  v|[~ HEX®T _iRfasiie | SWCHHERISCH|  mexs
@ o | TsRORE| [ MEERRA BT, 4000 ns B
¥ RIS ¥

BEHE
FAEAE: THsscon | {F#: JETT) , KIFEFRIRI RFRATHML
www.daxia.com S:0 RO COM7 BTFF 9600bps,8,1,None,None |

Kl 16.34 Wi SLA /K 16.35 SSCOM & [EIT
(5) #AiEHEUF ) Arduino MEGA 2560 B/ LI HLSE R, 4nfl 16.36 AR .

K 16.36 Zun L HIETT
(6) i EHISATIE, SREFP G SSCOM i BT 2> S B ifi 5% FH 4K i 3% 122 i
WK 16.37; 2 Jatekl 2 70, Zevmas P e K& 745 5 <http:/lmww.thinkmesh.net/wireless/”,
P22 5 4 B oR7E SSCOM & LB Frh, fld 16.37.
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Bl B20RE Bx F=

ZFHE

/NTE #E) EUEIPCBITH

B0 BORE S5 X SF78S

T2 #E) =UEIPCBITH

self:0  child:-19378
< commect success>

0N

Ak | A
® xmsn|e

wiEyi| Bl %

child:19226
< connect success>

ORNEt tp e /S thivkmesh, net fvireless/

http://wr. thinknesh. net/vireless/
http://wr. thinknesh. net/vireless/
http://wwr. thinkmesh. net/vireless/
lttp:/ e, thinknesh. net /wireless/
http://wr. thinknesh. net/vireless/
http://wr. thinknesh. net/vireless/
http://wwr. thinkmesh. net/vireless/
lttp:/ e, thinknesh. net /wireless/
http://wr. thinknesh. net/vireless/

A | T

WO 2 |coNT USE-SERTAL CH340 ~ || HEZBE  agsie | BRI T e

maf0es| [ meERTs a8 T, [ -

¥ RTS [V DTR 455 (9600

www.daxia.com |5:0

a7 4T R R ascomhf 5 me
ié@:;‘iﬂﬂ%ﬁﬁw%%ﬁ

[T %2 HiRE4S5C0N5. 12. 2, B Erint

=]

R:46

COM7 B4TFF 9600bps,8,1,None,None

AFEXIMEIZAR—T EAVi-Fi Gors GFS Lex|

® xi=o|S

OS2 [cON7 USE-SERIAL CH340 - | mEXEF fefebile [ BWOHIBRIZ I mEx
somnigd| [ o ERnS 88T, I

Zin3| Bk | FE |

ms | E[1 H

[ ATS v DTR 455 8600 =l

70 7 T i Eascondf .
RiEasipet = x|

www.daxia.com |S:0 R:404

AT AN ER I Esscon | fFE: MR (TT) , KIFETRT SAbA T St

COM7 EfTFF 9600bps,8,1,None,None

& 16.37  Zigbee S2i 4 R

5 HRPS5ITL
ANEEEH I RSSI %2 2 FhIR R, S350 RSSI BB A1 . ASZIG & WiFi Al ZigBee

() RSSI SZ IR EAR IR, VE R TS il Sk A, A iR E .

6 JFEEIN

g AE R, FEXT CC2530 A LR RS ITRE R, SR 2R B XA, reset S22
LT, ARG 2 LA ]
USRI EUCIR R, A DB R IATT, R AR MR E IR S5 QQ WA T Al =
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L+t ZigBee FAMNFEHEMIMLE

1 SWEXSHM

o 2 NILIF 58K
o [ fift ZigBee W% JE AN
o #U K ZigBee F AN Wl

2 ZRER5RIE

A de
21 SLGE=

(1) WSN #il ZigBee JRFEAIiR: WHAEE 7. 8 .

(2) ZigBee F* AMFREE i I 10X 28 HH DR B AL B2 0 m AL, 28 0m 19 RUCR ARSI, IR R AR
B AR AL FE 5, JE I B R AT SRR A AR T A, PR AR AR I I A AL B PC
B, FERUAE, BT LASALEE . ZigBee /' AMFAEE I I M 45 J& — SR B (1) WSN RZHH, i85
T REOCREOR, W AR m R B R @B, BT SR AE S,
TRATTE LR FH B, 245 S PRt LA T3E M B R

2.2 SCIG[RIE

ASLE R ZigBee AN IN AR Sty AL M AN R 2L ZigBee 2% 9 7 4L k:
AL R FA BRI AT A ) 280 1 e B PR T R R AR R = 4L, A A
TUREE AP EARIE RS, B a5 S 0 ST RO B A AR OSBRI R T R AR
IR AR IO EAL 2 PC Bl BN ST B R Bon i, SeOlsein iz, 5 AL
H R B 25 5 A TS USB e ef Bt AT IS .

KIS P28 3hANnE 17.1 Fos, B3 rTARYE R AR SCIR A8 o e Mk A =, N 22
PRPLEAEI,  I f 1 T 2% 3 0 s R o 219

CO, s
QLRY e
403[6‘ 20K 36* \\ 3/0* //Q
\\\s/w/ ‘L~ B0k
e % B
R FR
2 0
3olﬂe 3d|*
e Q
] 10K 10% }
2 \« v
Bt
TR 23]
=~ 3 AR

K 17.1 ZigBee E A2 BRI LI $h
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3 SLWMMESHEIR

(1) BT
ZEILA PC — 6\ CC2530 L&Ak 7 M4 T LA AT (VF W S8+ T3 3 71Y) IR
FEA A AT it & 5V Fa AR . BEXTREAL LR 4 T SSCOM & LR B F#1F-
CC2530 77 g4,
(2) R BEA:
oCC2530 fL/R AT M B UM AN LI+ T, H'e &I 17.2~17.4 Fir;
eSSCOM H RN F: EFHMARAN 5.12 i, E4E KN 400KB, TH ki
D26 B R WNT Lab/experiments/expl?, B 7 FEduhlA:  http://www.daxia.com/bibis/.
o AW ARG LI IF T AW, fiE s ZRIF kR, R R EA
WNTLab/experiments/expl7.

Ji

4 B PREER

SR S A6 P e AL A B P2 R g3 AT I, BN T i el A R B
FeRARRY, IR S X 2

ZJE FFURAE Y 2 A it o AN 28 3 s AL P AR S5 00 X 2%, S 00 S 56 37t R K 3
IS

B BEAT R EUAE S0, AR 24 i 1 e P AR IR T AR PR, DA AR G e 1k A ) S
(BHER, T2, B e e i SE e 7, HIBL B4 ZigBee MZEHTSEMH:

A

5)
4.1 CC2530 P EfEFEFE

AT NS CC2530 i mibeAR T, g% .

IR 17.1 fs, ASCIRRRZE 1AM AT Al 4 DB EE R 8 AN sl Btk
Xt 134~ CC2530 1 s FeF AN F T SR IRE P o (FZSLg0m 7] [/ Z 1L I 1) T i I
[T TR, A RS e L I BT EE s T 1)

BARGes kG S0 A 4.7 75, A R U AR SEEG e s i 1 s AR P T R R 2
Ab: FEA L TR FH B 2 AN SURE R R, IR T 7E AL AR 5 2% B 5o i £
Uiy 9 R, E 2N T UK H B L S N 2 T R ) e (S R

W 17.5 iz, enddevice.c SCHFHEIZL 2 Ak 28 19 B w5, 8 /N 1 R 5 43 il
A “E01” # “E08”, BRI esk 215 mURE 7 #0 s L2 Ut AR LAY
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ﬁ IAR Embedded Workbench IDE

File Edit View Project Texas Instruments Emulator Tools Window Help

EEET-1E] \ \ - ER Y Y
s * | enddevice.c |
EndDeviceEB v {
Files o B - byte i, temp[3], humidity[3], strTemp[28]:
B {7 GenericApp - End... v
ﬂipSGnvdlnatnr: DHT11 “ ; //fégiﬁéﬁﬁ
CIDHT11.c
= RDHTI /) Fo B R B B, (RICD B
E Buh temp[0] = wendu_shi+0x30;
[0 OSAL_GenericA. temp[l] = wendu_ge+0x30;
ﬂs;fu\erc temp[Z] = "\0';
= 03 Comman humidity[0] = shidu shi+0xz30;
= incude humidity[l] = shldu _ge+0x30;

1

L CTarget humidity[2]

[C1CC2s30ER
e, TR B D R4 0185807
213 Drivers osal memcpy(strTemp, ZID:EO01", 6);
} :;:72:]’3; osal memcpy(&strTemp[6], " ", 1) ;
| B hal_flas. osal_memcpy (&strTemp[7], "wendu:", 6);
| @B hal_key o osal memcpy (&strTemp[13], temp, 2):
| F@ Eihalicde -
| 8 Bihetedc osalimemcpy(&strTemp [15] , e, 1)

K 175 BT s
4.2 B BRAZIRMNEEE

AT S A N R R A I 2 AT I, PR

(1) % 3ABEsk TR CC2530 i 4, H— /NN i, — A BB a1,
— AP R A A

(2) Fo IRV R AL B 5 o T PR 17.6 B 7 s, Kl th JZE B0 5 A A2
HLYRJE, W 17.7 Fias; B EhiA ey i@t Mini USB 2k 5261078 PC (1) USB DA,
Bl 17.8 Frows K FHZEHE 75 2% R 48 1 e 10 A2 FL YR 5

VCC fg— —, V3
SN y CC25307 &,
JEL 3k = DATA —e—
VAT e e —e P gty )
GND f——e— —e—— GN\D
11

B 17.6 I AR AR 5 A Y R R S B

Bl 17.7  2ui 1 LR S K K 17.8 Wﬁ%ﬁﬁ%%ﬂ$PC&§
(3) FTHHM R T A I ¢, 7EZEICA PC H4TJF SSCOM & LR F#ctF, JF
&Eﬁ%%ﬁ%m,ﬂ%ﬁmﬁm%,mgﬂsﬁﬁ;
(4) FTIF &5 sS B HIETT O, SR ERD Ja U R 28 9 s ISR KT AR TN JR, s 28019
AUCURIPMR AR SR, TR, LR SSCOM & TR T b 2 Bon th i 48
AR R EE, W 17.10 B
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B0 S0RE Br 88 FFRS I8 %5 EU6IPCBTR BwO SRE BF &% $¥Em ATE #8) EV6PCBTH

| - ThH:28  40(ED-01)
TeH:28  40(ED-01)
TeH:28  40(ED-01)
TeH:28  40(ED-01)
TeH:28  40(ED-01)
TeH:28  40(ED-01)
TeH:28  40(ED-01)
TeH:28  40(ED-01)
TeH:28  40(ED-01)
TeH:28  41(ED-01)
TeH:28 42 (ED-01)
THH:29 41 (ED-01)
TH:29 41 (ED-01)

- | -

sbean | s P AR AR T2 | ARED | THxE| B B | AR
s4C1=[CoN26 USB Serial Port vl mexEw fRiese | BHHIERIH] T i) HOS[CONZ6 V3B Serial Port  ~| [~ mEERT fpiskide | EWHHRRIE T mns
@ ximao e Bsm0ieE|| meEws A8 T, [0 me| s = ® xnso|e sss0e®| T e Es 8T, 0 me|®[ ¥
v RS v DTR i : 3600 = ¥ ATS @ OTR JEE: 960 =
[FHERIFRAASSCONS. 13. 1, AIEE X B2 GIPCBT #-SNTIA H—TTeS #F Bt — 33z alsnTi F T LFeE 3| HRRA=3CONS. 13. 1, THEXN B aIPCEITH-auTIE R - & Rt — S alanTis A T
www.daxia.com |S:0 R:0 COM26 B4TFF 9600bps,8,1,None,None www.daxia.com |S:0 R:270 COM26 B4TFF 9600bps,8.1,None,None

< e

& 17.9 #7JF SSCOM & LR T K 17.10 BRI

(4) PRFF=H IR OFT I, FEORFF AR AL EAA, — AR ahZeui 1 s o B AW
TEPMRAR T, B AEF 5 — ABER %2 SSCOM Hi R Bh T WS (1 15 s

(5) 47E SSCOM Hf AR BT A A0 82 B P 35 7 s B SOR B BRI, {52 16 2015 A
Fesho BORT RO T E PR BRI, WY, IOk T E R, (FRER, LR EEH A
S GHOZH A, (EE T M AT 128529 Yy 40 Ko )

(6) PRFF_HMIEAA, FRM A MG, K458 ()0 Fh Ul (B H #8719 s B ELAE
RS E R T P

(7) RIRITH PR BE A 201 s R OG, SRR 5 DR A8 %X 46 A
$, 3 H. SSCOM H: LR BI T Won i B « BN B #8795 e B 7 R % R AEH,
1L RN S T NG

43 ZIRHAZEIGMEKEE

AR SIEAG A 2 A e el AN 2% 0 s 4L KV B 2%, 75 2 NILRISE . AP BRAIT -

(1) HRHE 4.1 47 AR 2T R

(2) ERMET RHPIT RGO T, ZRE 17.1 ProsMEnibTE £ as (B2
B, B A RSB 50 2 o i A S L T i 1N T H PP F R AT EE A
GBS T 9 [ B, A [ B ] 22 4.2 15 59(5) 2P iR Y B )

(3) MRUAT I Wb A5 19 s ik b 85 19 o DA B 28 3 e PR FELROTT K

(4) SR AEE A, /£ SSCOM A BB T i Al SR 1A [F) 2 3 4 o A% o [0 0 A0

4.4  FFECMESCLGIME T SL8G

AALUAE 4.3 I FAEATX OMESTe, BOViE R AERE RO St B

(L) (55 4.3 P R AR AR

(2) FERAAHAT AL, — A BRI R R T

(3) FFLENLEE SSCOM i 1B THMCHCR AL, RIS BE(2) b (1 2631 2R
R SR A 2 B LT

5 ZHRTHSIE

S8 S5 R B 1 Bon 5 A S B H A OG, H TR R A S, O R R e A
FEINCAIX 73 s SEBn R I AT S A 8 SEAR A BN LA 1o B b T it g EAME 5 TR
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6 JFEFEI

AP, FHROOTT PR R B H R A R I, R AR
R H FEs KRGS RasE S5 4l IR 5 3 Fa i
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SEIG+/\  IEEE 802.15.4 #1 ZBR il A E

1 SREEXRSHD
o1 NJSr 58 i,
o Jifi# |EEE 802.15.4 A1 ZBR WM ¥ TAEHLH
o | NS2 Z+#7 IEEE 802.15.4 1 ZBR i)

2 ZRER5RIE

21 THE=
IEEE 802.15.4 A1 ZBR WX I F R ARV EM N FIE S HZHAMHE 8 &,

2.2 SCIG[RIE

IEEE 802.15.4 ¥hisfh B SLI0 I W28 Fr 4S540 2 7 /AN 6, 15 Aigm5 M 0 21 6, Wil 18.1
FizR. ZBR PG B S8 PPN a5 & 21 AN A, 19 A4S N 0 3] 20, 4K 18.2 Fliw.

oG

® Q@ @ @ @

O O (Osle s e a

@ @ @ @ @

O O

K 18.1 IEEE 802.15.4 ¥l {/i B4 b K 18.2 ZBR Wi E4nfh

3 XWIMESHEIR
(1) HEETEY:

WAREIREMF. WNT-NS2 ff B8, SLiefRad,
(2) AU

oW AFIR B WM — 5 3.1 T4

o AR S BRI A NS2 1 B, B 7 NS2 A EVEL 7 IEEE 802.15.4 HhS i FLAEER
AREE ZBR PR EARSR . S2i6—rh SR At S-S RS BN, R 2 5E SR
— 1 wnt-ns2 f IR, ARSI R EARIEAT

o R SLIG R B WA, fmEFEIE ZRIT K, HLERFEQ
WNTLab/experiments/expl18/.
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4 W TBEER

4.1 |EEE 802.15.4 {HE S

N TR HR SEI AP IR, S AR R A RS AT A AT AR SE S
(1) #HCTERELE—5 4.0, K TF RIEARFE, £/ HDMI # VGA £l VGA £k
M RR S Bondt, PR RIRERBIRE SR 25 )E5), WK 18.3 k.

Kl 18.3  MREIRESE AR R A
(2) f£“home/wnt-ns2/WNTLab/experiments” H 5% T~ S AF MG LA, AL
S N “exp 187,
(3) 4T7F Terminal(PREEFE“Ctrl+AI+T™), Hy A LA fr - BEAA S JAIA T 4E S0 5
cd WNTLab/experiments/exp18/
P LR e 1817 AL, WKl 18.4 B
ns WPAN_MAC.tcl

® wntns2@WNTLab: ~/WNTLab/experiments/exp18

File Edit View Search Terminal Help

==========Welcome to use N52 for WNTLab!

If you have any questions, please contact wireless_net@l63.com
wWnt-ns2@WNTLab:~% cd WNTLab/experiments/expl18/
wWnt-ns2@WNTLab:~/WNTLab/experiments/exp185 ns WPAN_MAC. tcl
num_nodes is set 7

INITIALIZE THE LIST xListHead

Traffic: ftp
Acknowledgement for data: on

Starting Simulation...
- startPANCoord [@] ---

[o.000888](node ®) performing active channel scan
[0.000000](node @) scanning channel 11
channel.cc:sendUp - Calc highestAntennaZ_ and distCST_
highestAntennaz_ = 1.5, distCST_ = 35.9

SORTING LISTS ...DONE!

K 18.4 BT ESLE
(4) A NAM FhHEig g2s2ab 45 5L, i 185 fin. vER, WA NAM ShHEk;, is47H)
BRI 2ms A H .
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‘ Fle Views pAnalysis | WPAH_MAC nam \“ Ale | MAM - The Nelwork Animalor v1.15
W 4 mr | \sosan1 | Step:100.0us ‘
| )
‘ FI _I _l J FI NAM - The Network Animator
m

Welcome to Nam 1.15
Developed by UCB and the VINT, SAMAN, and Conser projects at

HNam contains source code with the following copyrights:

Lo [O]=2 |4
()
(o]

Fa Cror
@ 0 @ Copyright {c) 1991-1994 Regents of the University of California.
Copyright {c) 1997-1999 University of Southem Califomia
() @ Copyright {c) Z000-2002 USCiinformation Sciences Institule

IrIlﬁﬂ\IIII\\\I|II\\\IIII‘HIIII\H|III\HIII|H\IIII\\‘IIII\\\II|I\\\IIII\‘IIII\HII|I\\\IIII\‘\IIII\\\I|II\HIIII‘HIIII\H|III\HIII|\HIIIIH‘IIII\HII|
K185 SKEGZE SRR

BEEITHE: 15 I (0~7s), HriA#s(PANCoord) i &(0)FF4h) & =HIE &, LAP:
T A 1~6 EAR L. A 7s FFUE, T 0 571 A 1 g7 TCPIFTP &4z, FEHFaaEithift
7.2s I, iRl 0 57950 3 @57 TCPIFTP 4%, JRraadaftiu: 74, M 0 5145
A7 TCPIFTP ME8:, It indkfLim. Holftimar, 798 0 2t RREQ/RREP A2 5
TR L 3. 5 MBS . EEFEARIRET, BT A 0 5 1 RREER AR, AR A %
WAL AN 0. P B[R] 100s I, BT AL 4mat e, 1 st ol

WR s R — B T B RRZ R R, A1 S5 50R AT bS5 B A0 trace SCAF
(NFEAT AT, FELH EIEXS .
4.2 ZBR AR

NIHTVEAERR SEEG PR, B PR AP BRASAT A i A SR

(1) 4TJF Terminal (PREEFE“Ctrl+AL+T™), Hi A LA T fir 2 NAS S50 JHIA i 22 SO

cd WNTLab/experiments/exp18/
P LU T fr 2 1a 7 A SLEs, W&l 18.6 s

ns WPAN_ZigBee.tcl

e wnt-ns2@WNTLab: ~/WNTLab/experiments/exp18

File Edit View Search Terminal Help

Welcome to use NS2 for WNTLab!
If you have any questions, please contact wireless_net@163.com
jwnt-ns2@WNTLab:~$ cd WNTLab/experiments/exp18/
wnt-ns2@WNTLab:~/WNTLab/experiments/exp18S$ ns WPAN_Zigbee.tcl
num_nodes is set 21
INITIALIZE THE LIST xListHead

Traffic: cbr + poisson
Acknowledgement for data: on

Starting Simulation...

- startPANCoord [0] ---
[0.000000](node 0) performing active channel scan
[0.000000](node 0) scanning channel 11
channel.cc:sendUp - Calc highestAntennazZ_ and distCST_
highestAntennaz_ = 1.5, distCST_ = 32.2
SORTING LISTS ...DONE!

K 18.6 BT ESLL
(2) FIH NAM ZhE W E2seiesE 5L, e 18.7 fix. EME NAM SER, ST K
PN 2ms SN H .

148 I http://www.thinkmesh.net/wireless/



Jin &Jiang, (TLEMEHEARZAFE: FE, NASER) (83 R)LRFM, FHERFE R, 2018

| File Views Analysis \ WPAH_Zighee nam ‘ ‘ Hie | HAM - The Network Animator v1.15
‘ ’ﬁl ,1‘ ﬂ LI /i” 545083 | Step: 158.5u3 ‘
| e — q
NAM - The Network Animator
=

=il welcome to Nam 1.15
=2 Developed by UCB and the VINT, SAMAN, and Conser projects at
ﬂ Nam contains source code with the following copyrights:
g Copynght (c) 1991-1994 Regents of the University of Califomia.

Copyright {c) 1997-1999 University of Southem Califormnia
ﬂ Copynght (c) 2000-2002 USClinformation Sciences Institute
S 1=

[FT{E

| ‘||Wmm7"1\‘H\|||||||\H\\|||||||H\H||||||H\\\\||||||\\\\‘|||||||H‘H|||||||‘\H\||||||\\H\\||||||\\\\\\||||||\\H\|||||||H\‘\lllllll\‘mllllll‘

K18.7  skiRsh iR

BT 17 B IT4RI(0~10.3s), M4 ETH ST 5 5705 0 A8 8, DA £
ffLsr. 10.3s IF, /40 0. 2. 7 &% Beacon JH /S, RN A 3 575 4 18 57 UDP/CBR
B, HIT R RIEEHE . 10.6s B, 56 9 57941 17 &7 UDP/Exponential 247, 71
MR IREAE . AR AR T, BERRSSUWTIT, B ZBR PRMORIE 1 AR AL R S
15 FLIS T I8 100s B, FrA AL I S5 51, 47 FLSE0 45 0

W EE A — P i i RERZIRGE R, IS H TR BAT RS A BIASX trace SCAF
(BT AT, FELHIEEXT T

5 SRS Sh

TEARSZIGHEAE -, 525 3 3l F WA FE N2 375 TR E, 43 #T IEEE 802.15.4
ZBR P ITERE, AT R e SE IR AH G R AR

6 HRPS5ITIL
D7 B AT B AR L 7 B R DR LA 1o
(1)IEEE 802.15.4 1 Zigbee % ¥l oA A4 4% i 2
(2)IEEE 802.15.4 1 Zighee % FH WM AT 7EWRLE A 1 2 G o] figt v 2

7 GFEEI
i BB LA A, THR B B, BRI 2 o 55 B s2 56 A
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L&+ RFID #1 NFC #iBiS 5L

1 SRIEERFNH
o1 NJSr 58 i,
o [ it RFID F1 NFC 13 A< M 4 Fn J 7
o 32 RFID 5 NFC [f)3 FH Al S S 56

2 LWREBME=

21 LWH=R

B4R 7 (Radio Frequency ldentification, RFID)F1iz37% i85 (Near Field Communication,
NFC)IIH SRR S WHH 2 9 .
2.2 LBy JRIE

ARSI : RFID B2 REHEIEPR H B K RIEHE, SR FPols, filid BLE 4.0

BB B SOR B FHL APP 1, 5 18 A B 3R AT EESRAIE

RFIDAE LR
( ?ﬂ’ﬁzRFlDﬁ—E%@%)

W5 F'BLE4.O

K 19.1 RFID S5 5 3 %]

3 LIRIFEFMAIE

3.1 RFID #5518

(1) MBI

RFID 3R #8 5k 1 4~ RFID £ 15k, USB £k 1R, #7F 4.0 B 1 AN, REXFREAL L
T BONHEL LR, USB #5104k, PC —4. stc-isp FEZRFEFEHAME. RFID R
UETFHLAPP. HELZETFHLLE.
(2) {6

o FIAEAF A 19.2~19.8 Fror, VEARAIAE 7 ik Wk ia b Ik

estc-isp FESmFELET M. AEF AN 6.86 i, EAFE AL TMB, N I7kE
DS 6: %5 YR, WNT Lab/experiments/expl9, ‘B N #ZE 4 http://www.stcmeu.com/.

oRFID il -RIGUETFAL APP 45 HIAHNIY apk 22356 5 FrA Jany, gtk > 5 kP K,
TH DL SZ 56 % 5 AL WNTLab/experiments/expl9.
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.‘“1:'.",:;.‘ , :
K 19.4 USB % K 195 WF 4.0 fiL

g L
ol SR R 4| P .
{1 1K)

SR = K197  BEXFREAEAZ

T 7 /’,7/.
Y.

& 19.6

L

K 19.8 USB % %k
3.2 NFC iR B{EXLE

NFC R 14~ NFC #5785 14~ USB ¥4 DIRE 1A, BEXF BRI+, PCL &
SSCOM & R Bh T
(2) AU

o X% RMEMINE] 19.9~19.13 Fra,  WEAHAIAE I J7iE WL g B3R

eSSCOM & LB /B 5 N #hl Y. http://www.daxia.com/bibis/, 5254 %5 I £,
WNTLab/experiments/expl9 H1¢5 H T N3 07 v 546 H UL .
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o)

i - R
T VBN T
K 19.9 NFC 3z 2% ] 19.10 NFC Fr2%

£
{ E

i “.l

K 19.11 USB #: 5 A5 He K] 19.12 REXTREAE FREZL

4 RS PBRERR

4.1 RFID B3R

4.1.1 RFID RS F

RFID SE4G AR e D B R

(1) F#EIF 228581 ste-isp 2w FEbs s 1k

(2) EREMELE: K USB £8—im R % PC, —ImiZEHEfE RFID R aHREEL) USB 21,
F T it K USB % Hf 2R USB s #5 4 PC. Hf MumiE i & 8 O M8k 1
i, HE N EZR A IR RFID 3R A E AR R 3

K 19.13 AR
(3) fRRSBEsR: TP IRQ) T ste-isp B, WF RIS & OS5 IHTIFRE R SO
# code.hex), RJg s “ NEGTE” FAT (WA 19.16 FiR). SERUE S RFID %R
SR E T IEL .
(FBER, I51HEREID K a3 D 1 B LBl T 7Y 2 5 AR 1 4 IR 47
A 19.14 2L A ) T WIS EAERA CH B 6 F T PR H I 728 1] S Y R
H BRI A oEoRk e 7T T Ko )

152 I http://www.thinkmesh.net/wireless/



Jin&Jiang, (ELMZKHORHAE: R, MAHS5%E) (58 3 )R FM, HHERF ARG, 2018

2 STC-ISP (V6.80) (MW 0513-5 =)

s Fmmi e o | WER [ mrezes | SOME | s pBan | w8zt |
808noicc w wseia cee o] A8
BERINE S MESNE 0

HUII

5T GIRE A
PEEENBNMANG

wERR mms/wm I!mﬁm IF

i LI
T BRE
AT S0

TRABA, .0/ AR
AT R R e
TRBEREIE
BANCSHTIRAR

K19.14 HFHIES lzl 19.15 MW@%
4.1.2 RFID @51

PRI 5 S (RS0 IE RFID GBASH, 3 FE A AL EH T, T 23R
AL RFID IR IGIE APP. EASLIRIN T

(1) R4 3.1 A, FEFHLF FE RFID FI-RKAE APP (12223 (At QQ M PC £
WFN), mh eI e sk, Wi 19.17 A1 19.18 ix. (BYEE. 12 APP ZLLKF4
19 Z 245 Android 5.0 ZHLLFHAR.)

006 48T @D 1521

0% 485 @D41513

RFIDRY L REHE
TR 00 RFIDBHEMIRAE

eI

RELR 280

© mmsmnenn.

EREEER [
Em ()

BB [
WA RS (EENEHE)

B e
Kzl RRET =
BRI (BE) EEE R B

o — ol 7

Kl 19.16 JFanaes K 1917  Zedssemk

(2) wHa5EaE, KA TR SmartAttendance SCAHI& 5 i B FHLAHLAT it 2
e, s 19.9 s . (BHEE, MR, EF N ZEAE A RER )

FEI 0N 48 @ 1123

2 ity R
w0 mEE
sina
0, W 2 WA )
sitemp
R 1, X

| BLEQO5261432
| SmartAttendance

sjiyre
Xi$: 0

s

—) Smartattendance

S 1, R 0

| readme.txt
&8 RFIDFIEMLESE. apk O

storage
R 0, RAR

sysdata
w1, RAE: 0

+ Q Q 1L

W nE B L1

L

K 19.18  E % SCAF I BT A H A7 25 [R]
(3) #TFFi% APP, APP 21 RIRENAHERIR, 8 T E VR, 41 19.20 Aiw.
X TR ATSAEE %, 2 APP B R SANEH P ER, e e
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FORFAMINHIER, W& 19.21 Pros.

i © 485 @Ds 15:20

SABE
*EER

9 50 & L

‘RFIDR-ERTRIE BEWEEEER, GREE it
w

BRI F R BUR P AL AR .

FraERIF

RILET@EE

Fik MRS

| - a9 o O |
K 19.19 e FHAAERR 1920 SAHIER
(3) ¥ RFID RaAsMt 5 7 4.0 btz il 19.22 fionJy 2z, FHHEH USB £k

E$ RFID R4t 5 PC.
RXD ::><: RXD
TXD 1 * TXD

RFID

1 4,08 L
GND —e . oND Bk R AR
vCC —e > 5v

K1 19.21 RFID BRI 5T 4.0 g he 5 2 &
(4) FIIFBHAIEIOC, # RFID RBERSI SR XIS, W BRXiRe BRRS,
Wik 19.23 fioR, dkiZ RS UREH
(6) M FET RS EE %, HEAFEEYR, BFAaGEE—HIAEE, WE 19.24 i,
¥R 5 ISP R@ P Id Rk~ 5.

100 48l D 18:20

=Ry v

shFgs: B0O1

$2: 136473623

5 EESBB4AG

fon ] L ik

g B
K 19.22 id3% RFID K 1923 SAHFEE
(6) s ETCTFFURRIR 3%, HENRFEZE B SN, APP 2B RIHUE T AR, 53
T EAVFZBR, WK 19.25 fin. ARG sidih EAREAIS R T &GRS T 4.0 7
Hoof NG S AT, Wl 19.26 Ak .
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10T 485 D 1919

BT05 00:15:83:31:03:45

BF

ETUBEERRES .

B8

[ - < o o |
K 19.24 iR RUR K 19.25 #EIFEHRETES

(7) ERBE A 5, BEANNREAEF W, WK 19.27 For; St sad, wiE

19.28 ffi7n; ¥ RFID -RJHAE RFID GE-RAALHR IR X3, by APP ik [Rl46E N4,
OAE TS, Wik 19.29 Fis.

10 % 48 G0 2025

210 %5 cD 2028

R

Bl K& Bl e
IHEAME: IIEARES GHEAMS: Sl
FHEE 1 S iz EEE
it

K] 19.26 MIAIGUES I K 19.27 FFIRZER
4.2 NFCIiLFKiBIEL

(1) ¥ NFC Rt 5 USB & Mz R an i 19.29 sy WE#:, I6% USB
B E G N\ PC ) USB 410t

& 19.28 BiF R

RXD :><:: SCL
TXD t * SDA
NFC
USB#% H3 M5tk i~ ”
CND e o—! onp ERATRER
vce < > 5V

€ 19.29 NFC k285 5 USB #4 8 IR bt R B 1K
(2) T3 5¢ s SSCOM & HiRIRBIF, & 19.30 FiR;
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ERs0 BORE BR &% SFER IR #8 BUGIPCBITH

RSO | T gttt | ik | AEHK | aw [ Engioh kw3 R — |

skosloon BERD o] ExET R0 [T SRR T mxaET EhEE: ynT s/R r MEERT
O ;maan ¢ Eza0Rs| [ AEERNAAET, [0 ms &[T rERmARS Nov
s fs200 ] [STYSHTPSERD
‘Hié
i ST
[§ 12.2, BBEvint  ABHEASHIZA BT EAVI R Gprs GFS Lova ATSHE, IS

lwww.daxia.com S:0 R:0 COM1 B2 115200bps,8,1,None,None

K 19.30 SSCOM & iR BT
(3) FTJF sscom 5 L&A, Ak “HEX &7, “HIIRAEFI R R” fl “HEX Ki%”
SANEIRME, JRIEFRIERREN 115200, EFRIERREG S ST TR O f74l, K
19.31 ffio.

|
i
|
FE0 | T et | it | FEw T BE [ Endih_izrrss E4

ifO-S |CONS VSB-SERTAL Ci340 P OMEST  iRirAng | RUEHRREIE P MmO [ SRR (1000 ns/R 2
O jren (¢ BSRORE| P rdaRmsnen @2 wE[ Fv S6EE |

~ et 115200
NTEﬁmtEsscmﬁ*#
R MR AP ER A

K] 19.31 W& EHUE T SSCOM & BT
(4) M NFC bR & i% 4548 “555500 00 00 00 00 00 00 00 00 00 00 00 00 00 ff 03 fd d4
140117 00” DAIE NFC 454k, & DEA#FLI@IJ&%{; En 1 19.32 flir .

T —— 2502810 = o

i <o 5 =
ERE0 2 TR @B PCBHTI
[21:26:09. 001]%—+C>55 55 00 00 00 00 00 00 00 00 00 00 0D 00 00 00 ¥ 03 FD D4 14 01 17 00 O
[21:26:09. 107]fE«00 00 ¥ 00 FF 00 00 00 FF 02 FE D5 15 16 00
a0 | aase| BB | Bk | FEpe | BA T Enoish igtrss (iR —

OIS oo USBSERTAL C40 - || W mET  (zfrdiie | BREHBEINH e T eRdsi yﬁ ns/R [
@ xiaEn ¢ ESECRE| Y nMERHeimeT SHEE[0 wfEl F¥ ZhEe - [wi

I F7S 7 DR RS mmn ~||[5 55 00 00 00 00 00 00 00 00 00 0D 00 00 00 00 £F 03 £4 d¢ 14 01 17 0O
prEmEEGE [y g |

1 19.36 ¥ih NFC 5tk
(5) 1] NFC FH & i%4E4 5“00 00 FF 04 FC D4 4A 02 00 EO 00”3K3KE NFC K ) UID,
UID & #&Fik NFC K [ — ID Fo H ORI E] NFC 4800 15t HI45 )5 “00 00 FF 00 FF
00”7, RGEHENTLREI. X NFC RE NFC itk |, & ORI 2] <1 UID,

K 19.37 fiizs .
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Fipswn | T sEwe | Bib | FEER (T BH T Engen g 3R -
OIS [oie WSHSERIAL 590~V AR _igipaie | AUREHBEIOM W moRE I g [1000 neR P 4
@ xiz0|¢  EZE0EE rﬂﬂﬁﬂgﬁﬂ‘ﬁ“ﬂiT ﬁmm | I e i
@ o

I~ RIS W 5200 v

K] 19.37 NFC Fidis

5 ZFRIH5STHL

ARSI BRI T RFID 5 NFC $ARZESZBRA 16 A S , S256 H &%) RFID
1 NFC 8536 SR 7 Vgl B, 30 X SEBR I R At A D4R [F] 27 38 T i 7
AL TAERE RS, BATHER: .

6 JFEEN

4 RFID #I NFC ) IC RERFRAE SET i R AR AT SR I, & DR A A A AT o
I, KR HHEA R R, N USB i 0JE, kiR R T B 10 A B ik
FHl. FALFRLZEE RFID 5 BLE 4.0 BBk, NFC 5 5 USB ¥ & N HiE 7744 . It
Gb, SEBGHRL R G T, TERONE AR, RS
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X+ WEIRZREMOCE WIiFi BBHZS

1 SWEXSHB
o1 NHLTEH
o SRR L B
o AR REIRBR 1 G5 AT
o SR W REIRAUE T4 AP (19535

2 ZRER5RIE

A SIS AERREUR (B S A A WM 56 9 &) B2 Bk R AR, I 78 iobH B e B AR 2 IR B
N 1AM DNS RS ITRLRBk . B2, #ER 15K TR, W AURE(E R4 Raspbian H
Win32Diskimager 5¢% % TF £ L. SRJ54% TF BRI USB LM KNI 5 sh &k, HHT
FREE . )it TS E, ks DNS R4 TLILZH M. DHCP k% .

3 ESLIGIMEFRIE

(1) MBI

WEEIRE AT (W AE)R Raspberry Pi3 —/~.8GB TF & —5K . A IR FLE & ic 2% — /> . HDMI
¥ VGA Zi—1HR. VGA Z—1R) | USB # N HH AL Bdr— & (FH &) AIEREG 1 (F
H#%). PC—&. Ubuntu MATE RZi4i{% 4. SDFormatter #fF. Win32DiskImager {4 .
(2) MR TEA:

o S IHAE AT UNIE] 20.1~20.4 7R, VEARRIAE U7 ik Wi b Ik

eUbuntu MATE: 16.04.2 N'E J7 KIHLES (1 e 2 oA, L AtmaRfi A, N8 1 4d
BR/NEN 1.2GB, TE4HE R ETTETE WL SLE B AL WNTLab/experiments/exp20, B [ #iihik:
https://ubuntu-mate.org/;

eSDFormatter #ff: 1EZMHMAN 4.0 i, 3B KN4 TMB, FEITEE WK
55 9256, WNT Lab/experiments/exp20, ‘B~ &l 24 http://www.softpedia.com/get/System/
File-Management/SDFormatter.shtml;

eWin32DiskImager i ff: {EEMFHRAN 1.0 ik, 2B RKNLN 12MB, N7 151E
DL S8 TR AL WNTLab/experiments/exp20, ‘B M bk 4 https://sourceforge.net/projects/
win32diskimager/;

20.1 M#JR Raspberry Pi3 202 BHREUR FLUEE i 2
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il | j REf 4
NP 1 [

K 20.3 HDMI # VGA £

4 LG HBEIER

4.1 SCIGER

WRER RS e B FE N

(1) F#EEJ7#h Raspbian R4t)5, AR 2] img &% R A4

(2) ¥ TF K6 PC, f#F SDFormatter #fF#% Xtk TF &, Wil 20.5 fion. #% 0465
5, JFia Win32Diskimager #44, PR M RGE G R3] TF R+, & 20.6
Fi7s . “Image File” 13/ s 5 (1) img RSG5 S, “Device” 1% TF <, S8 5 it “ Write”
PP IR R 80, WA H B HE L2 . B “Write Successful” $27~AERS, i BH R4t

&) SDFormatter V4.0 =
— e ——
||s’ E%Q?D%iﬁﬂ:, MErFEE

;_9\ SDHC X SDXC#r & J9SD-3C. LLCEIE
Drive [K: '] ( S 3 ]
Size | 59.4 GB Volume Label boot
BRILEmR: ERIES

RiERRE, EEXNEEXH (OFF)

[ sz | [ =& |

K 205 AL TF &

%2 Win32 Disk Imager = | (S -
Image File Device

B = BB RN AR 20160923 r aspbian-jessie. img] K:%] v

Copy | [C] MDS Hash:

Frogress

Verziem: 0.8 Cancel [ Read “ frite “ Exit

K 20.6  Win32Disklmager F*1f
(3) Kebekir ity TF RIEEAM IR T, & 207 fos, JREREAS. Wis, H
VGA Zfl HDMI ¥ VGA LR WoRn s MM AR . # Brlis, JFEHE, JF BT
B AEIRIEREZ Internet, W1 20.8 fiw.
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K207 fHATFFR K] 20.8 M ER
(4) FHFRFRAY), 2BV E S, KIRIKE: RAEES (BUVOEFEIE);
T M 2 (AN ESR): B A ) (R RS SR A =) A EAS B OEE T EE X B
), AFPGEEERP A FHa. %% RETREER RS
(6) RAGtEE A, AR Cul+Alt-T 4T Zm(Terminal), {§H ping iy 240 254 &
JRIE TR PR IE LS Internet, AU EIUNIE 20.9 FraRRIAA 2, NARE M AR O 3N
%, (R ALBTPrE I 0 A s 7. )

wnt@wnt-desktop:~S ping www.baidu.com
PING www.a.shifen.com :llS 239.211. ll ) 5n¢ﬁ4} bytﬂ'
s from 115.2
s from 115.2
s from 115.2
from 115.2
from 115.23¢
from 115.23¢ c 6 c
from 115.239.211.112: i 5 ttl=52 time=5.98

et loss, time 6089ms

@ 20. 9 ma&mz

42 BEERTELMF

53 AM IR AW LL MK, R4 ifconfig, BAERZEMEEE, & 20.10, H
o wlan0 BN TEZE IR, R A IZ M R TICE -

e wnt@wnt-desktop: ~

File Edit View Search Terminal Help

wnt@wnt-desktop:~$ sudo ifconfig

[sudo] password for wnt:

enxb827ebde4831 Link encap:Ethernet HWaddr b8:27:eb:de:48:31
inet addr:192.168.1.157 Bcast:192.168.1.255 Mask:255.255.255.0
inet6 addr: fe80::a10f:bcb8:3467:d9d8/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1560 Metric:1
RX packets:12003 errors:0 dropped:® overruns:0 frame:0
TX packets:23676 errors:0 dropped:® overruns:0 carrier:0
collisions:® txqueuelen:1000
RX bytes:708193 (708.1 KB) TX bytes:32560547 (32.5 MB)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:28651 errors:0 dropped:0 overruns:0 frame:0
TX packets:28651 errors:0 dropped:® overruns:0 carrier:0
collisions:0 txqueuelen:1

RX bytes:88436135 (88.4 MB) TX bytes:88436135 (88.4 MB)
Link encap:Ethernet HWaddr b8:27:eb:8b:1d:64

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:364 errors:® dropped:364 overruns:0 frame:0
TX packets:0 errors:0 dropped:® overruns:® carrier:0
collisions:0 txqueuelen:1000

RX bytes:129758 (129.7 KB) TX bytes:0 (0.0 B)

K 2010 RGEMKER
(1) & ERE wlan0 AERES IP, 75 &m0 T 1 2 : sudo nano /etc/network/interfaces,
ML E SO, s inin ~ wlan0 FBDLE A 25

allow-hotplug wlan0
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iface wlanO inet static

address 192.168.100.1

netmask 255.255.255.0

network 192.168.100.0

broadcast 192.168.100.255
(2) $ATAFA: sudo ifup wlan0, B 5 IEL MK wlan0 L E .
() &J5, FXPUTMHA ifconfig, MELFEHGIA wlan (1) IP L% B 4F

43 RFE5SHEE hostapd

(1) %% hostapd. 7235447 fir2: sudo apt-get install hostapd, 223 H[H] &R 21
ahek, ENCY IR gk g, R R 20.11 PR

h» f)ll)wlng packag»a W
ne archj»t»ct j

Pblan 1nata11~r4 11bpart~j fs-re J
mapl os-prober python3-icu python3- pam rdate

hH f)ll)wlng ajjltl)nal packagws wlll bH installed:

1ibnl-3-200 libnl-genl-3-200 libnl-route-3-200

he following NEW packages will be installed:

hostapd libnl-route-3-280

he following packages will be upgraded:

libnl-E-ZBD libnl-genl-3-2600

ed, 2 newly instal , B to remove and 462 not upgraded.
leej t) 598 kB of arch
thi tion. £ of additional disk space will be used.

Do you want ontinue? 1 v

et:1 http:// ts.ubuntu.com xenial-updates/main armhf 1libnl-genl-3-200 armhf 3

4 20.11  hostapd ‘2 %30 2
(2) BCE hostapd. FATHT4: sudo nano /etc/hostapd/hostapd.conf, 7% hostapd fHC &
A, WS T N A
interface=wlanQ
driver=nl80211
ssid=RaspberryPi
hw_mode=g
channel=6
ieee80211n=1
wmm_enabled=1
ht_capab=[HT40][SHORT-GI-20][DSSS_CCK-40]
macaddr_acl=0
auth_algs=1
ignore_broadcast_ssid=0
wpa=2
wpa_key mgmt=WPA-PSK
wpa_passphrase=raspberrywifi
rsn_pairwise=CCMP
HAr, interface=wlan0, f55 MK FK A wlan0; driver=nl80211, #&{#H] nl80211 LKZ);
ssid= RaspberryPl NS AR, ATARYE SERRE GBS hw_mode=g, FHIM R TAE/E 802.11G
#5X; channel=6, fEICZM-Ki% 6 f5i; wpa_passphrase=raspberrywifi Jy# S %5 (8 fif
PAED, AIRAESERMEOLES . EMBNUS, &1 “Ctrl+X” KM, FAY Ik e 44
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TRAF-
(3) I3k hostapd At & . #4774 sudo /usr/sbin/hostapd /etc/nostapd/hostapd.conf, ik _E

ARCE B IEH . HECE TR, AIE PC Bl FNITHRE LR E I TLLEHIRES, it
TR IERZES, MARTCIR G 7E 2 bl FH PLbEs Crl+C B k.
(4) &84 hostapd it & A4 #4%. #4474 sudo nano /etc/default/hostapd, #E A hostapd

BRI AC B M )5 # B #DAEMON_CONF= ™', X FER G5 9 3 1E N B
DAEMON_CONF= "/etc/hostapd/hostapd.conf", #x /518 HH(RAF, W& 20.12 Fiow.

GNU nano 2.2.6 File: /etc/default/hostapd Modified

,,,,,,,,,

& 20.12 &2k hostapd A & L1

43 RESHBE dnsmasq

RS, B DNS IR AAEM AR L. 7 DNS Bl &7 2 Ak b, ek H)
DNS i nidE . $27+ L ARG H1F
(1) %% dnsmasq. #4714 sudo apt-get install dnsmasq, AT %235 I 5€ i
(2) it ® dnsmasq. 474 sudo nano /etc/dnsmasq.conf, $TJF dnsmasq [I8C B SO,
FEH AL A2
interface=wlan0
listen-address=192.168.100.1
bind-interfaces
server=114.114.114.114
domain-needed
bogus-priv
dhcp-range=192.168.100.50,192.168.100.150,12h
AN SO A A &l 20,13 Fs .

GNU nano 2.2.6 File: /etc/dnsmasq.conf Modified

& 20.13 &2 dnsmasq Fic B 1
Hrr, server y 4% DNS JIR g5 i, RIAHWZEAT ARIR BI85 44 ¥ 2 ik 45 F 26 DNS
M54, SRIEAMPILRAFLE R cache-size NEAF R/ MBS, Ctrl+X SSHISCH:, i
A"Y "I [ R ARAT
(3) FF/a NAT Pjse. IENFLE NAT ThRERT, 58 R4M 1P ¥ K Dike, #4764 sudo
nano /etc/sysctl.conf i ABCE S, Wil 20.14 Jrow, 254 net.ipv4_forward=1 HiTHIf¢) “#”
5, JFIE P # R IhRE.
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GNU nano 2.2.6 File: /etc/sysctl.conf Modified

rse-path filter)

Kl 20.14  JF)5 ipvd R IhEE
(4) a3 1P ¥R INRE S, EHEAERCE iptables Bk d, MKIXKPAT TF1 3 A)ar4:
e sudo iptables -t nat -A POSTROUTING -0 ethO -] MASQUERADE
e sudo iptables -A FORWARD -i ethO -0 wlan0 -m state --state RELATED,
ESTABLISHED -j ACCEPT
e sudo iptables -A FORWARD -i wlan0 -o eth0 -j ACCEPT
(5) #ik, NAT Djgeaah. #ATUL T a4, LALRAF iptables FCH :
sudo sh -c “iptables-save > /etc/iptables.ipv4.nat™
(6) PR)5 i ZHs Lid iptables HJHCE W E NITHLEH SN INE, $4T 4 sudo nano
letc/rc.local, BEANSCHFJSAE exit 0 L J7HINA%E: iptables-restore < /etc/iptables.ipvnat, 204
J& B B 20.15 s o

iptables-restore < /etc/iptables.ipv4.nat]|
(¢]

el Boytd eyl A6 By s
F120.15 LE iptables i B AL E 3hNE;
(7) ®Ja, aPAT L R4, 330 hostapd 1 dnsmasq Al %5
sudo service hostapd start
sudo service dnsmasq start
(8) &k, FETWEIRMITICL AP ClCE T, PATHr4: sudo reboot, i JF M %FIK,
FEBESRE, I — N EL AP, Hd AP 44 A% i #8 2 78 3 A+
letc/hostapd/hostapd.conf H T4 5E ) .

5 RIS

£ PC uiiE M AR R I% FHER R M5 5, BRELLERES, WK 20.16. HHAT
X1, ipva kb 192.168.100.61, fEBEE Y 192.168.100.50-192.168.100.150 2 [8], F M
AR S 5 2 AT & — 2.
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5 WLAN:

6 FEFEI

ARSI R, E ARSI AR T N AT I D BT, TR RS AR AT
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SLI& —+—  Contiki 28R 520 /X Z A4

1 SREEXRSHD
o1 NS 5E K,
o [ fif# Contiki R4 FEAlHIH
o 1 iR ibc PrSUEAE I A
o H 42 Contiki T ACHE % 1A A i FE

2 ZRER5RIE

2.1 LIE=

Contiki /&N [ R H RN RIRAE RG(WE 5 9 32), BT i E 3K | TR
ibc £=#K /2 identified broadcast, J&T rime PrisER i — R EPML . ibe PN HIThAE 2 M A H
AR JETT AT IREEE A, ZEERE TN T R IET S E N AR, DI T
DARR S U5 21 0 s ok U3 ek g [ i

2.2 SCIG[RIE

¥ Contiki RGEH Y ibe WML BIFEZ T g, R F] CC2530 5 )5, ibe HHl TG LAk,
S IFIA ) CC2530 MR i i) HL 5 7 s VB Bl N I A 19 AR T HE, AE A5 i B A (1T
BUCEIRTT R B RR G, AT R R, BRBURTY M, AR R LA

3 LWRES5HERE

(1) BB
PC —&. CC2530 fREAF 1T B B SR B (P 225+ T3 3 719). wnt-contiki
i EHEE . SSCOM H HIR B F A
(2) 1R TEA:
oCC2530 f& /& 11 M B/ 40 W5+ Tis
o A SEZIG - B B B SLIG P 4 HF A Contiki #1E RSG5, L6 —w Ot 7 SLI0 P &6 4%
w7k, AR 2 5E LK — T wnt-contiki 15 BRI, ARSI AT B IE T
©SSCOM H LA A E U7 FHE I . http://www.daxia.com/bibis/, 40 K%k 7732
FERAE TR A WS2 56 %2R AL WNTLab/experiments/exp21;
4 LEPBEFER
ARSI RN R
(1) 4TJF wnt-contiki L.
(2) 7£“home/wnt-contiki/WNTLab/experiments” H & N B & AFMAIFTA contiki A%
SRS BEIR, ARSI = — B IO R N “exp21 7.
(3) #TJF Terminal(FREEE “Ctrl+Alt+T”), %A LLF a2t rime PR BIFE H %5
cd contiki/examples/rime/
ATAHAT A R a4, BFE ST HX FRSUHMEE, Wk 21.1 s,
Is -1
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#® - O wnt-contiki@wnt-contiki: ~/contikifexamples/rime

Welcome to use Contiki for WNTLab
ave any questions, please contact wirele 163.com
$ cd contiki/examples/rime/
contiki/examples/rime$ 1s -1

user 2952 Mar 13 03:22 contiki-cc2530dk.lib
user 2963 Aug 25 2015 example-abc.c
user 3723 Aug 25 2015 example-announcement.c
user 3160 Aug 25 2015 example-broadcast.c
130142 Mar 13 03:22 example-broadcast.cc2530dk
8831 Aug 25 2015 example-broadcast.csc
130142 Mar 13 example-broadcast.hex
-contiki 377 Mar 13 ©3:22 example-broadcast.lk
-contiki user 70323 Mar 13 8 example-broadcast.map
-contiki user 1129 Mar 13 8 example-broadcast.mem
-contiki user 4174 Aug 25 15 example-collect.c
-contiki user 13246 Aug 25 15 example-collect.csc
-contiki user 3526 Aug 25 15 example-mesh.c
-contiki user 9320 Aug 25 15 example-multihop.c
-contiki user 10411 Aug 25 2015 example-neighbors.c

K211 rime BRSO H 3%
(4) P74 make TARGET=cc2530dk example-broadcast, %% 5e G HIE S K 21.2
Fizse

% - O wnt@wnt: ~fcontikifexamples/rime

example-broadcast.c:84: warning 85: in function process_thread_example_broadcast
process unreferenced function argument : 'data’
LD example-broadcast.ihx
packihx example-broadcast.ihx > example-broadcast.hex
packil read 1547 lines, wrote 2996: OK.
cp example-broadcast.hex example-broadcast.cc2530dk

HOME , CSEG,CONST ,XINIT,GS* 00000000 000OBBAE = 47182. bytes (R
EL,CON,CODE)
Other memory:

PAGED EXT. RAM

EXTERNAL RAM 0x0000 0x0b14 2837

ROM/EPROM/FLASH 0x0000 0xbsad 47182 65536
rm obj_cc253edk/example-broadcast.app.rel example-broadcast.ihx
nt@wnt:~/contiki/examples/rimes

K 21.2 4wk ibe
(5) #gwiFLF ¥ example-broadcast.hex SCf#% DL %] Windows S1fl b, 41 21.3 iz,

K21.3  #5D1.hex 30
(6) iEH: CC Debugger k%, B FaEiZkA USB A A% B A2k 455 CC Debugger i
A, Wk 21. 4 Pox;

K 21.4 % CC Debugger it 2%
(7) %$% CC Debugger A 78 G K T 84k — i 4232 CC2530 7 s, Wik 21.5 fr
7N, # USB a4z 4 PC [ USB [ i F Mini USB £ki%E+: CC2530 711 55/ Mini USB [
L5 PC ) USB [, #% T CC Debugger ] reset §#, ont] Nk th, E8:5¢ a5 WKl 21.6 Fis;
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. o

K215 THZS CC2530 11 miEH:

(7) 9TJF SmartRF Flash Programmer, &3 fFid k4% example-broadcast.hex, i

Platform actions, FF4fX} CC2530 75 i pesARHY, L4 H 0 1> CC2530 i 38 be ik AR,
ik 21.7 Fizs

&p Texas Instruments SmartRF? FISSH Prog| - — — - || —)
” What do you want to program?
|N5TI5.)ICF$}ENT‘5 [Fragram CCswe Sol or MSPA30 =1

System-on-Chip | MsP430 |

EB |0 [ Chip type [EE type EB fiimware (D | EB fimware rev
o D5CC D044

-

Rlele kel
H
o
g
g
;
§
g
3

K 21.7  JFUE%E CC2530 47 gk
(8) fHH Mini USB £k CC2530 7 &5 PC, i/~ CC2530 47 fidyfx B an& 21.8 fion

Tk | "W'i
K 21.8 CC2530 ¥ &5 PC %%
(9) #TJF SSCOM & LAREL T, & IEMm IS, WEMFFF N 115200, FHFTIFE I,
FTIF 2 /> CC2530 i S HYETFC, FHERZI, BdESms DA M E R, wE 21.9 A
TNo
BEI A~ CC2530 15 A B RS 3B, HHHIE 3 )a, i #Ba, BUR A
s, AR SRR EE R
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= n =
B0 SBORE Br A% 88 /I8 88 =ueIPCBITH B0 S|08E Br A2 S3E8 T8 #5 ZveIPCBITE
Contiki-2, 6-2450-g2aa8760 ~ [MMCont iki—2. 6-2450-geaaBT0 -
TI SnartRFO5 EB TI SmartRFO5 BB
cc2530-F256, ORKB SRAN cc2530-F256, OSKB SRAN
broadcast message Teceived from 88, 244: "Hello' broadcast message sent
broadcast nessaze sent broadcast message received from 92.241: *Hello
broadcast message Teceived from 88, 244: “Hello' broadcast message sent
broadcast message sent broadcast message rTeceived from 92.241: 'Hello'
broadeast message sent = Wl -roadcast nessage received from 92.241: *Hello' =
broadcast message Teceived from 88, 244: “Hello' " Moroadcast nessage sent T
broadcast nessaze sent broadcast message received from 92.241: *Hello
broadcast message Teceived from 88, 244: “Hello' broadcast message sent
broadcast message sent broadcast message rTeceived from 92.241: ‘Hello'
Mbroadeast message received from 88.24¢: 'Hello' broadcast message sent
broadcast nessage sent broadcast message Teceived from 92.241: *Hello’
broadcast message Teceived from 88.244: 'Hello’ broadcast nessage sent
broadcast message Teceived from 88, 244: "Hello' broadcast message sent
broadcast message sent broadcast message rTeceived from 92.241: ‘Hello'
broadcast message received from 88.24¢: "Hello ~ Wllitroadcast nessage sent

wpED | s EEXH| @ A& | T #5 ik | Bk
sOS[conzr UsE Serial Pore | [T mexBF (rrzig | Sesiso| Il ssoslconzs UsE serial Fort vl [ mEXEE (R [T EUUREIIH |
@ xhsn|¢  EZEORE| T AR agT, P mell @ 2men|e  =seces|r mtEmesass, [0 ms o
v FTs v OTR BEem v ¥ ATs @ DTR MR sn -]

71T B A ESscoN i - T B AT A B sacoNEh f .
ié,@‘}iﬁﬂ%i@%%)%g ié@iiméi@%%)%g
[FHRFIHiRaASscoNs. 13. 1, AIBEX] Ex 8IPCBITH#-anTli et it — el (7 R3I5RRFsecons. 13. 1, TEE X i GIPCBITR- sl B -t & ali— A ol
www.daxia.com |S:0 R:681 COM27 B4I3F 115200bps,8,1,Ne [www.daxia.com [S:0 Ri656 COM25 B#TFF 115200bps,8,1,Nc

K219 HOBFERibe ] BAKNE
5 SEIG¥ RAMOHT

ARSI AR AY ibe HEAT AT LA R OGN AT EAT HAR R I, Nt AL T
fh(abc). BLAL, BEH WA RTF B RAELE, FREAT T

6 LERTHTFITIE

ASLIAAET Contiki RGN, BEAL, FIA ibe BEATHHE#E, IFAEBIRME S OB)
FEEHIE.

7 GFEEI

SEEG ) = H R AP U 4T contiki RGN, R K28 Linux (3 AH:1E,
T B E A — € Linux Al

TESLIRIS AR, TR WIFFRESEAK N EFT, SNEERwE; WmiEemE, ol
W25 B hex SCPEFE DLAE Windows 2 4+ 5 B smartRF 3E{T583% . 7E CC2530 715 s ARAS (1))
SISRET, PERECEAE A, reset HEZIZILT, AP AR S H LA R
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L=+ CoAP HHY{FEZH

1 SREEXRSHD
ol NN FE R,
o Hfi# COAP P11 A Ji BELAN S HR
oF|H Cooja 1/j H.#5 7 Ht CoAP B

2 ZRER5RIE

A de
21 SLGE=

WER IR ) LY N 2 B ISR 7 R 87 FH 1 (Constrained Application Protocol, CoAP), 3
T[] 52 PR AT s R D REA 5 2 AR IR R 2 Web &1, RARIARF I AR ) HTTP.
HARDUREE, ESHHME 9 =,

Cooja 7& Contiki J2LH1i V&, B Contiki 45208, T Java 1B 5T &, FRARAL
12171 Contiki #:1E RS LML, Cooja HAEIALIM, REMET SR, M EAEE
) ROEEFEET e . Cooja M L1 A SE B AR TG A8 A 3T AR LI A i, AR AR AT A
FEBLSAE VS P SR BRIs AR . (T B Java B ST, (BAEEERTT SEARIT MR C
EEHS. Cooja [f— A EEFE sl R BB RN A AN FER: WMEE. H#/ERGER
ML Gbis4e 22

Cooja 1 EL sy St & 22.1 iz, A4 5 #7r. Hr, Network 7 1132 8 8 7R M 4
MPIERAT R, TARYE B BRI A, MR R HEAIE . ST IMANRZ T AR, Cooja
PRAL T 2t R Uy AR RS, WLk tE. B BENLAG K% Simulation Control % I $2 {1t il
PiEET, JFas. 2%, BERRASE, Wardsh 0 s, %8 Step WS &2 p
AT, JTEMEL . WATTE Speed Limit S8 N IR A F HIEE FIR, W1 1%. 10%. 100%
%; Mote Output & 12 BRI A 1 sl L HAMIZITE R, BRI AER IR
"printf"diy 4. AL TIRES Filter X3, P IEA TR ER SEE, w07 R WS Mote2 7
RO B AT AR X g N “ID: 27, 8445 B 2 R A Mote2 A OGS B s Timeline
& AR oR BN R 0T AT T R A A, o g . LED B IE LSS Notes & H
F R RIENC 0 B AR R L, T B AT

@ 0 My simulation - Cooja: The Contiki Network Simulator
Elle Simulation Motes Teols Settings Help

(=] Network [S[EEIIES]
Zoom Fur

—, , TimanmE o= [&@  Nates [S[=T<]
K] 22.1 Cooja 1/j E.#8 AL 1H
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2.2 SCIG[RIE

A SEEG R Contiki R4 Cooja 1 Ea%. GIE T 14> CoAP JR45#1 difl—ANd A %
FH T s, R tunslip6 345810 A8 A A =L, {3 EHLAE VT ) CoAP IR 55 8545 o e
I ENL BB KIS CoAP RSS2 KLU IRiE K o A< SEE6 v i1 L% o 1) T RE 2 6 FH
RPL [ 2% FHMH N 25 2 [R]85, B CoAP JiRkgs 2 19 s FH AR Hb 4L

Contiki H* tunslip6 ()3 2 Higk 2 ik 7 g s T M2 5, BIFl+ ) aaaa::1/64, &
(1) J 3 <

(1) FEEHLLEA tun BIANRECE M2 SE GEILIN % %07 T /devinet/tun , FT LB
TS ZNE, tun BV EHAREEZ, LS AR IP Bt |

(2) L5t th# (border-router) 5 EMLIELEGFEA slip ¥, slip /& — A O 1P $h%

(3) tunslip6 F& /57 HFAELF L CRARAD, RN TTS 2] tun i’xl%J:

(4) tunslip6 #2748 5 32 tun ARES, AT LK tun SR AN N 25T slip B3 E 5310,

3 LWIME5EIE
(1) MBI
PC —%& . wnt-contiki 1/ ELIFES .
(2) MU
o A Sy 3 T B4 B SEI6F 4 T ) Contiki #R1E RS, 26— b R ML T S2i T A
7, IR C5E SR — th wnt-contiki £ BB ROHS EE, ASSZIG T BEEAT

4 KWPREMEER

S ) B AR IR R

(1) FTH% 3, %\ “cd contiki/tools/cooja™fir 4>, Bt Cooja fi E 4% H k. %iA“ant run”
4, 1817 Cooja i B4k, WKl 22.2 Fiy;

(2) i File 4%%, %&4% Open simulation H1#) Browse 1 \ Open 5[, 7 home 4%,
# H 5% 2 /home/wnt-contiki/WNT Lab/experiments/exp22/WNTExamples, £+ sky-coap.csc
riihy open ¥4, WiE 22.3 k.

% - 0 wnt@wnt: ~fcontiki/toolsfcooja

Welcome to use Contiki and NS2 for WNTLab!
If you have any questions, please contact wireless_net AT 163.com

wnt@wnt:~$ cd contiki/tools/cooja/
wnt@wnt:~/contiki/tools/cooja$ ant run

i 22.2 iz4T Cooja 1/j H 4%

® 0 Open

Loak In: |[ﬁWNTExamples ﬂ ﬁ e & 'E' =1

[ﬁ wnt

(B wnTLab

ﬁ experiments
& op22 .c5¢.gz) q
= WNTExamples

File Name|

Files of T

( Open Cancel

Kl 22.3 RS
(3) SEEG RSB I 4 NE T, 4552 Simulation control 2 #1477 BT 4f452 11 5 &
FOMESES s Network s P25 SR EEAT )5 ;s Mote output &7~ 19 s HIE S Radio

170 I http://www.thinkmesh.net/wireless/



Jin & Jiang, (LM ERZARE: JHHEL. NS5 (GF 3 R)STFM, ERRKFEHRM, 2018

messages /i FEE i E CBRIAE I T %5 D /ML ZE Cooja FLHIIZE M)

(4) &l 22.4 fiR, 155 Radio messages 1 i) Analyzer S HA= H11¥] 6LOWPAN Analyer
with PCAP JEIR, ZINEER SR B UL PCAP SUHHRAE, R80T K {# A Wireshark
BATAT e S 147 H50 88 3 A
] Radio messages: showing 0/0 packets B[E[X]

File Edit |,

View

No. No Analyzer |
SLoOWPAN Analyzer -

K 22.4 Radio messages #1F
(5) 7t Network FHii AR BB s, HAHT S L AL A H, 5740 2 2 CoAP %
AT 22.5 B, A AL, 348 Mote tools for Skyd i% 5 H ) Serial Socket(SERVER)
0. i Serial Socket(SERVER)MIHR 1) Start #%4H, LA A& B F 7 IR i 5 “Listening
on port 60017, 1ZIEEH T84 —Mi&EH: Cooja 1 ELIAEE T RPL WX 28 FIA L EHL
(=] Network 2:=:a8

View Zoom

Mote Information...
Mote Interface Viewer...

Mote tools for Sky 1
K DU O O K

\ariable Watcher... Show LEDs on Sky 1
Msp CLL... Show serial port on Sky 1
Msp Code Watcher... Move Sky 1
Msp Stack Watcher... Delete Sky 1
Msp Cycle Watcher... Delete all motes of type: Sky RPL Root
Serial Socket (CLIENT)... Copy address to clipboard: "
Serial Socket (SERVER)... Reset viewport
ONECL VICW. . Hide window decorations

j Change transmission ranges
| Change TX/RX success ratio

/1225 FTHF Serial Socket (SERVER) Ijjfig
(6) M 22.6 o, FTIFHIAIL SR, $i\“cd contiki/tools™ ¥ H VI # % contiki/tools T,
155 FH make tunslip6 722w tunslip6.c X5, {4 sudo ./tunslip6 —a 127.0.0.1 aaaa::1/64 #ig 2>
TEHZ RPL W28 A4 4%, BIS A 2 A 4L IO R 28 m i N 250, 5041234567,
i 2 AT 56 B J5 Serial Socket(SERVER) [l i H IR 25 £ &2 7R 24 “Client /127.0.0.1:xxxx
connected”, WK 22.7 Fiir.

® - O wnt@wnt: ~fcontiki/tools

[f you have any questions, please contact wireless_net AT 163.com
nt@wnt:~$ cd contiki/tools/
nt@wnt:~/contiki/tools$ make tunslipé

ake: “tunslip6' is up to date.
nt@wnt:~/contiki/tools$ sudo ./tunslip6 -a 127.0.0.1 aaaa::1/64
[sudo] password for wnt:

K] 22.6 21T tunslip6

Serial Socket {SERVER} {Sky 1} [Ll(=]E3
Listen port: 50001 Sfop |

socket -= mote: 0 bytes
mote -= socket: 0 bytes

tatus: Client /127.0.0.1:34503 connected.

K] 22.7 Serial Socket /1)

(7) A7 Simulation control AR I ) Strat 40P 4A 17 E . RS 7] A Meto Output S &
BT LRI A2 20 B4R IPv6 Hihik Ay e80::212:7401:1:101 F1 fe80::212:7402:2:202.
HT fe80::/10 A HhEERK s thhl, bl N 7R SRR RS b, 2K iR N AR A B R A
JriH bk 5% H bRk AT (T 5 R B A B % 2% . Ik, 1847 tunslipé B, %5 RPL M5
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fic 7 — aaaa::/64 (ML, B 25 1 F15 4 2 64N 1Pv6 ik 43 514 aaaa::212:7401:1:101
F aaaa::212:7402:2:202.

(8) FTHFAINM 8%, %y ANHudik“coap://[aaaa::212:7402:2:202] BN A #E N CoAP it %,
X2 D&t (1) Copper #fifh. Wikl 22.8 iz, HOXERZERT R @XEERIER
] URL; GXIJEIE RN FIERFEE; OXEE/R CoAP LI EE; OXBIRRISTH
7 ©OXI R CoAP MR HE . (FHEER, WREKXHHAWEDE, 15 EEH O

“Discover” #FHRIal H1H.)

= [2202::212:7402:2:202):5683 - Mozilla Firefo;

PosT EdPut B3 DELETE <])p()h“~rvr Payload v Behavior ~ |
p— | Deb Control Reset |
Opened coap://[aaaa:212:7402:2:202])/ @ | it T:kon aze
v [aaaa:212:7402:2:202):5683 I [ reader | value option value Info
Type
TR % RegeaE o
MID | Accep
Token
= |1l e
®ue D & Incoming | €3 Rendered | | &) Outgoing |
v@ test ® Block1 (Req.) Block2 (Res.) A
5
® hello s " x k x| |
CoAP Message Log
Time COAP Message MID Token Options Payload |

K 22.8 COAP fiftT 5 o I
(9) STE@F XK test N hello, BET7E@X 3k vl F R ELE K 1) URL Jy“coap:
//[aaaa::212:7402:2:202]:5683/test/hello” s FF sl IXHH1 ] GET #%4H Kikif=k, RILL get J7
AE R REEERITT A 2 B RO SE, @IX IR~ CoAP LI E B, G XIRE RS
M RAE B . W& 22.9 FivR .

ONSTIET02 207} 5082 - e ireton

&
B
a
L]
nom

s @oumene Sovosd + B

vl ---. m K M2 O
et azown

22,9 CoAP iR 5[y
(10) sid7 Simulation control TfIR ) Pause 4%%H 15 1E 54 .
(11) FTIF S Wireshark %4 (3569 123456). i%EF% File SZHAA ) Open 14, 77
home/wnt/contiki/tools/cooja/build 242 T f#i*radiolog-xxxx.pcap” 3+, 41 22.10 FiR.

@ o0 wWireshark: Open Capture File

¥ ;lhome wnt | contiki || tools cooja‘hulldll

Places Name - Size Modified
Q search L] qmckhelp txk 469 bytes Yesterday ak 12:55
D RecentlyUsed || e A L

test_template.c 3.4kB  Yesterdayat12:55

Fllter: Filename: radiolog-1489373449142.pcap
TLEr Formakt: Wireshark/tcpdump/... - libpcap
& Enable MAC name resolution Size: 2366 bytes
Packets: 22

["] Enable network name resolution
First Packet: 2017-03-13 03:50:49

E? i .
Enable transport name resolution Elapsed time: 00:00:22

Cancel Open
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22.10 %% Radio messages . EL4mi 3k i B 1
(12) B 2211 Rseserb R EERa, EEeE BT T IR A A A .

® - o radiolog-1475051450136.pcap [Wireshark 1.7.2 (SVN Rev 42506 from /trunk)]
File Edit View Go Capture Analyze Statistics Telephony Tools Internals Help

| & aZxce Q ITL4BE e EEEX @ I
| Filter: |coap. : | Expression... Clear Save
| No. Time Source Destination Protocol Length Info {
218 867.454000 2002:b8: :1 2002:db8: :212:7402:2:COAP 59 Confirmable, GET (text/plain) |
219 867.459600 anaa;:212:7402:2:202 202211 coap 84 Acknowledgenent, 4.84 Not Found |
68 . GET
2062:db8: :1 ‘coap 81 2.05 Content
| %8 , GET
asaa::1 COAP. 84 Acknowledgenent, 4.84 Not Found
69 GET
. 3 5 2002:db8::1 COAP. 2.85 Content (
1174 3411,979000 2002:db8::1 69 GET
| 1175 3411.987600 2062:db8: COAP 2.65 Content.
1237 3585.331000 2002:db8: :1 69 GET
(COAP 3 2.85 Content

|
| 1238 3585.336000
!

|
| Frame 218: 59 bytes on wire (472 bits), 59 bytes captured (472 bits)

| 1E€E 802.15.4 Data, Dst: WitLab 62:00:92:02:62, Src: NitLab 91:00:81:61:61

> bLowean

|> Internet Protacol Version 6, Src: 2002:db8::1 (2002:0b8::1), Dst: 2002:db8::212:7402:2:202 (2002:db8::212:7402:2:262)
|» iser Dataaram Protacol . Src Port: S6A18 (S6818). Dst Part: coan (56831

(LMY dc 9a cd ab 62 62 02 00 B2 74 12 88 61 61 6

[CICHNe o1 74 12 96 78 47 68 09 3f 86 86 00 06 00

Frame (59 bytes) | GLOWPAN (63 bytes)

© ' IEEE 802.15.4 Low-Rate Wireless P... Packets: 1520 Displayed: 12 Marked: 0 Load time: 0:00.044 Profile: Default

K 2211 HHESER

5 XBTRSHHh
TEARSZEG R b, 323 0] LAAr M AR AR SEBG AR S AR 7 ARRS, SR T /% CoAP Hh1%.

6 HRPS5ITIL
SH Y 9 A K CoAP WA HTR T, K T i CoAP ZZ Hid#E.

7 AEEIN
EEEWLBIMMHESRIBLEFE SN, BARES WALKRHE FHRBEHXTH

border-router.c 1 example-server.c 3 ff.
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SLIE —+= RPL WMU{FESLIE

1 SREEXRSHD
o1 NJHST 52,
o iR RPL Pl TAEiLFE
oF|H Cooja 1/j .43 #T RPL X

2 ZRER5RIE

A de
21 SLGE=

RPL T IR, 2 N RDIREAT 1R 48 et (K24 IPV6 IR B K it s, AR
FbreR 2, A i b LR AN 206 AF 5 iR LBt A, RS i 1] H AR 17 B34 (DODAG) -
RPL Wl H A SEHLS R B, 1S H 5 9 &

2.2 SCIG[RIE

ASER 73 MR FH Cooja fli Has, BARMEA sky #1955, 3£ 30 4, 70Jl0& 15 £ 1-30. e
555 1 4 DODAG R /i, HRW A m &

3 SLWMMESHEIR

(1) AT

PC —%& . wnt-contiki 1j ELIF 55,
(2) AU

o R SIS F B ESEI S ) Contiki #A1E RS, SLih—rp O M T2 T 58
v, R O e wnt-contiki 17 ELIAEE HFE AN A HREEAT

S s o —
4 SCUY ﬂiﬁ%'—?/ﬁim

BAARPBRIT -

(1) FTHF%um, %\ “cd contiki/tools/cooja”fin 4%, Bt Cooja f/j E#% H % . % A\ “ant run”
4, 1817 Cooja fli H 4%, WK 23.1 Fir;

% - 0 wnt@wnt: ~fcontiki/toolsfcooja

Welcome to use Contiki and NS2 for WNTLab!
If you have any questions, please contact wireless_net AT 163.com

wnt@wnt:~$ cd contiki/tools/cooja/
wnt@wnt:~/contiki/tools/cooja$ ant run

K 23.1 1217 Cooja f/j A 2%
(2) it Cooja Fiifith File #41l, #E$ Open simulation ) Browse #£ A\ Open 7L,
A home #4106 H %1% %5 /home/wnt-contiki/WNT Lab/experiments/exp23/WNTExamples/
rpl-udp, %% rpl-udp.csc i open $Z AT I . a0l 23.2 fiR;
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@ O Open

Look In: | [E5 rpl-udp a [[ﬁj[@“fﬁj@”l@lj
&
[ﬁ home
[ﬁwnt
(& wnTLab
ﬁ[ﬁexperiments
ile Mame| enp23
File i (&5 WNTExamples

Cancel

K232 bR

(3) SIS e A BB AN E H, 4352 Simulation control -T2 il 4 BT IR E 1L 8%
FHTINER LG Network o481 s A J5; Mote output AT n-17 dfin (5 5 s
Simulation script editor 177 3 2% I A g 5 25 ;

(4) £ Network & HH72)ik View 3542 1) Mote IDs. Addresses: 1P or Rime. Radio
traffic. Mote Type. Radio environment (UDGM) &5, 411 23.3 flizr. BLi i) 7 2R 5 55
1SRRG, HAT A A,

2 Netwark (==T>)
MZOOm

Mote relations @
~ Mote IDs

Log output: printf()'s @ @

LEDs
+ Radio traffic ®

Paositions @

10m background grid
~ Mote type

Mote attributes G0 @

Code
~ Radio environment (LUDGM) @

] 23.3 iE$F Network FH1H &7
(5) tnE 23.4 s, ¥ Cooja FLTH Y Tools S 4% 1) Radio messages L. B4 $1 4icdf
£, 4% Radio messages 1 ) Analyzer 3¢ HiA= H1¥] 6LOWPAN Analyer with PCAP i1,
W REAR L PCAP SUIHRAE,  JE2E T8 F Wireshark B 44xf FLadk A7 4 73 47 5

& - = Data collection network using IPv6 and RPL - Cooja: The Contiki Network Simulator

Eile Simulation Motes|
62)

View Zoom

Network... [#] Radio messages: showing 0/0 packets [=[5]%]

Mote output...
\L No Analyzer [ft=
S

IO B6LOWPAN Analyzer with PCAP I

Base RSSI...

© Mote radio duty cycle...
Mote Information
(€] Mote Interface Viewer
Variable Watcher
a Msp CLI

Msp Code Watcher
=y Man Gtack Watchar

K] 23.4 77T Radio messages T F.
(6) il Simulation control FLTH ) Start #2240 746 S2E6 45 B, U Network FTi A ) 45
BT BT 1 H CRPIRA . 76 Network Al Mote output AT el LLE HY, 35 SR ShIN &

vvyvvyvy
)
a
N
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HIRTS—A IPve Hlit. £ 4 1 B sh)a iRl DODAG, Bl RPL %%, il 23.5 Fix,
7F 00:0.404 75 & 1 FFUG AN, IR, T54 1 53] IPv6e E4aHdl: aaaa::ff:fe00:1, AR5

B 1 IR S s bk iz ik, fF 00:01.439 I A 1 6% T —4NH71 DODAG;
2

Mote output =[] ]
File Edit View
Time |Mote | Message |
00:01,404 ID:1 Rime started with address 0,18,116,1.0.1.1,1 [a
00:01,405 1D:18 MAC 00:12:74:12:00:12:12:12 Contiki 3.0 started, Node id is set to 18,
00:01.413 10:18 nullsec CSMA ContikiMAC, channel check rate 8 Hz, radio channel 26, CCA threshold -45
00:01.413 ID:1  MAC 00:12:74:01:60:01:0L:01 Contiki 3.0 started. Node id is set to 1
0001420 ID:l  nullsec CSMA ContikiMAC, channel check rate 8 Hz, radie channel 26, CCA threshold -45
00:01,424 1D:18 Tentative link-local IPV6 address fe80:0000:@000;0000;0212:7412;0012:1212
00:01,426 1D:18 Starting 'UDP client process’
00:01.428 1D:18 UDP client process started
00:01.431 ID:1  Tentative link-local IPV6 address feso:0000:E000:0000;0212: 7401 ;00616101
0001433 ID:18 Client IPv6 addresses: aaaa::2l2:7412i12:1212
00:01,433 ID:1  Starting 'UDP server process’
00:01,435 1D:1  UDP server started
00:01.436 10:18 fese::212:7412:12:1212
00:01.439 ID:1  created a new RPL dag
00:01.442 1D:18 Created a connection with the server :: local/remote port 8765/5678
00:01,443 ID:1  Server IPv6 addresses: aaaa::212;7401:1:101
00:01,446 1D:1  aaaa::ff:feon:l
00:01.448 ID:1  fese::212:7481:1:161 4
Fiters |

Kl 235 if 15803702 DODAG

(7) 1545 1 f)E DODAG J& i sz in\ DODAG, 4l 23.6 fiizw, 1 s 14 II AN 4%

i BB HH A £e80::212:7401:1:101 BIHT A3 1, AT 23.7 W& HI 15 A0 14 A0 F-75 5 1 Bt il

Mote output =5[]
File Edit View
Time: |Mote | Message |
00:05.270 ID:21 Created a connection with the server :: local/remote port 8765/5678 ‘A
00:05.319 ID:14 uip_ds6 defrt_add
00:05.325 ID:14 uip_ds6 defrt_add: adding default route to feg0::212:7481:1:101
00:05.325 ID:i14 el 11 r
Fiter: |

K 23.6 ¥4 14 I\ DAG

(8) Fr AT AASMN DODAG J&, 1A sl B SC“Hello 17, #4ERE UDP #i 3¢

B, il ka2 B A A R, Wil 23.7 R,
JEAE ET R 1OV BoRiE 4

TR 1L R R AR

T A0 PR AR T A 29, 104 30, 14
XH KM T Addresses: IP or Rime &EoR3)E). K 23.8 JE/R

Network

R —

View Zoom
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=] Mote output =l <]
File Edit “wiew

Time | Mote | Message |
Ul2Z, 132 1030 Ulp-dsG- route: Found route: aaaa::2L2:/Aaucicicdc v. .. |4
01:24.178 ID:11 DATA send to 1 'Hello 1° -
0l:24.184 ID:11 uip-dsG-route: Looking up route for aaaa::ff:fego:l
0l:24.186 ID:11 uip-ds&-route: Mo route found

O1l:24.190 ID:11 Defrt. IP address feS0::212:741d:1d:1d1ld

01:24.195 ID:11 Defrt found. IP address fes80::212:741d:1d:1ldld

01:24, 2329 ID: 29 uip-ds&-route: Looking up route for azaa::ff:fedo:1

01: 24,241 ID: 29 uip-ds&-route: Mo route found

01: 24,246 ID: 29 uip-ds&-route: Looking up route for aaaa::ff:fedo:1
o01:24. 248 ID: 29 uip-ds&-route: Mo route found

01l:24.252 ID:29 Defrt. IP address fe80::212:740a:a:a0a

01:24. 257 ID:29 Defrt found., IP address feB80::212:740a:a:ada

01:24.380 ID:10 uip-dsS-route: Looking up route for aaaa::ff:fedd:l
01:24. 382 ID:10 uip-ds&-route: Mo route found

01:24.387 ID:10 uip-ds6-route: Looking up route for aaaa::ff:fe@o:l
01:24.389 ID:10 uip-ds&-route: Mo route found

01:24.393 ID: 10 Defrt, IP address fe80::212:74le:le:lele

01:24.398 ID: 10 Defrt found, IP address fe80::212:74le:le:lele
O1:24,497 ID: 20 uip-ds&-route: Looking up route for aaaa::ff:feco:1

01: 24,500 ID: 20 uip-ds&-route: Mo route found

01: 24,504 ID: 20 uip-ds&-route: Looking up route for aaaa::ff:feco:1

01: 24,507 ID: 30 uip-dsG-route: Mo route found

01:24.511 ID: 30 Defrt. IP address feB80::212:740e:e:e0e

©1:24.516 ID:30 Defrt found. IP address feS80::212:740e:e:e0e

01: 24,569 ID:14 uip-ds&-route: Looking up route for aaaa::ff:fedo:1
01:24.571 ID:14 uip-ds&-route: Mo route found

01: 24,576 ID:14 uip-ds&-route: Looking up route for azaa::ff:fedo:1
01:24.579 ID:14 uip-ds&-route: Mo route found

ol:24.583 ID:14 Defrt. IP address feS0::212:7401:1:101

ol:24.588 ID:14 Defrt found. IP address fe80::212:7401:1:101

01:24. 608 ID:1 DATA recw 'Helle 1 frem the client' from 11

Filter: |

K23.8 7Rl 11 mERE L RIS 2
(9) iy Simulation control THIAR ¥) Pause #4015 155256
(10) iz4T 51 A Wireshark #E (357 : 123456). 1%+ File S22 ) Open FLif, 17
F home/wnt-contiki/contiki/tools/cooja/build %1% T % #7 1 “radiolog-xxxx.pcap” 3, 41 23.9
FT7Rs

@ o0 wWireshark: Open Capture File

£

home || wnt || contiki | tools | cooja || build |

Places Name - Size Modified
Q search |1 quickhelp.txt 469 bytes Yesterday ak 12:55
(SLESIACTIMIEH B radiolog 1489373449142, 2.4kB  03:51

test_template.c 3.4kB  Yesterdayat12:55

Fllter: Filename: radiolog-1489373449142.pcap
TLEr Formakt: Wireshark/tcpdump/... - libpcap
& Enable MAC name resolution Size: 2366 bytes
Packets: 22

["] Enable network name resolution

First Packet: 2017-03-13 03:50:49

F.'-’, i .
Enable transport name resolution Elapsed time: 00:00:22

Cancel

Open

K 23.9 £+ Radio messages T H.4 3k i HdE 1
(11) B 23.10 Jysegs iR B s, 151 BAT o o

File Edit View Go Copture Analyze Statistics Telephony Tools Internals Help

B e el - = Q TT 4 EE O @EMEX @
Filter: Expression..
No.  Time Destination Protocol Length info

1 6.609a60 212:740d:d:dod ffaz::1a 1096 64 RPL Control (00DAG Information Salicitation)
2 8.800868 212:7484. ffez::1a TCHPYE 64 RPL Cantrol (DODAG Information Salicitation)
3 8.065000 212:7484: ff82::1a TCHPuE 64 RPL Control [DODAG Information Salicitation)
40066000 212:7404: 1102::1a ICHPYE 64 APL Contrel (DODAG Information Solicitation)
5 0866000 212:740d: #f02::1a 106 64 RPL Control (0DAG Information Salicitation)
6 8667000 212: 7484 ffe2::1a TCHPYG 64 RPL Control (DODAG Infarmation Salicitation)
7 6.063000 212:7480: f82::1a TCHPuE 64 RPL Control [DODAG Informatian Salicitation)
8 6068000 212:7400: 1102::1a b 64 APL Control (DODAG Information Solicitation)
9 0.668068 212:748d . ffez::1a TCMPYE 64 RPL Control (DODAG Information Selicitation)
18 6. 669868 212: 7484 ffe2::1a TCHPus 64 RPL Control [DODAG Infarmation Salicitation)
11 0969800 212:7484; ff02::1a TCHPYE 4 APL Control (DODAG Information Salicitation)
12 0.071000 212:740d:d: fe2::1a ICHPue 64 RPL Control l

(DODAG Information Salicitation] -

> Frame 1: 64 bytes on wire (512 bits), 64 bytes captured (512 bits)
> 1EEE 862.15.4 Data, Dst: Broadcast, Src: NitLab Bd:0:8d:8d:ed

» SLOWPAN

> Internet Protocol Version 6, Src: fedd::212:740d:d:d0d (fe80::212:740d:d:d0d), Dst:
» Interner Control Messane Protacol ve

4108 Be cd ab 11 7 8d 60 6d
50 60 BB 60 00 06 3a 40 fe 80
6212 74 0 00 0d 8d 0d Ff 62
0630 00 60 60 0 00 00 60 1a 9b 00 €3 7 00 69 29 ca

|@# File: home/userfcontiki-3.0ftool... Packets: 13047 Displayed: 13047 Marked: 0Load time: 0:00.265

/2310 HHEE TR

ffo2::1a (f162::1a)

d 74 12 88 41 A oA
00 60 88 0O e
8 00 00 DA 00 ..t

Profile: Default

6 Scli RS SR

FEARSLIG BEAL b, 30 T B Al PR RS T RS, g ikRe, 2T
TR A S8 AR SR R AR o
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HEs0ob R r

(1) 4% Cooja 1/j EL#% File 3 HA% ) New Simulation, 7£ Create new simulation %1
H S A B EE I 4 PR, 7E Radio medium 3% 75 Hi%#% UDGM: Distance Loss &1, 4T
BRABRIAT, i 23.11 FoR;

& - o Cooja: The Contiki Ne™
{Z[EMSimulation Motes Tools Setti

e

& Create new simulation

Simulation name My simulation| ]

Advanced settings

Radio medium LUnit Disk Graph Medium (UDGM): Distance Loss «v]
Mote startup delay (ms) 1,000

Random seed 123,456

New random seed on reload ]

Cancel

K 2311 HrEfhi A
(2) W 23.12 iR, EFFEQIET S, fEILIRATE Sky mote;

& - = My simulation - Cooja: The Contiki Network Simulator
Eile Simulatiol Motes ools Settings Help
S e e

Disturber mote...
Import Java mote...
Cooja mote...

—_—
Create new mote type >
O

MicaZ mote...
Eth1120...
Trxebl120...
Trxeb2520...
Exp2420 mote (MSP430F5438)...
Expl101 mote (MSP430F5438)...
Expl120 mote (MSP430F5438)...
CC430 mote...

EXP430F5438 mote...

Wismote mote...

B23.12  GEFEAT A
(3) fE Create Mote type Fi [ Fi% 04 15 fi Irig AT A6, FF S Create B . &
23.13 filzr, FeA BT IARAS 9 contiki-3.0/WNTExamples/rpl-udp #4% T ) udp-client.sky £/
upd-server.sky, F:H' upd-server.sky AR i AXAY, udp-client.sky i@ AT R
1 AT AR

x Create Mote Type: Compile Contiki for sky

Description: Sky Mote Type skyl

Contiki process / Firmware: NTExamples/rpl-udp/udp-client.sky Browse

Clean Compile I Create

¥ &8 Select Contiki process source
Look In: [ﬁ rpl-udp m . @ [ QT j [ fﬁij B ) l I@J’J

[EF obj_sky [ 7] makefile~ | | udp-client.c
9] contiki-sky.a ) rpl-udp-powertrace.csd
[ ] contiki-sky.map 5 rpl-udp.csc T udp-server.c

[ Makefile [7] symbols.c “| udp-server.c—

[ ) Makefile.target %) symbols.h | udp-server.sky
- >l

File Name: udp-client.sky

Files of Type: |All Files i)

Open [ Cancel |

Kl 23.13 AT A

5 RIS

SEIS BRI MRS HM 5 9 =, SEISI AR R Meto output T AT HH N A, 43
BT SN\ DODAG id#%.
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7 GFEEI

i EZW KBRS L F B, BRI S WAL B 55F B N
upd-client.cFludp-server.c3 4.
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LG 4P E-F Contiki 71 RPL H
T 2% 4% B PR 2H [ S

1 REEXRSHD
o1 NJhS75E Y,
o Ffi RPL Wp il 1 TAF L 7%
o LT CC2530 7 siSLHL RPL £

2 ERER5FIE

21 ZHE=

ARSI 5148 ) RPL WS (L Z0hE 45 O 25) 76 SeBREFHE 20 il . ELAcfidi ] CC2530
4, B RPL B ML A WSN. UK f 2M e F il 2 506+
2.2 SLIG[RIE

A X 255 8 8 P 1 P IR BB R T 3 19 5 DODAG HR T i ZH e 57 3d 1 R 47
TR M EALREAE SR, JFHEYE DODAG # KA MR EMIEEREEE R R
T 555 U FE R B ARV SR I LA % PC Ml MR WK 24.1 s, F54 %@T
MRPEIE DL EATIERE, JIeRAEMR I SE 508 R B AT

— A — SO — =0 _

ony/ *O

— -20m~30m O~ ‘s

O: Wit F 5 o~ jl RsS23
O O —x”

@: DODAGHH = SO — O — — O T

24.1 RPL MR RERE
SRS E R A UDP W CHEAT B 326, Pt BLGE ARG IR AR sl B A AR SO
“udp-server.hex”, i T fUH H K S0 Jy“udp-client.hex”s

3 ERME5FEIR

(1) PREETTYA:

PC —f. CC2530 f& /38T s B35 T S AR B (VR ILSE 36+ F156 3 ) IRVE ALK
BT Hth & 5V RURMHCA T BEXHREAEFRZE T, wnt-contiki 7 E¥R5%. SSCOM
FER D F 3 1F
(2) UL

oCC2530 1L/ T M BN H W11, He SR unE 24.2~24.4 fiR;

o /S T FH B B2 S 6 Contiki #E RGE. S2ih—r O ML TR E A8
ATV, W C5E SR — b wint-contiki 17 ELEREEHE G, ASSCES AT HBEEAT
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@ 242 /mlmf“ ﬁ;@%ﬁ [24.3 iR SV RUEHIS 244 ERERRER
4 EWPTRFETR

N T TR S8 AP IR

(1) FTHF&35, HiA<cd WNTLab/experiments/exp24/WNTExamples/rpl-udp/”#E N\ S5 H
KN, fEH make clean T iEkR CgmiRar IS, FHEH make fr &t T4, WA 245
B

0 wnt@wnt: ~/WNTLab/experimentsfexp24/WNTExamples/rpl-udp
Welcome to use Contiki and NS2 for WNTLab!
If you have any questions, please contact wireless_net AT 163.com
nt@wnt:~S cd WNTLab/experiments/exp24/WNTExamples/rpl-udp/
nt@wnt:~/WNTLab/experiments/exp24/WNTExamples/rpl-udpS make clean
using saved target 'cc2530dk’
rm -f *~ *core core *.srec \

*.1st *.map \
*.cprg *.bin *.data contiki*.a *.firmware core-labels.S *.ihex *.ini \
*.ce *,co *,cc2530dk *.1nk *.lk *.sym *.1ib *.ihx *.rel *.mem *.rst *.as
m *.hex *.omf *.cdb *.banks *.flags *.banked-hex symbols.c symbols.h
rm -rf obj_cc2538dk
nt@wnt:~/WNTLab/experiments/exp24/WNTExamples/rpl-udps make

K245 4l
@ % AN “nautilus> @ & O X H H O # O O&HF o, #H A
WNT Lab/experiments/exp24/WNTExamples/rpl-udp H 3¢ K. &7EB Q)P dmiFsh, W7E%
H % N2 H 8 “udp-server.hex” Fl“udp-clienthex” C £, W1 24.6 Fiis;

& - o0 rpl-udp

< | > + experiments exp24 WNTExamples rpl-udp Q| =
) Cenp_trormig.c Cerp_trara.in ugp-tUentL.odanks
Places
#inct 16266 18264
#incl 18406 18484
O Recent Fincl 10100 0160
ﬂ e #incl 8188 ;81604
= . udp-client.c udp-client.cc2530dk udp-client.hex
Desktop
MUY ASxxx Inter
[) Documents h Hexad -
< Downloads - . .
dIMusi udp-client.lk udp-client.map udp-client.mem
usic
E"\ 33 0204
[A Pictures * Re Bdod
E.ﬂ‘\(l *mo 18164
l:ﬂvideos HOME *ar 10164
= udp-server.banks udp-server.c udp-server.
L Trash ccz2530dk
DeVices 6204 - MW ASxoe
R 18484 -iud Hexad
fal Floppy Disk ] it
(@ computer udp-server.hex udp-server.lk udp-server.map
Bookmarks Inter
[ Documents St
[ Music udp-server.mem

Kl 24.6 BF A RO
(3) KA RIS hex U445 Ul 2 Windows P15 T 5
(4) ffi[] CC Debugger iﬂﬁ%’%i@% CC2530 ¥ 15 fll PC, #7 CC2530 5 s B IEIF R AT,
M 2SR AT Rt JRR AR RERT RUBIRTT ¢, Sl mas Z A8, # CC Debugger
7 FLAR IR BN 2 2 il ), )ﬂ”fﬁﬁ%&?ﬁﬂ?ﬂﬁi@: R IE R o FRABIEER 1T UM PC HLERE R
G, #77F SmartRF flash Programmer %1, W& 24.7 RFOX 2 B M MEE S,

181 I http://www.thinkmesh.net/wireless/



Jin&Jiang, (ELMZKHORHAE: R, MAHS5%E) (58 3 )R FM, HHERF ARG, 2018

PN BB SR PC HLIE R L)

&3 Texas Instruments SmartRF? Flash Programmer

| =<

System—on—Chip | EB application (USB) | EB application (serisl) | EB bootloader | 4| »

U
TEXAS — — —
| EB ID | Chip type | EB type EB firmware ID | EB firmware rev
INSTRUM ENTS | 8185 £C2530  CC Debuager 0SCC

Interfac
[Fast =] @

Flash |

=T

Location
Read IEEE|(::to 125] | & Primary O Secondary lEEE Ox

I Retain IEEE address when reprogramming

View Info Page

Flash lock (effective after
Write

I~ Block debug commands (incl. read access)
NE: Cannot “Append and wverify” when set!

Ferform actions

[E24f SmartRF flash Programmer F[ff
(5) fE Flash & Wi fiih 44 B 5 3% 8, 78 B 3¢k £ 6 LB A s o >k 1)
“udp-server.hex” 4, Actions 1 1% “Erase, program and verify”, fiil; Perform actions

1% ’fﬂlﬁﬁﬁﬁ%?ﬂi el 24.8 fioR
- e )

System—on—Chip |EB application (USE) | EB application (serial) | EB bootloader | <[>

Interface:

7
I!lssh [ \Weer s\LUDesktop\udp-server. hex = | "

Read IEEE|rite TEEY @& Primary " Secondaw IEEE 0x ||

T Retain IEEE addvess when reprogremming

View Info Page

Flash lock (effective after
Hrite

I~ Block debug commands (incl. read accass)
NB: Cannot “Append and verify” when set!

Parform actions

Kl 248 fRIgEEFR
(6) ez FE G o 24.9 Fiis.

* Texas Instruments SmartRF? Flash Programmer

=)

Systen—on~Chip |EB application (USB) | EB application (serial) | EB bootloader | <[]

EB ID | Chip type | EB type EB firmware ID_| EB firmware rev
8185 CC2530  CC Debugger 05CC 0044
Interface:
=
Flash |C:\Uzers\LU\Desktopiudp-server. hex ~]

[~Location
Read IEEE|irits IEE & Primary " Secondary IEEE Ox

I” Retain IEEE address when reprogramming

View Info Page

Actions Flash lock (effective after
¢ Erase and progra Write —
* Erase, pro

I~ Block debug commands (incl. read access)

NE: Cannot “Append and verify” when set!

C it e
€ Read flash into hex

Perform actions

CC2530 - ID5185: Erase, program and verify OK

K249 Begsek
(7) %MD IR(5) (6) R S Pt Hlbesk 4 T udp-client 7 5.
(8) 43 AR FH Mini USB £&75 AR 5 it Fl— N 3@ 1 s 4221 PC ML USB i [, $T7F
ORI . T RIS AT AN AR, SR TR X L
(9) @i 24.10 Fiow, 7E PC AL & A A1 A5 PC HLIEH: I 15 .
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(& wEne=

EF) BfEN) =BV FEIH)
| 2E -l &

& rENESEE

- ié LU-PC
s i ZmTIE

- @ Esitaes

R b EEEE

. m HEws o D amss

b 8 e b, RERTE

> <4} DVD/CD-ROM E188
bt IDE ATA/ATAPI =R

> @ =8 7 &0 (COM 31 LPT)
- REEES T3 Prolific USB-to-Serial Comm Port (COM3)
« SR YF* Prolific USB-to-Serial Comm Port (COMA4)
-

= mmeE
2, BEmaEEE I

> g ARSEEARE

b EE. PSRRI
> EAFIEEEHEE

b § BARGSEENE
]

b M EGrigE

bW ST

K 2410 B OEH

(10) R s LB A BB DB IR () A A S,
FEHEH N R, W 24.11 Fror.

i SSCOM V!

Eifiwl]l BM9E BT A% £¥0s IR #E) SEU6IPCRITH

PR E N 115200,

ERED | TR

st | B | AerE]

YRS |COM1G Prelific USB-te—3Sex | [~ HEXET (RizgiiE | BEERIZCH HEXE%J'
FsanipE| [ wn EROSERT, 20 E0  ms B[

vRTs v DR 1% v

i

0 7 EF iR R ssconEit
ErEHECAFEREN

£ ¥

LA R 203MMEAsscons. 13. 1, ATEE X F57 RIPCEIT #-snTlb - L s il — e 2 Bl STl R TF)

www.daxia.com [$:0

[R:0 /COM16 B4TFF 115200bps,8,1,None,None

K 2411 HOERTAREE
(1) sk PR A TR BT R R DA, R .
(12) 43 FTFERRS e VR OR300 1 AR T 0%, SR T 7E J R A R B
FAHIAS B o BEA RPL 265 2H 8 56 Fil, 7381 s FF AR T AR 9 i A Ik B A s, Wl 24.12
F124.13 oo LR O T:xC, Hiy%”, Horp TARRIEE, x &R EE RS R
LRI IR A, CAUGREIRE, HARRIEBE, v HBEA RIS RERFNEEE.
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il BORE Tn &X FFRSR NI #BE SUAIPCBITE

Contiki 2.6 -
TI SmartRFOS EE

cc2530-F256, OSEE SRAM

UDF server started

created a new RPL dag

Server IPv6 addresses: aaaa::0212:4b00:0253:0ebb

aaaa::00£f:fe00:0001

£eB0::0212:4b00: 0253 : 0ebb

Created a_server connecticn with remecte address :: lecal/remote port SE78/8765

Ehewn | x| gt | Bk | SEEH
OIS [00MIE Prolific USE-to-Sei~| [~ mEx®T figaiiz |7 BBIERSH [ mxss
@ |[Em=n)| ¢ ELE0RE| [ EEENsaET, [0 wme g1 Fwz
¥ RTs @ DTR g5 |
Biiin aman % B
[H B3| ErRRAsscons. 13. 1, AEEX] F=az AlPCRITF-snTit B i —im 2 flsntlh f TF
www.daxia.com |S:0 R:397 COM16 BE3TJT 115200bps,8,1,None,None

K24.12 R REERZRRENER

BRR BRE Bx &2 F¥FR MI1E %8 =U6PCBITHE
Contiki 2.6 -
TI SmartRF0S EB

cc2530-F256, 03KE SRAN

Hello, world

UDF client process started

Client IPvE addresses: aaaa::0212:4b00:0278:5a07

:0212: 4b00 027 :

7
h the server :: local/remote port 8765/3672

aEhedO | T BEIH | BLL | EEE
WS [CON16 Prolific USB-—to-Sex v | [~ HEXET (R0 | BB | HEXEL
i

® xmmn|¢  EEEO0RE| [ MTEEOSEET, i E
I rrs v oTR B[ v

ﬁ?%??ﬂ&ﬁssoomw A
R
(ﬂf&ﬂyﬁﬁﬁmssmma 18.1, AIEEX B2 IFCEIT#- ST  —oas I A —fR s el sTls  TF
www.daxia.com |S:0 R:276 COM16 E#TFF 115200bps,8,1,None,None

IZEI 2413 —EI{Z /\\\’TE' u_n&ji% )Ilu_n

5 SKWirRSDHh

FRERISCIS R, Ay RSl RIS SoREE, B A BATININ AL Al . 1A
ARG AR IR S, LSS BRI 2 AR I R 5

6 ZERTHTSITE

SR AT A TR BRIV 5 TR R, MR EIs & MO P T L.
LT B T TR S 5 A — TP P, GBS T A R
7 Iu\gljﬁ

DI EFEW KBRS LR B, BRI S WAL 7 555 H X N
upd-client.cFludp-server.c 3 14
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SLI6 —-+F  IEEE 802.11p #1 VANET (A E

1 SREEXRSHD
o1 NJSr 58 i,
o I IEEE 802.11p PSRN TC 2R 4= 2 T AE AL
o | I NS2 17 L7341 |EEE 802.11p B AN TG £k 25 48 X 41 194

2 FWWBE=E5FEIE

A de
21 SLGE=

TR FF M4 VANET Al IEEE 802.11p M S AR N FIES WM 5 10 =, ALK
TN SIS T, IEEE 802.11p A1 VANET 5 B HE AL 4t 1 o

2.2 SCIG[RIE

IEEE 802.11p Phis i H LM /M T s aNIE L T, MAC 2K IEEE 802.11p 5
SRR AL S o, LI dRHh anE 25.1 B

VANET 1) BL52 56 E BT e AT CERRISY) . FisE Eiigsh, 552
S TERE . ASLIOH T AR ETIE, RN 9 AN S BB 5 5050, A 25.2
Fi7R e

K 25.1 IEEE 802.11p W4 B4R +H K 25.2 VANET /i EiH4h

3 LWESHER

(1) MEEH

WRIREM . wnt-ns2 15 BIFEE . SLI04RAS
(2) AU

oM AR EAF WL — 2 3.1 N4,

o AN SIS F B B H LIS & TP I NS2 B4k, B 77 NS2 Ak L% IEEE 802.11p
P LS VANET 5 B, Se00— i O it 1 SLie-F S I Ay, w5
FRSEIG—rf wnt-ns2 7 ISR, A SEIG ] EARIEAT

o A SLIG R B WARN, HmEFEIE ZRIT K, HLERZTEQ
WNTLab/experiments/exp25/,
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4 SLIGHBEIER

4.1 |EEE 802.11p (AE S #h

TR R IR STI PR, B WARE %D RIS AT R A T AR S
(1) HOTERLE—2 41795, & TF RIGA KA, H HDMI % VGA Z8F1 VGA £
PN RRIR S Wondy, FRISWRRIRER: IS S/ R9uUA 2, WKl 25.3 Bk,

(]

m

& . o
K 25.3  WREIRIESE F UGN s 2
(2) f£“home/wnt-ns2/WNTLab/experiments” H 5% T A& AF WA L5 A, 485k
B 053U “exp257
(3) #TJF Terminal(PREEBE“Crl+Al+T™), Hi A LR i & 2E NS AR B SCH 5
cd WNTLab/experiments/exp25/
FHIALL T 1T AL, Wk 25.4 For.
ns 802 11p.tcl
s wntns2@WNTLab: ~/WNTLab/experiments/exp25 .

File Edit View Search Terminal Help

1f you have any questions, please contact wireless_net@l63.com
wnt-ns2@WNTLab:~$ cd WNTLab/experiments/exp25/

wnt-ns2@WNTLab:~/WNTLab/experimentsfexp255 ns 802_11p.tcl
num_nodes is set 4

INITIALIZE THE LIST xListHead

channel.cc:sendUp - Calc highestAntennaZ_ and distCST_
highestAntennaz_ = 1.5, distCST_ = 532.2

SORTING LISTS ...DONE!

K 25.4 BT AL
(4) FIH NAM W ELseih 45 5, WK 255 fis. v EE, WE NAM shERN, 8475
KA N 2ms N H
| Bl vews anaiysis | W02_11pman ]

RIRICI
B

File | NAM - The Network Animator v1.15

Step: 2.0ms

MNAM - The Network Animator

Welcome to Ham 1.15

Developed by UCB and the VINT, SAMAN, and Conser projecis at

Mam contains source code with the following copyrights:

Copyright {c) 1991-1994 Regents of the University of California.
Copyright {c) 1997-1999 University of Southem California
Copyright (c) 2000-2002 USCfInformation Sciences Institute

LellC 55 4|
)

| Emﬁh\um\\|||\\un\|||u\m\\mum\hm\\m\um\u||\\un\|||n\m\\|||u||||u|||\\m\\||||\uu\\un\uu\\m\\|||hu||uu|u|mu||
K] 255 SEEGSE RN
BEEBITHE: EITIAN, FA 0. 1. 20 3JTUAREEN, #AE N 40 K/FP, [R5 0
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A1 23 B 55 05 2 A0 45 3 #257 UDP/CBR $di it vER, AEBIRAEHAT, T8 0 /s
&1 7518 RREQ/RREP 575 pi 2 FI7 1 3 7B . 5 ik 20s B, P 2% A% i [7] i 45
W, P ESRIR AR .

W EE A — P i B RIZIREE R, AT S TR B AT dfl 73 B4 KT trace SCAF
(NFEAT AT, FELH EIEXS .

BN TEGH IR S B0 R AT IS AT 0 LSRG AR AT I GE, 0 T SEER PR B (13, AR S
F W B SRR SR A 7 LR A

42 VANET AM{EE S

T HEARA SR P IR, B3 FRYE 122 BE AT M AR S
(1) 4T7F Terminal(PREEFE“Ctrl+Al+T”), HIA LU dir & BEAA SR JAIAS e fE ST 5
cd WNTLab/experiments/exp25/
A LUN iy 2Is T AL, Wik 25.6 B
ns VANET.tcl
¢  wnbkns2@WNTLab: ~/WNTLab/experiments/exp25

File Edit View Search Terminal Help

If you have any questions, please contac ireless_net@l63.com
wnt-ns2@WNTLab:~$ cd WNTLab/experiments/exp25/

wnt-ns2@WNTLab:~/WNTLab/experiments fexp25% ns VANET.tcl
num_nodes is set 9

INITIALIZE THE LIST xListHead

channel.cc:sendUp - Calc highestAntennaZ_ and distCST_
highestAntennaz_ = 1.5, distCST_ = 2090.1

SORTING LISTS ...DONE!

K256 &7 L5
(2) FIH NAM ZE W ELseih 45 581, W& 25.7 fis. v EE, WG NAM SHEN, E17
KRBy 2ms A E

‘ fle Views pnalysis | vehiclenam ‘ | Fle | MAM - The Network Animator v1.15
‘ “ 4 H > » ‘ 0.173000 | Step:20ms ‘
e q
== NAM - The Network Animator
X
£ . Welcome to Nam 1.15
&2 Developed by UCB and the VINT, SAMAN, and Conser projects at
ﬂ vihile 6 | Ham contains source code with the following copyrights:
g Copynight (c) 1991-1994 Regents of the Umiversity of California.
wehige s Copyright (c) 1997-1999 University of Southem California
ﬂ 6 Copyright {c) 2000-2002 USCfinformation Sciences Institute
5 g s e u@
= =
[ —————————————r
00000

Kl 25.7  SEERZE RN

BREEAT R 7 BTN, SRl P angobt v s a5 7 M Aa s, 28l %
AAHFE, BARESZIRARID . F565 04 3. 1. 6 A5 4 4. 8. 2. 7 &5/ UDP/CBR ##z it »
IHAE Os JE T UEERAL M. VER, F74 04 3. 1. 6 RIEHIEAT75#id RREQ/RREP 5715 4.
8. 2. 7M. (HEFA 100s i, 4 ZAERFIR 0, (iARKE 2 48,

W EE A — D i R RIRZIREE R, IS H R A AT 9 2 B4 %) trace SCAF
(NFEAT AT, IR EITEXS .

T TEGH [ SIS N AT LS IR A HEA T WEE, 0 T SR S 5, AR S
F W B SRR AR A T LR B
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5 LW RS9

BE4T IEEE 802.11p PN SEEGRT, 7555 e ML sya , 1EASLEG bk B N 250 K,
B AN E AR YE B R E R . b g Ash F AR MG R R E,
BT VANET M6, 43 #T ff 52 S5 AH 5 9 FE AR AL

6 GRHWSITIL

17 B3 BT IS AR TS 73 A LA PR 7] R

(1) IEEE 802.11p #pil 5 HAth MAC JZ P38 fof 22 1) 2

(2) IEEE 802.11p WX AFLEMFLEA L 2

D5 M R IR TRV E R IE R B MAC E RIS %, LU RZ% 2 B B
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SWT+HX RARERERSUES

1 SWEXSHM
ol NHLTE
o T R I A SR 2
o T AR LRI B 4 A D i
SR 25 R B 2B LR

2 EWER5SFIE

2.1 LIE=

TEL AR (WBAN)BORAESZ BIOCTE,  H ATV I B AEARIIFE. HERAENE. R
grikeh. Atk Wk Bl SoESEs T M I VE 2 PEE . WBAN FHR BRSO IR
WA WA 11 5.

2.2 SCIG[RIE

ARSI F I 26.1 Ao, AREER S AU, B HLE SR IR 1 R A i ik
Wi ' [\EEE802.15.6/802.15.4 ZE Wil AL s FHL APP, MIMIEATIEE, f&Eb%R .

AL \D)) IEEEmg(?Z—/15 6/ ((((?MAPP\

IEEE 802.15.4%%

K261 S50 K

3 LWRES5AERE

(1) M

Ardumo MEGA 2560 H1J7 LS He—AN  H il A S — AN SR K e R B A — &
IR vl —A 5 4.0 Bi—AN. it & 5V Ra ki —% . USB A 5% B Y4,
AKX IR T PC —& . Arduino IDE. (CZR IR EFET . T A il R 5 FHl
APP., ZEFHL— (FHE).
(2) M TERA:

o KM 26.2 2 26.9 TR

eArduino IDE #& Arduino 415 AL T &KL, FRERNRREME, M#EFREH 1.0x
YA, B W NEGEHRN https://www.arduino.cc/en/Main/OldSoftwareReleases#previous,
AR N7 R TE LSR5 B AL WNT Lab/experiments/exp26.-

o O F M W & AR RO, fhE ol E kIt K, TEISER R A
WNTLab/experiments/exp26;

o KT G I RS THL APP, ASIGHfit apk e 5 HY, i)
5 WP R, VE ISR PR WNTLab/experiments/exp26;
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POWER
GND
WALVE-
WALVE+
XD

RxD
SLEEP/WAKE
PUMP:

PUMP+

K126.6 2 4.0 B K267 AXTRIAEAL

.. L
(L .
1 \ N |

V ] LRAR Y

i 26.8 HEh K 5V FR R R K 26.9 USBA %li% B 4k

4 LI PHEER

ARSI A A ARG 26,1 IR ARG, MR EESE, SRR 1AM K.

(1) ARHE 3.1 TR L AT 0 SR TR U

(2) FEFHLH T EICLAARIR M I R G F-HL APP ()22 35 1 (AT3EL QQ M PC 1245 FHL),
A e A e e R, TR 26.10 A1 26.11 Fin. (BER. 1% APP ZR FHIHIZ 5
Android 5.0 X ALl LHkA )
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(iR} 15:40

i & 48Tl GO 1540

P o

T RGNR S
WS 00

FEAERUIR S
s

© mzeEEeew.

RIEEE L
EIR (7)
EEBIE R
EEIER SD FRINE
FE WLAN ’#r
EBEBIE SD FPUAE FEET R
EE 00 TS
MEEHIT TR (RIS LRI -
B £ E-3 15

EE R B
K 26.10 JFinaesk Kl 26.11 2358
(3) f# ] USB A l#E B #£ki%E 2 Arduino MEGA 2560 #iF HLEEH 5 PC, £ PC i JF
oML B AR S (code-exp26.ino) ;
(4) 1E3EHA2IEFE“Tools-Board-Arduino Mega 2560 or Mega ADK”, -7 “Serial Port”
AR S, W] 26.12 PR, s “Upload ™ #44H J5 S5 s il

code-exp26 | Arduine 1.0.6 o X code-exp26 | Arduino 1.0.6 - a x
File Edit Sketch Tools Help

File Edit Sketch Tools Help

Auto Format Crl+T

etch

Auto Format Cirl+T

code-exp26
Fi & Reload .
#inelude QNT: - 19 % feloa ' Ite: Archive Sketch
Serial Monitor Ctrl+shift+m CDCIEVEX;JZE
imt i . 5 Ar Fix Encoding & Reload
fihar vaeliol; Boar An ove w/ ATmega3: $include dIsTi . ) . 7
String 1= Serial Port N Ar or Duemilanave v ‘"‘G‘“ e Sistime Serial Manitor Ctrl+ Shift+M
Ar ATr 328 int i0;
Programmer > i mega:
. Arduino Nano w/ ATmega168 Ffohar velt[10]; Board s
« daveom 0555, 5 Gt 06,500 vefel: |18 Arching Mega 2560 or Mega ADK String x=""; Serial Port > comto
String test = “helle”; Arduino Mega (ATmega1280) Fichar dataz[]:[
v(md £lash() Ar nard String date5="AT Programmer 4
A .

while(Sexiall. evaileble (50) A: » unzigned char daf Burn Bootloader

' R P (e =D FfString datad=[0aEE, DxAk, Dkl Ux06, Dx00, Gh6]

1 An i w/ ATmegal68 String test = "hells’;

delaw(2) Are woid flash()

$£Gx Longth (D) Ar {
3 Arduino BT w/ ATmegaszs while(Seriall. arailabls (130)

Kl 26.12 GRS S5H O

(5) K Er B R & B E . B R T . Arduino MEGA 2560
F R HLBEEREE 4.0 BEHGL HRANTE 26.13 PR s A&k, JHAT A1 7, 34 5 il Wi 26.14
Fims

0
T
il
I3
it
i
s
3.3V vee
@l Arduino MEGA @ GND F 408
Ezsaoﬁﬁmﬁﬁ&@ XD ’
RXD

T AL

e R R e RIRA LR
- B NPUMP+

K] 26.13 HAEHERE
(6) fH USB A B4 B B4 %4 5V 2k Bk 5 Arduino MEGA 2560 51 5 AL, Jf
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¥ HEIERAE 5V FREBIE DC 1, Wil 26.15 Fir;

[ —

s B E2615 EEEE
(7) Frfa R E R At S, BT IR T 90 S T, IF BT I Te 2 A R W
ZRGFHLAPP, U1 26.16 FiR;

K 26.16 F-HL APP JuG S
(8) Mt THL APP E AL B NTCE R5, WEIHS. FHLSLCER TS
&, RERHEE S, WA 26.17 fis;
9) midh EF IR, BT RRIEKR, Al avrIitERIET RS, WE 26.18
Fims
(10) 4 26.19 iz, AT R BT BEE T 4.0 B EE 75 5 AT RN
(11) #EAFEHIR S, AT, RE Do EER, Kl 26.20 A1 26.21;

14:50 @ @

TR iR S

BT05 00:15:83:00:83.CD

IR AR A E S IhhE

B

K26.17 WEEAGE K 2618 RGERETE K 2619 #ERINEF KA
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s @ 3 © - oa 1446 @ Q@
FAR A M R 4 § P 5t5 3% ST ER" Y
SRIMMEFR SRIDEF

r & RiEHE ®o&: BiEE
WW4EE (mmHg) W4EE (mmHg)
BFIKE: (mmHg) BFIKEE: (mmHg)
o (R153) i (R153)
®r oA paz el ® & ETEME

P 26.20 s hilAG I S i K 2621 RGN E
(12) UL AR A& IEAEIBAT, 51720 10~20 10, RGiAIN5E
(13) MBEAATIN TE S fE,  AIN R B A i@ W B 2 Rk B F AL APP, APP [l
DU S PR oA 2 25 5, WA 26.22;

1449 @ 3 © il (= 94

TR N RSt

®ros: BiEE
W4EE: 111 (mmHg)
EFIKE: 101 (mmHg)
D = 101 (R153)
r&: RES

Kl 26.22 EoRAaigh R
(14) i Rakies, FRGua ¥kl 20 i - AR B2 H0m I R AS RO 45 TISE BE 1P 1Y)
FRFH T, W 26.23 fis;
(15) midh APP TSI A WL, AF SHTH A R dsx, Wik 26.24 .

PEBH 30 BN @D 145 1450 @@
- v LA MRS
RS AR 4% mLigR
B 11 g 8B 09-2414:49
;1(;;*2)“ 1R Wb - 111 (mmHg)
FFKE: 101 (mmHg)
D E: 101 (R153)
RrR & FER
- B 09-2414:47
WR4aIE: 120 (mmHg)
: 2 e . SFHE: 072 (mmHg)
+  wAEe N . i E: 86 (/5
[ < o o | " ox T

K126.23 RATHLZIEERS B 2624 ) AGkICs
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5 SLWREESHh

WBAN I HFZ [T BIEIANE, WASMEEGE, XTralfEd. #EfrE. etk
BT, SE S AR R o 1Z LI T s 2 A e R RIS R E, s SRR, BT
B0 .
6 HEHRSHS5TTL

ARSI T WBAN RS . NA . BET, R LRSS APP & T AR & F
AE AR H .
7 GFEEI

WBAN fF{EHE 2 ANAE R 2, WS KIS 1 i B i Bt A Fn i IR B Ok L o ] P
ERepapiiiElEi 2N
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S+t TEEHEAHESR

1 SWEXSHM
ol NHLTE
o T4 5 Y R L0 A
o FIFH NS2 {17 KU 4P BT Tk e s

2 FWWBE=E5FEIE

A de
21 SLGE=

TREWNEMBEARTIERE, AT T2 REZE N, A TIE®WR TER, =
Z B SN AR B ENR LB 11.2 35, ARSI FEE B IL EWN e e AR, B
TENL FEAEAR SIS TR TE ], BOGER I v] F AT B 4G SCER[L] .

OV NS2 HREMTLENL, NETIELZE W EASLL, Adnan Abu-Mahfouz %5 AT
KT HT NS2 TR e i BEART[L], R ARSI I 75 3K

2.2 SCIG[RIE

Sz, R SN SO RN AT AL, SRR SE AL TR T A RSSI. 52
RN AP 27.1 B, 368 AT, HAF S0 £ A 4 MRS, A EN A7
N EFEIT A

@

) ®

K27.1 TeiE= W e ML B

3 XWIRESERIR

(1) FRHLE U
FRIRA I . wnt-ns2 DFECFRBE . SE0KH.
(2) HE B
o RHERR A el — 5 3.1 W A4
o Sy B ST R NS2 Bl NS2 R AR
Ye. SKio—rth ARG T 50T SRS HHURIIA, I CL5E s — 1 wnt-ns2 {7 SR B0
Wik, RS E BT
oA LW BT, BEEEAE S KFR, W LRR R
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WNT Lab/experiments/exp27/.
4 SWPBREER
N VR SER P YR, B TR P BRIS AT R A AR S

(1) HFETEELK—5 4179, B TF KN KA, f4iH HDMI # VGA 2k F1 VGA £i%E
B ERIR S ongs, FREMRRIEREIRE S Rg a8, WK 27.2 i,

(]

m

@ﬂz mam %%ﬁﬁﬁr%
(2) f£“home/wnt-ns2/WNTLab/experiments” H 5% T~ A S AF WA L5 A, A5k
B )7 SR A “exp2 77
(3) 9TT Terminal(PREEFE“Ctri+AL+T"), Fi N LA iy HE A S IIAS B £E ST A
cd WNTLab/experiments/exp27/
P LT ey 1817 AL, il 27.3 Fis.
ns Indoor_Localization.tcl 1.tcl

* wnt-ns2@WNTLab: ~/WNTLab/experiments/exp27

File Edit View Search Terminal Help
==========Welcome t) use NS2 f)r WNTLab!=

INITIALIZE THE LIST xListHead

Starting Simulation...

channel.cc:sendUp - Calc highestAntennaZ_ and distCST_
highestAntennaZ_ = 1.5, distCST_ = 3511.9

SORTING LISTS ...DONE!

K 27.3 BT ESLR
(4) FIH NAM FE W ELseih 45 58, WK 27.4 Fis. 7 EE, E0E NAM SHEN, E17
BRI 2ms N H .

| Fle Views Analysis | Indoorl_nam || Fle | NAM - The Network Animator v1.15

IR

Step: 7 9ms
=

MNAM - The Network Animator

Welcome to Nam 1.15

=}

o Developed by UCB and the VINT, SAMAMN, and Conser projecis at
Ham contains source code with the following copyrights:
o Copyright (c) 1991-1994 Regents of the University of California.

Copyright (c) 1997-1999 University of Southem California
Copyright (c) 2000-2002 US C/information Sciences Institute

BIEETT
o

‘ |HIIHIH|HIIIHH|HHI%IIHIHH“IIHHH“ ‘
Kl 27.4 SIS ZE RN
TEFPBAT U 17 FTAaT, 5 iRl B2, RIS (UE ) R AR 0 1 s (G )
i BIEATE] 2.4s FE AW, 58 2 WIS, Son ALt 3.2s AT, FiE 0 BRI E AL
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3.7s fiki, TRl AGRIENL: 4.6s S, TRl L BORIEAL; 1068 A, AL 3 T
SERL. PTA T REN TG, i H SR

R AR D AT T BRI ZIREE R, A2 BORE B ATl /) A A trace SCIF
(AT AT, FFLR ] EEXS H

SN VRN SR T Is AT 17 S IRA AT IS, X T B0H SEIRA B, AR SR
FAH K T BB A T SR A sl
5 S RS S

FEASIG (A b, B m] B Cah PR AR5 T IR, 2 L= W E AL
TRIITERE, S M AR S B0 AR S FORE PP AR o
6 HRAHSIIL

7 ELA AT (R AR s R B R S SRR Y R AL, B TOVE AL D

7 BEHK

[1] A. M. Abu-Mahfouz, G. P. Hancke. NS-2 Extension to Simulate Localization System in
Wireless Sensor Networks. In Proceedings of the IEEE Africon, Sep. 2011.
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SCIE —+)\  WiFi T&ERNE NS

1 SWEXSHM
o1 NHBLTE
o T 35 P4 5 L A
o T fif WIFI 5 P4 52 b e 72

2 ZRER5RIE

A de
21 SLGE=

AR SEZHE 0T [ AH DG B FR N 28 WL 11.2 5 TE R = A B L7

LI E N A B R B S BT BRI BV A RN R B TGRSR . TR — i
T A R S B BRI L R AT SR, W WA ERIUE S RIERR R (RSSD . Bk A
(AOA). ZlikWIE] (TOA) 5. PEELRMEIEA: FLOE. APIT. (lRIEE. XEesyk
FOFI T A1 AR 2 RS E AL -

2.2 SCIG[RIE

ASHR M RSSI, TS SRR AR (5 5 om = PG, ARIEEB LI R 5 5 5
FZ, ArS AL S LR EE R . A S E R AR R

11w>=fﬁ%>—um1ggd—xg @)
0

L d BRI EBHLZ BEER; do &S HHEE: n 2EEREEE: x, 259ME
NE, F#EoNmEbgE s E; PLU(d) RIEE RS d &MESHE; PL(d,) RS
REIHL do AL BME T o BE, mldE 450 BRI e PR3] Sonldid B AURGIEE d.

KRSEH R 2 1 A 5, N E SR H— T e Hi%.

—ihEiEwE 28.1 s, BASET A AL By C RN (Kar Ya)s Koy Yo)v (Xer
yo)o WARFENLTT AL O MIALFRZ (X, y), ML 7FE:

K 28.1 =ilENL
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x-x)+@-y)=4d
x-x)+-y)=4d (2
x-x)V+@-y)=4d
BT SE R % S =0, RIS 2P LR L Lo

2x, —x)x+ 2y, —y )y =x —x+y. -y -d’ +d’ (3)
2x, —x)x + 2y, —y)y =x, —x’ +y, —y: —d +d’

ARl (3) RIAGRIE LT Al T AR AR

(v, —v.)e, = (v, — y.)e

T 20, =) 0 =) =20, — ) G - ) w
y = (Xa B XL')CZ - <Xb B Xc)cl
2x, —x,) (v, —v.)-2x, - x,) (v, = y.)
Hrp,
(5)

2 2 2 2 2 2
{ClzXa_Xc_‘_ya_»yc_dd_'_dc

2 2 2 2 2
CZZXb_X+yb_y(:_db+dc

FIV 5 4 1 8 B 32 A

3 XBWMRS5RIR
(1) MBI

PC —&. L&MF—A AT =% (FHE&. ENEMEF. Java H5i.
(2) U

o LZLM RN 28.2 i, A LI PC BN E LMK, WA Z LM <.
B — S R B R B AEIR A, T LSS B YR £L WNT Lab/experiments/exp28.

o R E W EALREF I AU, fiE s kIR, TR RR R IEA
WNTLab/experiments/exp28/.

eJava M5 T2 IDK, ‘B /2 Java ifi 5 AT A TAA, /5 1 Java Hiz1T 358 JRE
Al Java TH. fEEMHMA)Y 9.0.1, 230K/ 370MB, T I7ETE WL T
WNTLab/experiments/exp4, B M F#HuhEA:  http://www.oracle.com/technetwork/cn/java/
javase/downloads/index.html .

K282 LMk
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4 SLIGHBEIER

41 KWIMEMRE

(1) DU SEEGFT R ) B TR KN ATSE), N ESE T — (8] 7m><7.8m [ F5 1] .
(2) A 50a)5E AR, NIER BRI AL EMAEA (0,00 A
(3) H/a = e FH R, B R E R SIS FR. X B3 8 N APL. AP2. AP3.

(4) HRESEN A BTEYEENURE R AN, TS AT AL B AL ALs B
XHEETFHA RIELL (2.6,1.1). (4.956.45), (6.45,2.48) (i E b, W& 28.3 Fix.
(5) HBF ALY A AR, LTSN PC, ¥ PCCE TAEEAL BRI,
0,0) &

(%0)

@ T

€ 28.3 SR B A
42 SWEHEE

AT E - R AR R B AR SIS AT SO R4 . WirelessLocalization.rar, K A k4
ZAE—HZEF, W 28.4 AR,

R EAF B SR, “wifi.exe” ARTHATRER, HTHI LM< DRSS AT A1
RSSI, Jf# RSSI fHLA“SSID: RSSIPEIRIFAE“APRSSLtxt”H1; “ReferAP.txt” i {R 17 HI /&
SEG AWM E, L xy FIERRAE, 2R ERAIE @A RTiRYE 4.1 Wil R S%
T EALE RTF TN FERAE: “Localization.jar” & 7] AT I B MLFEF

T e e |

Kohlaspd | < experiments b exp28 » Wifilocalization |+ | Z& wikitocatzation P
HR - BT - H= - FrEritsk = 1l e
=
L BR EMBE i) Ko S
o APRSSLtxt 2017/12/7 8:41 pre e | 0 KB
.- 4 kernel32.dll 2016/2/12 2:44 RFBRERT R 1,136 KB
<3| 4 msvepl20od.dil 2013/10/5 2:38 NIRRT R 797 KB
\ msver120d.dil 2013/10/5 2:38 MEEFTR 1,782 KB 3
= RefereAP.txt 2017/8/10 14:19 AR 1KB
E B wifi.exe 2017/3/7 8:37 RFREF 93 KB
L} 14 WiFiLocalization. jar 2017/8/10 14:05 Executable Jar File 1,797 KB
wlanapi.dll 2009/7/14 9:41 MRS R 112KB +
3~ (4] I 3
8 g%
¥

K 28.4 ¥ AT SO
KT “RefereAP.txt”lC & A4, TEAUN4HWIT .
RefereAP.txt 17 n 1THR, FATRE—NSHE N AMME. W41 5k, =A%
ARSI E N (2.6,1.1). (4.95,6.45), (6.45,2.48), [KIIAE“RefereAP.txt” A4 Fid
P 28.5 AT 2
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MR H&WH\E) BRO) EEV)
FEEA(H)

2:Bi1:]

4.95:6. 45
6.45:2. 48

|

¥ 28.5 RefereAP.txt fit & L1

4.3 FEfr

(1) 7£ PC 1, FTIFAr 3R E 10, FIH cd fir 4k N A SZE6 AT $hAT SO Biree B 3%,
K] 28.6 7.

B ST S SITnE
rosoft Windows [Fii# 6.1.7601]

7 (c) 2009 Microsoft Corporation. {REETEHF).

C:\Users\DK>cd /d F:\experiments\exp28\WiFilocalization

F:\vexperiments\exp28\WiFilocalization>

Kl 28.6 #EANRTHAT SCAERTAE H 3%
(2) kel N4 wifi.exe HHAT, ATIHLM R, HRERESHHFriEfE]
1 AP {55, Wik 28.7 Fias.

N EES: &SR - wiflexe = | = |-
F:\experiments\exp28\WiFilLocalization>wifi.exe

Fﬂﬁ?:Realtek RTL8188CU Wireless LAN 802.11n USB 2.0 Netuwork Adapter

AP1

AP2

512

AP1

CMCC-EDU
CHINANET-EDU
ChinaNet

AP2

AP3

509
nbu-wireless
nbu-auto

512
TP-LINK_713910
NDnet

TP314
LieBaocWliFi537

W NRUEWN =D

] 28.7 wifi.exe $14i45
() M ERHE R, WRERPH INMSHENAMEE, WHSHA @4 java -jar
Localization.jar, FF4&HEIRRHIAN 3 NSHE m IS LFR, BATRUG L TR EHE, 5H
ENLLER, WK 288 . (BHER, 72 LHBL KA ZH TriEEL T3 1 JE
FRATFNR) 0, Py 2 LI 7/ RERE N TR EY K T3 NS T e 15 B A BEE T/ ) - )

F

:\experiments\exp28\WiFilocalization>java -jar WiFilLocalization. jar
TR as

HAA.

AP1(2.68,1.16) RSSI=-78.0
6.45) R$SI=-50.0
.48) RSSI=-50.0

B E(4.38,4.73)

F:\experiments\exp28\WiFiLocalization>
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K 28.8 Hi A 3 NSHE T A HGT AR
5 ZERo5ITE
VEBAE 2B A 34T 10 IR, EAL4E AL 28.1 Fian. Horh, @iz R I sLbr
AL ERVENAL B Z ARG S . A3 R 458 iZ e BiEN PR ZE N 2.81m, Hp
50% & AL IR ZELE 1~2 K2 N 55 5 EN BARH e BIES R T e g, HiT
ghE BALFRAEH T SEIGVE R, MOE SN E AL R M.
2% 28.1 WiFi =N EL L

i | LWhRALE (m) | EAALEmM) | EARZE(m) HiE
1 | (4.651.25) (5.32,6.46) 5.25
2 | (2.30,2.65) (5.16,6.12) 4.50
3 | (2.955.40) (4.72,5.36) 1.77
4 | (5.465.31) (5.90,7.11) 1.85
5 (6.05,1.62) (9.44,1.31) 3.40 TE LR
6 | (4.60,4.50) (5.17,6.10) 1.70
7 | (2.18,3.92) (6.08,7.42) 5.24
8 | (4.957.20) (5.95,7.16) 1.00
9 | (3.104.25) (4.21,3.57) 1.30
10 | (0.60,1.50) (1.38,3.46) 2.11

6 ERSTHh

FEARSER APATIR T 3 AT R RE SR DL, BE AT AEA SCIR LAl E R 58 22 1Y b AT
S

7 GFEEI

PRSI, S RPUERRZETCIEEER, M HZWERBOK. RSSI L5 H ATH#0A
NECREERY, AU TOAL. ACA S5EH ksl . RARNAZ WEM A 11 & FAHCEAR SR .
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KB+ REMZEEHESR

1 SREEXRSHD
ol NS 5E K,
o %42 Blackhole [r) T 5 BE

o i£32 Greyhole ()7 5 B
o FI| | NS2 1/ B 523 Blackhole 11 Greyhole ¥ 7

2 ZRER5RIE

ShgAae
21 XEE=

ToLR 48 T HE MANET, 235 7 (1 [F 7228 7 i 2 2 4l FR LA o,
Z k. BHZ oAM=, A E NS . HA, HIF (Blackhole) #17k i (Greyhole)
Yrahi i AR, o B B E AL e E G K . ASZEG DL BRI A AR B ), @i 6t NS2
H[1) AODV P BGHATAEE,  LASIIL ] 5 1 S R AR S 06 o B D AR 24 1) 65 F 30 O (o S VRN
IR H) E A SR T AR NI IR o

PETARRE R B ORMETE A 2 H AR S s 55, B S HaERE O A&
B, H R THIE S B @3S SRR IR 7 i, BT itk
FRizo A, <RIRTHIAS . AW R AR BGEAZ ANS AEC S B BT G . K
T2 b BB B B gy, AT ARIA T IR H 1 s R e ), 3% 350t 7 KoKk 3
P WRUEREA, orHRAUERRAVRIN MR . 2 B DAE SRR R A e b B I 5 e DA

XoF I SR R AR R RFAIE, ARSI AN SE A SEEL, AR 200 2 SE 36 FE SR Th g .
o, SR RS T AR 2 5, AR S BRSO B I R R 5 . IR AN TR Mo 1 T
2N, A RBME 12 &

2.2 SCIG[RIE

R AACIA 0 o AE ST » 75 32647 8 RO » UGB 1) et B g PR TR BOATR 4
BETTREHEAT A BB i o ARSCIRM T — D2 BELM RSN, Wil 29.1 fro. Jyfa i i,
SR HH AN R8I R e S R (YT i 0 e e BRI B S ), e IR K
TMEAET R L L.

O O O O

K291 ML Bk i HAh 4k

3 XWIMEEZRIR

PEFIREM: . wnt-ns2 £ ELIAEE . SIRARAY .
(2) U

o WA IR EM WM —5 3.1 T4
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o A SIS A B 1 FL SR 5 ) NS2 B, B U7 NS2 WA o AL 2 A SR BT e A
Peo B0 —rh AR A 1 SIS T G RSB IAA, 0 SR C 58 BRI — 1 wnt-ns2 17 LI 1)
o, ASLI ] HENEAT

e A A FEMARE, EEHE Y IE _RXRITFR, FAELBREEL
WNTLab/experiments/exp29/.

4 WL BEER

N HEVEAIIGR LI IR, S AT AR %D RIS AT A AT A S

(1) HFETEELK—5 4175, B TF KN KA, {4 HDMI # VGA 2k F1 VGA £i%E
B ERIR S onds, FREMRRIEREIRE S Rg a5, WK 29.2 iR,

(]

m

@mz PREIRE %%ﬁﬁﬁr%
(2) f£“home/wnt-ns2/WNTLab/experiments” H & T C &S AF WA LI A, 485k

B30 R Ay exp29”.
(3) F#T7F Terminal(PAEFE“Ctrl+AlHT?), Hi A LT iy &3k ANASSL56 A BT 78 S0 92 5
cd WNTLab/experiments/exp29/
PN BLTR i 2 AT 23 5l 47 Ra I el SE9 A AR B i 5246, N 29.3 Fi.
ns BlackHole.tcl
ns GreyHole.tcl

* wnt-ns2@WNTLab: ~/WNTLab/experiments/exp29

File Edit View Search Terminal Help

use NS2 for WNTLab!
If y have any que:tlons, please contact wireless_net@l63.com
wnt-ns2@WNTLab:~$ cd WNTLab/experiments/exp29/
wnt-ns2@WNTLab:~/WNTLab/experiments/exp29% ns BlackHole.tcl
num_nodes is set 4
INITIALIZE THE LIST xListHead
channel.cc:sendUp - Calc highestAntennaZ_ and distCsT_
highestAntennaz_ = 1.5, distCST_ = 550.0
SORTING LISTS ...DONE!

* wnbkns2@WNTLab: ~/WNTLab/experiments/exp29

File Edit View Search Terminal Help
::::::::::uglcom» to uqH NS

channel.cc: qandUp
highestAntennaz_ = 1.5,
SORTING LISTS ...DONE!

K 29.3 BT ESL
(4) FIH NAM i W gLseih 45 51, & 29.4 F11E 29.5 s, Hbais £ BiA%d, 5
HRN S . 1, EWE NAM ShER, ST 5K %N 2ms N .
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‘ Fle Views Analysis blackhole.nam |‘ file | NAM - The Hetwork Animator v1.15

RIS

Step: 15.8ms
=

NAM - The Network Animator

Welcome to Ham 1.15

Developed by UCB and the VINT, SAMAHN, and Conser projects at
Mam contains source code with the following copyrights:
o " o © Copyright {c) 1991-1934 Regents of the University of Califomia.

Copyright (c) 1997-1939 University of Southem Califomia
Copyright (c) 2000-2002 USC/Information Sciences Institute

Lelol=s |45

| |\\\\H\\\‘H|||||||||||H\\\\‘\\\\\IIII|||'W%1I|IIIIIIIH‘\\\H\\\\‘IIIIIIIII'IH\\\\H‘\\\||||||||||\\\H\‘\\H\|||||||||||\H‘HHHHI'IIIIIIIII
K 29.4  FRIF X SL 90 45 R
‘Ele Views pnalysis greyhole nam “ File | MAM - The Hetwork Animator v1.15

‘J« ﬂ ‘—‘. ﬂ *I» ] ‘ NAM - The Network Animator
i
G

Welcome to Nam 1.15

Developed by UCB and the YINT, SAMAN, and Conser projects at

Ham contains source code with the following copyrights:
o O o o Copyright {c) 1991-1994 Regents of the University of Califoria.
Copyright (c) 1997-1933 University of Southem California
Copyright (c) 2000-2002 USC/information Sciences Institute

=12 =3 |§|E

Ty
|IIIIIIIII|I\\\\\\\\‘HH\IIII'IIIIIIII\‘H I|IIIIIHH‘\\\\\\\\\|IIIIIIIII|II\\\\\\\‘\\\HIIII|IIIIIIII\‘\HH\\\\‘\\IIIIIII|IIIII\H\‘HHHH\'

K129.5 AR Tty S5 45 R

BEETHE: 7 EITME, AR E Sl , IR L. 76 1.0s B, 550 fl
1 53 E57 UDP/CBR ##fi L. TRt s, HEfLdmnr, 7958 0 ZiEid RREQ/RREP 51 i1
3 FENLPKE, ASSEG 1) SR A AR A B AT Mo o AR 6s B, TR 1 UG BRI EUK
Tk, AEAEEE O TCERIAT A 3, BE (G R A RIATT &L 3. 7E 20s I, Hdaftin
SO, [ ESLIR I 45

W EE A — P i R IRIZIRGE R, AT S TR B AT 9 i I AS%T trace SCAF
(AT AT, IR EIEXS .

T TEGH (1 SIS S AT 0 B IR JACHEA T EE, 0 TR SR SR 5, AR S
F W B SRR R A T LR A .

5 SRS Sh

FEASIR ORI b, ST 1 O TR B, AL IR AR MPERE, I
AR 5 F AT O #7257 Watchdog HLIRLIE 17 e K.
6 ZHRTSITE

A RASIS AR A A BB P b 12.7 47, RIS AE 0 L B i A i 75 7
Wi W R AL R, TR MM N, RIR A e ph O ik B e ) H

il
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LI =+ Watchdog Fo&k M4 Miml{h B

1 SWEXSHM
o1 N7 55
o T % Watchdog [ 754k W2 3 Ky i
547 Watchdog 137Kl )7 25230

2 ZRER5RIE

A de
21 SLEE=R

el L R T RIRAURIF By, okl EIRTGE, ASSgR A Watchdog #E4T S
Keortir. WHRIRNE LA 12 5.

Watchdog 3 i YR i A5 AU <11 sl F R B A I IS D0, R SO ARSI BIAEL, ARSI HH 2
dr(EARL) TR AT R SRR RS By (R T4 . A, Watchdog il &> (3 4 A 1)
THOL(E AL RELER), R R R a0, WS, 52, AR aisE
MLARYE Watchdog i, JF5 B S 247 I EREAT Hui,  BAIRIER R IEARAE K

2.2 XIJFIE
S8 % A Watchdog(http:/safewireless.sourceforge.net/tools.html ) W 1145 =5 25 () B4 4%
i, LA MTRS I H B T . FE R T, BE TR A 00 HART AL 3. SBIR B A
1 A1 Watchdog 75 fi 4. HARSZER Iz M+ an & 30.1 s
Hatchdog Node

® O
© @ @ ®
@ O

& 30.1 Watchdog 1/i E i $h

3 SLHWMESHEIR

(1) PEETTYA:

WHEIREANF . wnt-ns2 ff B, S Ahd.
(2) AP

oW AFIREAF WL — 2 3.1 N4,

o ARSI % B B4 EL S0 & R NS2 LR . 586 — P EUR I T SR F G 5 R R HUR
AR, R C eSS —H wnt-ns2 1 LR, ASEES i) HEAT

o AN FEAL A, HEBEFEEIE ZRIT A, R ER R E G
WNTLab/experiments/exp30/,

2= A 1 =
4 SLIGEBREERR
N VARG IR S0 IR, S MR HE 1% D RIS AT A T A S
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(1) HOTEMRELE— 41795, & TF RIGARAE, H HDMI ¥ VGA 281 VGA £
PN RRIR S Won sy, FRISWRRIRER: IS 5/ RGuUA 2, WKl 30.2 Bk

o

(]

(]
K30.2  WERIRIZESE A R 2
(2) f£“home/wnt-ns2/WNTLab/experiments” H 5% T A& AF WA LI A, 485k
55 1S I N “exp30”s
(3) 9TJT Terminal(PREEHE“Ctri+AI+T"), Fi A\ LA iy HE AR SIZG RIAS i 48 ST A
cd WNTLab/experiments/exp30/
PN CLR i 218 T A S25:,  anf&l 30.3 o
ns Watchdog.tcl

® wnkns2@WNTLab: ~/WNTLab/experiments/exp30
File Edit View Search Terminal Help

If you have any questions, please contact wireless_net@l63.com
wWnt-ns2@WNTLab:~S cd WNTLab/experiments/exp30/

wWnt-ns2@WNTLab:~/WNTLab/experiments/exp305 ns Watchdog.tcl
num_nodes is set 4
INITIALIZE THE LIST xListHead
channel.cc:sendUp - Calc highestAntennaZ_ and distCST_
highestAntennaZ_ = 1.5, distCST_ = 550.0

.. .DONE!

K 30.3 BT ESLE
(4) BiT—BE)J5, Watchdog 715 s REBEAS I Heehi 0 o, anl&l 30.4 o

(Stored 1 neighbours)

IP 0:0 (@) -> IP 3:0 (1), Type:2, Data: 10007, Time: 81.056000
IP 0:0 (@) -> IP 3:0 (1), Type:2, Data: 9883, Time: 81.058793
Node IP: 4 MAC: 4 says:
Node: IP 1 MAC 1 (81.858792 secs)
Total Rv: 6709 Fw: 672 St:2007 Beta:0.94 a:9.435245 b:0.40255
0 gamma:0.850000 (Rv: 6709 Fw: @ (672) Ls:0 (5351) St: 686)
upp Rv: 6709 Fu: 672 St:2007
Node of 1 route/s: [@, 3],

(Stored 1 neighbours)

IP 3:0 (1), Type:2, Data: 10008, Time: 81.064000
IP 3:0 (1), Type:2, Data: 9884, Time: 81.068900
Node IP: 4 MAC: 4 says:
Node: IP 1 MAC 1 (81.868901 secs)
Total Rv: 6710 Fu: 672 St:2007 Beta:0.94 a:9.435245 b:08.40255
0 gamma:0.850000 (Rv: 6710 Fw: 0 (672) Ls:0 (5351) St: 687) ma(1cious
upp Rv: 6710 Fw: 672 st:2007
Node of 1 route/s: [®, 3],

K304 sEE&iR
AR AR T T R R RG], W 225 BR B AT SRS 0 A AR XS trace SCAF:
()BEAT 73T, IR L

5 SEWiRSTHh
AEA TR IHERY |, B T ARAR IR 57 5 5 Watchdog (RRTIBIAE, BCEASECRYIISY
i, AT HER R A
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6 HRAHSIIL
Pi AT I AR e TR RS AL, TR A4, Watchdog 7 (¥ 76
B E AT,
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LI =+— ETIETF . WiFi FIiEEiTH8Y
REXTIZE R Yt

1 XIGEXR5H®
o1 NI 5E %,
o BLIR TS A WiFi 1 5 F 5 87
o BEAR A NS . Wi B () 1 5 i B
o | it PocketSphinx 2% 285 35 1) 3 A JE FHAN B F

2 ERER5FIE

21 XWE=

WiFi. X MERARIESEEME 35, 5 9 &;
CMU PocketSpinnx & iEZIRAMFFEIE, 2B miEHiia), HEREERE
FIH, RARAT USRI ER,

2.2 SCIG[HIE

ASZE N 25 Android FHL APP @IS WiFi e iE F A 5 Arduino B HLIE S
M LED AT BPRA AR e, S50 5 & 31.1 Fik .

LEDi b Arduino Mega 25605 /7 Hl, WIFiER B/ I )))) WiFi/ ( Android FHLAPP

AR

K311 sEEeEE

3 SWIFESHR
(1) MEEBEE:

AmwwmwwwoﬂﬁMEﬂ*A WHE&~A\W?4OEQ~A\ﬁDHﬁ&

. USB A Rl: B A%, \X]Llﬁil??%ﬁ$ PC —%&. Arduino IDE. Arduino {T /R

%Hh?MAW Android 24t FHL— (ﬁﬁ%)
(2) B

o SAAF N 31.2 B 317 o, A FH 5 LS

eArduino IDE /& Arduino RFIHE A ML KSR, FEFIF e, A 1.0x
RYIRA, BT EIERN https://www.arduino.cc/en/Main/OldSoftwareReleases#previous, ¥
Y 2715 K IS LA 5 BEYE AL WINT Lab/experiments/exp31.

o T Arduino T2« B REIT 5 FHL APP, ASLIGHRALAT A YRS K A% apk 223541,
PR E A 2] 5 O K, VRS BEE AL WNTLab/experiments/exp31.
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K 31.6 USBA it B 4k K 31.7 WiFi fith

4 LGP BEET
41 IEFELR

411 PBHBRERIEFRR

(1) MRHE 3.1 WA, WU FTA B SEa B

(2) TEFHH FEHE AT 15 APP 222 (it QQ M PC A4 FHL), s i s 355 4F
wAESER, N 31.8 F1E 31.9 Fiun. (ZER, 1% APP ZRFH Yy Androidd.4 K LI LA, )

210 I http://www.thinkmesh.net/wireless/



Jin&Jiang, (ELMZKHORHAE: R, MAHS5%E) (58 3 )R FM, HHERF ARG, 2018

acull Gull 07K/s 10:59 100t 461779, a6 il Gl OK/s 10:59 0 461 77y, (el
AT A fie kA
v

ERRRT: QQ
T A KAFAT H 8 AL

Q@ xuAEER (ATHL)

L (A TGPSA M %)

T BZAWLAN#S

P 7R % ik A
£4& WLAN Folff F- i35

B TR,
3
£ 7 1%
KRBT EE F BB 6 R T A A 569 Fhufe 348
ik B, BEZFILE A2
2 ) P e 2o
K 31.8 JFaf st K 31.9 2dE5e

(3) 1] USB A Hi%%: B RIZL 4% Arduino Mega 2560 #1 HLEEH 5 PC. %5281
4.1 %5 Arduino fUBHERLL AR, $TJF Arduino IDE, #iiFEASRIeCAY (& 31.10) , FFhews
Arduino Mega 2560 . L. (FRER, AERFE/FHT, Arduino L ZLERETF RS, 70
2 FIER I D

(4) BEFMEFERUE, This Arduino Mega 2560 51 HLE R 5 PC 4.

& BluetoothMod | Arduino 1.8.5 - [m] X
i FiE B 1R 78

EluetoathMod

int bluePin = 31;
int greenPin = 30:
int redPin = 32:

int statePin = 28;

void setup() {

put vour setup code here, to run once:
Serial. begin(9600) ;
Serial3. begin(9600) ; ©

< >

Wega or M

K 31.10 SKIGFESF
412 MWHEE

(1) WA 3111 frosTdia, AR B FRAER G 4.0 B8, Arduino Mega 2560
PRI, LED #iH, JEAF4HEG .

STATE DIGITAL28
B DOp— RXD3 DIGITAL32 R
T RXD T—{mxD3
DIGITAL30 G epm
#  vce 33V DIGITAL31 B
t GND GND  DIGITAL GND GND
Arduino MEGA 2560

K 3111 #EduEszE
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(2) MHUEREE UG, @ USB A Ti#: B U284 42 Arduino Mega 2560 i 5 KR B 5
PC, fnk 31.12 fizR.

Eei AR EIRE
K 31.12 figfids
413 RN

(1) TR REITEFHLAPP, BEAWIGE A, WA 31.13 Firs.

Q) AEF A, FBEINRER, SERrirERES RS, WK 3114, 31.15
FioRo

(3) AT R BN N 4.0 BLH I (55 AT RO 5, S NAT S, Wik 31.16
FioRo

ke bR
CCA41-A 00:15:83:31:05:67 [ A etk ]
null 0C:3D:AD:BA:10:F7
MI_SCALE 88:0)
HMO3 E5:91 C7
XAARBRHTRRT, MI Band 2 FO:9E:83:50:24:78
% % (O)

K 31.13 Widn gt K 3114 WL K31.15 #WRIET K 3116 [TEAm
(4) mTHL APP AT £ i A B) $441, FTSEE LED AT P e 54T (A8 4, i 31.17
FioR o

AR '

‘ 31.17 ST A%k
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4.2 WiFi #&5%

421 SCIGHER

(1) RAEILE =2 4.1 DR, AL, W LUEFRAEN Internet, SLIG{EAH:
JRSR R R EAT R AT . e th Tk O (2R R Ik A7 5 56

(2) EFHHEBSS RO @M WIiF, TR REIT#FHL APP, HEN WiFi 5, #
F Ui _EJ7 R 1 1P skt R 115

4G il Gl OK/s

KherTE

K 31.18 A& THL IP #hik

(3) BRIk &l 31.19 L tAEAL i LIK“SSID”. “pwd” “Addr” =B
HARNE, =AFBNES BB BRQO)AR) FATES: WiFi 2R RS FHLERAE &
1P Mk

(4) 1§ USB A HU%; B BRI %4 Arduino Mega 2560 51 HLIEH 5 PC. 6528015
4.1 %5 Arduino fCHL AR, 7T Arduino IDE, ZwikAsscib e, Hbest3] Arduino Mega
2560 S WL . (BRERE SERFEFRT, Arduino [ ELELEFITES, 7SS SRR R
/)

WiFiMod | Arduino 1.8.5 - O X
i B ME T8 #8

WiFilMad §

#include "ESP8266.h” "
Zdefine SSID ~ XXXXXX
Zdefine pwd “XXXXKX”
#define Addr “XX. XX. XX. XX”
Zdefine Port 8080

ESP8266 wifi(Serial3l):
int bluePin = 31;

int greenPin = 30; v

K] 31.19 WiFiMod.ino 31t
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422 TEUHERE
(1) MRHIEE 31.20 Fraar =X, (AR BEF ISR T 4.0 5. Arduino Mega 2560

BN, LED BB, JRAF4IR .

XD :><:: szArduino MEGA31 ¢

GND GND 2360 30

WiFi g LEDH

GND

VvcC 3.3V GND|

Kl 31.20 HiHud4E
(2) BEHER SRR, ] USB A % B A4k HE Arduino Mega 2560 . LI B 55
PC, fnk 31.21 fizs.

3101 RfEED:

423 RN
(1) sy WiFi B2, HEAIT S, anPE 31.22 Fi1 31.23 s

fiscitan |

24k A

IE T WiFi sBE T 4

K 31.22 VIds S H K] 31.23 WiFi #0042 5t i
(2) AdFHLAPP LT ¥ S R A%, wISEEL LED AT T 5% ST (i An e, HACR A
K] 31.17.

43 EENE

431 SEIER
TR M EA R A S 4.1.1 71,
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432 TEEERE

TR AR N R SR 4.1.2 75,
433 FERGMR

(1) £ Android FHL APP H i 5 A0, APPSR BUR, s R H 8 R %
%%, 1k 31.24 =K 31.26.

(2) AR RBIN RIE A 4.0 B S5 AT RO 5, BEAJT R 54, s 31.27.

a6l Gl 03k 12:(x O 4G+, (N

XRIPEA

EFESATE

(N B mBRATFRS.

IR E

& &

K 31.24 WIME I K 31.25 ¥ iR

aG il Gl 01 TES2E L @ 3 0 G 4G

7l dr i

PREAT

CC41-A 00:15:83:31:05:67 4* 4‘_. L',i’f*};‘

ey CT

null 0C:3D:AD:BA:10:F7 Sil)‘ "()l)(\“" to open the
light.

MI_SCALE B8:0F:1(:A5:97:79

HMO03 E5:9F:BB:4A:95:C7

MI Band 2 FO:9E:83:50:24:78

Kl31.26 H AR P 31.27 S
(3) METHL APP STHE S I a4, W CASEEL LED T4, BiaE dERfHbL H i
“open”. “change”. “close”, W LASZILTE M| LED T HIJFRE#E LED AT B 4432
ITIT Arduino By ds DI HLES, Uil 31.28 Fior, JFULEEHE ML 2 b iR alas B

COM9 (Arduino/Genuino Mega or Mega 2560) - [u} X

mF V| |9600 #HFFE v Clear output

K 31.28 & 1A 2s

215 I http://www.thinkmesh.net/wireless/



Jin &Jiang, (TLEMEHEARZAFE: FE, NASER) (83 R)LRFM, FHERFE R, 2018

5 ZRIHTSETL

YN REATE 9%, T IR WiFi BRI 2] LED ATIRAS, ] bLAE A i
1477 S\ LED AR

IR AT VP2 AT R 5, RSN WIF KU DL B R 45 BT AT 16, 15
HATLL T IMEBIR SRS, BRI AR

6 JFEFEI

FEAE ] WIF A5, SAFERER LR . A FE S H R, S AR R IG)
500, tT PocketSphinx 125 £kifs & 1 SCIF R R AR W03, R0 I &, A
FI AR AR i & BEAT UL S, B DUA B ANHERS, A 5 AT, B ORIR SR 22 LG5 dr &
BONTER -
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EIG=+= ETF MQTT ¥
T P SE RS A
1 FWEXRSHM

o1 \JA5E

o [ fifE MQTT Wi HAE G AN B AR Ji 2
o 4R MQTT WML B F &

o 5232 Node.js [ & J5HE

2 ZRER5RIE

A de
21 SLGE=

T EAFEMAE % (Message Queuing Telemetry Transport, MQTT, AHIcH it 245 W2k
MEE 9 2D B— TR u- RS a R BRAAAT R v 2 N T 25
VIR N 37 5

MQTT WHiSE 477 TCP/IP BRHARM M, $REEE P ot BUaiEs:, HAF S

(1) FERRAAT N B, -2 H B0 K, SIS N R RS .

(2) XoF 52k A 2 BRI BH B AR AL .

(3) XHLHIW EA 3 MRS FiE (QoS):

oL IR, EX—YSRKENBERBESR, HERKMWKISTIKE TCP/IP M4,
o B/b—IR, REX—HISHiREERIE, EWEERSER.
o HUH—IK, MR ERA —IRENE. {5 SBR IR TEM M9 RGerh, Wl LAE
FA 2851
(4) BRI g ME (BCERE R 2 775, bR .
(5) EAINLE], P T R XU

2.2 SCIG[RIE
ARSI ) MQTT Whl il 77 N8 32.1 fiom: AT R ER R AT IR 6, ALl )

F R AR R A 2RSS A%, JF H RS SR B EIE o K P AP I ARERAT B 2, AN
BUENT PIERE, Rl B A o R TR ez g .

Server

A
HEE AR R E
PR Hodh

A4

REL: W% JR+Mosca ik MF: PC
VT 1 9 5

K 321 ASZE MQTT W Sz i 3 &

3 LWIMEEZRIR
W AEIRE M (W A2)R Raspberry Pi3 —/N.8GB TF &k A REJR HL J5UE Bt 7% — 1> HDMI
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% VGA &—1R. VGA &—1HD) , USB #H A R —E (&), AFERE— (B
%) PC—6H. IMBEAEISE A FIBLAE T Ubuntu MATE RAEMG S
(2) R TEA:

eUbuntu MATE: 16.04.2 N'E 7 KIALES (s iiiAs, L HERAEIRMEAH, NG RS
BR/NZIN 1.2GB, VR N5 508 IS B 5 R B, WNTLab/experiments/exp20, B ik
https://ubuntu-mate.org/-

eSDFormatter #ff: YEEMAHMAN 4.0 hit, ZHREK/NLI1N TMB, FEIEE W%
55 %2V B, WNTLab/experiments/exp32, ‘B~ &l 24 http://www.softpedia.com/get/System/
File-Management/SDFormatter.shtml

e Win32DiskImager # 1. {EEERAMAN 1.0 hit, LA RNLN 12MB, FET7EE
DS 56 95 B WNT Lab/experiments/exp32, ‘B P~ £k dtihik v https:/sourceforge.net/projects/
win32diskimager/ .

4 XEBPBEER
AR S A S AE T MQTT Pt I v 22 4
41 fEHEHRLE

(1) ASEEERHH 0 BN AR Raspberry Pi3, HHE 51tk 32.2 frow, 3t
40 N5, gw5 oA 1~40,

e a [2]5v Pwr |
: 50  Jorio2 |51 [S]5vewr ]
8353 Jorios |5 [Slovo |
[Grioa |7 (= JoarTox |
[cvo 5] [1]uArTo A |
[Grio 17 i) [i2lcrio1s |
CZER® fiafono |
[Grio22 i3] DS
® DEE.
[ spro mos: fopio 10 _is) 2GR
[SeiomisofGrios [ai] DEZES
[sp10 scux Jorioia 3] [2alGrios Jseio cso |
[ovo o) [2s]Gpio 7 spiocs1 |
[Reservea [27] [26] Reserved |
[Grios o) Sofcno |
= + [Grioe 1) D ETEEE
14393 14393 [GP10 13 [33] Balovo ]
Ve [sprs misofGpro 1o 53] o6 Jsericso |
LU [Gr10 26 |37 38[Gp10 20 |'sp11 mosi]
— (oo — 58] [Grio 21 Jseri scix ]

B 32.2 BEAREIRTIUEA 51 Ao A 1
(2) fEHIREXSERAEIREL, 2RI 32.2 FronTr s,  EEHR REIR AR 10 A% G -

3.3V ®

PWR - vee
WEIR  cp1o4 —e ° DATA mIE/E % s
GND . ° GND

K] 32.2 PRREUIR - U A TR A I 2
(3) MRAESLE 55 4.1 WAH, 4 TF Kkesk Ubuntu MATE16.04.2 R4,
(4) FFTERUG, Kheskir it TF RIS GIRBIEE T, Wil 32.3 fs, FEEREma .
AR, FH VGA ZF1 HDMI # VGA 2GR onas I AR, B2 L dRZk, JF)a g, 565
ARG A5
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} TEET ! "=TF 5"
oo e
©
®e s
183
L
o
.83
‘e O} 4
K323 HHATFF K324 EBMEIR

(6) RGUEZMIE, SHIYNAEE R, RKIREE: RAES(EUICERERE ) T
LRI 2% QR PEANIE B2 ) B A ) QB BRN SE :U A R0 s A LS B (G B EUE S M X 5 )
MPEROEEH 4. 4. S04, WESRREEE RS,

(6) RS EIJG, EH WIFi M4, K 32.5 Fix. ff P Curl+Al+T 4T TF 4 i
(Terminal), f8f ping iy &R &M B IR 5 IEH 2] Internet, AU E a1 E 32.6 A K IAN
MARF IR DGR o (EVER, LI i S 2 2R s 17 )

| pEETEm

512
Disconnect
36052 FWIFi-U5
422
LieBaoWiFi537
nbu-auto
TP-LINK_ 713910
More networks

K 325 FEHE Wi K326 Kot RS
42 FERIMEEE

(1) A< 5256 5 5 £, WNTLab/experiments/exp32 11 ) MQT T-demo SC 4 3% U1 ] Ubuntu
Mate &4t CrldE U 5 AT 3045 00D, il 32.7 fis.

¢ wnt

File Edit View Go Bookmarks Help

Back ¢ ¢ B 5 100% (o v
Places v % | #| || Ewnt|

Computer _ —

m D =

B Desktop Desktop Documents Downloads

I File system

¥ Documents — —
B Downloads - oA il

i Music MQTT-demo Music node_modules

[ Pictures = —— =

8 videos s wr 4 .l

< Trash Pictures Public Templates
Network

. 12 items, Free space: 3.0 GB
K 32.7 sG IR
(2) &y Python filiAs. FTJT Terminal #3i, #4744 python, i) Python HIfRAS.
K 32.8 ffiax, —Mk Ubuntu RGHTREA Python, #3A NIRRT HAT %3,
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® wnt@WNTLab: ~

File Edit View Search Terminal Help
Welcome to use Contiki and NS2 for WNTLab!=
If you have any questions, please contact wireless_net AT 103 com

nt@WNTLab:~5 python
Python 2.?.12 (default, Nov 19 2816, 06:48:10)
[GCC 5.4.8 20160609] on linux2
"help", "copyright", "credits" or "license" for more information.

K] 32.8 Zxif] Python 5%

(3) %% npm B HE T BA n i, 7€ Terminal Z35 1, AT AR P4k dn & HEAT 4235 .

sudo apt-get install npm

sudo npm install -g n
(4) LHECHRE R nodejs I T4 npm. 7E Terminal 23, AT UL N4 a2 TR %

%, tnkl 32.9 #132.10 k.
sudo n stable
sudo npm install npm-g

wnt@WNTLab:~$ sudo n stable

R BB R HHRHHRRRRHRARHREREEEHE 100.0%

K] 32.9 Zedfofi ke & i nodejs

Wwnt@WNTLab:~$ sudo npm install npm -¢

[ ] - loadRequested Hlls i oadAllDepsIntoldealTree
Jusr/local/bin/npm -= fus C / ode_mc es/npm/bin/npm-cli.js
'u:r;local'bin;npx -> fusr/local/lib/node_modules/npm/bin/npx-cli.js

+ npm@s.8.0

added 89 packages, removed 42 packages and updated 67 packages in 218.964s

K] 32.10 F-2% npm
wIESE G, a4 node -v £l nodejs RAS, AT eI A, WK 32.11 fios.

wnt@WNTLab:~$ node -v
v9.8.0

32,11 #1f) Node.js fiiA
(5) %% MQTT HIMRHE RSS2 Mosca. $4T 4 sudo npm install mosca --save, %45t
TR 32.12 iR

wnt@WNTLab:~$ sudo npm install mosca --save
ENOENT: no such file or directory, open '/home/wnt/package.js

ENOENT: no such file or directory, open '/home/wnt/package.json'
description

repository field.
README data
license field.

+ mosca@2.8.0
updated 1 package in 17.926s

K| 32.12 223 MQTT R IR %5 %% Mosca
(4) Z%E MQTT SZIFREE ., $ T4 sudo npm install mqtt --save, Z23&IFEANE 32.13
F7R o
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wnt@WNTLab:~$ sudo npm install mqtt --save
ENOENT: no such file or directory, open '/home/wnt/package.]js

OENT: no such file or directory, open '/home/wnt/package.json'
wnt No c
wnt No
wnt Mo README data
wnt Mo license field.

+ mqQtt@2.16.0
added 14 packages from 12 contributors and updated 2 packages in 41.284s

K 32.13 24 MQTT 4R IF R
(5) %34 Koa. Koa /& Node.js 1) Web HEZE, ASZIRK B KdmE Web B AT
4 sudo npm install koa --save, 1K 32.14 iz,

wnt@WNTLab:~S sudo npm install koa --save
ENOENT: no such file or directory, open '/home/wnt/package.js

wnt Mo descr

wnt No repos

wnt No README

wnt No Llicense field.

+ koa@2.5.0
added 30 packages from 12 contributors in 110.865s

K] 32.14 %%& Koa HE4E

4.3 sz

(1) WEFIRIZAT Mosca.js A . FTFF Terminal, {8 cd a4 #4213y Mosca.js
ASCAFFTTER AR, FF4AT A4 node Mosca.js, Wi 32.15 fi7s.
Wwnt@WNTLab:~$ c¢d MQTT-demo/src/broker/
wnt@WNTLab:~/MQTT-demo/src/broker$ node Mosca.js
Mosca server is up and running

K] 32.15 1217 Mosca.js JHIA
47 Node Mosca.js J&, A )—A~ Broker iz477E localhost i) 1883 ¥ 1 . Published
FrIn) Mosca ACBE A 55 25 & A BT B N 2
(2) WHEIRIZAT MQTT.js A . [ cd Aip 2BV )y MQTT js A ST T FE B8 4%,
HHAT A4 node MQTT js, [a] MQTT KATIREE(E S, FAkss Rl 32.16 i,

wnt@WNTLab:~5 cd MQTT-demo/src/temperature/
WNnt@WNTLab:~/MQTT-demo/src/temperature$ node MQTT.js

{"humidity”:JEQ, "températﬂre”: 25}

>>> connected

& 32.16 iz1T MQTT.js A

temperature/ H 3¢ R I8 (F7E— data_fetch.py (4, %30 Python B 55, HTIK
A IRAEME 110 SIRIEE LSS . MQTT.js i1 data_fetch.py S0, SEm A AT IRIREE S
T4

AT Node MQTT.js 5, Client 3ii#t O J55h, v LAE 2IFE MQTT.connect 77 #4: |
— IR B3N Broker Hidik, E RTINS, Client 2% H H &, “>>> connected”, Broker [J#%
Hl & Lkt Client HIERES B

(3) MIHEEIRIZAT server.js A, {1 cd iy 2K G A2 VI N server.js A SO BT 7E B 12
HHAT A4S node serverjs, &P AMRELRS A 1T RIREE B, FEHREIAT o, MRS
RATFRIER, K 4517 s,
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wnt@WNTLab:~% cd MQTT-demo/src/server/

QTT-demo/src/server$ node server.js
,"tips’ XKI1EHF,
,"tips' ?—J.Eb?
,"tips":
Kl 32.17 1217 server.js JHIAS
Server i f§ MQTT.js ] [ Client & i% F|/temperature Topic [5G 3E1TALFE, FEALFE IS 1K)
BRI JISON K% F A k4% fiftips ' (JSON S& RAFEHE ) —Fg 20D .
(4) W2EIRIZAT koa.js JHIAS . fi H cd Ay 2 K842 D130 A koa.js A SCHFFTIE AR, FEHR

174 node koa.js.

/src/app/
Japp$ node koa.js

""%% SIEHF, AIAZE E—HFRR")

K
5 ‘tips": "SRASIEN, AIME E—HERR")
T#EI‘{H:\

&l 32.18 iz4T koa.js JAIA
(5) 7E PC iy, FTHFMIVERS, 7025 A HbbE A A REYR I ip Hodik PA K web 5 fTiE 4T
f)3 11°5-(3000), 4. 192.168.1.107:3000. E ks K An& 32.18 Fl 32.19 Fin:

B 192.168.1.107 » o+

& = D ‘192.168.1.1[!?

SEmE:25E
FRET:SRRATER. ALF E—HFRE

] 32.19 web s 3I1E 2
5 RS IR

ARSI AEWFRIR AT IR, SEEL T MQTT HhsU&dmsdis, JHARILE 7 MQTT &4
Ha =t Jr a7 Python Xt Bl Rt AT AL, Ll Node.js FIATE 5 A H -
AEGHEs RULEE R DTN EoR, 3 7 BAT T 247

6 JFEZEI

ARSI R PATIRAES, B BT 00T R . B EYR T linux d5<, Python LA
Node.js #w 5 H%EAl_E, FTLLA Android simsRBL%E P im0 MQTT B BUHERL, ThRg 54 sk
KA A o
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SKE=+= {RINFE BN (LoRa) %
]

1 S EByFIZEK

o2 N\ F:[F]5E K,
o | fif LoRa #H < iE (5 R
off FH] LoRa F A SZHL B 4% 4

2 X E=5RE

2.1 LHE=

LoRa & — FIRZNAE) S MIEEEOR, 252 Semtech 24 R HEH K — PR ThAEZ B B TC
Lottty S, AP R MR R SCILE I E L E ETK). Kb Gda. KEERR
gt, AR TGO L K Zigbee TTLALIKM . MKHIRNEESHEHMHE 9 =,

AR [ Arduino T iR ST R, IESHBELE TN

2.2 LIG[ATE

LoRa AR IS RUR R TIARIZ B B %%, [ M SEIR I W AE 7 Ak R SEER 7 A
K 33.1 i, MBIEIFRIC R T R BE 400 450 oK, B 7R A] 22 i B B

© BHAHIEE O =RFIE [’ PRl X

;qgiﬁ { O SEPEBR 1'__‘._: ,\.é

- ;ﬂ@amma

e’
L3x] \

T afisllmexie

", ! e BASE
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] I ]

ok

SR S A

& L
b o, ) ow&?ﬁ
9?5&356’2!%?& Z

33.1 LI
SN R 2 Fh oy
(1) it LoRa 5 siSEELT sl B ¥ AL 40, 1l 33.2 Fiar.
(2) it LoRa 1 s ENIA ST IR I E 20 ik BRI IR 55 2%, W&l 33.3 Fis e
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) I
I
Arduino FEEE Arduino

LoRa & i 5 15 55, LoRa#z It 15 1.

K] 33.2  LoRa 7 /i [ Hda A% i JE FE K]

LoRa Shield
. L
et Arduino 1\ [
[FER\
L,
LoRaZlfi fi 11 Ra kw\w”:@’”‘c’a pC
. LGOL <—WiFilse/4G—>©
- - B ) W1F1/3G/4G§}
LoRa Shield R LoRa 51 1 nR4E
R AU
we | Lo | e Haih
LoRaZ i 1 4

] 33.3  LoRa Wk I e 55 20 i 4% i S 22 1]
3 LWIME5EIE

(1) PREETTUA:

PC —# . Arduino Mega 2560 5. F LIS 2 4~ LoRa 3t 2 4~ LoRa HLiEiE M 1 4~
IR EA AR 14~ USBA B! B Z%% 1 4. It 2 X}, Arduino IDE.

(2) 1R TEA:

o S IHAE T UIE] 33.4~33.9 o, VEARAIE I 7 ik Wi bk,

eLoRa 1 H 2 5T Arduino 42 RIS T-JHIE FE K B S SO 4 2B s vF H P DUIREL
Pl ROE R IR RKIB GBS . EIRLEKIEEY @G ST, RN /ML
T FE. ASZEGK ] LoRa BLHGE S 4% A 433 MHz.

eLoRa HLiliE M % 7] ¥ LoRa M4BT WiFi. LUK, 3G/4G %E#:3 Internet. %M
FAEFFPRIR AR Linux R4 Ligf7, H—A4 USB EHLim I, 2 ASLLKM FAT 802.11 big/n
WiFi B6E. 1M 8RR LoRa il {5 451% 2 433MHz.

e Arduino IDE /& Arduino %1 5./ HLEITF R A, ASKES 75 B s MAS 1Y) Arduino JEAi;
FERJE, 15 RH 1.85 A, B M N8R N https://www.arduino.cc/en/Main/Software, 1
I 7 B U S LSS BT IE AL WNT Lab/experiments/exp33.

o AR SIS AL A YR ARAD, S HFFIE DRI K, HERLE EEG
WNTLab/experiments/exp33.

PRI
d

& 334 Arduino Mega 2560 ¥ HLIF Bk K 335 USBA Bl B Bk
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K 33.7 LoRa s M >

K] 33.6 LoRa itk

LA
.
e

33.8 IR EAL R & 33.9 Hiith
4 B PERSER

41 ARFELHEE

NSEPL LoRa 1 A B L5, B 56 RREE A Arduino IDE NN LoRa 15 s F &, AT
I AT 8, BIRWR

(1) #T7F Arduino IDE i, @ sl H-> Ik ->E B g, T R EAR A, W
& 33.10. 33.11 fili7R.

sketch nov28a | Arduino 1.8.5 — [ X
{4 4RiE TE TE e

/R Ctrl+R
= Ctrl+U
sketch_ (ERfRIEsE T Ctrl+Shift+U

void ¢ SHERIFMNTHEUE Ctri+Alt+S | A ~
/"/r’ 1 BT B Ctrl+K =y
' s ’
ARIOSE .. in—4 ZIP EE...
} Arduino Bg
Bridge
Esplora
void loop() { Ethernet
/ - Keyboard
/ r
// put your main code here, Mouse
SpacebrewYun
} Contributed B¢

Adafruit Circuit Playground v

K1 33.10 FTHE B
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skeleh_nov2aa

void setupQ  { -~
o © mwira >

sem EERE |~ = S
¥ E.’.?.:':."’,.L\?Z'p:“n‘:f.fm, foatures for SAMD and RRES2 32bi boards With this kbrory you can manage the low power states of newer Arduino -

 ATABSS20E Sigfus muodule This sy alews seme

s an Siafax madule, te sase

Arduine Uno WiFs Dev E4 Library by A

This library allows users to use netw
Arduing Une Wir Developer Editan

atures ke rest and matt. Incudes some tools for the ESPB266. Use this Marary only with

/Ciumrrmsienes brcamred ot Archusine Eloud Easly connmct your Arduine/Genuine board to the Arduine Sloud

ArdduinsHrpClisa
TEXPERIMENTAL | Easil

et with wel servers from Arduing, usion HTTR and WebSoecker's. This lbare can be used (o HTTP (GET. =

L]

K 33.11 FEE AR A
(2) 7EEE HE 28 S A R A N R T “lora”, HERIFAZE, W 33.12 FizR.
@

T ] 18 reen

skefch_nov28a

void setup() { ~
D sEEs X
suew  vimss ]

] Esplora Bult In by Arduino [+ 1.0.4 INSTALLED ~

Grants easy access to the various sensors and actuators of the Esplora. For Arduino Esplora only. The sensors avaiable on the board are:2-
Axis analog joystick with center push-button,4 push-buttans,microphone, light sensor, temperature sensor, 3-axis accelerometer, 2 TinkerKit input

connectors.The actuators available on the board are: bright RGB LED, piezo buzzer, 2 Tinkerkit output connectors.

LoRa Node by Arduine

LoRa Node library for Arduino LoRa Node Shield. This library allows you to send and receive LoRaWan packets
Mare info

Adafruit Flora Pixel Library 0 Adafruic
Arduino Library for Adafruit Flora Pixels Arduino Library for Adafruit Flora Pixels
Mare info

IBM LMIC framework by 151

Arduino port of the LMIC (LoraWAN-in-C, formerly LoraMAC:
RFM92/RFMI5 tranceivers

Mare inf;

C) framework provided by 1BM. Supports SX1272/SX1276 and HopeRF

LoRa by Sandeep Mistry
An Arduino library for sending and receiving data using LoRa radios. Supports Semtech SX1276/77/78/79 based boards/shields, =

K 33.12 A KT “lora”
(3) HEFE “LoRa” JFRME, Mith “z3&” o4, wIEHOHRA, Wikl 33.13 Fir.

Al T 2

s @ miEs
vol X2 £8  v/zH 28 ~ lora ~

LoRa Node library for Arduino LoRa Node Shield. This ibrary allows you to send and receive LoRaWan packets

/| | Mare info

Adafruit Flora Pixel Library by Adafruit
} juino Library for Adafruit Flora Pixels Arduna Library for Adafruit Flora Pixels

VOl IBM LMIC framework by 10M

Arduino port of the LMIC (LoraWAN-in-C, formerly LoraMAC-in-C) framework provided by IBM. Supports SX1272/5X1276 and HopeRF
RFM92/RFMIS tranceivers
More info

} LoRa by Sandeep Mistry
|An Arduino kibrary for sending and receiving data using LoRa radios. Supparts Semtech SX1276/77/78/79 based boards/shields
[More info

W% 0.3.0 v &%

Lora Serialization Joscha Feth

Library for serialization of data on the Arduino side and deserialization in the TTN
More infg

P 33.13 %% LoRa JF &k )%

4.2 LoRa P E4HE
(1) 1T A58 57 1 LoRa REHeE T Arduino B2, T BUY 754 LoRa H Hedie e Hot 37
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& HEAE Arduino Mega 2560 HLAHL ERIRS, FFHE K2 & % LoRa #itbR, 1 33.14 Fivs.

.g' M![,

|

/4 33.14 LoRa %,Wﬂﬁ

(2) XHEFTH 2 4 LoRa 17 fi4r Hleesk A SLER L 1Y) LoRaSender 71 LoRaReceiver SC A4
A5, HHHIEE N LoRa K% ST LoRa Ui /. st fCigm k. Bt 541 EE
RSN E, AR R

4.3 LoRa Xt =i@(s
(1) ¥ LoRa ik sl LoRa #20cy siid i r v fib e, 4nf& 33.15 Ao

- i3 i i 'tk H

K 33.15 ¥ LoRa 7 ilid Hjth fit e

(2) 737 P> LoRa T Al USB A i B ULk %% PC, @it Arduino IDE & [

MIAEE B S REZE N 9600)., #f Efxﬁ%w,“\ﬁﬁkﬁﬁﬁiﬁﬂ%%ﬂ%qﬁw RT3
P5—3, HIHEAEIAZ P LoRa ,maﬁa 5, BRI G 33.16. 33.17 fi .

@ coms o b3 @(oms o
| B2 b 13
l LoRa Receiver
0 Received packet "hello 0’ with RSSI -2
1 Received packet "hello 1" with RSSI -8
2 Received packet "hello 2' with RSSI -8
Sending packet: 3 Received packet "hello 3’ with RSSI -8
4
]

LoRa Sender

3

Sending packet:
Sending packet:
Sending packet:

Received packet "hello 4’ with RSSI -5
Received packet "hello 5’ with RSSI -8

Sending packet:
Sending packet:

Sending packet: 6 Received packet "hello 6’ with RSSI -8

Sending packet: 7 Received packet "hello 7' with RSSI -8

Sending packet: 8 Received packet "hello 8' with RSSI -6

Sending packet: 9 Received packet "hello 9" with RSSI -33

Sending packet: 10 Received packet "hello 10" with RSSI -49

Sending packet: 11 Received packet "hello 11" with RSSI -12

Sending packet: 12 Received packet "hello 12' with RSSI -13

Sending packet: 13 v Received packet "hello 13' with RSSI -13 v
[ azhie® EHEEE - 0600 HHE v | Clear output Manam BHATN v 0600 BB v Clesr output

K133.16 LoRa Aikimd M¥dlE  &133.17  LoRa #Mii i M4
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5 REWPBERER

51 FATEmEE

NS LoRa #BE M il 45 25 (B A4, 75 2~ Arduino IDE #3I LoRa M2 & 2,
SCIRUNE

(1) #TJF Arduino IDE Ftii, s sCHE->EEml, Pk miAmE, Wik 33.18. 33.19
FiRo

sketch_nov28a | Arduino 1.8.5
XfF fRE WE T8 %8

b ili Ctrl+N
FI3F- Ctrl+O
ISR >

AN >

il >

ESCi] Ctrl+W

1§17 Ctrl+S

BFA..  Ctrl+Shift+S )00) :
RmEiRE  Ctrl+Shift+P

FIED Ctrl+P

BER  Ctl+ES
o culsQ ("LoRa Receiver”);

K 33.18 FTHF L0

EER X
HE [
MBXERMAE
C:\Users\DELL\Documents‘\Arduind %
REBIES Rk v (H/EER Arduino)
RESTHEAA 20
SFEER- M EzhiEE 10024 (FEER Arduino)

Exgms: g ke

BERTE: X v

Lewirs

ClrekEfiz

M B ERERS

LEpstugss

[“]Aggressively cache compiled core

M RS R EEH

I RAER EFHRE LR ES (pde > . inod
] HBiF A R (A

FRFF R SR EM '
A 5 NFbE el Ll #mE

C:\Users\DELL\AppData\Local \Arduinol5\preferences. txt

(REEfE Arvduino FBITRIHITHE)

B OBE

K 33.19 HIEmS
(2) TEF IS A BRI AMRCE R AR I L7 A2 FR N T I LoRa X &Ik 2 URL:
http://www.dragino.com/downloads/downloads/YunShield/package dragino_yun_test index.json
A 33.20 FioR.
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=)l X
wE Wi
| WMEfFEME
C:\Users\DELL\Documents\Arduine b k3R
RESIES E3inid v| (FFEERE Arduino)
BEETERD 20
| PR | @ S ETRERL X
| e ~
FEEd BAMIOREE, —fr—4
http: /fwew. dragine. con/downloads/ downloads/YunShield/package_dragino_yun_ a
DesfT
OrRER v
V] EfEE |« >
W” AEEFEEHFRLENL IR
| ]Ageres 3
| & gt H  RUH
V] BEREF A LT BS (pde > . ino)
LIEDY IR R
FRINFF & W e R 58 Uk«
T BRINE] LU EBRRE
C:\Users\DELL\AppData\Local\Arduinol3\preferences. txt
(HEEE Arduino FIEFTE AT
& B

K] 33.20 ¥sh0 LoRa M 2:TF & & URL
(3) miii LHE->TFRMR->F R EBERS..., $THF T RME HE 7 i, anik 33.21. 33.22
i

sketch_nov28a | Arduino 1.8.5
Xt %8 E T8 %8

gt Ctrl+T
MEFR
sketch_nov2¢ EIERBHESINE

/) re SOk Ctrl+Shift+M
X BOKER Ctrl+Shift+L
whilg
L WiFi101 Firmware Updater FRITEIRE..
Se Arduino AVR FF 15
FE£#%: "Arduino/Genuino Uno” 3 s
} . Arduino Yan
WE—I - ® Arduino/Genuino Uno
i e Arduino Duemilanove or Diecimila
// p1 = "AVRISP mkil® > Arduino Nano
5 . RS ISIER Arduino/Genuino Mega or Mega 2560
Sel‘lal.lu IITT X WICI OooL Arduino Mega ADK
| sy B Wy R KN s .
> peran o)
K 33.21 TITFITRBUE P 25
O FaREEE X
ESAES v
Arduino AVR Boards Built-In by Arduine fi# 1.6.20 INSTALLED -~
It aasnFEn:

Arduino Yin, Arduino/Genuino Uno, Arduino Uno WiFi, Arduino Diecimia, Arduino Nano, Arduino/Genuino Mega, Arduino MegaADK, Arduino Leonarda,
Arduin Leonardo Ethemet, Arduino/Genuino Micro, Arduina Esplora, Arduino Mini, Arduino Ethemet, Arduino Fio, Arduino BT, Arduino LiyPadUSB,
Arduino Liypad, Arduino Pro, Arduino ATMegaNG, Arduino Rabot Control, Arduine Robot Motor, Arduino Gemma, Adafruit Circuit Piaygraund, Arduing
Yin Mini, Arduino Industrial 101, Linino One.

Online help

More info

Arduino SAM Boards (32-bits ARM Cortex-M3) by Arduino
ETEEsnRER

Arduino Due.

Online help

More info

Arduino SAMD Boards (32-bits ARM Cortex-M0+) by Arduino
ZTaEssnFEE:

Arduino/Genuina Zero, Arduino/Genuino MKR1000, Arduino MKRZero, Arduina MKRFox1200, Arduina MO Pro, Arduino MO, Arduino Tian, Adafruit
Circuit Playground Express,

Online help.

More info

*/

Kl 33.22 JF A MR E B4R ST
(4) TEFF AR E HAS A ) R F N OGS “dragino”, #k# Dragino Yun JF & /&,
il R R, ARG, Wl 33.23 Ak .
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@ FrEEER X
Draginoe Yun by Dragine Technology ~
B EEREAEE
Arduino Leonardo - Dragine Yun ,Arduino UNO - Dragino Yun , Arduino Mega 2560 - Dragino Yun.

nline help
More info
wH
v
b

K 33.23 %% Dragino Yun J &% J&
(5) #TJF Arduino IDE 22358545 T i libraries SCAF, F¥ S Sz 6 7 Y5 40 32 A 11
RadioHead 11 ThinkSpeak F¥ /& FE SCHFJE#5 2 ATk 42, Wikl 33.24 Bk,

duino-1.8.5\libraries

ER

Firmata

GSM

Keyboard
LiquidCrystal
LoRa

Mouse
RadioHead
Robot_Control
Robot_Motor
RobotlRremote
SD 2017/1/5 18:00

Servo 2017/3/20 17:42
SpacebrewYun
Stepper
Temboo

TFT 201771072 15:37 1
thingspeak 2017/11/28 20:12 prdi=g

/Kl 33.24 ¥+ hn RadioHead A1 ThinkSpeak JT % J#
5.2 LoRa#&imTim5 LoRa MXAYZHE

(1) LoRa Zuiii 5 sUBIZHE 7Rl 4.2 TS, AR HH IR B AL B85 LoRa £ 15 &3
B, AR A BRI o A, R R A 33.25 Fiw o

VvCcC L 3Vv3

Arduino i &
(LoRaZ& it 75 1)

RIRE LGS DATA g . A0

GND GND

P 33.25 IR FE AL B A R A
(2) LoRa M AT f A — M TC 2R % H 2%, KF LoRa W 2% ) WAN T P 2852 N Internet,
o HEYR T B YEE R A A, ] 33.26 B

230 I http://www.thinkmesh.net/wireless/



Jin&Jiang, (ELMZKHORHAE: R, MAHS5%E) (58 3 )R FM, HHERF ARG, 2018

/€ 33.26 LoRa M Internet
(3) LI PC W22 2144 4 dragino-xxxxxx MM 4%, Wik 33.27 Fis. 1ER, # PC¥#%
HIREM R, 1HR”ICLM R4 PC 1) USB #:H.

VMware Network Adapter VMnet1

EI 7 Internet

LoCoJSQ

nbu-wireless
Fris

dragino-1865b0

FHA

Rt ArTBESBRRE I ME R EAIER
[] eanies:

] 33.27 %% dragino %%
(4) LoRa P/ AIBRIA IP Huhik v 10.130.1.1, AI7E PC 3 B 28 i A 10.130.1.1 #EA M
K BT . B RS BRI root, HEHGERIAA dragino, W1 33.28 K.

<« c @ ® #& 10.130.1.1/cgi-bin/luci/admin

dragino-1865b0

Authorization Required

Please enter your username and password.

Usemame  root

Password | esssssss

@ Login @ Reset

DRAGINQ TECHNOLOGY CO., LIMITED

K] 33.28 A LoRa 2% Web Fi
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53 EREHIEAMAR SRS
Afii LoRa WIBI IR % 4 B AL, ASBeR FTBLA (FFIRAIER - ThingSpeak

YENDRAR S %%, DB
(1) #EX https://thingspeak.com/users/sign_up, VEM ThingSpeak #7Ec AR 55 28K 5, 4

K 33.29 filf7 o

< C @ (O @ https://thingspeak.com/users/sign up

|:| ThingSpeak“ Channels  Apps  Community

Sign up for ThingSpeak

The ThingSpeak service is operated by MathWorks. In order to sign up fc

Create MathWorks Account

[ Email Address o

Missing required information

H To access your organization's MATLAB
license, use your school or work email.

] 33.29 5/t ThingSpeak 415k I 55 2 K- 5
(2) BENIFEM B S, s Channels 1=, 4[] 33.30 ffi7~. &itdi New Channels #2411,
BIEEHRIEIE, Field NECREMBIR R IT, ARLKNEEFNEE, &ERMAEERRE. W
K 33.31 7o

« ¢ o ® tps;//thingspeak.com/channels ] o

D Thingspeak"‘ annels ~ Community  Support =

My Channels

New Channel

K 33.30 @ dEiEE

<~ C o @ @& https;//thingspeak.com/channels/new

m ThingSpeak“' Channels ~  Apps  Community  Support -

New Channel

Name LoRa Experiment

Description Temperature and Humidity Data Channel
Field 1 Temperature
Field 2 Humidity

] 33.31 1) it e i £ s i
(3) FTERHIEIEA S, s CAIEREE TR API Keys #%48], 2 #Z@EE R 1D Al
API Key, #n] 33.32, 33.33 flizn. HHTIX AU RS #8347 #dE BA%, Frbl R fidxizi
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TG 1D A1 Write APl Key, FIT LoRa W6 i FAL K N 22 4530 1F

<« 2> C @ @ @ https:;//thingspeak.com/channels BWE et

D Thiﬂgspeak"‘ Channels = Apps Community Support ~

My Channels

New Channel

Name * Created Updated At

& LoRa Experiment 2017-11-28  2017-11-2813:35

| Private | Public | Settings ‘ Sharing | APIKeys ||Dataimpoart # Export

K] 33.32 EriffidiE APl Keys

&« c @ @ @ hitps://thingspeak.com/channels/375171/api keys

L:lThingS peak'“ Channels~ = Apps  Community  Support ~

LoRa Experiment

I Channel ID: 375171 I Temperature and Humidity [
Author: yzwdwt

Access: Private

Private View Public View Channel Settings Sharing API Keys D:

Write APl Key

Key IEZT6Z6L1F652006

& 33.33 ilHiE ) ID A1 API Key
5.4 FAGEER R

(1) % LoRa £ b sk AR SEAR AR (L) dht11Client JRACHS, FEANIL RIS
FFH LoRa £ 11 I et (AL, 4l 33.34 .

f G TV
b

W
o
2
=

3

P 33.34 LoRa 25 s il i FE i it F
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(2) 45 LoRa &1 fi et A S IR R 1L () dhtl1Server JEACAD, PEANIT FEIE 2% 5286+ 5.
R R, FEKIEAS TR myChannelNumber 5 myWriteAPIKey {815 2y iR 1M1 )
ThingSpeak iBi& 1D A1 Write API Key, #1& 33.35 fi7x.

sketch_nov28a | Arduino 1.8.5
it fiE B TH %8

sketch_nov28a §

//If you use Dragino IoT Mesh Firmware, uncomment below lines
//For product: LGOI.
#define BAUDRATE 115200

unsigned long myChannelNumber = 20xx93:

const char * myWriteAPIKey = "B9ZxxxxxNVEBKIFY”;
uintl6_t credata = 0;

uintl6 t recCRCData = 0;

float frequency = 868.0;

& 33.35 dhtl1Server J5fKHD
(3) 4 LoRa M Jekesk dhtllServer SCARARRY, B il THR-STFRM, KA KRR
#4 Dragino Yun + UNO or LGO1/OLGO1, #n[& 33.36 fif7x.
H T It PC U2\ Dragino 4%, AT 45k 1% LoRa M IEAT ARG ke . it
T H->u 1, #48 10.130.1.1(Arduino Yun) /453 1, anfd 33.37 fiim. 1ERE, #iL#H PCL
IR BN 1, EBE LN RIEE PC ) USB #:0, YIS Z LM, HEHEA
Dragino M4 . ke it #E v 75 E AT AR, & i A\ %5 dragino.

@ sketch_nov28a | Arduino 1.8.5 —
it fidE B TR %8

Bt Ctrl+T
BT
sketch_nov2é  {ETEARIBHERMIIE

#tdefine I BRI EE Ctrl+Shift+M <
BHE2ES Ctrl+shift+L Arduino Leonardo ETH
WiFi101 Firmware Updater Arduino/Genuino Micro
unsigned Arduino Esplora
FEAMR: "Arduino/Genuine Uno® | Arduino Mini
const ché @ N
> . Arduino Ethernet
uintl6_t TSFHEARIER Arduino Fio
uintlé t #5{238: "AVRISP mkII® b Arduino BT
~ WRFEISEF LilyPad Arduino USB
float fregquency - s08.U; LilyPad Arduino

Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
{ Arduino Robot Motor

N1 3 ©_/DATTANATOY Arduino Gemma

void setup()

<

Adafruit Circuit Playground
Arduino Yan Mini

Arduino Industrial 101

Linino One

Arduino Uno WiFi

Dragino Yun

Dragino Yin + Leonardo

Dragino Yin + UNO or LGO1/0LGO1

Mranina Vin + Mana 9E&N Arduino/Genuing

K 33.36 VT A AR R
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@ sketch_nov28a | Arduino 1.8.5 - ]
it #E E I8 =8

EamE CurieT
RE
sketch_nov2¢ $EIERI T ERTINE

e Ctrl+Shift+M

BONEE Ctrl+Shift+L

WiFi101 Firmware Updater

FF#£1: "Dragino Yan + UNO or LGO1/0LGO1* >

Ls] § RO

ST EHES dragino-1865b0 at 192.168.1.126 (Arduino Yin)
dragino-1865b0 at 172.31.255.254 (Arduino Yin)
dragino-1865b0 at 10.130.1.1 (Arduino Yiin)

] 33.37 148k I 2% i 1
(4) 4 LoRa Z&uii 15 miffi F USB % i M £ki&EH: % PC, i@id Arduino IDE H [ A4 5
E, WffiA LoRa 417 i 5 LoRa MG DI EATIEAE, o M5 s 33.38 .

CcOoM5 — m] X
R

~

{222 "AVRISP mkil"
RS |ISEF

Humidity and temperature

Current humdity = 37.0% temperature = 29.0C

got reply: Server ACK
Current humdity = 38.0% temperature = 28.0C
got reply: Server ACK
Current humdity = 37.0% temperature = 29.0C
got reply: Server ACK
Current humdity = 37.0% temperature = 30.0C
got reply: Server ACK

F€33.38  LoRa i i i A 45 1
(5) BHZHIE ThingSpeak b Tl (EEARAS, wI L I LoRa £ 15 /i EAR IR
BEERE, WK 33.39 vr. R, ARSLIGURILDKS LoRa £ 11 S ALHkR & & v 30s, 1k
A HATIE .
Channel Stats
Created: aboutan hourago

Lastentry: less than a minute ago
Entries: 27

Field 1 Chart 2 o s x Field 2 Chart o 2 %

LoRa Expeniment LoRa Experiment

P 33.39 SN LoRa £&ufi 17 s (IR E(E 2

5 RIS

ASEIG S E o SEHL T LoRa 1Y IR Hcdfe A& . B3 R 250l AE P A NEEAT SR A, 1A
5 LoRa K E BlAE RF il AIIEIE B E LoRa BRI rb M9 B e 1, 45 5 A B 0 ok
HIEERKEE.

55 BB SEIL T LoRa 2 5 IR I ik 55 4 18] (R IR 1 o 0 R I HL A A% 1R
SEHL B 58 3 A B M I AR 5
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K=+ HE{ AR E ST & E A

1 SREEXRSHD
o1 AJHST5ERK
o E LT ROS HIHL#s NI KISt i it 72
o FHfR ROS )T K Fehit

2 FWWE=E5FEIE

A de
21 SLGE=

Robot Operating System(ROS) /& —/MHLas NEEFHESE . B 3Eft THAE RGN A MRS
IR RER SN R SLL. SRR RS, S,

ROS (1) 2 H br s A A AL NS B2 HF . ROS & — A~ ik
FEHEZE, IXULtFEpe 2570 5 T 0 2R A IR AT RE L . ROS I RF—FlT
RIDAEAE R G RS0, WS TARE I PME B AT o IX AN BT A] DA — AN TARZ R R A0 S B
M R G P 2 D e S ar k5 (4552 ROS BRI .

HZ&T ROS iES #1187 http://www.dengke.xyz/archives/category/robot.

2.2 SCIG[RIE

(1) ASSCEG T ML NS5 34.1 fiTzn, Raspberry Pi 3 {E AR, HBOLTHEIASL
IR BT 52 £37. 5 s &I 44 8 (Simultaneous Localization And Mapping, SLAM)%E:AtDh&E, Arduino.
TB6612FNG 110y FAHLUK B AR o

RPLIDAR

Raspberry Pi 33:4%

Arduino et
R R HLHLER B R FHL YRS B

K 34.1 iﬁiﬂim%%)\é*m
(2) As2ih 24, Hlos AAESESZI613EE PC 3 Ubuntu RN IR 5h UL 38 A 4T
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SRS, AL WIF IS, JEERNE 34.2 FioR. ARSZIG ML A NFERESEEG, HIE @A A
R IR

o — T B T+

i Ub“”;;@u ]D)) WiFi (((( P ES IR N i

K 34.2 BLas A\ fzil i #

3 TLWIMES5®RIRE

(1) HEETUE:

B RHL 2N EL AR Raspberry Pi3. TF R, HHLIRSIH . WOGEE. B, 4
) | WEIRFBFIERSE— 4. HDMI # VGA Z—MR. VGA Z—#R. USB #1115 ft
Rbr—& (FEHA. FlEERE D (FFH&). PC—£&. wnt-robot £4t%5i1%. robot-node
R45:1% . SDFormatter # . Win32Disklmager ¥4+ VMware Workstation 14 .

(2) f A UEEA

ewnt-robot. robot-node R G HAL AT ATEE HilE, F2E W WNASLIR H07 R G M FREL:
http://www.thinkmesh.net/wireless/ .

eSDFormatter #ff: 1EZMAHMAN 4.0 i, 3B KN4 TMB, FEITTEE WK
55 %256, WNTLab/experiments/exp34, ‘B M K&tk 4 http://www.softpedia.com/get/System/
File-Management/SDFormatter.shtml .

eWin32Diskimager #ff: 1EEMHMAN 1.0 R, LA KNLN 12MB, T EHI7 ik
DL S8 TR WNTLab/experiments/exp34, B W T &bk 4 https://sourceforge.net/projects/
win32diskimager/ .

eVMware Workstation ZfF: E i H kAN VMware Workstation 12 Pro, 22256 K/
210N 470MB, K #7915 L9286 ¥ JH A WNTLab/experiments/exp34, B W K #Hulik A
https://www.vmware.com/cn.html ,

b
vy fx,
G ,l ’
e 2% =
. ~
K 34.3 HDMI ¥ VGA £ K 344 WHRIRHETEE S
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K 345 VGA % K 346 #ahylas A
4 WP BEER

41 SKWEF

411 EEREEEN

G 2.2 55286 B 41, HLAs AMT Ubuntu BEAUPLIE TS WIFi 3845, e 2e 75 B4
TSR3, ST (B, T E, @R EHHAE A IG5, iEE
JH 2 WiFi /25,

(1) MRIESLES =28 4.1 9709, AR, Hh TR UL AP, 7 LAk
AFEN Internet, SEIGFEAH R N FEATRI T

(2) BENTCLREK oS B AU, A 200 “DHCP AR 55 #s-F bk /0 Bc 7 4240, #EA

B 34.7 PR Jrif, sy “USIETE A7 AE AT DU SEAS 205 26 70 Foisg A SR 4 1P diuhik.
B R, RSSO B B ThRE .

b Euhil Gy

F i BDECP RS SRR S EITE -

| o | MACHit | IR [ I %5 | W |

FhiEEE EREEEER EREEREA ks FREEE
EE, RRITER SR SR fRE AT Fin g GIPMRT » FEIRTRE A SR -

[E=&] [F==] [=8]

K 34.7 HAHIE A

412 SARGHRE

A 5286 5 wnt-robot. robot-node N 24545 1%, Hrb wnt-robot 24 PC i i Ubuntu k&
FINLSCAF, robot-node ANLIES N EIRIEH I RG (FHER, KT U1E, W IEHAT
P 7 FA G R, AR 4.1.3 b PN 5 o) FNRFFERRIPRINT

(1) MRIEZE 3 WHER I RAFAL S LA

(2) 7 PC SRR 2 I 10 WIFT %% . (BYER, AR PC i/ T G4, #HEF4
[T PN ST o B 5 26357, AR PC fEH 192 2 26 e 47 )
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&« PSR Internet b REEEE » v |4 | BE s b
| es- - 0 @
I L‘ VirtualBox Host-Only Network L". VMware Network Adapter

~," EER S VMnetl
@7 VirtualBox Host-Only Ethernet ... W BER
L‘. VMware Network Adapter [ ARz
= VMnets = B
7 2R @7 Intel(R) 82579LM Gigabit Net...
L g 2 :. TERBERE 3
=] T 512 2
@ TAP-Windows s Adapter V9 dim TP-LINK Wireless USB Adapter...
L". ToEERERER: 4
\;}m FiEE
Microsoft Virtual WiFi Minipor...

K 34.8 R LTI WIFi g

(3) ZMSLES—38 4.2 AT iR 7%, 1E PC wffi A VMware /43 X\ wnt-robot M 4UHLE%
%

(4) SR —5 4.1 TTRTIR Tk, fEMEIRH S robot-node R4tHil% . FridHiH
LF () WiFT 25, S8R BT ALY 2 A %% WIFT N4 .

(5) WRIE 4.1.1 HQ)P AT, BEANLLE DB A, ARk —ANE 20
FRAS P ik, anfE 34.9 .

B
A THEEHCP AR SRS A B -

D MACHIHE TEE b i
1 B8-27-EB-45-9F-11 192 168. 1. 102 Y YRIE s

[FhEEE | [ FFEZEELE | [ BHEEEER | [WRFEEE |

3R, BREEAE RSP RS AT PR S EIPHAY . FTRNEEAREN -

[E=&] [F—&] (&8

K134.9  JMMREIR 73 BC R S SR 1P s dik

413 HENFBABEHLTS

ASEE P FMLEE NS SN N, 1558 S5 SR B A i - &, TN
Hed R R FE .

(1) #INC% robot-node RAHER FAMALIRG, FITIRAE.

(2) LA NEMN, FEAEM AR Raspberry Pi3. TF . HHLIREIH . ¥
HeEIA . MR FEARSERAE, SR TR IR T T,

() ALIGFTHNAR N A LR THE: FTEEZBILSER, T EBENEIRFI AL
WKEhtR; bEHEEBOLHEIE. EE N R R TS,

4.2 ROS ZHliB5 &M

WG 2.2 IR R FL TR, ASLIGIEE PC RIS XN, FILTHE LR E ROS £
LB IS, AAPERTE

(1) #T7F PC i wnt-robot MEBHLAIHLES N HLUETT O, JEHfR —F AR NI AR
B

(2) 7EBIHLAATIF Terminal(PREEBECtri+AI+T), AT LA Fard4miE hosts 0, K
& 34.10 ZL 7 HEFT 7 4b robot.local HIMEAE N 4.1.3 F1 25 (5) 2 iy BLHIF# S 1P, BEUG
TRAFIR H
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sudo gedit /etc/hosts

127.0.0.1 localhost

127.0.1.1 WNTLab

E92.168.1.102| robot.local

# The following lines are desirable for IPv6 capable hosts
HE | ip6-localhost ip6-loopback

feeo::0 ip6-localnet

ffee::0 ip6-mcastprefix

ffez::1 ip6-allnodes

ffez::2 ip6-allrouters

K 34.10 &4 hosts (1
(3) AT LAT fir 24’ .bashre SCF, #ifR &S I LT WA A 11 fros.
sudo gedit .bashrc
XJUTHED IR ROS AR E . AL IP/EAFR. WRiEHGEE. WRAE
R, WgsmmEsa sy,
source fopt/rosfkinetic/setup.bash
export ROS_IP="hostname -I°

export ROS_HOSTNAME= hostname -I°
export ROS _MASTER _URI=http://robot.local:11311

K 34.11 H#hil.bashre UL B
(4) PATLL a4, WK 34.12 s N EE,  IRC & 5E il

ping robot.local

wnt-robot@WNTLab:~$ ping robot.local

PING robot.local (192.168.1.102) 56(84) bytes of data.
4 bytes from robot.local (192.168.1.102): icmp_seq= l ttl=128 time=7.4
4 bytes from robot.local (192.168.

1l 5
4 bytes from robot.local (192.168.1
al
1

102): 1cmp ; ttl=128 time=6.
.182): icmp_se ttl=128 time=6.7€
.102): icmp_seq=4 ttl=128 time=6.C
.182): icmp_seq ttl=128 time=8.78

64 bytes from robot.local (192.168.
64 bytes from robot.local (192.168.1

--- robot.local ping statistics ---

5 packets transmitted, 5 received, 0% packet loss, time 4008ms
rtt min/avg/max/mdev = 6.026/7.045/8.783/1.007 ms

K 3412 JREE

4.3 $EHINBZARRIEE

ROS ', %ﬁéﬁ(package)%*ﬁ%%*ﬁ LI SCARSCA e A o B ROS R R F
AR TT, BET A BB ROS HOME . 5 —=J7 3t KL EARfZ A
AT SIS P — AN AT RE AL SE I PC sz AL AT A IZE), IR
(1) #TJF PC it wnt-robot FEfUALAIAL2E A HLIE T %
(2) EEAHLHATIF—A Terminal & H (PRAEEFECurl+Alt+T?), $ATUL T a4, JFMANE
55 123456,  HI S E P 6 B ML A% A RE IR 35 -
ssh rikirobot@robot.local
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wnt-robot@WNTLab:~$ ssh rikirobot@robot.local
rikirobot@robot.local's password:
Welcome to Ubuntu 16.84.2 LTS (GNU/Linux 4.4.38-v7+ armv7l)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com

* Support: https://ubuntu.com/advantage

684 packages can be updated.
132 updates are security updates.

Last login: Wed Jan 24 17:40:08 2018 from 192.168.1.100
rikirobot@robot:~$

K 34.13 IR E R AR
() Bkli/E, BITLL TS, AIEEIRUWIE 34.14 PFURAE, XENAERRKZSH
PUFE I gttt . PREFZE iz 1817,
roslaunch rikirobot bringup.launch

[1516786995.519695]: Encoder RearlLeft: @
[1516786995.524463]: Encoder FrontRight: @
[1516786995.529613]: Encoder RearRight: @

[1516786995.714788]: Encoder FrontLeft: @
[1516786995.719597]: Encoder RearlLeft: @
[1516786995.724361]: Encoder FrontRight: @

K] 34.14 1247 bringup.launch
(4) FHTH—A Terminal & 11,3847 A~ a4, W43 2 W& 34.15 Fros N4, iR#E B 34.15
A TJTHEAN RN, S E A EIX ) AN LA NS AN T IE 3 .
rosrun teleop_twist_keyboard teleop_twist_keyboard.py
Reading from the keyboard and Publishing to Twist!

Moving around:
u i 0
i k1
m , 5

For Holonomic mode (strafing), hold down the shift key:

b : down (-z)

anything else : stop

q/z : increase/decrease max speeds by 10%

w/x : increase/decrease only linear speed by 18%

efc : increase/decrease only angular speed by 10%

CTRL-C to quit

currently: speed 0.5

K 34.15 24T teleop_twist_keyboard.py
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K 34.16 HELIEHINLES Ni23)
4.4 BEITHIVLEA

ARSI RGN T B IR IhRE AL, ZIIREER A T IFRE &R 5 51 2 CMUSphinx $2
PERYFE AT, DA LT WG it A O S 2R . 5 TRk —2 T i CMUSphinx, #2311
%7% https://cmusphinx.qgithub.io/. AT SR TE S5 HINL 8 NZshIThRE, BRszi b
RUTE

() B Z NI ENEAN PC, M EWLIEE A B A B, EFRFEE MK
34.17. fEFHMIE O, fidi“sound”, FIERE“input”Til, 7EFIH FIEFZ BN NIES
e

Ubuntu Help...
System Settings...
Lock

Output volume: ¥ 9,
[ Mute ("] Allow louder than 100%
Output | Input | Sound Effects Applications
Record sound from

Video
ES1371/ Creative Labs CT2518/ES 1373 (AudioPCl 64V/128 / Creative CT4810/CT5803/CT5806 [Sound Blaster PCI])
1 Analog Input

[ ES1371/ Creative Labs CT2518/E51373 (AudioPCl 64V/128 / Creative CT4810/CT5803/CT5806 [Sound Blaster PCI])
Linelin
ES1371/ Creative Labs CT2518/E51373 (AudioPCl 64V/128 / Creative CT4810/CT5803/CT5806 [Sound Blaster PCI])

Microphone
i ES1371/ Creative Labs CT2518/ES 1373 (AudioPCl 64V/128 / Creative CT4810/CT5803/CT5806 [Sound Blaster PCI])

K34.18 IEFEIEEABE
(2) [l 4.3 1P RQ)2E (), mHEEFKEIMEIR, I3 3h bringup.launch.
(3) FHTIF—A Terminal & 1, B17LL R4, w#32101E 34.19 oA %
roslaunch pocketsphinx voice_cmd.launch
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hones

INFO: dict2pid.c(131): Allocated 42672 bytes (41 KiB) for word-final triphones
INFO: dict2pid.c(195): Allocated 42672 bytes (41 KiB) for single-phone word trip
hones

INFO: ngram model arpa

INFO: ngram model arpa : Reading unigrams

INFO: ngram model arpa. : 7 = #unigrams created

INFO: ngram model arpa. : Reading bigrams

INFO: ngram model arpa. 6 = #bigrams created

INFO: ngram model arpa. : 2 = #prob2 entries

INFO: ngram model arpa. 3 = #bo wt2 entries

INFO: ngram model arpa. : Reading trigrams

INFO: ngram model arpa. H 5 = #trigrams created

INFO: ngram model arpa. : 2 = #prob3 entries

INFO: ngram search fwdtree.c(99): 5 unique initial diphones

INFO: ngram search fwdtree.c(147): @ root, © non-root channels, 6 single-phone w
ords

INFO: ngram_search fwdtree.c(186): Creating search tree

INFO: ngram search fwdtree.c(191): before: @ root, © non-root channels, 6 single
-phone words

INFO: ngram search fwdtree.c(326): after: max nonroot chan increased to 134
INFO: ngram_search fwdtree.c(338): after: 5 root, 6 non-root channels, 5 single-
Ehone words

K] 34.19 =47 voice_cmd.launch
(4) EzhErE, s iEEEREANEs) . ERPLE AR, ER. A, A
B IR A 5N go. back. left. right. stop. (ZVEE, & A 2 AT F Il
14 2 IRHEE D) E,  HT T 15 B PRZE ARG R g ISR, i R~ JE W iR ZE )

5 ZHRAoM5TTS
RS AE )5 i 3T ROS BNl N R IAES, Ja2iilas A< sEI0 I 1 38 5% .
6 FEFEI

Lt N & SR Th e Tovk IE R Se B, el T R E d b B, — R
& 11V I 75 2 I 78
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S =+E HlE AR E R E

1 SWEXSHB
o1 N7 55
oilf AR ROS MFF AT
o S RFU LA NS SLAM 113 7%

2 ZRER5RIE

A de
21 SLGE=

(1) Robot Operating System(ROS)s& — MLds NEAFHESE, $ft 7 #4E RGN A RS,
BFETEA R RE AN W R B SEI, AR B, BE A

ROS 132 H b5 @& AN N S A KA S S RF . ROS & — A1 ik
FRAESE, IXLCGEREP B BAE 5 THE o ZARR A IR P B AT Re e ROS S R —Fh2E 1
TRIGGEAEEE B G RG8, v L TR IEME KR AT o ] DU — AN AR B A R S8 SO
RGP OGS il (A% ROS R

HZ%T ROS iES#1# % http://www.dengke.xyz/archives/category/robot.

(2) BN sE A7 5 Hs B #4978 (Simultaneous Localization And Mapping, SLAM)F 57523 72
Ky, AT CARER Ny HLEE ANFERFIRET A — AR IO BIFa# 8, Bahid fE R Ar
B TH A EEAT B B, RN A R, T SE LA A B B 32 AL AR

(3) I B 5% (Inertial Measurement Unit, IMU)S2 K128 A\ = 4l 2 A AN 1)
BH . ARSLIOHLER AT IMU BLRE =R v, S HiREg . TR, 2R T
WIS RE . J7 ) LA R GRS, I U AR S LS ABEES . IMU 7EHLES A SLAM
HHEEEEH.

2.2 SCIG[RIE

ASZIGFE T2 34 I RIS . SLI6 R B S TR ERCHEN LA AT IMUL A K
LRI E SR, AR gmapping B E ALK, 55 ASKHE 1 B G RA7 e B DLAR 45 .
SEI R AR A 35.1 s

RHEAR RS

A 4

BIE. fRA7 A

A 4

et

K 35.1 SZEGUiAE
(2) ASZEE ARG, HLas AAHSES2E6 H51385d PC 3% Ubuntu R ANLIE #1182 sh ML 28 N iEAT
Set, Tl WIF GBS, FEEE 35.2 k.

\ﬂ ToER R AT -

Hiiiii
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K 35.2 HLAF A2 5

3 SLWMESHEIR

(1) HEEBEIE:

B AML B NEME (WAEJR Raspberry Pi3. TF . MRS . BOLEHIA. BIE. &
RS o HLE AT RIS .
(2) fFH UL

WLES NI R FA N SEES 34 HR i s UF PRI, 238 EAT AR SLUR A 75 2 58 s i 34.

4 LG HBEIER

4.1 SLIGER

SEIGHE S B TAE N HENLZR AAH KRS HL: IMUL MAIE . Ll)E. DL ESHITE—
ERZE, RARRSIRZERMER T HZIEE N, R EA A B RIEE R .

[FIRG &, $77F wnt-robot B2 fNLATHLES NHLEDITOC, FEiER =& R L R .
BAAREL IR 4.1.1 £ 413 5Pk, 7RI BTR 1 A% bringup.launch 3X 1. 30 HL R
N RBN A, FESEE 34 55 4.3 W5t 2 1 1%t

LEFEAUAL AT T Terminal (BREE“Ctrl+Al+T”), 047 R & Ar4wl #E N bringup.launch 3¢
g S . &l 35.3 L i R, Q@@ =AW A ARHE IMU. ML, 2
SN E BN S (FUR, il FRWIEZ ) 7%, LiF#i.)

sudo gedit /catkin_ws/src/rikirobot_project/rikirobot/launch/bringup.launch

<launch>
<!--serial communication between arduino and pc via usb /-->
<node name="arduino serial node" pkg="rosserial python" type="serial node.py" output
<param name="port" value="/dev/rikistm32base" />
<param name="baud" value="57600" />
</node>

<node pkg="ros arduino imu" type="raw imu bridge node" name="raw imu bridge" output="s
<rosparam>
imu/gyroscope bias: {x: -0.013545, y: 0.056887, z: 0.016990 }
imu/accelerometer bias: {x: -0.422578, y: 0.053516, z: -0.310391 }
</rosparam>
<param name="imu/perform calibration" value="false" />

</node>

<node pkg="imu filter madgwick" type="imu filter node" name="imu filter madgwick" ouf
<param name="use magnetic field msg" value="false" />
<param name="fixed frame" value="odom" />

</node>

<node name="riki base node" pkg="rikirobot" type="riki base node">
<param name="angular scale" type="double" value="1.0" />
<param name="linear scale" type="double" value="1.0" />

</node>
</launch>

K] 35.3 bringup.launch SCf4 P9 2%
411 WRIEHZEA IMU
(1) HE IMU Hi, K bringup.launch SCHEA B O z (HESCH: 0.0, FHFLRAF.
(2) ERIHLHFTI A Terminal & H (PRIEECul+Al+T?), FEANE L HIIHAT LT
%, JFHNE Y 123456, R SCILERE & sk BIHLAE A ARG . 58 U IRIFIS AN & 1847 .
ssh rikirobot@robot.local
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wnt-robot@WNTLab:~$ ssh rikirobot@robot.local
rikirobot@robot.local's password:
Welcome to Ubuntu 16.84.2 LTS (GNU/Linux 4.4.38-v7+ armv7l)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

684 packages can be updated.
132 updates are security updates.

Last login: Wed Jan 24 17:40:08 2018 from 192.168.1.100
rikirobot@robot:~$
K 35.4 e E BN AEIR
(3) FEH A —A Terminal & I HIE1T LA N4, A3 2128l 35.5 B N4, IXLLH
BTN S AR K gt . IREFIZE D% 29817
roslaunch rikirobot bringup.launch

[1516786995.519695]: Encoder RearlLeft: @
[1516786995.524463]: Encoder FrontRight: @
[1516786995.529613]: Encoder RearRight: @
[1516786995.714788]: Encoder FrontLeft: @
[1516786995.719597]: Encoder RearlLeft: @
[1516786995.724361]: Encoder FrontRight: @

K] 35.5 1247 bringup.launch
(4) /£ Terminal & L iz LM a4, AIf3201401& 35.6 s IMU %l .
rostopic echo /imu/data

z: 0.0133555633947
angular velocity covariance: [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]
linear acceleration:

X: -0.593047

y: 0.258984

z: 10.076016
linear acceleration covariance: [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]

secs: 1500526643
nsecs: 978554958
frame_id: imu_link
orientation:
X: 0.0236128152663
y: 0.00875377229973
Z: 0.293314598656
w: 0.955684232705
orientation covariance: [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]
angular velocity:
X: 0.0985349426103
y: -0.0848122678156
Z: 0.0169979892671
angular_velocity covariance: [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]
linear acceleration:
X: 0.0710155
y: 0.2199215
Z: 9.9588285

linear acceleration covariance: [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]

K356 IMU %
(5) BHE IMU (1) H AR 244 Bl 35.6 2L T HEAL Y z (HF#RE] 0.01 LR 7k R
a. TEMIA Terminal & 11 ERH% R ARTERE “ctrl+c” I 47Ty 2
b. # K 35.3 FOARIMEEECNIE 35.6 FF ) z (IR /NEUS G 6 1), FHHRAT
c. HIPATH(3). (4)P, FWEitnt ¥ 35.6 11 z {H;
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d. # z HMARIEBER, WP a FFRERIRHE, BERBIEK.
412 RIENHFABRERE
Q). (2): [F4117282) (3)-
(3) fE5 —A Terminal & N HZ4T LA N4, A 211K 35.7 fnsi R .
rosrun rikirobot_nav calibrate_angular.py

rikirobot@robot:~$ rosrun rikirobot nav calibrate angular.py

[INFO] [1500526839.637347]: Bring up rqt reconfigure to control the test.
K 35.7 ik fd
(4) FHTIF—A> Terminal & 1 CRHERBIMEIRD, $HATLL T4, 52T i
& 35.8 Fros .

rosrun rgt_reconfigure rqt_reconfigure

| #Dynamic Reconfigure D@ -¢
Filter key: 8 - *
collapse all Expand all test_angle 0.0 ) 360.0 |360.0 J
calibrat... speed 1.5 J 15 |os |
imu_Ffilt...
tolerance 1.0 @ 10.0 [1.0 |

odom_angular_scale_correction 0.0 ) 3.0
sart_test EI o

K] 35.8 RIHEfHE
(5) ARHEAIEEE 1 H br 2 LA N BE0E e s: BUNMERI ) 360° o vk
a. i 35.8 FF@ANEAL, HLAE NS FFUR R e s
b. ERAHLAR NI TE R, WS E et (1 M ;
c. WIRBEEE A KT 360° , MK 35.8 FOAKIMEMD, 2Bk CGEILL0.1
B
d. REPITEE a £ c, HEXIER,
e. BENER)E, HE 3 h@arIEESCNE 35.8 HOAKIE, FHIRIF.

Kl 35.9 FAEALAS N AR

413 RIENHFALRE
FRHELR T L 5 B A D BRI A — B, AFZ AT
o )L PAT RIS T:
rosrun rikirobot_nav calibrate_linear.py

o (D ms Ry 35.10 fis:
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D@ - ¢
(8 & Jcalibrate linear %
test_distance 0.0 () 20 [10 |
speed 0.0 () 0.3 [04s |
tolerance 0.0 ==} Ny 0.1 [0.01 |
odom_linear_scale_correction 0.0 s—— ) 3.0| [1.0 | |
start_test E @ @

P 35.10 kLR E
o IMELLHFE I H bt A HLAS A\ BEOE BONMER L B 26477 1m BE S,
o LFHERbRE, K 35.3 @A RIMEZ A 35.10 HOAHIME

K] 3511 KHAENLZS NLIESE
4.2 EF gmapping BRI BT FE

gmapping & — AN HE o8 ¥ A IR IR TR A0, e A F IO B TR R U R B SR AR
YEHh A
{8 ] gmapping 04 i 4 [ 75 EEAE S BN a8 Nz sh B Al EEAT, Dby s 1 PRI i
SR TE RS 34 5 4.3 TR, JF HARKEFIAS Terminal Hdr & RFFHEITIRE . FEUP BT
(1) FHHTFF—A Terminal & 11, [FIAFSELE ssh 77 &R BIM AR, FHHRATLL s
BATHOCTRIE MRS, ERIHBLAE 35.12 Fs 74, BOGH IR B3I .
roslaunch rikirobot lidar_slam.launch

[ INFO] [1500522665.025542473]: Sim perziod is set to 0.20
[ INFO] [1500522665.921997358]: Recovery behavior will clear layer obstacles

[ INFO] [1500522666.129248633]: Recovery behavior will clear layer obstacles
[ INFO] [1500522666.383381175): odom received!

K35.12 IEfTHOCE LRI
(2) FHTIF—A> Terminal &0 CAHIERBIMAIR), PATUL N a2 R0 rviz. rviz &
ROS —3k 3D WAL T A, FIHE AT LB R Las N A .

rosrun rviz rviz
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| Interact | < Move Camera [ ] Select 4> FocusCamera  mm Measure 2D PoseEstimate .~ 2DNavGoal @ PublishPoint 4 =

I pisplays @ Views

v & Global Options TS
Fixed Fra&e map Type: | Orbit (rviz) = Zero
Background Color [l 48; 48; 48 ¥ Current View  Orbit (rviz)
Frame Rate 30 Near Clip... 0.01

v v Global status: Ok Target Fra... <Fixed Frame>

v Fixed Frame OK Distance 10

» % Grid Focal Shap... 0.05
Focal shap...
Yaw 0.785398
Pitch 0.785398
» Focal Point  0;0;0
Add ouplicat Remove Renar Save Remove Rename
O Time

K 35.13  rviz S
(3) AiiiZE b fA“File-Open Config %4l , 7654 H 1 & 11 % $/home/wnt-robot/catkin_ws/
rikirobot_project/rikirobot/rviz/slam.rviz S04, 4T IF.

File Panels Help

Look in: [ /homefriki/catkin_w...ject/rikirobot/rviz *| € » A ERE]
gpen cunﬁg B computer | Name v Size Type Date M
& ki [ auto_slam.rviz 10KB rvizFile  7/26/11
sva T Fi [ laser.rviz 4KB rvizFile  5/29/1.
Ed ve Con n'_:l [ navigate.rviz 8KB rvizFile 5/29/1.
[] odometry.rviz 4KB rvizFile  5/29/1.
SE!"’F‘{_"'lﬂﬁg As
L= S Y Aa
Recent Configs
Save Image
Hu It | File name: slam.rviz Open
d . . R Files of type: |RViz config files (*.rviz) 3 Cancel

K] 35.14 5 i“File-Open Config %4l K 35.15 #TJF slam.rviz SCF
(4) #T7F slamurviz SCHEJE, LB AJFUR G LI . 41 35.16 fis, L% 5 R
HER IR Y RTHE R B P ERGY), RBEE 2 AR E I B, K EHORER 7 I 2 2501 H
B X S

K 35.16  JThnty e A
(5) fESKH 34 5% 4.3 WITIF AL & L, $ZHINLE ANAE S M NIz sl, fEaLas A
RENE I 21 b7 A N A E X3, AT BN e B = 3 ], i 35.17. 35.18 IR
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L -

#3517 PEHLIE ASE AR s

e

-

i 35.18 R
43 ZIEHESREFHBE

WA iR P ER ) b BT DU T S5 &, (B n] B AP AE — S 1 A5 S HTSCRA
FAE, I (7 EAE R A H R R LA = A R 7R 35.18 HEAEAE, LI 35.18
ARG A el O

a. Hu P PR X R il A4

b. #5 K X IBAFAE T s

C. oy Il S EL

XTI ay b, EIETFoR i hILE AR by 8] RS X, I AR XI5
BRI R — Rl X e, AbLEs NE AR — XU ARl as N, BUOSROEHRIE
K G AR AW, DB D A ) e T DA, K 2 I U A

BIESE AR EE NI EE, ANERE rviz TH, B RRAEUGFSEH, SR
R

(1) FHTH—A Terminal & 11, AT Fidar &2 A B /17 H 5%

cd catkin_ws/src/rikirobot_project/rikirobot/maps

() YT Tk %, BATIRAFBERIASCE, 45 R 35.19 Fr.
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Jmap.sh

INFO] [1500522998.329660714]: Waiting for the map
INFO] [1500522998.653439573]: Received a 1984 X 1984 map @ 0.050 m/pix

INFO] [1500522998.653698137]: Writing map occupancy data to house.pgm
INFO] [1500522999.058150782]: Writing map occupancy data to house.yaml
INFO] [1500522999.058841156]: Done

K] 35.19 fRAFHLIE]
(3) BT Fidan 4, EEME M. Hb.pgm Alyaml BRGSO, G 42
50 v H A R %S
Il -h

5 ZR7IEWL
A ATHLE AR T SLAM Thfle, HIEIFRA T 3.

6 /EII_’\%IJHI
ZI-UJJHJ \ﬁ“ﬁé\ i3 ssh 7 B R BIM ARG FHS AT, 75 &2 HARAE RE UL
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ST =45 BT WiFi BT ABREHISz

1 SEIHERYFIZEK

o HR WiFi (TR IH (5 JF 3
o SR A WiFi (5 B Hum FE4E H AL &

2 EXWER5SFIE

21 SLWER
WiFi. BEF RS SMIRES L HM S 3 &,
AP Fe Wi BB A, i S e st +—.
2.2 SLIGEIE

(1) BRI

iBid ESP8266 WiFi B # 5 FHLu APP L5 HITE A K% % Arduino JF R (T
TAMED, Arduino ARG EII 5 2 K LS RENLIE Fe . Hor, splsEHI e A
REETREBN 7, e EITC AR RTHE T ). il EE ] 36.1 Fios .

] ) ((« mEE
s | L LA B LA

APP JoLEWIFi B (E
[ en +—

TRl FELAL

Arduino

B 36.1 WiFi 2 il o N\ A J BEAR ]

(2)  MEHLIz ] R 2

FENUB DS 3R g1 2k: HYRL . HZAE 52k, Arduino JFAMGETT 51 9 %t 4
$179 20ms HIKE, FENLIEACEIAN ] & 22 b A Dk 2 e s BN A BE . AN 2 S fEd LY
ik bt o S B S RS M B A R R R RE S AN AL, S AR BRI B HE

(3)  TCh LR A i

Toh AL EEAC & AR AR B d (B RRH T I e B AR B D o HAZ BT AL
L, ANTR] o 2 P AR N Jr Xt B 8 AN R o R At I 9 2 A SEE Bl B o v

3 XWIREEZRIRE

(1) HIEZHEIF
PC 1 4. Arduino Mega 2560 . 5 HLEEER 1 4>, ESP8266 WiFi #5Ht 1 />, A ITZE# T
12V Hih 1 /4N, Android 2GEFHL 1 3. B MR 122, Arduino IDE.
(2) MU
o SARAMEMFUNE 36.2 28] 36.6 Fow, VEAIE FH 7 v L S ae 0 B
o RSN M AL EIR S, SIS U R R4, NS SRR A
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B, S0 5 e N B — N ] 7] T L
o ARSLIGATH ESP8266 BLHLE N WiFi i E i, FHCHEAEE S % L1+ —;
o ASEIGHLALEL vt APP AHICURARAS K apk Zeds L, g2 5 IF R, VI
SELG B AL WNT Lab/experiments/exp36 -

& 36.2 Arduino MEGA 2560 . F LB

K 36.4 12V s

4 LG FBREETR

4.1 FFRIRIEFIER

FESEIGAE A Arduino Mega 2560 E35HE 1 4, BEFASLIGR AL B HBRARL . B
SZG 7N 4.1 75 Arduino AU EE SRR, T Arduino IDE, %ii%IfEest A% 3] Arduino Mega
2560 E#=Et . il 36.7 s

253 I http://www.thinkmesh.net/wireless/



Jin&Jiang, (ELMZKHORHAE: R, MAHS5%E) (58 3 )R FM, HHERF ARG, 2018

o3 = |

€ sketch jul25b | Arduine 1.83
X+ RE WE IR 25

sketch_jul25h

#inc erve. h> il
Servo duoji, disnji: // FIfBArduinoEERIEE— - UM AI— i BT S
HE AR

/I REETTRE
Lo/ EEEERR

ttach () JIEXFEANES A

Ao J/EXEBAEE 10
conds (1000) ; //kr duine ServoEEBHiAFCMEEAM200ns, (ZBIRFIINE
econds (1500) ; //Arduino ServoREBRiAFHEER200ns» XE T E

delay (50000 ://4Rwi £y E AR AT — L84 8]
Serial2. println (ARSI ") //wi S R ERHE(E

delay (1000) ;
PR, o e LR e et

K 36.7 FiACHSESt

4.2 TIAREHERE

(1) HR4EE 36.8 fran, AFHAXT B HIZ %4 ESP8266 WiFi 11, Arduino Mega 2560
B HUBLER. FHLS ML, A AR A 2R B AR 1L

FoRIEBH
IR S
o E ST
jT:FmﬂEEnfiL By taws  fedl
Ixzhas Eﬁﬁ%i%‘—l |_r waEey
PWM10 G PiiM9
ﬁw Ew VIN g g
Arduino
12VEBE

] 36.8 B L H ]
(2) H5 it 55 2% A B AR B 5 [ € BT AR B, i R (B T R AR IE R
2%, BEEW SN SRR BT ERAE, WA 36.9 Fn GERE: BOEHIRATNOREFS
BRI 8] L AR .

12V &b

T A ¥, L

W F1f R B ‘

(&) /
AV |

e R AV Wk, bt d

2 & AHK

b &R AMNG T&, E4HArduino105 3] By

12V f 4

304

K] 36.9 HL I SEPRE B Bz K
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4.2 Thum APP &£

MRHEASZIGFEAE T apk 356, AT L3, BE T A &ML ST,
TEFHHF FEEEM APP 34, fh e SR dE 5 i, i 36.10 A1l 36.11 B
o~ (FHER, 1ZAPP ZLRFHI#REZ 4 Yy Android5.0 & 2L LAk .)

ThEligay B v 10 @ 7 "l ) 09:26

108 & & il ) 09:26

<iEE super_boat.apk

Super_boat
V4 -

SeAAlTh

super_boat.apk

2318 EaEs

WEREE
e
(5 e i)
FHITUCEEE AP RERIE R
EERIR &
SEBE 17
K 36.10 Frafpzeds K 36.11 A5 Rk

4.3 JKEIMMET RGN

(1) BoEHR YR, R “ T B RS R, SRR B AR AR TOK
ML, &l 36.12 s (BIER: 200 IR T 552 THENER (RIF 221 8D

Kl 36.12 ~FAa/BCE To A\ MY
(2) EH:4 N “Superboat” B WiFi {55, FTH &3 APP. iy “FFah” &4l 5k
XPIEHE, A WiFD B 1P ol Als 15 (BRIA 1P “192.168.4.17, 31524 “5000” )
AALERE, Wi 36.13 Al 36.14 ATR;

v

E5)

K 36.13 #ahim APP FLiH K 36.14 EFEXTIGHE
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() HEANFTFH M G S sl “ Bl ” FIEHEMBITC AN . $4E “Hrt” $H 0 AT,
FAFENMASE Ik o $24F “ 2ot ” AR TR A ZE A g 1), FATF NIRRT Bl 1 o T8 2 aT f2 i A
Ak “BE” FIEAENITE ANMYORFE S ATIRES, A FREGETIE S (BUE SRR . S
U1 36.15 fin;

K 36.15 F %
(4) W TIRhe Ly, SEU I FE AT 2 4 Ry, 2 H YR A 22 A 55 D B e SR
B i g, R 521G A )W s .

5 #&him APP BRSS9

ARSI R R Bt APP DIREREE 4y =843, ity Control. Intro F1 MainActivity 8,
RSB AN RE R SRR AR B S T WFT RS ThRE . ThEERIHL L 36.16 s .

T ThImAPPIREIE LR

Control Intro MainActivity

T AR RIS BN B WIiFiEfE

[ 36.16 ThREfEHR
HorbrIntro A SEIL 130 WoRDIRe, RSB R, ASFIRA UL
(1) MainActivity & E7 WiFi B85 Z ORISR
class ConnectSeverThread extends Thread

{
public void run()
{
while(ConnectFlage)
{
try
{

ipAddress = InetAddress.getByName(lpstring);
socket = new Socket(ipAddress, portint);
ConnectFlage = false;
tcpClientCountDownTimer.cancel();
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runOnUiThread(new Runnable()

{
public void run()
{
progressBar21.setVisibility(-1);//>< VR 51 5%
AlertDialog21.cancel();//=< A HE ~HE
}
b

inputStream = socket.getinputStream()://3k B At
ReadDataFlage = true;

ReadDataThread readDataThread = new ReadDataThread();
readDataThread.start();

intentcontrol.setClass(MainActivity.this, Control.class);
MainActivity.this.startActivity(intentcontrol);

¥

catch (IOException €)

{
/I TODO Auto-generated catch block
e.printStackTrace();

}

PA_EARRS S 2 O TR AE A R 1P Ml S 15, % socket iBAFEZkAE, 1 KRS i
WiFi . RN, WPRHZ SIS DI % Control 25,

(2) ] ST % s L P A S B T
> FirEE
private OnTouchListener imageButton31Touch = new OnTouchListener() {
public boolean onTouch(View v, MotionEvent event) {
if (event.getAction()==MotionEvent. ACTION_DOWN) {
sendbyte[0]=(byte)101;/7c A fi 20 2] 101 N Ak
sendflag=true;
imageButton31.setimageResource(R.drawable.gianjindown);
vibrator.vibrate(new long[]{0,40}, -1);//7= %))
}
if (event.getAction()==MotionEvent. ACTION_UP) {
sendbyte[0]=(byte)102;//7c A fi Bz 2] 102 {521k
sendflag=true;
imageButton31.setimageResource(R.drawable.gianjin);//ef 48 5 5
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}

return false;

b
> e B
private OnTouchListener imageButton34Touch = new OnTouchListener() {
public boolean onTouch(View v, MotionEvent event) {
if (event.getAction()==MotionEvent. ACTION_DOWN) {
sendbyte[0]=(byte)103;//Jc N\ fiii U 21 103 N 7 %%
sendflag=true;
imageButton34.setimageResource(R.drawable.zuozhuandown);
vibrator.vibrate(new long[]{0,40}, -1); //7£ 5
¥
if (event.getAction()==MotionEvent. ACTION_UP) {
sendbyte[0]=(byte)105;
sendflag=true;
imageButton34.setimageResource(R.drawable.zuozhuan); /B4 28 5t
¥
return false;
}
h
[FFHx E %@%ﬂ****/
private OnTouchListener imageButton33Touch = new OnTouchListener() {
public boolean onTouch(View v, MotionEvent event) {
if (event.getAction()==MotionEvent. ACTION_DOWN) {
sendbyte[0]=(byte)104;
sendflag=true;
imageButton33.setimageResource(R.drawable.youzhuandown);
vibrator.vibrate(new long[]{0,40}, -1); //FE5)
}
if (event.getAction()==MotionEvent. ACTION_UP) {
sendbyte[0]=(byte)105;//7c N\ ff#E e 2] 105 )45 5
sendflag=true;
imageButton33.setimageResource(R.drawable.youzhuan);// 2 48 5 5

}

return false;

j 3
PN EA T & MBS, S4B B A A0 T R £ 240 sendbyte XA MF R IZBERE N
BAFEHEET N EUE, SR)5HE sendflag ZF B0 true, 751F SendMsgThread Z6FE 4 £ ds

(3) SendMsgThread Zifs 1 97 A IAHHE, HAZ AR UIT
class SendMsgThread extends Thread{//iX & — M7 3t 1% B 1 26 2
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public void run(){
while(true){
if(sendflag){//MEH il & 5 £dE k0%, 58 WK
netSend(sendbyte);// & % %
sendflag=false;// X e W E il 5, WEHREEKIE
try {
Thread.sleep(100);//%ER 100ms
} catch (InterruptedException e) {
e.printStackTrace();

}
}
}
}
g5 1) T (4L % BAAJERS,  sendflag A8 24 ¥ BN true, SendMsgThread £ 72
oL 21 J5 A8 22 1) 6 N RIS 5 .

6 FHRITSTL

ARSI R T HET e ahhn APP FI WiFi Bisdb T m R0 M, 1% sSeie s WiFi
E PO AR TC AMTZ 3l o A S50 45 B U B T 0 AR &> Dh RE AR (] R 345 DL & A7 L
Wit WIS G B B AT SR SR .

H AT WiFi W& &, HRAEFRRIR, &T 28 ELa G 5. (HiTERmE SR
B, FANAEE R SEbR R IE 52 2 — e PR, SOE S 2R SR, AT I NRIIRE Sk B
M LoRa, ¥ KT T AMHEHIEEES, e 7 Lhai .

(LRI FEFIER NG 2!
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LH=++ £TF LoRaWEEE
o A BRI ST

1 SEISERAIZEK

o [ fi# LoRa £ A5 JF
o 7K LoRa {5 A S Lz AR5 ) 0 AR I I R 5
o F|T-H:T CHY PC uiii dt 4% il BRI JE AP IR

2 ERER5FIE

A dE
2.1 L/E=

SR = /5, CaNd TR T sl APP 1 WiFi 8155t E ARk T R, @il
WiFi 3815 V6 JTC N RTE 3 . A 206 SR FARTIFE) 330 o i) LoRa H AR B WiFi s23
TR B H], RN B AT, G AE A KIH BRI S LoRa HAR 3
WHNBEIESEBME 9 &,

LoRa &R 1 F 1 2% S =+ =

2.2 LIG[ATE

(1) By

K PC S s VP BRI 5283 LoRa LBk, 1A &i% 2 TC AN LA Arduino JF&
B TERBURSERC R 4E 2 KB LS RENLIZ S, I IalfE GPS BHURA ML LE L LL K
P AR Hb, AR A RTEES) 77, RENLIE ST AN AT EE T A 3 R A
37.1 e FerP RENLANTC R RATL2 ) R B AR SEIG =N TRAR I, ASEIR AN FEBEIR .

M) ((« m=E
PCify

L 1 .
1 Fe2EL ORI = E A

[ pRMEL
R M2

Bl 37.1 A sz Ig 4 ] Jl A [

AU BT LoRa 155 K%M (Arduino-LoRa # i H). LoRa 15 5 Uik
(Arduino-LoRa s b LA K B LIKSIAR o I8 A IEMCKE PC i i 1 B35 & RIEET
MR , B SOBRAR BE B R (48 Al i Bt 1 R 22 LR BIAR , FEATLIK SR BX 3l H AL
AENLIZ . FEMIRITIE S5 TR 4.2 T EEZ K.

3 SKWIMREEHEIR

(1) HEHEIE
PC 1 &. Arduino Mega 2560 .y HLEEH: 1 >, Arduino-LoRa FERUAE 2 A~ A&

Arduino
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. 12V itk 14N, USB A AlEE B U2k, L AMHEAY 1 4. Arduino IDE.
(2) B
o FRMEMFUNE 37.2 =& 37.7 B, VEAHIAL 7% LS50 D B
o ARSLIGIRM AL EIBEN, SRR S U RS, SRR RS, S
5 5 VI L
o A5z56{# ] Dragino LoRa Shield /£ 4 LoRa iS5k, MHEEEES H LK =1=;
o ASLISHRALIRSAR AN IR SSURARAS, LEiH )5 ZOF R, VRS YR
WNT Lab/experiments/exp37.

i

HEGA™ 2560 =

K 37.4 12V Hiith

K 37.6 USBA Zl#: B Rk K 37.7 T AFE Y
4 L LTBREER

4.1 FFRRIEFFEER

FESEEGHE HEUH Arduino Mega 2560 HL 7 AILBEEL 1 />, Arduino-LoRa BEARER 2 4>, 41
RS A SIS B AL A IR . BRSO . IRENARARES . S E SRS 7N 4.1 715 Arduino ARRSBESK
&H2, $TJF Arduino IDE, ZmiFAsiinfliy, Hbesk®| Arduino Mega 2560 H 5 HLH . 4
37.8 £8 37.10 iR
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| &5 lora_recever | Arduino 1.8.2 - [=

o g WE T8 WEn

lora_recever

- #include <SPI. h>

#include <LoRa. h>

void setup() {
Serial. begin (9600) :

)

lora_sender
#include <SPI.h
#include <LoRa. h>

char c;

I

void setup() {
Serial. begin (9600) ;
I while (!Serial);

Serial. println(“LoRa Sender”) ;

n,

void loop Q) E|
int packetSize = LoRa.parsePacket() ;

if (packetSize) {

if (!LoRa.begin(915E6)) { while (LoRa.available(Q) { -
Serial. println(”“Starting LoRa failed! Serial. print ((char)LoRa. read () ;

while (1); ~ }

» <

HEziE -

lora_mortor_

#include <Servo. h>
char c;
Servo duoji, dianji; %J@Arduinoﬁﬁﬂ@*'/[“» |

void setup() {
5E XAENLEI 5| BIA9
E X EHLEI 5 IR 10
onds (1000) ; //Arduino Ser
conds (1500) ; //Arduino Se:

duoji. at

dianji. atts

duoji.

Serial. begin (9600) ;

Arduino/Genuine Uno ( COM3

P 37.10 IXshiRARAL RS
IRFTRF 25, T Arduino Mega 2560 8 5 HLEE 5 PC 4.

4.3 FFRINFEHIEIZ

MRHEE 37.11 Pios, 3ER LoRa 55 &85 PC ¥, 4k LoRa {5 5 Ui 5 o ML)
B, LRI S ToR AL AENL, JFAF AR & BRI DL
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PCim £B O X4 LoRa{5 5 K iXHR
[ ]
=
S
S
TR AL S —
HALIBENE 24
P —"
TRl B e R qERFLE —
> B sy wawg el —_
BT neresn — | | e -
[ ]
PWM10 PWMo
L IR un DD \
. GN GND S
Arduinoqy LoRaf= S 3EUatN
12V4EES b R ™ VIN 3 SnaNp R T

K 37.11 ZeEiER K
4.4 IKEIMET RGN

AR GZMAE Z A KRB k47, o PC S T #ertkat, T ANARAL T Lt K
I Lo 3EId PC i eh BRI B B 4% ] 100 SRAMTE AR Z . #2 1F AR R LoRa 155 4%
et b GPS FIraRIUIN A B A2 gtk fa B SEIIa i R I 37.13 B

K] 37.13 =4Szl

(1) EEE eyt s R AR PR i E K B, Wi 37.14 Bk

R 37.14 TRACE MR
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(2) K PC uiiEid USB A #il%%: B U2k 5 LoRa {5 5 KIEMRAHIE, , W 37.15 AR

(3) It PC w4k ik, & MEE A b AR AT HAE, Wil 37.16 A1 37.17 B

B FAsloraeeE o8 B B FABloraewims o8 B
208w = 208 on
BIE: o - BE: 2 5
W | =&
#1000 15 BI0-100): 15 miia |
O
T S 7 Rl

g, &

K] 37.16 #AHHIUG T K 37.17 FJC N SR 5 A

(4)  H TR L T A v, A AR H AR 55 0 SRR 2 4 R B, 43 F 52 e IR I T L IR
5 HERoM5THE

ARSI HET VS studio IDE JT RS CHE S9E 1 PC S e LI hl e, dmid e o
#l] LoRa {5 5 R IEME L IEM N IS5, AN L LoRa #2115 55 @il 5 0% K
=5 & LIRS d TR LA NS . 1292560 7870 FI T LoRa K 29 38 15 I Rs 14
R T EAME P AN RITE ], T T S2I8 RS bR AN E . SEIeF 3T T A
HE— 25 2 AL A S HAT R — AN K B 6 0 A2 &3 IS Y P i, v |47
MR FEEAREY, BT ARSI OR .
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