


oo

Mmoooobooooooo
giIrstboooooooooogooo
goboooboooobooooooo
gbobooooooboboobobooo
O Mmoobooobobo mooooo
gobooooooooobooooo
gboooboobomooboooo
gbobooooboboooboo
goooooooooogoo

- DrTim L max

goooooomm

Mmoooboalirshgog
gboobooooboboboooo
gooooomrsgboooooooo

O00oo0ooooooooooooo
- Pr‘f.ChelSea C White, Ill

goooogo

Mmoooobobooooon
uoboooobboooboooao
gobobOoooboooooDbboOoo
gobobooooobooooobobooo
uoboooobooooobooao
ooboooooobooooobbooon
goprTMCcOOoonoOoooon m

- Ra Ghaman
00000ITs000 00000000



B FR b &, TAZ b ik R A

TREW ARG Tl
BT
HHBE 2 k)

(%K)

g

%‘Lﬁ

—_ \

Sumit Ghosh ..
umit Ghosh
Tony S. Lee

WIHRAL R

&

LA T ¥ d R4t



ARARAFETER 1 LR b, FE S5 IT 10 4R 4 SRR fikiz
S USRI Y BB 5 S S R AE T T, A B3 10 %, 4xH
RGHEEE TR B MALE (ITS) W RJEBURFAFTER IR, A 1
10 A & 4 S B T2 B, X TS I SEARRIESEA T T 940, $a bk
W26 PSR DARYN A1 RYNSORD, A4 T8 il 2= % 2 2 19— o B
FHH DICAF, JExbiz b B o b T PRk b3 380k i B2 M R AT T BF
Fo WAL, ARBILWIFE T ITS it BRI EHR , 41T Prkbir i
CD-ROM H1 RYNSORD f{jj EL5 i ] S48 I 7 i

Al iz i TR AR AR, Sl & =R T
NG, Bk A BEFITAS MO B, a2 ki R GEBOR I E AR

Intelligent Transportation Systems: Smart and Green Infrastructure Design
(Second Edition)/by Sumit Ghosh, Tony S. Lee /ISBN: 978-1-4398-3518-0

Authorized translation from English language edition published by CRC
Press, part of Taylor & Francis Group LLC; All rights reserved.

China machine Press is authorized to publish and distribute exclusively the
Chinese ( Simplified Characters) language edition. This edition is authorized for
sale throughout Mainland of China. No part of the publication may be reproduced
or distributed by any means, or stored in a database or retrieval system, without
the prior written permission of the publisher.

A SRR RSASA P AIUBR Tl Rt 5t RO T R il X
B, R mRRE BV, AR LUEDr X S A A AR T

ABACEIL T % 01-2010-6643 5,

EBERSE (CIP) HiE

BHREIZH AL, BRAKOSWBT (A% 2 M)/(%) Xl
(Ghosh, S.), (%) 4EJ (Tony, S.L.) #; WAMRARE. —Ibat. HLME
Tl Rt 2012.4

(HEPR TR AR )

F2Z 3. Intelligent Transportation Systems: Smart and Green Infrastruc-
ture Design, Second Edition

ISBN 978-7-111-37676-7

[.O%- 1I.0X---Q+--@fF- I. OAKEEH
B - AL RS - &1 V. QU491 -39

o E A A4 CIP BUE 7 (2012) 58 040481 =5

BLAE Tl 4 WAt (dbsei | e k#2295 WRE4i % 100037)
KR gwke . XNRT TWiEHE. NET
Wil EA SRR, Gk K
it DKW SRR, 7 o5
=T RN 45 A PR RTER
2012 4FE 5 A%E 1 RRER 1 IKEDRI
169 mm x 239 mm - 11.75 EJiK - 233 T
0001—30007H}
FR#EFS . ISBN 978-7-111-37676-7

ISBN 978-7-89433-443-5 (J64%)
M :58.00 54 (F1CD)

JUAS, st Blu0, Bot, WA TRk
LI 55 2% iz 55

R 55 l: (010) 88361066 iy, http: //www. cmpbook. com
o — & (010) 68326294
25 8 . (010) 88379649 HHW . hitp: //www. cmpedu. com

EFRHRL. (010) 88379203 EHEILFIIAFRII A EAR

>
>

1 1

- 23 5 i

E
=t



E & 5

MELSAFNAHMAR, AMIAXRBZHNERAH W, B THEER
BAR, AMMEFZH BB A A EARNAR R, REgEE AN L LK
R RN ENE, XAERAT, FREZMAL (ITS) NEWMA, ITS £
—TERFEHEERIAEENER, HEZEREAEATRAEAHRES, 8
THHEAHEA, BOAFHYFEZEFH, RENGEENERAT, #LAA
RIEW AT LE, RO AERAZFME GG ST HE A, B 8#EEATH
e

ABEEEMETHR TS T4 BATRGEE RB 0 B E 5 R E W5
B, WHAAAAEBAECE N DT EZROAE, RFAFH-DFOEA
2. MEERERDESHL, SRAAENEREKR, THARNERAEHNLRE
HEFAEX ARSI 2 ARBERN BN, BAXARF oA IEREE LS TENK
ATmERENEENLS, BILH A NI ENEE R Gt i A e B
LHENME SRR, MAMRES ITS WS REMEEE,

AR 45 1E# Sumit Ghosh 7 Tony S. Lee % 4F K B A T o A T2 Fa 1T B AL 473
B TAE, KRR %, Sumit Ghosh ¥ %t & 7 /R 525 % | Fairchild # 5 % 3 #
AHF R A0 K& LB F K Silvar- Lisco A B #HATH AR THE, B EH TEEFES A
FREMR, T 2004 FH A IEEE 1t AL ¥ & B Rk %, 2008 F (£ % E % it
5nAfEEs (SDPS) £/, BES AFWE —1E#, Tony S. Lee & 2 fn F| 1
RIEMTAHMEHELENATNEEERAIAN, TYRELEAEEXMEMKE
(NASA) RBHHAXRF N —LF KR, Tony BT ZH R AGNEEF LA, H
HROABEFEENAR, RIOTRAATNEEZRESEHNE, b EEHREIH WL
L ATMSIM 38 0 K A # 2 —, 3R ik A B P8 9 8 A B0 389 i,
HAE VU RORA B 28 AT H T AF KIS A

AEEHFBIXNITS R BEIRFGEERAGEE, THE - SHFHNWEAT
JEWTERE, AHMRBEATALRZRRAALRNELREN, AHUFH
NERGABERFE ARG, SEANEFREHNKRZAN L, tomREHEK R
AT TR, 2548 B4k B W 4 09 0 A7 R R 5K 3% DARYN, DLRCE f 5 8 i 4
H % E B H % RYNSORD, JF E# % 7 RYNSORD £ T# TR EH, KH&
izl AN E LN, BRE-—HEREERaN2AX, T BEERAEN
DICAF, &/, RHELZITHMITS Wit P EEWHEM G AR AT T HHkK, K



v BRIEH A%, HiLgea2Mmitit (RPFH2MR)

HHfH# 7 CD-ROM, B 7 LLARE R 5k & — % W A X RYNSORD 7 2 2 ¥ 1T

B,
AERBLETHWERAFAREBEW, BET, KANKH Y, £l X

TR, BiEH, AY TR T H LW, 2P HABELBFR,
HTEHFAFHR, FFREAFAHRFRB R, HF) KEHFHITHE,



% 2 JB AT

)

B 1999 F b (A AeiEi R4 e FHALRM) Ak, 22ELT 10
S, EAAE, AERTBEMART Z LT # 5 EZHHNRR, 2FAN, 73
WA ILT R YL, SUFFTAAHRKIN, FREHE% (ITS) HAH L4
MARNF, BEERRMNE A XTI, M RoTEAZ AR EERT @0
T F PV KA, BT AE ITS 69K R R AT e AR E K @48 k2 K
SHA IR F . ZEAREENGG ITS TRERAS,; TS R R EGIHED A
R, AP A BAREE BBUT, MMUEEALE® G AREM M LA R 4 ITS 2
FAA R, E TR E S BRI LA RGBS A A, X BHA
BEMBREXGHE, FELE, E£21 #%, BMNLFERAABAMTEF 48
BlIXAPHLER , XA FAN | 5 FARE XX F AR AT E B R 8L K
R,

210 57, KB TS & L ADESBF 09 AP E A% H, 133
TH 5558, LERT —RIRAGLAF I LR, PRI EETELTER
B, RO SEBMNEIAMETIY . KNG ZBAF /AL PG ERRE, i
FHAEA ITS $9AR S M4F4E, 2 X —AT, AT ERAL Ef) 2 o
BRI, IR — B AR B A B K89 FROR R, A B R ATATT BT AR 49 R
EOM BRI P, HIUTFRTRMEG PRI FOTYHEE, 2L L%
H, B A H R W L 0 R AR IR T AT i 42, BB AL E]
ITS 89 % B fmdb sk LB AL T LAY “42 &7 AR EME, BA IS fo “GE”
A BARAR A AR D RER R RROA A, BRI d, KA
U RERENKEERRTERER FTHHE,

FATVZ Rt Frank Kreith 14, /uF) B2 K 35 69 % F e o B M 20k 22 512 R
R, HfE2009 4 AT a)drwad ek, HFEBMBMEHGITIHF, Lot HKIEFIT
T F, XS 1999 SFAML, e S ANIXT TS 69X B = AT £ A RE 0%
A, = AILE T A A X2 BA R RS A, AR £ B E AR
¥ 42009 X B DK ARITER", £ BRI B R REE E L ZEN
TR £, MR BEHEAAEARIN R TGRS, B2, BHF—ANER
ERGATILRE: £BR—AMAAF GO F 2R, 05T LT
R, PEEHA, INBEEZAIRAN KR o R EHAVRBIZIT 2556 &0
B, 1930 451950 4, Tk, Hidk, MERBHENS . REE AR AL LR



VI ez A%, FRAZEZSHET (REH2IK)

HBRXEET EBNETAERNEFAdE, 27 2010 F, FAELELFRZ
PRk 69 ITS E 2 A& MAR XN T P &

BX—RRP, BAVET AANFHGER, H 1 FEERMT ITS AT E&H
Wit R e TALFHM I, 45 ITS 2@l ey T 20k, H 2 FHo 0 =4,
H—HoWET LW REFGH, H 35 MR T 4o fTH T E R I %48 5 5]
KRR ITS P T, 5% =335 T ITS 56 M B xF6g — Bk | % &R ATT 2l A A
FCEFe ITS BRI ff ik P A, LB AFERMNMER R oA & EAF 2L £ —
AMEWEE, AMHF AL T, BN, BAFE, FEAARLLEZHER
FARABPOIE, FaALE ERL R THAFIX ER HEAK HEU
B H e mhi% e AR B P, Xk TRGFBRARG, EATEMLEEIF
¥, ITS 69 K AR F A IR — AW 5 3 TP M T3 —F ey ik,

A —AFE A ITS AAAFa AL T AERETERGBELETN, &
T EVEER AVEA L, ITS &% B3 AT B MRMFFR, 1TS F A ML E A% %2
8, CHTRBEAR, BE, BR, AABR, AL, Ak, ME, EFEANETD,
AR AT 5 Jotl = e oAF , AR LR BRI E F, AH LRtk eg58 1TS 3
RAniz g EO R, R F R —2 ITS BUR 7 &6 914

AT RS N R T K F4& 5 iE A5 B % PT84 Tim Lomax 1§ 427508 32
I 51289 Chelsea White #04%, AT AP HATT AEHFHE, FRETARZNL
il o Ay ARG 2

BAVE BRI R E B E M3 (US. Dot) ITS AT B %A 12 Raj
Ghaman % 4 |

g, FEAVEE RIS Joe Clements B AR &, Bt CRC HARAL 69 2RI 5 4
FAFEAEGG — T o R0 A,

Sumit Ghosh
Tony S. Lee



% 1 /5 A

)

ER AR IEA R Y LT — FIIRIE B WSS, EHAA 5 AL LR A
KE L, BRGTEEAAEKRY, AANEREEGY ST FREGHIL, F
ANFAE DAL, KE, WiLRedbAs, REEMBEXE LY, meidh —
MNER G RE—E L EALRRRY, R A AR5 REE B3] R
REskE, Sk, FAAGAFENME (KEF) AH LB XBF T Eke,
Frvh, 1280k B Eamag X ARKL R, MERBBIEHR ARG BRI, £
20 e, EMOMARAET ERNET, REGFE IR EZILAFRKY %
FRA SR ERIT S, ARBEAREEANBSMALEIT AR, T2, EEBZ
G EAMEERAKENR BiEZsEN, L2 ELX L35 BHEERLKE
B Blis (35 B) #1568, X TRA MR fegiptFidse, BT RS HIRE
PR O — BT RFAARE, AAVEE RN — IR KPR A B4 7RI
1ERAnTEF], E—AFREM AL, WP RIEH RRE R T HTA R
WIE8, ELER, LE SRR, fxd TR, RARFRD D
A%, BHELARREE TN, TR, S2% 0 TFHROGERE RS &, £
SRR IR

20 B RAL, FEEMAL, HARHREAKZL, LU MELKE
—AA R UEEER, £ 2010, HE K LA 4mile
(1mile =1609. 344m) , 4, S MKk, 2 E3M A%V hI LA 2R
FTHEZSRA, FHTRBEAEAR LA XF G EIL, b, LS4 FH
BAIAAFA LA SV AGRERZER, 22, NiFSEHAGERIL, VRN
HAEMEEGRAL T HF, XRFHTAMNE T B LR RBNGE D S0 L ah%
BRI R RO EAEZ R BN LR, LT EEIA AR R
NEEZWMORE, YK, EZ2FREIVE, SFA ARG LT ARTTHE®R
EZ G, ERAMAA R LT L TGk, BA R ESREREEY, AT ERR
B, &£ FXEp X Z@IE U RREFHZHERK | T T RFBCEFHZ
B0y FH KA RIS R 2183109 F K,

T RARXEFER, 2000 55, B ARLREE D — ARG T
oo XX @74 oA KX, A7 oA XL Rl 47 A SO &
Meik it FAAe B Akt AL S A AL s A Ak, KRB R E LR A REH A %W
ARRM, REIHGZARM, KAPARZLEAKRRN, Z23H5F0984E, BET



VI BRIEH A%, HiLgea2Mmitit (RPFH2MR)

FEER ZAEF QAR eyt kN T2 el Bt KFHERZIAT AL
A R GHAT I AR e by BT 70 b Btk | X T A B AR AT R — s At B &
8. KA Z G0 Fe il TAE, LT B RAVIE T — A e AR 5 AR, AP
Mrix sk A% R, REBHMALWERET 2, BAPFHELLLERA L
ARAhLwe st FHRARRAAFRERIE, PPABT £EiTE HiTda 4
8 R R R R R R R N, Xk R, IR AR EF XBAKRR
W MR T B dr Rt s, LWER TEANBH A%, OERTERE ERiE, A
PEAL B AR RS, X RN RGN REH AAEATAELHESREZ—, B
A FHRBIT LA RGEAILF A, B RATAS, AR E, AT
AR SR L = o ST b o

AFHOREE 2R HAHIGHES, F—ARREO TEMEA LA EH ZLAHEZ
FRBE M, SFHMRERMNCEZINA T LRI EEANELGER, AT L7
AN —H, RAVREB| 6 P 646 3B M | A RfTERY ERFE AXE
SERAE SRR R P AEE . RAATIE R AW IR T mik B @A B Ak
WU KA S ARSE Carley 246 RATH AR 1998 6 A 29 A #4RE, 5 TH2 A
AEE 8 WRAedEh), A R LR B FHOMERNE £ FHKA 40%, £
KB R ARBATT 2@ HON R JG, BAVIE, Fedoh XEF L xl2 R kiE
Hr R o R MR 69 SRS Bk AR, RATTT AT, # R AR R ik A KA A X,
BHERREH AR PRI REBETZGER ., CRARMNBE—F2ITEY
AR BATIR G5 A AR P HEANEROHB A EFINARRARI; FIZHE A
BNV B 6y e AR, LSS R Gk AR A AT o m AR R ek b R
PEAL B Beik AR S RBLIRIEIA P AN T MRS,

F=, BAEE, BEAEREH AL (ITS) MO KK, KR ZHiRNHKIE
B LA e sl ROV B LA LKAl F L2 EH TR, A RA
FRWHEAFES TR (CSE) FHEAIUAR W II%, CSE AP oH X A
Yo, Fixixit, M AR fe A X AF AR IR LA TR, BAHEANL
BRRRAN, SRTFERAEMIKNEZG K4, 1998 1 A, Massachusetts X F#9
John Collura 4% £ —# R P A AF A el LA A FE WAL T ITS & & it
B, Fl—HBtIE, Michigan X 589 Chelsea White 235 /£ 3 i # R B FRAFi+ 4 L35 8 .
KRB HFPIARAR E—2 R & FHZ @GP, KL, Arizona MZKFRBHT
—NETEMAGN “BEAYGEF SRR, EiH R 25 Rk AR A0 B Ak
P EAREREIE WERREEELEEREL LTI, KB PeyEiaf
HALZL “BBHUIRXRBETARS% (ATOS)” WA sh, ZA%EHEHRE
RROEW A G —AR B RKBASG], WAZAEEILH ATOS €4 5000 & A £
WAL, HFRAEH FHAE 6200 7] K £



%1 RIS IX

%3 FHRBT A IEM ARG RRIFIE, HATAREERGAE, TRES
MR T EAEGERRN, X —FERET RRRLN R, aisEd
Hik. RATPARRAERZMG R LHFIE, EBEFHRGNELE, ZTERBATER
kARG IR PEMGAGERER, F4~6 FNBT IUANEBBFRERL,
H 3 FPRBMEATTRIE, FRATTHIERLE, 4 FHmBAT A
RGP K ERZBG—FIHAG A KT ik, HFEKESLF P9 T
BT R, SRR LAKHEAT T Fmsrid , KRG, PR —Abar A e oA XdeH ok
DARYN, #ZH &L —/N AW P AL KRG F £ ARMSTRONG—— /S
ABEIFATA I I ERATAER, KT RN FRAR, S FRE—AEZAHE
89 L k——RYNSORD, #Z 3k £ %A T A5 W & 7 3478 20 & Ao 4% i 3545
B, £ RYNSORD ¥, %) K F#p4& A a1 18 k20 ALK LT 7 %642, B EHEANY
B, XKEHARAN K ZRAG—F RS FHE, ZRTTRLA B Hit,
LA BL, B KEFRESZRFTHEN, FT LB E, $TRIEN, &
Falk Gty LR AR FRGH AR ARG, RYNSORD £ £ B AR W 65 — AT
M LS THA FAE—A W65 +SUN Sparc 10 TAEELE R A+ ML Lt 47T
A, EX—%, shkr e R e b, ERR @K A HATH R 6 LR
Fo B8 12k KGR Z LB R FI, BRBRR T ENREALRT SRR E—EE
R, B 6 FNBT DICAF—— A H L E5% 4% (IVHS) W4T R &M, Z4MH
¥, A AR FESFe R AL M B AL S A AR S B R R T A FR
(BP IVHS 2 %% Fr A 5 Fo S ik N R A% 56) R EF Z R, [VHS X AR T
LS AR EmALGELTER, MITSEXAFAGEA@NEZ,, SETHA
EHr A%, DICAF AT —A&E48 2 H—WMERE, x¥aip5 F34, 54
AATILE PRI AR R, R — I EEARE, B DICAF #9445 2
ST RAFAEAA AL . DICAF f= RYNSORD #/A — AN R 69 B 4R, 2 ZIRAL TR
HABE, CMNMRRREHHEZRAEAR LARS, RRT RAEGRBmL, KF
FIRTHE | PTAEAE MBS R EHRATENOTRE, MAENA LR ZE
P, TG i#E R ey A —Ry FTHEBFR, F 7 FxEsad 2P BT iet
B FPF AT AL R RRAITT AAN Rt MmO R, X — W3 TR
AIE M R G0y SR A iR b R JE A K409 XA RYNSORD 4 3K T 447 69 &
ARN, %8 FABT —2 TS #it b AR Aty AT L B #H A,

R, KBOHURERW T, $3 FTRE—BBERN, F4~6FHRIA
TR ey Bk E A, BRI REARRRLAALMEY, 225/
B ERECH AR, AR, BREF BARIRG, HEZEI IR TZ A
G AR AR 64 7 HURE S Ty B BAVAT B ik A A B 2R R Xk B — AR AL AP AR 7K 69
WA, R EMRAR KRR FI M FHHEP X,



X KRB A%, FRFESHIT (RA%2 M)

AP THEE G TR A F O A, REEHFHGFRAR, %%,
Bk ABAE LA, BRI R A FRA, ERAECR 5 0TS
PR ARE CRMMERH TR HMHREL -, BT ERERA, AR
T s M A, ABEWAH T CD-ROM, 4135 5 ~7 TP eIEAEH, AizkR
BT THATHOH AR, £k H i Linux TAESEZA 8 M % £ 4F b RE A4k
F. FARMAREFo R R IMARIE G T Uik AT 45 A, B3 F R kiR MH
FIFAME T AN L BAEA LR ey — 35, BFAETRERTST, %10
FABTHABGER, SRXEGARATRFRBFLMA, CEAA—TRA,
W e R E R A SN H LA, TIATK AR sumit. ghosh@ ieee. org,

M 438 B Bl % A3 TiE A L BRI A A BRIA, BLIEH —1EE N
W9 F £, Raj Iyer, M. D. . Noppanunt Utamapathei ## Kwun Han, A1 % —1
T AR FRAFA G IR ER A SE F4E; BRAHRAREEE (KEM)
#9 Rick Backlund, ¥ 7% %535 #9849 Robert Shauver % AL B #Hid &y 7 1 & S ak ad
Mok, AL B BAVER AR T IAFA, SAVP IR AR, BAE R £ EEE
WA FBAM— ] L, KB, A% E CRC BMATHAR G #REF—2 R
) 0 TAE S AR S o R



% T % %

Sumit Ghosh T 1980 £k & RGP EH L F KA R F LA F 5141,
1984 5, HefeinAlig R BaMri9AE K FH FMA AT IRE (b F TEPH IR
KAL) KM LS, Sumit §2EN RERET (EBER, H1EFD),
Fairchild & At B R AR Fe X K EIE (A RIe, mA4ERE) & Silvar-
Lisco 28] (M&~RE, mAlBAL) #2d T LATIN%G, b EZERBKF .
LA FAM LR K H ML FRARFA FRRL, AAELEFLFEHRF R
4RI, AR IEEE 3 hUE 2 2004 B R 2 09 37 F, R 5t
F54 (SDPS) &5, JfH & 2008 Fikdfit A SDPS £/F, M SDPS 235 A8 R
Fo B @Ak £, Sumit ZATF S AAE 695 —4E4%. (Hardware Description
Languages: Concepts and Principles) (IEEE & #&#E, 2000); (Modeling and Asyn-
chronous Distributed Simulation of Complex Systems) (IEEE &4, 2000); (Intelligent
Transportation Systems: New Principles and Architectures) ( CRC # #& #£, 2000 );
(Principles of Secure Network Systems Design) (Springer- Verlag, 2002); { Algorithm
Design for Networked Information Technology Systems: Principles and Applications )
(Springer- Verlag, 2003), F] &, #i% % (Guarding Your Business: A Management
Approach to Security) (Kluwer KRk, 2004) #9250 %hEZ—,

Tony S. Lee £ % /&M% AW A AR FIHEMIEE LFBEFE L
KAFLFE, AFERAXFRBCAIRMEATLF6E, B TRRERA S
A F A kA, Tony LEETILAT R MAoN LXK L, FRGAKR LI
B ARG, BATRAAEFRE LS4, & F Sumit Ghosh % 5 T ( Model-
ing and Asynchronous Distributed Simulation of Complex Systems)  (IEEE # AL,
2000, 6), KA L ATIRAATT, Tony § A& heAl 48 6 I M F R 4 /R Z 8] FHH SR
Han ] IR SR TN, TARCE A XM T A fe MBI AR, ERAZ
BIHBA G BALZA, TERERBERMEMRE (NASA) BB H R PO
( Moffett Field, mAl4@ R M) 49— LB R, £ NASA, #Am T LA ZHik W%
HAFRAE, RN OIEMEIRSRE 15 &5, Tony 42 ATMSIM #k#+
WA, XE—AGRANY, 2h XMBEMUE, CaH B ML LA R A
WL, R ABAR A B R ) R EAT Ay Mo R R ILEAEAL



FERE
FE2MES
F1MES
XFiEH

E1E ITSEARBIERIUIR i,
1.1 ITS B9 SUTE B ceeeeneeemeemmeeeie e e
1.2 ITS B — FE M FE S eeevvneemmnneeeiie et
1.3 ITS B1E SR FLIR oveoeeeereee oo
1.4 ITS AR K JE BT cvevvneemmmmmeemiieeii e

F25F SFRIEBHITS FTHTEBRIE
2.1 TEEBREIE v
2.2 ITS B9 IZ AR L FRIZFEFE oo evvvverrmrerrmmermmemnrerinceeeie
2.3 HRERFTHLIB I ZE ] ooeeereeee e

F3E NEIZHEZEERIERZADR e
ITS B F F B oo
3.0 WEAEBAG AR LI ITS W E e

A.2.1 JE  ceeeeeereree e
4.2.2  BEGTEHIIIRHE  cooooeeereeeremmmm et
4.2.3 TEMFEASITATALEREE EACHL DARYN cererererrerernienninaa,

4.3 72 ARMSTRONG _F#HAT DARYN ceeverevereeeeemmmmminniiiiiiininnn.

4.4 DARYN BYPERE  coveveermerrmmerm

4.5 DARYN EEW TR oo,



B * Xi

55 5% RYNSORD: —##rayagE T4 BB 4L &) B9 ok 2% M 4% 3 B0 =X

BB TR oo s 46

T - 1 T T S P PP PP 46
5.2 RYNSORD ZLJE  ereeeernmmeemmineetii ettt 47
5.3 A, L. FATAE LB & EHEH RYNSORD oo 55
5.4 B EBFHAT I RR covvreerreeer e 60
5.5 AF BB AEFIME AL QA oooveeeeoreee e 63
5.6 RYNSORD B B JRE «evenreeemmmreemmmeeii e 76
£6%= DICAF: —MEREBRFMNIHER, AP BB oo 7
6. 1 B 5 eoreoeee e 77
6.2 DICAF: —f#H# . %R . T B IVHS FHE ceveerermmemmmmmemnnnnes 83
6.3 HE—MEFHNIATAERE & LHAT DICAF By ILEAEHL oo 90
6.4 HEIEAEFITE IR, oveeereormreereee i 9%
6.5 fFELEEFT DICAF B PEfE AT coeeerereeremmemmemiiiiiii s 97
FET7E RYNSORD FEFHL THIFRTEE - oevveremmeermre e 118
Tl BB T PE et 118
7.2 RYNSORD F& 5 2 B IF 3R 5E S cevvvvvvrereeeeennmniiiiiiiiiieeeesenssiiiiiieineae e e e 121
7.3 RYNSORD F4 F HE AT AL B oo 122
7.4 RYNSORD B 54 5 BE AT woveeveereeeeeoe e s 123
T.4.1 FABPEI TR IEERUE «ocevvrrermmm et 123
T 4.2 RSP overerr e 124

7 4.3 S AZE T IR FIFE YL AIHT +evvvrrrrrrreressmmmmsnnrririreresesnsiiiiiareaeees s 125
T.4.4 St RBAE I TR FIRR GEPEAIHT cvvvrrrrrerersemsrsnnrrrreereneniniiiiiireeeeess e 130
7.4.4.1 MEWZEFKESZER Z B SR TR oo 130

T 442 SR A B SEI TR wveerreereeereeereeresee e 132
HEQE ITS BB EAEFIMTEIIEIR - veoverveereereereeeeieeiee e 141
B. 1 B B cerereeetnitii s e 141
8.2 ITS ¥ it v #4 3 K s by B WA Am A 3 A AL R AT AR oo 141
8.2.1 JEIIFEFERL B IRME ovveer e 142
8.2.2  WIFHIEFERLEN MG oeeererrrrerrnrrnnrreeees s e sttt e e e e s e s e e e 144
8.3 MEAEAL B SEHE A B B AR FL AR cvvvrerreee e 145
8.3.1  VPM HUF MG AR «eeeererrrmmmrrmmmrreeees ettt 147
8.3.2  PPM HUEIBAAE AR wveeererreremrrrnnnrreeeess sttt e e s e st e e 150



XIV R R, FRAGESHLT (RPHF 2 M)

8.4 EZHEIE I weovreereeemeee s 153
8.5 [T ELLE B FIMEGE M woeeererererereeeeieteee oottt 153
= I N = 1o T P 159
%10 % CD-ROM H1#) RYNSORD {FE =K HKISERBIFHAR - 161
1O, 1 B et 161
TO. 2 B aA cerneeeme ettt e 162
10,3 VE B IBEAT  cevvvneeremnnneremi et 163
10.3.1 NETWORIK, QUT  +eeeeeeeseensnenenanenenmnenetmueneeteteieteeienseieseneeeeeeaenes 163
10.3.2  FEEI SO e 164
10.3.3  HAERE,  oeerrrreeee 164
10.3.4 B SO coeererre e 164

10. 3.5 BHEEALTHL  cevvneneen e 166
10.3.5.1 WHAHIEF ERGEIETE TAE  coorveerrerrre 166
10.3.5.2  JAJEEL  ceveevmnecrunernuntetmiiiiiiiii st 166
10.3.6  BLIEFIE S corvrrrrre 166
10,4 B e 167



18 ITS AN K EBLR

1.1 ITSHWI XEE

H 1999 4FLIske, AT R I B oA RS, Qe s A5 S B 2 R 0% 1 38
X — [ UG P AR B B AR 22, IR U AE T PR 230 R T B 20 1l 1 b T 58 3
o BRI K B, B ttis | R AN SE A AT B LAY T
s T, XX — AT, AR AT T ORI e 4B R SE (IVHS)
IR, M T 2B X s AL (11S) WARE, MAaR AL,
Kan Chen I Bob Ervin, EHiE X T IVHS, ¥ KEWLTER, K% RS EH
F N ITS (Chelsa White #(#%, 2010) , %, BIE ol —Fh 4 £ 2 2% ki |
FAEW AT I, AN R AR, 5 18 iz i 7 X 2 [0 2 24 AR Bl ST
MEARTERIOCR, N — A HAR, RIFE P50 Bl nl IR 25 0F T
JAR I A iR AT Y (AR S F i ] FEAS ARk, 38 i RS kA 7 3] H 3k
RBH Z b By HoA A 3 TR AT R LW O K R, 3k SUH AT GBS 2E7E 1TS rhit
Al Ik, BRTZEXT ITS R R EE RN AT RIS, BN % % 18 345 Fhiz i
KRR, AR SE A Tz i )y 2 2 18] 1) JC 4 — IR A AT R i 1 45

R (LR EaHmsSEACRE (ISTEA)) (BFRKZRESE) . (21 Hh4 58 iz i
FEEEZE (TEA-21)) F (&4, AJ%E | fEHE @8 scl P a5k 5%8 (SAFETEA-
LU) ), EHE ITS ANy, ffpeix — 55 2% ] 1 G582 R 1> 7 TH 9 B2 iiF 55 A
TRHRE. HAEARRA PRI ARES, R K & X TR I 3h 2
CAH % L, TR AR SR (PDA) SN, Hk, 2
B B R AE RN 4 AR L ANTC LM, SR, AR AL RE AN
K W EEA G IFAR S A B — AT R, 25—, EHBSPERR A
[ Carley > 351, H TR EACHAG . WA A 1 25 S 807 2k 512 i 7 i = A
MRS, PTREEEALA: N B35 40% BT SETmpL 42 RO 78 R e H & sh Bl 22
BT, PRUAE 20 A5, V52 8k 060 /) BRAR AR IR AR B ik 800 1 360T, TR
TAEF N, TR AR B, XAMRRCRER R A TR 2y, fEA P
B, NI S s e, SCHTE T A TR A P B, g
M, S BEAA L BER A R 0 I 4 8 R DL — R b ] 1 O g — ik



2 BRIEH A%, HiLgea2Mmitit (RPFH2MR)

1.2 ITS W—BMHENX

ITS Je— AR P BB E A TR A A RE T2 2 AR SR e A7 B3 B A W i
W, IRERCEAWIE O, IREVIT A K AE R, W B R
PRI EE, WD BT A R & R IS S I, I i fede 4, 7 Si X —H
b, TEALSHNE . BORFIHESIMZAHRT, ITS /G i 5 26 43 A 245 i A b 3 i
B, 2%, %, s, 8 B R HALA Wiz b 07 0F Zon i ol
K, XM ARG R I . OIRE TR G BT AL EARFHE f]—Fhiz 4
JrRMEFIIBATE R QIRE REA A A AT 5 B DOk R G5 Ay L A
aE L A BT R B OB, AR [l 7 P O BOE I TR OF RVFIR % )
oML, BRI, TRz b AT A R BT EAE . SEBR b, ITS s
Tk B A SUA TAE, AR BR A B BN R SR . s 207 Uik
AT ERAENRIATE R, ASGEFIZ A B W M S Uk BTSSP &
R BHARNIS AR e eIt B A ] LA S A AT

1.3 ITS MERIR

RUERAE 1991 AEghAAG T “vkAILRE” (ISTEA), {H HATMPRANEZ A B R
S L PE R E, XN RSB, O S O 2 AR K — B[]
T, 2003 4EAEZ -4 454 K 1 7mile/h (1mile/h =0. 44704m/s) , A4 T 100 4ER
SRR, AFE S, A7 ANRF- 34 3B 3. 3mile/h, HA PRI 2
XTEARE R THLEN % 3. Imile/h B4R ARIEXT 5 D ERMIER X (IEAZHL
AR IH4 - B2 R ANER) 10 AR AIIESE , Lomax"*' 7£ 2002 4E
fe sy, BHAEREASFIMLE T SRR T3 AT IR A S T — R TAERSR], i
AR IEAZ DL T 4038 T 805 0 B A RHR 9%t = ik 86 12360t ™ E M
PO K A e 2 DUt , N REAERE A 75h, T dse i B9 N K ICREIR 2%y A i 4 X
[ 860 FTT, HHEFHIIN TR F3 — 5 e 35 [ M B o o 15 2 0 R A, 3 25 It
FEELSZ I A RR S AT RN TR AR A G AT B ) G R B R, i ELRR A
RATREAS AL ®ATH S, Bl RsClBIMNIEE M, A T RBPHT, EEE 10 7 1b
(11b=0. 4536kg) ) F FIHi 4= 0 R 22 3k 260 P AR AT 8, 13 S SR 1 4 b+
PRI FEEE , ORI I 2 A AT 8N T 10 7 1b AR A ZE A R 55 1

ER, FRATBSR AT LIPS AS R B A BB 2 1TS AR it 55— AR
PR SCREE AR TS ) R AU B R . RA R Sl AL, REEIT
B, BEREREE . T GPS BN AR (F5 W AR, I A



F1F ITS HoR L RILK 3

] BB I 1 R IA RS B MR TS e BABI L ITS &R
SEPEM 505 LA ITS TAE N B3RS o 85 R G0 Bk B 22 b ok 1 TCZe FDG2F
BUCHIZE )=, e Tzt R G b P 5 A 7, PR 0 mT LAABCGRIAS 1B b 7
A RSB AT (5 S TP BT AT | BEAT T A a] o T R S T I R 2 A M,
F7g0, FEXTZETE VAT IB R AN 42T AR 40 B R A 5T i AR, 1000Hz ZEPEFRAR ML
FEFE BN 10m, B H 60km/h ULk — 2m/s” (150 T BE /55 24 45 FA0H 1 2]
Imm BAERHEESAS B B ERT M IE, 1TS AR 2R st st & fE A S BB R M
A CGER, XEEEAFEAFE | AR, DRSO, st 5% M
PAHIER K EBGA R T AE B Al AE R AN S Wi B o i
R M T T e 57 AR AR ZE 5 DA B DA PRARE I A5 M A5 381 ¢ 5 P A 3 5 1) R ]
L PARXEE(E BIRE K HUARBL T ITS kS

WA, A 1991 AELISE, ITS Pl AW &R, Wik TiFZ T
FE AR SS, dE A e SRR S5 eT AR 1TS By filan, 3&ERF 23T HD
PO PR TR SRS (i) R A LRSS CAnPEAER ), AR A FR R EUR
T BB BOEIR SRS (Tim Lomax (4%, 2010) {5 H . XFRSRIEFAH
W ERY, BA =AM BT Z M. B—, BNEHE REAEIUR T ABAZL
() EZLERE, WX TE 2R EE R, EARAXEER, B LRt E
B B, AT GRS S BT BT R ARG, R, XSy g
BRI, xsufE B EA IR, =, RENEBIRS AELHshsm, 152
kb, (G ETRES i FREAMNE SO & AR L, s, FEEHERE, L
Bt RS2, URBERRESBILA T GPS St &, ARIUE BN IZ A A 8t , A
7 ITS T I Y 32 22 ) B 2 A T B> — b St 5 2R A% 36 96 T B % 3 i AT 1
DL HERT ELSCH S IME B . IF AR O 2 m i IR 3%, 4kt Tt T
SN IESCH | 438 46 LA A OC A MR S5 S XMk — e B L,
HRIA 2T BEAEAE R T R T S 808 3l U RE SO RE A Il i, AE L2628 58
BRI, AT A i i P s e e R gk, KIS 5 ) 5 el
Sh A E R G, WIPRETRE L, BRGSO R
MRS REA S5 5 | a8 o S AR N R B Y, 180T DAiE % T B8 44 1Y)
Bofg, SR, FEXTPHETUEA T I S X — ) L, IR — S H At i £ T A
W AENATIE F LSS, EATRBLLERAG S N e, i HIEH 4, Fikixdt
PSR SE T AR Oy WA T B T i T U & . IR S R G (A
2 E R 95 S MBRAFRE R 1) E-ZPass 250) T WEE MO 1TS AWk 1) — 15 &
KEt, XERGH, AW ATLLLL 15mile/h 3 BE 8 i Wi 2l WES0 T 428 7E Uk
PR S, BT LA s B SR, SEBR L E-ZPass HLFUR SR R AL
SOHATEE AT B A BRI, TESEPREAME T, ENRANGEULRE



4 BRIEH A%, HiLgea2Mmitit (RPFH2MR)

ZEMNE, AEXDERWFLEHX  EEENTAER, JUHRAEASHE SEN, BT
TR ZETF AR R, 2 A DA G 1 e IR B A s o R R, X
IR B — S A IA ) — BN S A AT, DT A A T —A R Rk
MAZ ARG, IS TRl i HEBMB AT, —BGE i E- ZPass W358 38 (1) 42
WEL R LTS 2l At 2 3 3mile/h, FEYRZREG T, BT 10 U2 48 584K
WK 3 B4 ANZETE N RIBLA R ENAE B TR A4 A R TR A g
ISP AERS . e H AT oL, JCIe 2 f T ol 2 i T AU 2 A =R 2 IRk
1, PO EEALENINGE T 4R Wt AZen, BoyEEm r—NMe
G B, R S AR AR AR 135 B T ISTEA FY3EA HARS ITS R B .

TEXTER IS RS T, BRATTRAE 1992 4E a8 /R T4 PR B R i K A2 2s IN S
R A He oA 2 BE I 2 5 ~ 40 %5, 1998 4F Carley 8 551k 40% RIHLA: T8
ANE P BEFE A M2 EAEMR A= 4205 ., SR, EF 2010 451 H, BAITN—4%H
S E IR, Bk RGN TR i, DU AR U I b X A ]
52 LK % 3 i 1) K AT o 2 LSRN AR S s b A R S R s o, O AR AT A — S A
], TERZ RPN RA X, Kk 20mile BHLE FBA 5 K EALEBIT, X
ARCARCR AN T St G 1l T B B N AE 1%

1.4 ITS H AR % B Ll

A5 5 E M FEASGEIBI] [LIECHE (DOT) | JEEBHS A IS HUR
MMz aE ] #7772, WARBEENEE R, Aot X3, 8 H
M 1R TS 758 B B R R, A2 DR R AT e 1 7 — 2 38 K L% K1
PR, KB E A FSGE A B E R UL, ARWHRARFSE . TS A i S ) A R
WEZM, E0, 1TS il fESARSHFHAHT, X EZ AT B2 BN O H BTk
R

BE— PR, ITS WA — 3R KA BRAS, BEAS TR AT 22454 1TS ¥ ok B
PR, X AR AR KRG IR BTG Bk, I H4A 45T B Ak
AR, DI RI, BRAFFRATEE 1 — N R R B A T 3RA T = %)
KRGS, HHIRMEE L RN —F5, IR = Fa, ATwhak LRk
WO miss S sh )y, a4, BV RS R AE B S LIRS 2, SBRA X
ABERF L, — T RE ST R AT =AM R B RN BERMEEEK,
TRt 2Rk, Xk, fEArtE, il —EaREmEAaL I mEEME, 5K,
AR BEEF A TR AR B VEE—FhRl2, 5 22 ARE R R R, /)
YiEL | BeESE . HAn, FE A AT 0y HR A K AR S T A IE S SR IR
R, R, HAWCHIERRA S, 7ERTA SR, ikl Besm TR A — M6



F1F ITS HoR L RILK 5

KA A AN HTE — 9 S M IF 4 T B AR it A, AR5, Rl E R %%
77, XEERESA BTSRRI RN SO . SR I 4E%E . AT R S R A A
BT RS, BRETTEDL, HROTE, SR HES (BR
TR RN S —) . RS BT, AR AR RS KEZ,
LR RTINS U RS — e A DT T SRR A SE 0 AE, T A X Se A 2 IR T
% XFMEELHN A “humble beginnings” — iR AR, FoATTXE IAR S an 2R %
A XS5 B A AR P X SO S A PR e, RS R AT ARED e TESR 2 TR,
TAVEE ARG, JHMBIRITE B L2 e, IEWH T 15 FIAT 2R
—H IR ERMOE, FIAT RS E it m, e EMOOR B T EUN A 4
XU R PE ST, M EASAEAEMNTENE, SR TR T AR &,
FAEES . AR ESE, mXFEREOHkR A TR ERE T FRENFEL, B
U, BAHGRATMARS S, WRRET 4 ITS Mt

S AR AT DARRO S BRI IR RS s B Mol A BT B 22 A
fEB S IR SR R 4%, K AT Bl ITS 38, P2 3ClE 53K
132 T AT THAEAR R A 75 SR PAEE T Rl 2] B4, LA 1 3C 38 0 — 1 = B ZEVE L
e (XHEUGAHEE), BT A RN SIS, AT ITS I H 4R
ANTT BB PR IS TR, P AR ME AR T3 T SR e 5 B8 o e v 1) PG 75 2 WA
SRR, T LA—BRIEST ITS W H R R A B, BE T XA B0
161995 ~ 1996 4E[], 10 SINPRAME (1-10) |, MRUEWLIZ 33 E 59 W H 208
ORI B N B PRI, RS R ZE Y E , JEok, ORISR A 2
D3 T AR, BN 1-10 A BEPUAR TR L, AT AT 2 M R B A
JEE AT AR R, b R SRR N 2 T4 T — W iR 46 9
1-10 AR B 3 458, K 1 FM TAEZ G, ARSI R, WM 6 4
., Y], X RHLGE T sl od, FEILFIHR T, W 1-10 Ao 4 -
TR A2, B, XA EIE AR 6 4~ H BImHE N, 3SE g B
WL, EG R T — AR RS R, AR LR, A
MK, 16 42181 1-10 A%t 2 I/E . ik, Sl s Gt iy H 2 2R 245 b B i
(. SR, SEEIR, WATE L5 3T — A EEED) (A0 i AR, 51
Ph—ARae B RIWAR i, 2S5 0B Mg b BRI T e AR A R, (R
T A HAEAG SR AR AR A S T B P R A SR B

B APREORAE . 2000 K, — A SSHAR A E R B RIRAT, sCiEEsa
VIFe Z Ak B ES IS FIITAl 1TS T H 980R . i1 Z46 7 — K5 P, *it
TG A3 7 7 A — 0] 25 44 A 2 AR HLRI R LAY 51 B R ek i 1TS B 88 dE A7 i Al . &
IHEREMN, ST A A M AR Z5 AR . XSRS A AT 357, X SRR
TIRAT BRI L WSS Ew0 Y . B —A300 H i 78 BB oE, 2l



6 BRIEH A%, HiLgea2Mmitit (RPFH2MR)

A EA TR R A A BRI 0 H A7 ZENE IR BEAT R A, B 7
AOABALL B2 AN R RETHE A2 1TS i H X R PR R 19, FATAE, — DR Zp IR
AN AT RE S BEATRIUN, X R G A FREC IR Y FiAb B RSPl oA P
—BEE R R T AR, BRI RE, doRRIEMER) . fESE R P, JUHE
KEREE, fed %30 e aqest T He, AU, KgEMmAlA
O AYRERAERAAS , DU T BRI SE Pttt i 5 %405 w2 B 13
WHEJRIRA, ERBFTEHERE AT DI IR 5 AR ARG, WRAERS FAR =
SRR ELRLlb R, n] AFE FIFA S BRAS A AR AR 24T S R AR BF
g8, LA DURERF AT 55 RO A B i T, SEREIZCE A C T« Ak B A
ARSI A LRIESE T RATHAE . By T OREFAE ITS BEFE A BB ™l b 59 40
Je, FRETE RGBT, LISt ORAT AR AL 2 A 05 5T LA F200
MBS RO ;. QLA 2Pl B T S M BH KPR, FEX A4
Fifr i HIELFHINA

S PRICR IR B Z X ITS WESERUA R A IER 515, AOUant, SRR R0
&, bl RECE SR T A Y IIBIL, FEDL e MBI ITS $EARIX — [l | X iz i
MOl AT TR, A 1997 4RLIR, 0 T MRS B A I e, U TR
RGNS, TELLSAT (R Sl 1 2% TP gk . misehe b, KyIEtn
AL s A B R AR, X TRz B8k T8, B R 1% 223
A, TR RGO A A S 3] o 90 8 AR B BN B S 15k 19 0. 01% . 3238
T BN AR e 5L, (FURAA AR B AL B i ot 2 e s ik, &
BRI RO I SO SR SR BELE AT A — Pl s gt BN 2D O 0, LS S A5 Sk
AEWIFARETR ITS W EIESED, fEa EE N SRl R ftig sk, R aR1m
ERINHCEE RO R B ITE o X A mRH b Ay 5 S 0 H e 5e 4+
AR, FRATLAUN TTS B TAREWTFE N AR BEECIE A s A9 23 ), 8 A AT RE DA 20 T i
AT ITS Hr B IEAR A PR



W23 fRRRI ITS B oC )2 i B

2.1 TERE

TEid 25 10 AFHL, I TR AR A HIE, BADT R —RIH R ooZ i, &
MEfEx B ENTFI ok, A RIRT WS, ARHILFIA (RAREA
A0) A RB R AN R BTSSR AR BRI 3 AL 7 2 e o 2R A 1 5 i AR
Wl PHnEERIER ., SERERRIMELR LI, BATEEED], 6
R Z AR BZEAIH, ROAFRATR ZBNAE A SR B e rp FUR S — )
HHfE, SR, AT L b —NRERA 7 0 L ORI ERYE
—Ik, FAMIAFTERMTEE, REA R EE, RO LN A T 2 Bk
W, XAHRECAERA TR A AR PR 5158, H AT— AR A R R BUE it 2
Wy B RO TR,

LT RN BhFRAT L BB, AR BT RS R A, R
ARG LUF AR 0. 58—, 355 SR A R AN B K A
ERHCRRECE 1014 GEAEABE K T) o ARIE S BA M R A E A
HKFRITIRE, WURAER AN S5 AT A, IR S AR B T X A I RE,
AR RELIR AR AYE BE PRI TIX PN IRE . 5, BATTREAREIAEMTARDY, B se e
BRI, PRl AGE AR5 e R R G B, I Halad A7 iR
LA AT AT ERARDITE . 2T U R 8 C a4 B U
A, CICREE, BT LR — T TRR o 0 2% 2 8] 1) 4 B 48 8 1935
HLIRGR IS HLSCBE TR S O R AR R, XL AT TRE RS 1A BR Ay st ] P AS:
W RIS, FFHS IR R, =, SHE R
HLLEIR)EAY [ RFE NG , U0 SARS | SRR s S G KOLER  SR)5 Wosh S5 1 %
TR INE:, ANMEB LG — T RA AT BEM IR A2 Rk Ak, I HAUR T 4R
THRIEF RTS8 FAT2A RGN RIRIEAE A R T S0 %, IR AW oE
HBEA], WAL IR ML E NS A ZR S EINN R AA SO R A 2%
4% C. V. Ramamoorthy Ny, BEIAEFATHIREA 1 T AR 2B R 5 b 1 57— 1T 208
MorSZ5RE, 208 TR TR . MMIFRATARI N, ShAEA KM, X4 Bl 5 i
PER SR IEATIE A RS AR, it n] BE LR A AR A 2R . SR U R
HUR, FA AU T AT WECH TR ARHIBEEMAT , A TBERIG )



8 BRIEH A%, HiLgea2Mmitit (RPFH2MR)

2.2 ITS HUFIZHE R A2 1R+ Tt

BAR 2.1 TN AR TR R ] TAEAT A, Jf HLAR AT RE 2l ok BRI #EE
EJRAEA A P BA PR BT 5T 1TS 1 — 4, AR FoR UG, ITS e — AR,
EAT AT BRI b, EWUEST | B e B0 S, (AR LA Ak
Wy, EIERELLIN RS B Sy 00 BUBAR R TRUR o ST RTINS SCHAY 7R B IR U
ML g JEAE A ITS IX AN BB A A TFORAT AR B B, i BE R R TR 2
AR, BINCKNEN TIRE, XEeARtAMmai 1, JAEETHREE
T BA T — P R BB PR A, X PR 2 TR A AL AR —1
B, BUENTER AT RE S, (R 2 2B, IRAE 7722 AES Panini i
Fr—UA E SRS, IR 4 AR B R TS0, IR AN 2 FAT Tl
REAE N Mo LB i — Al e ARG & o 230 — A BUEB RFERESGR Y
B, W R BTEORTEA A 2 B W R, T ELAE S 5 T AR 9 HLbR
g, BT O8% e ARG PR RS B LA B AL A AR B R H 2
S, A ATHAMIREA 7 =G RBA W F R ST ST - AR I T B
s, LIS R AR B R IR CABGESR) a5 PRy WA
TERWE (CABUEZE) W, ABFIBRY R 5O RY SR A, RYME . SRRl I X S R
KA A B X L8 DL X AR SRAT AT — A~ AT BE 7™ A BB BOBUR B 2 R M 2 5. 4
R, BATBIIA, TieZ 2B RMHEREAR | 2256t RPLCIER | AR
AR EAREAR I | RS 05 EEOR , #RICIA L 1] 3

AT A s T KRR AT AR A | S BB AR | B L
Bheg . TR, AWHlZy, e EARME TR, &5, W5, =it AK
L SRR AR RS SRR, FEUIERN b s — P HTETR A H T
AR ENTRE SRk, a2 ul, FOTHYA S BANS S 7e 8 BEA A B A 1 1 4
AR L. BIFRATZ AR, sl ok i T RETE B, FRATRIBE M 3T
SEGF A RIR, E s m] B IR I OB 2 A 1 B s FRATIICH By, l m] B 25 S
ZE R HEE | BB BS, WA RE A TR AR A TR AL
BT I I IERR R 5 S B TS MR BIE, SR, SR T RS RIS MO 1 R4
IR I T AR, AR BT R A 43 LA & T A ar {1 X 7 vk 14 491
T, 6.7 1R16. 8 T N R AL Z A C I HE

F— AR PIEIXHRE: ). C. Bose ZFTLAH A& NN flFE 1895 4F B A L T G4k
T ERARA AHLE K2 60 4F 5, At DR 9206 O WY S A BT AT A
Bose V& 21K T A2 va 1= 14 e 000 oL AT AE AR BE RIS 225 T 18 10 ~ 60GHz TR BL
Y R PN R AR R R A D ROTE R, (ERANRLE Al EA TR AR e, SR, B



%2 AFEIEE TS Fegn R R 9

FE ol G — MR 2, (FJRAE 19 48 90 4FAR, il 4 Xt & — ik, Bose
P T —FHA 5 R AR 60GHz M . At FHAS ] 1) 46 Ja AR BB — 261
ek, HIMZAEMATE R T — g, JF A — R 5 2 B0 i J A 0 245 A0
%, UM R R TR P, AR ORI BRI R A A AR A
BB BT 7 5 58 At A R # A O IR 1Y - AR S RN 2610
N7 ENTRAEWRE “TRER”? GRS LIRS IR b BX A T 2 1
JEP AR A RATERME T — S22 B Re . JRATEAIE , s R i s )
BB AR, BT T2 T A R R SR AR, XA R R e
AR EN S IR ARG PE AN . KA I C. Bose — BB H k. AL WA AT R AA
HAGXAE PR, FohamaT LIS, Jf BB A oAl oe, A E R
B HE L A R o 22 2 7E o T, ARA AT RER I A R Ry, IR 4K, Bose
B — R RR AR, SRR R B ERR AR Z — ) B AR B RS
THIES . R B A R WA RS A  R RO AU

B AR — AR DL ) O 7 20 fH 42 90 AR, AR e
WANEY 71 S A BT EAEE . TE4EBIE, 71 5B b i 2838 b 908 7 i 2 o) —
SRR 83 SANEE A, AHMEMITITE 6 ~ 12 N H RS Y B KM AT
DRALETT, B/NE N 580 ~ 1460 4=, 3% — 1 2> R S 900 4 3 ~
4dB,, SE[E 10 FNEF A Sl PRAP A SR 33K 2 52 1) 1) — S 1 K 465 1) 1 55 25 A o 1)
AFFERGT, Horh—Fhm DR RERAG Y 5, AR TR TE 83 5 A BEUTEZR 2 2006t (1ft =
0.3048m) FHYFEFEI A, ol I PSR MR P G 3 0 25 45 3K 5 S 10 A A2 IR B RN
oM, AR RY S AT RE RIS, 25T H O RS 14 S B B, R& T hE
FECEAFIE N S BB S38, WA A I B MRS R N T 26
HAMG RS, XEE SRR SR MG RA R NER . BRI
KRG L) S E B T B, 5 E AT A Zh W) O 3 4H 2L 5 A A JE SN Y13
FESIT (DOT) WIRFIFAAN TR, X0, —NEFS (S), BA (N) FMRA
R (S/N) A& TR AW L 5842 th T — DRy 7 28, Al R4
JAEFEAERERS (N), XA ESANRENG Tk, XERE S/N R (Hrp s RS W
Wr ot {5 55 ) IBTES RN A LM RGN, AR, W RAF T WA R S/N fEdE
FATESHKT, AMEBORnT DIARSLH T, i, BTk XL . |,
I FC SR A T 83 S A BRI MR A K-, 18 NI, B4R, BREHaTH2
N1 BB, HAE 1987 ~ 1988 4 (1], AWK John Rieger BLE Z5115A H T B2 X ik
P AR IRAE 60dB, H UK, 2 FEERTTRAE 83 520 b 1 BRI M 55mile/h 3
35mile/h, JFUY 83 SRR 1 MR & BRI, DA HE MR A OKE ) Ah, Y
715 ERSSETFAR 0 83 S BTN, i 2L W B R B AMI A R R 2, DA
B ORI PSR e X AN 25l N1, XIS R BT IRE H A



10 ez A%, FRAZEZSHET (REH2IK)

5 = AN FIEOC TR A SR B — (Al ARG ) — S8, B, 44
AP —SE AT 55, Hoiph— TS RIS AN FOA 56, fERJa ik, Z
REA IR GER, IFEE—A R, XA R AKX E—
JE T AERBR IS NS 5, B EERT, Fr e B B H AR KRGy, DUMEfERE—
4365 RAEFR 24h MMEHLEAE, A FECRRE RACTRBURIR, 762 KX 4z
LTI N, ERE K ARSI A IO o A A A2 1 ), A7)
ST p AR AR, AR BIE AR AR 2 DU ST A AR T, R ARZ 14
PEEIAARRT AN . X H 4 F BT fE Tl R v B e E A A, A S DTS LT
HIRPRER, BV E AR R IR S TN, AR A LT
JUHZETT, SER—FZNSA R UTFR, HHEEASK, AR T 5054k
SR UTRIRIIRIE B, X T iX AN, R 2 AR AT B B — A O T ax A = S,
XA G AR A PR, O HARBUN B 24K 2 T — VI 15 2 10 57 LIk G 28 A2
Pt o IR 22— IHFSE B U A HMERE, o — 7 TR 200 s S ) A3 ) AR AR JIT A
P A IE ARG, I AR S NEBYLI T R EE L, 2AAE1A T AR
A AR I R 2. IEWIMAIARJE TN 83 5/ VR ZR AR I i 1 S IS ] F— #E
SEPGI H P BAAS B 12 B SRR AL 0 AR TR 15 332 e AR 33 mT 8 A (AN [ e 7
A, TR 1) B G B AL R B RGN, MR FR BB IS 0L, SRR RS
Bl & | VA A S AU 25 SR o iff o 1 DR RTBE e AT AT 25 2 1 7 24 e R KO
(flhn, 229 M A TE IR T A RS AT BRIEIZE 90dB) o A T X L%, T H
A B BE T35 B AL N A R h B Rl 2 gy, RATAHTE , XL S
AR REUT AR, BRI AESE AR BUZ AT, XA R RE MR, F L
JEz e, FRIFEROAS RIE, MR, H RIS R SR s fp oy =, Bk nT DLk
B I o 38 B A R R Y IR

T A B ITS X —# & AT BRI AR, FORAE R mEmET, X
[FIRE R — SRR IR 28 22 2k hr - IR B AR [ B HL g 3 — ok H 4
R, M— RSB A TE E PR AR % (D) JEEPATEMR RS, ok
FAER I SE L T 1 AR F LR o | S 2 SR ABE T B AER
BERTTIMNE—A B BRI 2 28 i ] ) o 15 B, RS = AR
SERIEIEMFENMN , T —2)L, RE NSRRI, BTS2 kA
T, HEEAR WM ZSCE AN B, BT BB MR R g
SETIER B P S (5 S, PO EE(E B ZENLI AT ZS 2 R 4% B 1 s b — Ry fH 4
PREZE T FEFEHNEARXEFE L, BE 10T, WS,
Tl oo e A MAS RN AL e, 280t 7h RATRAE LY, X il # A8
EEPRE RN T N R F, (AR HGE SN IEAE TR, b st oo v 5 fn i A S K
T, BRI SN E Y T8 A4S, S5 AR FAETY T 8h, IR UL RE AN



F2F FRIFWYITS FHey BRI 11

WIEA TagEEgEZ . PUONRIRIGA A2, Bt e A AN AT RE T3 5 M X AN Sl it
MR ARy, (H R S MY T A G AR RN X S B, R R ek
AL, Abod A nl RE SRR 24T BN AUAR T e i AE, SUENLA R Te =
%, HEUEENIA FRZANE RIS, XA B RIsGEIEZE T, XD
] B ) T4 8 T AR G g P E R . andy, FEEOR (IT) IEERER L E
HAR LS SR Ss 1 F-Be, 080 5 I8 Qe A RE A X 2615 B oA 5 22 A9 A 4 Hu A
M, Rl REER AN, SCEFERR A M R BRI T T RIS R . XSk 3
NBEATRAE T —DERBIHLE, BRGS0 A5 B S SO 538 v B2 AR
SERESRIUR 5 SO REsiE L S BUE B B U1 1T B K Z M 5 &
TERAR, S 2 R REZMER, A BRI R RS, (iR
SHEIEMMR S T2,

2.3 Bk FHLIERI RG]

ARATIA T 1TS M —LE i, fEHGEREAEY KRR, 2l m] B vF A R AR
APRENE, T ACEEARIHRE M, BT LKL R R AR R — R i, T — HX
L6 R R I AR T, BTRARRR AR AR . AT R H AU EEC G S AT
HHEH R IT 18],

1) A RIATH & A 89 B A i S & sh L, Cie e i s . AL
B RHLL R A AL IR, BRI T 100 24T SRR SR, BR
T &&FHME 2 TR SR ML S LA o hsEh KU, 4K
AIE AR 100 AF-FIAH LB 281k . F RTAEAR S iy U — 06 Jir 52 i i ke
JRBIEER . B PR, a2k 100 4F DL AT A BN K B B BT T EAE sl
Ak, IFREEIEN RSB &, RERERNTE ARG ML, TRt
HATETARA B HAFRRTERER T B A Sl XL R sh WL B 3 r e, Tk
R EARERYERIHE S

2) AT vty i A AT 4y B SRR R UL . VTR 2 i AR/ IS Y T
TEo BAANFRYBOTH R AR IR BA T A2k, BAn4S3RATH TREAKFELZ
AR, WLl LA TR B AT (A RROT AT ) o S BT 58 R A A5 R
AR L O A8 T AR B A K0 R SR AL e R SC BB SR IV BE (Chelsea White
iz, 2010) 5, SR, BIHFCNIE, FrARIHR, iR/ RBUE A H |
SRR, WA —DUERIEE A BN E AR, ARG
BEHAMITCE AR, BT RESh S HIE N MR R R . BARIX AT RENT R A fid A
Wik, AERFRAT TS B AR AL R B 2E B, B RE AL RE AT S R A3
PREACATE DL, FFREFE—EF B LRI B S A, IR BRAEAR 2L



12 ez A%, FRAZEZSHET (REH2IK)

AP R, AR RS AN G I P kb BRER (CPU) AYBVE, IR IR S i e
{8, CPU L& A —FE, MR BEE AR ML G2 HELREH B F B AL
18 I BB KPR R

3) R4, JUHORFEIE AT LU PIm K sh A 3Rk sh W A D aE TR & sh
INRE, MTEASHME, RS, EE R i xR E, —1F
BRIAGRCIIIEA R TGN, IR H, o0 rp AR H L, il A
JIIR B RE I B A% ge v & shHL R T B 2 i = A R, BB R A 5 X B
PEATMNE (Jim Himelick, 2009) 3R, BB G IR IIA4 (PHEV) 7Ei#
YIHAPRET, KRR ESE (GHG) MHEEC ™™ YR A fi g i )
R PR DIFE A Sk, DL BRI A ) T FE 2 (R TG R, R4
IR G 30 I SR G BEAR ATy Al PR, TS 58 4 phy fE B Bl Y FEL SR G 2
BNHL TR, B0 EERE ORI T AR R, MRAS ok UL, R SR
A LLHS B RAT M35 Yz s T i /8] £ ML IX, BROMIRL A R, BT
JrfiE, (HSEER B IE i T5 Y DRI O, 4K, AR e AR e A S
MAZRERUKRE R, B Amhosisi/ bH 2R A ik . — %Ik . — A LA SR
B WKL T A A A F AR, R, T DA AR A HE IO A A 3 R ok
AT WS R B E

4) FEC B USA B U UE B UE BNl = YR S BB BE T, T X IE
SRR ZHN — A EEEE, FRIEW RO E RS, K R
AT HL B N ZEAR AR AT BE SR A AT TG i b iy — S ZEFRAT T IE T 7 1
YR A C R, N0 B AEim B iR SR e AT s . AE A A
REN R R IRTT, R IA RS b, U R AEM e Re WL R B i
5o AR AT N Z IR A8 S B R, e n] DB AT AR R S
BB, A AN T AR AL, XA S S AR R X RS AT S RN 2
X — [ AT T I AR R AR

5) ANA T SO IR A AR, P Dar B R E KR e B, fEE
FERA AT, 12 E A HPR A I O R s 5L Sl B R R
KO LA TN AT Bl 02 SOHUR e 2 Y R P IR T T 3% el
BEMNIA I, TR B B e B R A A R A R A BB TR Y . AR, A
(1) FE A TR0 RS 4 T B K T SRR 1, T A A B R A A ZE R R, 7
K, BE—KERIHERFIFRE R 20 A9 4 238 M PR B, AR T S Al LU
100 270/ mile, HEHIATIA 1 {23570 /mile, T EH B, B 4G T AR
Ty LR BT EEUN M LURZ R, AR, 7EA IR H I )
50 4S5, BUAEEEBMPRA I R G C LIFHR S T, IS, B4
BRI N, TREE T B T S NREE  INEE R RIS A S4E, SRt



F2F FRIFWYITS FHey BRI 13

AWK, BEERE RHERS , PAEHORB, BORMTE, f5 5 1 18 20 i — /N
— /N E R R R AT TR T T S B T A T RS A A e R
&, ZCHE RAEA C—ATANT —0rds”, SRR XTI A i A TR R E
o XFIEMAEFRERE, oA EA TTRE S B HE ) 2 X A B R A5 EsES T,
FATHEIEAPE RO, ReE AR BCER R &, R BTA nTRER e iR T
B, f 8 BRSO I AR AR B AR — B O, B KR K B ) (i FH 77
i, EETEPEERI P EIEAEE S E A B, BAEBE, 857747 18 B a5 it i
W, A 2MATAE AR 50 45 AR 1T R I [RIAE 0 [nl R, a0 SR A 36 I a5 1) R By
B, MATRERINEIX — i, FFRA—Fh i 2 A XA L, ASRAA TR 2 A
IR KZ 1 .

6) —MHEMT, RAEBITIALTEITE R 100 ~ 120mile/h, {HH F4MEEK
S, B R e A B L YR G R B i (IR T 60mile/h, 3% [EI SCH FR M H —Fh 2
M0 0 5 255 B A 10000 H/h B9 4 ZETENBE b, IBGE RIS 9 4 4 Sk i)
BN 3 NEBK, WA M0 EUE 30mile/h, —J7TH, B IR IE BIRE
FURTRA T ], KRR PRE AR R - B e g L, o B R M ok A 0 o o
S, FEEEEA ML BT AR, RERATICE AR R
R, RGBSR, S S0 MR, EEE, BEAH guRiIFM
Tk, AT R = S poddl, EEE, S AR R, (B S
SRR B T 250, A B I8 3 53 DA IR 2 B e iR S, AR s
FEE A Al R AH B ST, FRATTHI Bk O 2R B AR, SRR
FHEBETT R, MR EAEAT T B 5L 2K ETHE T AELL 250mile/h 2 514k
(A TSR, AnSR 1000mile/h B # B UL A E BE B iR FE BEAE 4h N SE A, TBSE Bk
i th_E- A SR IR ARG A TSR S A ES TR, JR4 AT, K RETERR T/ BEEs K
TEMIAT LIS T, BB B iR T .

7) dERI SRS, JUHUE MG 7E G B o 2 UK B L i shdERE, TR
FWOONEE, RE KE, BEWIRNESRCE AR, XER—M R, FEIEFY
TIREE AT, — 26 P RE 38 4258 K A0 il 2h R 40 v] LA FE A 120km/h 1) 425
TERZ)60m 3 10s NFE41F Tk, X B I A9 — A7 08 A Bk Akl 78— 0 4] 32 ik
BB R A MR, AR — N R SR B, E REE A R B B AR 4
PG OL T, R sl 2502 Smo skl S5 LR 4 ) 1s, X — & M 452858
T HA A Ay ekett, B ] gk G AR 2 sc il

8) BRI N AW E M FELE R, i T NREHCSE S SR, &
i, AREESREIET, FHAEZIN NFGEEATG, @B LS A 2L
) — KA, SEEEME, RIS ES P2 Wi AN BE & 2 & A I AR AL R
AL 0, BMES A T2 408 AAFEI RSPl | e, e



14 ez A%, FRAZEZSHET (REH2IK)

PERIADSCIER A, R & T A FH LR, (AEEE A SR E R, £
[l 52 3 AU T N — AR AR B4 4 T N Ze A, Hoh—A FE A FHOE 2
BIIER X AL RERE . 5350, FEAT NG LT, M eE T/E—HitEgE ., &
AT 118 Bk A 5 2 AR Y, 2 e s i T S B PR RS I, A el it
FoAR, Dl sl dil S kA, VR —H AR I, FRATT0T AR i —
ANRETFG, RIASE F RO KA RS T RA ML E . BT REAE
(7] — B[] o 4 [/ — 28 (B2, AR RIS 3RAT A TR B A — A5, R A
SUGE T, NS T RE R,

9) WM TFHERF I 2/3 MmAURPOKE S0, BT LUAGE A N K
s THNAAAE, drateE, BT3B — A T 10 ~ 15kn Z 8], IR R
SR BN 7 AR DA BV R ()4 T 35 3 B — M2 20 ~ 40k, AR A% /1N TR e A LA T sk
HEEAT LUK E] 70 ~ 80kn DA b ixX HLER H — MU 2N AT RE A BRAR . A8 —Fh 4
BB AR PR B A B 400kn HE BT E L RIRATE A BE S IIX —i%
R IRATHEAE Ty RO AT BE A LEARAS B AR o AR BRI R N Bk sk b A
TR N — K RESC BB .t T ER A G 0 s X R B i ve 3 i, R
SN T RAE AR VI I, T ELHE R B R ZHOK SR B, A i
Fpksk, HERERATAA TR REE AR AT Rk A AR Ak

10) ESRAMEMPEASE (PRT) BYFEAFLETE 20 22 70 ~ 90 AR AT i bk
PRS0 EG MR SE AT TR R R, (EE R A S A )
Tl E H MR BIA R, fE PRT W, JRfTH — B RA— T, sty
O 2 Gk afe I 2 HES 3 BERIRA N F BITA A, SRJE IR T i — R 51 b oS s A
(hh) WIEERAR HMAM, QWL SB0hL WYY BIE . WY, BUN
FRUTANT ot EEINVARESE, AT E R EE S T, HH S A R S ER
RS T U, RAHGE BAnd . RE NG, XWETLYS Y — i
G AR R AT, W] Il SRS | S8 B M B il 15 43, PRT Al LR
TR N 50 B 5 4R B3 T Fp O X R S BT, i FRAT v o 1k R B = S A
PRT 288y, B8 B0 2 5 = BE2E 19 05 vk LA PR Btk 56 3 R Gt A X PRT RO 2% Y 7
R, hERGEE—EERSE T PRT M4, HAl I ENE, —EBHITIE
R TRESECR R A 25 G 0 7220 ik

11) 7ERH LI & BRI, 7E6f 0 FOEmfiOs R R b, 2B e
ML RTATHEARIN T, EXFLEAIT LA L 2 ERE, TR AT sl
WME GRS TR, AW, fEha iz, BE R Es s, JRE
WK AWITH . H—A, RS MER RS K L2, B FAETAR
JE, ARMEFRE], ST HWERF MY 2/3 FRYIE K S5, T 22 B bR i 2 48 2 8 1
W, PTLARRA TR ZRE R B R, RS TR R T,



F2F FRIFWYITS FHey BRI 15

A, WREEEN RN, JEH S KBV Z GMER O RS H SR Hatlia
PLZE T REFRBIREARD, [GRMEARR, ZAREIAFIC RS H
WO A S TOK, BT AR BN BERR AN BRLX K — B —HE  FILLRTAS R Y
&, ARIUE g TR T RS AN 2 AR BN A, i
TR PRI S 50 RMILEA SBE I, 3B AILAS 7 R A e st S 7 I DA ), EL 20954 ik
B, A —rUEME, SURXARIEURRE R, BT HATEARA AT EE
BRI, A — MR AT RENE, B0 H AT R T SO J0A IR A R AEIE
BT 5T WHLERRIZFTI RS BOBLE O, XIRATPRYL, TF Ak —M a5 kR
B RAT AR — kR SRR vk T N AR L B DA A s Y B B
B, SRR LR SR S S A R rp R AT R A B 5 R S B
BT

12) FESETRAYIN [E] | B URAHLAL, ad 22 i 2 6 A i AU 7™ i ™ B 40
H T LRkt i, PR GRS ETY, TRE S B RIS, Yk Ttk . R
DR S S EBUK BRI, KR BN | ARAEY) AR A%, i
FILTAFR], UGB FIX SfF ALy, AT BRI A 51 1A A B 28 776
PO X LE LM, ATAS 1 — AR SR AE T 2, IR I R R R S i —
BBIIT, SEBLARNRREEEHEK , XFRATPR U —TURE B, ERErAL
SRIEANT MGG, ARAEME], BLAERES 2005 471 Ry BN XU 1l AR M 0ok
ol Bhi ok



W3R Rilis AR ST AL L A ] d

MARA B, sl i REUR S B RS, g — Pl
Feuti (NSO Al SRS Rl 055 ), W BRE A, AR — s
1BIE BN T — LS B A A AT LR SRR IR AL b m] DL iz gt o
A A E A AR S5 o PRI, 32 i 28 S8 0 % L5 o HICTE 2% i 19 R 2 iz % A R e
Yy, wvE Rl S A AR e N, AR I B AT, A ST s s SR
W E s i N ST A B e T A, o Rl A BT I AR Y, BTLUE
S R T A T A ST IR is g iE . ik, MOARRT BB, ARSIz
K 2 AR DG B 38 i i S A A4 B S — R Y

A IZ i B — U A G LRI B, B AR5 s s S A 7
AT S s f p R R, — IR Az f R 25 BRI L n] DU O
M T L BT R RE AL R 105 B AL RE I 45 LI Kz i A FN 5T 19 Sk
sk M2, Ses i 2R S BE R R A AR A, AR B M 48 AR A S A
i, (HRE BA RS,

AL R R HE T 38 Bis i R A S R E KA dr, AN Ga A D Fks
BRETHENL, XA RGNS is e A A S e . e F AT iz &
Ge oA OS] T (A8 kA rh s il Y | s rh il A P R Ll Scm A e
O R T T AR RO TR, M RRE ) 2 N — T g S B
ErpfEd oo, 2SN IEXAEEE IR S BRI, FIH TR AL & 5N
ARIPERIATR, EANTARAR R H R R, Gz
B R A BT R GER AN G R AR AR DGR B, XS8R B T RE L5 Bz i
FICHYE RIS, b n] BERAE A L sonTeis i LY PEeA | 45 i s 22 8] A4z ey
AR SO S AIRES, DLRAR B PIRESSE . R, Skl pocahdT—
MRS, HH R RGO AR RTR T, SCBLS
BoaAT, SRR AT EAs kA ROCE MR Sas kA SRR, e, XLk
R AR BT IR LS

Mg b, A IR DR R B rT RE ARG, JEHURAE RGP T
BORRPERMNEOLT . WH., BB R ou i GORE, FRR AL Y R AL 1
BRI, XKLL AT RE 2 IR AR = A M B B Y DR SRR E
EWRE AR, Beoh, bl oo 2 [ AR R 9% N T4 5 2%
Ao EBSEH, HRTVR 22 0a i R 45 A 2 RO DGR E SURIE N, AR5 4 i



%3 % ZGREH AGALEGEKNA 17

LB, R A DI S RO AR AR gRAhiE, X T aE
IR ARGORVL, BIMEAE ]S4 e R GO AL T S rh s i, BB IC I
XFPEOR, B, REBEMSEHR (FAA) il —4 A h 77
&P IIEEEEN S A, REERERRSE (NAS) WRUE, X MMEEE %
B NAS AT s v o2 A8 ) 2 22 () B A PR SR R R SR S i R A
FOVF AT RAESEBRERAT ol LRI CR M5 101 DL sh S PR 5 1 C i BK R
N TR AT, SEEBORAL S R AU 515 R GURAE G RAT %
2, MARA BUF, HRTRE P ROTEZOREEXTAURAIT X, Y, - BRI
Ziny, HSEPR XA —E RN ER, WERS X asia RTINS Y A RA TR
FHE AL, AR X A0 Y AP B IS bR Ul AH EL A 37 I T LA R AP HEA TR o
SR, SCils i C N — AN IE L R = R AT Y SR, IR i Al
RE R A ——E N R R B 5720 | A s s, iz e i
G RN RN R VS U A R e R A W VW R R TR N P = i P
(ITS) P 2R A4y T A Smz i L ATIAR I HERE , JF i A5 th A A 5
PRBLIHR BA BE 1 A4 SE iz iy T EOR OB E R R AT B AR 2 BIE

3.1 ITSHEEHRMHE

TEARN, ITS MEZMR 5 HARSY , 3 2R R A LU R LA

1) FHFESI B ANTHBRAERE S E X, [FEH X EALE IS5
SCTEH, FEEAE (BN BT 4 AN 8 I U ) DA B4 Y iy 2
JE R TE P E B AR, TR IE R S R A, TR TR B
P, ALOAREFENFIE HpoH, XA al RE P BOF 2 KM R R, 1TS (KR
ZER ) B R TTRR ] BERLLE T RE 1 A TR B H X ARA T # S S (AR SC i v 15 2
250 b on] DURTE X L6 45 B P, ERTIUE AR, i, A — AR 55
FATHIATEON G, A MIROE, TR BIR T R PR AL AT E XYZ, H TR R
THIVAZE T, IROTEB AR R o 2Bk, 28 B — T A T S A KA EE AL
Gt A R B T AL XYZ BN UARA B, SUPEHEIS T 2h, 402R ITS WL K
I RAFMPRE R 5 S, I H A B B AR & XYZ fidir e s, Wk
XA BRI THLL, IRATT IR LA S BT RS T

2) SEBASHTR . BE, MRS HIR 20 f AR S8 P 0 DR i S DL E 1K i 1]
AR R I T AR5 6 . SRR, AR ITS B —E 2R A 3)
BRI HLR GO = AR MER AR R, IR SCBURT B P ) ARl

3) RERMERMERECE ., [FRMAURMER ., Kut, MCHM—E, w0,
U FORE 2 TURE ITS SRR, EE el RUHGH e . AR M i a8



18 ez A%, FRAZEZSHET (REH2IK)

HRATRE P EERE B AV B, I AR TR OB  JE R 2R A6 1S, AREAR R
Blrp R PR SRR AN VPR AR . 7E 2002 4E 6 J1, 10 SINBRA B E—> 1] g
PR R AL A5 AR SRR R AL . AEJE sl A BR 2z o) i s U AR 22 D B AR
A RIML2 A B T B X (G BN AR s, (B —&xr g aa i, W
Dol () IEZEEIPRUESR, WP ERAZUL, AR U, X AE B A% R
TEXANT5 18], TR IZ R TEX TN ER 10 5200, BIEEE se i f g 2 1]

4) HEAOH A MARE EE, BRIFE T RSRROT, I TS /R R 45
PR ROZIR PR i S & FIALIOAT o, SRR AN B, sl R R T
RER AR RIMLAY AT AR . HAYsAR T, DL, ARl 2 ) 2 38 6 594y nl g
SRR TR, ok, WRIERE, B35 2K A S MukEl A bz
BB, EATRE B SEUA TS ET TS, S2PR b, ITS Y 2 5 ) 22 — 5l 2 )
FIPLERAUR T REZ AR B, 40 A TIC A2 5 A RO 2 RSB0, AT 2 o
THOLTRERE A St g, I A iR IER T ST 2,

5) e ZE RGN H AR T 20 BORBZ I AT H IR 52 = RTGVER
ARG , TR 42 RGEAME RIS T, AR B RO AT RE T A R 454 8
ABRMEE, IMATEXTRTE . Ad ADTEEREAR S AR IEAEAWTEE R, Jf HiX
— BRI ATRE S IELLFIRA

6) i EKERE ., SUE . ERIEE . RERTr ik, B e pE h Bl — A
BICIFBATINT., SR, mt ™ AR (S BB RIS A AT E T, B R
PR LA R RE AT R RR B, X AT H A5 8 5C Taz fyad B P 2L HoC g 5 8
i, BUAREE R TR RS RO 2R T, M TIERGORUL, X IER R
FHIATFREINERE RS, MG RN AEN, 5 R e S
B R DR B S A BRI R REAT G, INTHE DRI 6] Y IR S5 R G Y S R
PARASTEARSCHT, NI, B R B miate, FrRlaskm R
GEBRAG W IFURE I T 1A o3 AT SR L LR B — VAN 6 22 5 n] S 0T s 89 [
R, ATREM SRR R A R AR

7) ARIATE RSO OCHE M R ITS (R RES MR A |- il 584 — 4> 7
DL AT E RIS, AR ATE Se iR T A i) BT 2 AV E RIS PR ZOR . X
WYL, BRI H BUE EH F OGO — S SUATERE bR, KA PEmAT
(a2 Al ] SEA FH B RE 4, (Hik 2/ ZHEX MR I AT s T S R
AL %

8) ST ML) — DEEANFIE . BEHRI LSS s F M 2% bz b, RIS BAEAS
SR P I B A AR S L, s, Reestfeisid fe b rl RE R T A C
TS, XYM SRR EALERN, SR, fEEEmgh, FE
PG th Al RERE ARG, 5 BRI ek AR o TR A A C IR S5



%3 % ZGREH AGALEGEKNA 19

IMARLER 62 Wyl AT H B R T 5 1 5, BEREIN S U A T 5 AT R AT
FIRSR , BEAl, TR T ORI AMREOR | 1840 R G845 AL AT ez i 7
Rl DU ARSI, XA R A U5 BRI AP I RERY 25K . L, A
MTEABRESRRSF /N | ASEAR , YERESE M rTHRALBGT, LM LSS
iz K P 26 FR AR R Bz R

9) it A RETE DR PRI . BT EZEmASA
A TCAIBT IR RO HEET, BT RLARR A R G A AL IR BRI 3 A Uk . 7
AT W 2% 12 i 425 BT, HGE i A 55 R AR n] BE SR A EL A S A, TR ] ] Bt n]
RERBCA MR, Wik, REPI LA LRI N, T Pk
B, wait L Ak,

Bt s R G AL | A AL L ANRERA U S W R SR s 20T H ARl
R ZERETE A AT Ty A PR, BRI BT R RS AR
BRI, MAh, AU ] BE R AL SE A A T3, TRl R el S 2 ]
OB I NITBENEE by NI DS Ve NI 8 & i o T K S S o RN S-S R (T

@ SERBYE SCRI . EET L BIRRIRIC B 5 DR A S0k /A BE R R, SRR 1l
THRARPRERIC, IFRE Tz REP IR, N RGNMIERE, &
RHIER AR A5, A TisMp R IRMA s A RIT, BT
JEMALR), BIfE—UIaTRER AR OL T, BRI AR SE e A S IRER) . Bk
5 HAB A SR Z A E S Y, P A B HGE A 2T 4, BRAE—A52ik
HIRA— LA S Z T4, BWBEA AL SRS RE T, o DRSS
B, — IR HA AT SRR T, HAT B8 B R e SR B R F A
HAty SR 22 18] B AR .5 2 B HoE i i

@ SRR SEAIERT: —BOR UL, R S8 HITRY Iz H i R S i o i ] 18] B 2 A M
W, —ERTTAT LR B AT, Wl DU 1 4k —i& M AT i — e
No BITFHICRLERG P A R M A B RN B, BT A A REE XS 7 177
1E, iR REARTE, BT H Rt ] BEAH S S AR, I EA17E
RGP RS S Y, I TR SR B B AT O DL SR ) FAR A A — A~ S 22
R, BIREE— SR A % A RS, Faz i gERE, (HE Y —
RINVIMKE,, E,, - ZEIARVERIN, 08— E A AR, B« 5 A
)7, XIS EATZ AAR E AR IR S SO A 38 PR [ P AN [ s 18] ) e /N 2 93
B, BT A BARYE TR S b B R T A3 BC T 58 0 AR, 2% SRRy S 204
ERITEXFE LAy . FETSAER A F1 B EARVE A3 7, 72 B ATR OB ARYE AT
PRI Z 6], A R B #RRMAL ISP R, WAL, XFT A, HAHN T B A
Se AN IIERY, JF Bt Xt B A4 ke R s Z S wf i 17, ROd ki
—HE, AHE, TERZD R, A FB I RN (R 58 2 — 2L



20 ez A%, FRAZEZSHET (REH2IK)

@ SARRIFATIERT: th TR SRR IS AR, AR T 5 HAl S A
T Z M E SIS, B IREREIFATIN, WU, B ATAAT IE A B
MSE FHASEAR), il B AL A 20, 2% SCUR B Ak A4 07 Bt i ik — A
TERLR SIS e rh, B ST ] AR 3 EHLR SR Lt iR &, A
RN IERRE R, AW, Bk, BT X — bRz R4
MIERA L, TR LA IR, FATTA RE UL fl A0 8 3505 S U0 S e s s, G
K, HREAEIIA REHTR SR EVLRS Lt , JRRTRBT L TIRHA
FI%E LR EAT, DSR2 Jms T, RIS TR 1 2 R i a], [R]s n] £
XA SRR B % R Gt it i,

@ FARZ BRI . WAR, i T SREE B AR BRAG(F S ARG UL, AT AT —4
SACHRAS AT RERS B & AL 13 A 18 LAz VR i k8] By 5 2209 — D) s B e A5 2.
e, Ik — A E L A 3 LR e AR 2 ] 4 E AR A PR S B A R G
o STRZ AR EAE ], RIS TR FEPER AT REA AR AR, B, B
PR WA WP 6 S AR A PR T DA SE B9, e TR S e 1 R RO BRSSO, 7
FRP AR BT, ATAT SR n] DU A B A SCR B E T, 55—, b TR AR
P SEAR Z 0] 3 S b BE R R FIBORE, st S AN (5 Bk, 26 =, HAETE
T TRV N IE R, I RAAE ME A AL, B0, (BT A (R B AR
REFFRIORERE, WRtRUL, —BHARRELRGE, wAesh fRix (s Bk iodr ks,
P, S Ta] i R A B S i R A S R S M 15 R A5 A5 B 2 Rk
A — N LE GRS, TOEE A P00 28 1) 4 DS AL DU phy B AR P B PR B R g 1

© FRIEFPERIER] . AT =, R A A, @ Lk A A
AT, BATHEEIRSE 5 ] B0 RE AR D 5T AP s A TR P i ISR i 3, XU
PARMEN AN TIT R . O T S ORI RA ) P RE R S s b R SR HERA I | IE
BRPEAZE b, LU RE B IERRPEIEA T AR AOIERT AR PR UL, XS5k IE
PERUERH 2 BE B PR R EIE BT, WARUL, TRAT B A2 BE TR L S B
(IFil) , AREMBSLAFEAEMT A —E, [RIhB i 5T AR IE 22 4t RE 52 B ME— 1) H
Bro SAETEREAS RGTI R A A S S IR B AR 193 2 52 B S PR Y 52
W, AER R T 1 S R SR B SRR ZE A — 5 B, IR IE R PR R UE ] A
R H 2

© BEFEE: TAT— BRSOy — DR EE R S, A2’
LR GIBER D) Z 3 AR ICE M RN BIIR . BE— A BEE o ) SRR
Je—MRSRIIE, T — UK F R BT SRR AT REME AR/, IR, Rl —
ANBCHE 2 1 52D SRR AL, HAR R SR AR AT RERCA 58 A2 RIS, R4l RETE
WM RS RN SR AE T A G oL T A REIB AT, WAL A0 A% 55
PR B S A8 58 B R e 00 2% BRI ME DL AL BE



%3 % ZGREH AGALEGEKNA 21

@ PERE. TEZBEEMESIT, 2B A IFR AT 60 I RE R R4 @ R Gtk fE .
EEREE A R 500 C A R IFAT AL FRES A RE BE S WAE R PERE SR b5 b, AT
— iz RGUAR AT RETE 245 A FEE RPERERR v, (b J2 A AP ] RE R INhid T B
AFIENRE, I “nT PRI CRETES 4 BN A) , RBOZAE RS
JEILINRERIRE ST, Watieiid, RIMERGMEY R, MISRGMSAEEEIE N, %5
IEAREB B BUNRITERE A br . i TR REHSRIZ T A THRE SO S RS
RS, I, RIMEERER RGBT KRG ZAWHR MR RE S, (HiLmt
TR SIS R B W AR RGN, SRR 24548 B — e B LR, el ARG
SRS AT ZATH R RE 1 2 B 22 IR 32 i S o R S T e A A1, X Tk
HHEZERE AR BILT-AZ R, =, BBeA — LR GRS H 2 P A 45 e
A SE PRI PR RE, A E Sad el nl DA PR AT — 53005 M AE A BLAE 5 AR
(55 5 TERNE 6 e TRAN IR X PR ) o PEAE A il LA S0 31T 0 #5058 Filis
B P A ERIPER,

® FsEts: REFERCHZ M REMANM T2 —, HEZELR D, ©
AR REA R JCE TR AR A . Rk, AR MRS A AERUE 10 TAR B Mk &
A ARERR, R 7 FhERAT

10) D5 EGEAR DRI X T HSM iz RGORUL, MR RKAME
Z BE RO R R G 7 2R S B RSO E LR SE, X RGERI VL& 1 LR
W AR ZES, WA, BT TAEZ 2 IR, b Be 1Ty b
W AR K ANIR] , 1TS ATREARSE A%, TRBURN AT RS 53 2 A 57 Sl
B TEEN, W ORI ITS ME— Tk, B S EAREZMA: '
Jo, TP RIFETIRGUHT, ©n RUHART S5 B AR 30T Es R, 58, 1
B R G A7 i B o ] USRS VAR A TR AT, GG — A DL Al 2w L e )
[FIRE, 35 =, X5 EESR Ml U TIT6r AR RGEAS I PERE, TR MR &
GEERERTTE T RTAE

1) XHafT AR AW AR . i THAR SRR, 220 R SRR
REAL S —LE BRI SEEE IR s A7 A B Hh BUR B MU, I HZ W Agwkid
R, (HEAEARARRE AT, NEIRX — R, 1TS ZER 25 Wi il ) Sl 4G A
MHESZ I BB R R, R EMRE R AR E B)Z, XA e K HE IE A1 5E 3
ARG,

12) % ITS JE 5 kE 2 S =2 [ A — B A T AR 1o . ATAT 1TS 2R A4 4 0
WEF—E R, WS M A M A —Bu, —E Z AT A, 1
o, Hm b, ERAKE, REAREER (HOV) HEMTT, HOV 48—
AR A B R A B T P T B e O ) 2 — AR BT R A, Xl
ARES I N — R SE . HOV i e — R IR AH, 73— PRt T —xi . @



22 ez A%, FRAZEZSHET (REH2IK)

THOLT, A HOV _EPRs T A9 45 2 66 H] HOV 4238 2 BB bR 43 v 3 5 1 1)
B, T HOV B8, 7R AL TR ZAEMIA 4238, A A5 A AL T 0 f [ 3
AR, SRIGZEAE B T 3R 4200, A REEA HOV 4o, WRIXH &
ATE— BT H T S b ANTIRLCN HOV R w MLETS T4, R
XAMEBORAEH R RA, HONTFZ HOV i 800 il B2 — DR MORTT I K E,
AT R PR PREEAT BB AR AR S, SR AT, P2 A AR IR R I 2 T
SIWOLHTEY 1700 4, S8 TSR S TF42I T, A NESHE BT E A M H 4T3,
DU B H 2Rl BT | B — 42 EZ RN Prim g % b, AR H e B —4%
FL, BR TIREMPRmEE A Z AN, HBA SHAMA B, (B —2 mPLTE
SEBRATHY, SRR AR A M A S B o B XL A A — A S R AR U
AR 0 2 B h e A A SO AT e, (M) RO E RS T, FIOR,
TRYRSAE H BT, AR 3 8 b LU W] AR 4% S b 1) Ze ot R e s
MAE IR T, SRS N L sslbeids, FURJLPAE i, S8 gok s
FEWERT R, RN, X Se St it I s n] LB W B LA 4R HT, R, T8 IR A B
H Bt o LD R o m R b . #U0EAF . AR, AL TIHay AL 5 24 i
H AT BEI AR 2 BRI Sk %, i 26 50 Z24F A R HE R B 20k ) 1 80m BT/t
A B EARMELPEAX FPIR 9%, U AR XES B 25 P B (T 1TS REAS RE 022 S Aotk
O, XLERIEARATARL S | B LA L ke,

3.2 BERMBEERFEMICIE ITS B9i%1T

1AL BB s i R AT R AR, FRAT 124K T R A AR
P RGAT NI HIAERL I Bl P A ik i e T X S [, Ry Aok 4k
e R A A 22 E RIS . SR, ST MARZ A liE i RSN, MAREAR
Wiy K, EaethEBiE, XEWERINTEH KRN RMSHORE LRS,
X RGE MM B R 7=k H R 22 5, BUAh, BT TAEZ 314 AR
Hil, PTRESBEEREST N A AR AR, N KA SR S B4 Se itk A2 i
HEEABIIZIT (PATH) MBS AR 2R RER RS (IVHS) 4 T —
ARy, Horp, —s 2R A SUR B UG BN, SRR 1Y 418 AT
DO AE AT HOV Z3H, i 22 BARE LAAR 1y (10 380 B2 70 ol /8 % A7 4 it
AZ 5 2 e A H G, RS MK S E ol — 5 AR
SR, 24 PATH BIFFE N 3B s 38 D B 7 57 — MR R 54 (0 A A A U, A AT
B, BE—DETAREAHESRENE LR, HRTRBRNRETIESE
IR 4%, ORENE RA BRI O EA SR A T2 B, i HLE 5 2R 0
ST 1TS MM — 7=,



%3 % ZGREH AGALEGEKNA 23

B AR IR LA AT R 20— R GER Bk, AR H A 27 0L E
AR, R R . SRS A AU N B B RIS i R SR R R 4
W D5 EJRAREL E R ASAT T, 7E BN EX HAs RGOt B gg:, Jf
W R OF AR B DG B R 2 . 5, 7E0F R RRLET, RERS LU
AR ARG st ERAE DR . S, TR R SR B R AR T LUK B AR A )
W, ARG —SEA R UL B TCE TURH IR R, 2R = XA R B A T LAY B
I AR RGO B PEREEAT IO, SRBIGEHAERE S s A0t e, St BRI
&, WA TR Lz S R RS 5 BE AR AN W B v, X (R 1 e R I i R G
BRI AR, NI RETUEE ™= A R S HERR RO LR, S, X ORI DU R e Y e
N GREAR DR T 2 £ SRR RGEVERERI RN, FERESEfE LT, EEE RSN
WE PRI AT IO TE AR, ARG el il DUStI Se B REBR e R 2R
T, RGN T BN B, AR R IO UL, X S8 nT LA
PRI HAAUFAR B RGBS HUE, HSBERKmMARGR, RG]
HAGAANE IR I RE Sy, TRk UL, B RFEr “ R MliFxk, tate Rif
BT E M E AR P B, T, AR ] DIFEAR sUA R 2 A PREE B X HELE
AR R T7 SRS HEAT AL . B, BT H RO PERESE b n] AR 2 Mo B A1 ]
TERAML T R GERAT A AIPEITT AT 1 2 B S8 7 K g A 7 X RY TRDf £ 26
4 ~8 FHIHE,



43 DARYN: 2% M2
o VLR L

4.1 AR

B % O 4 30 O R PR BT HL B I ARG AL A, i, b TR AR
IS AL SHE S — ARG, B EROTHE R s,
U, KZEMNGE A Z17E] B bl gE St 24 PE o, AR BRI,
A REA PR B 22 5 2R B W) — B, (AR R i), HRRA — 51k
AT b X BT, DRk R 40 0 T H AR 45 K e, DAk ga K 4
Bl S BGT K B R ) e LR

FRGE R A T A ] B Y S R S 2 H bR, ESR R BRI, TR
e A TR S | S A K R B R, BEAh, R DR S e i A 4]
KEMPYF E | BERRSSEE, WEE RS P BE S NG R,
PA B RO AT BT i S8l I ELARYE 2% FH sR B0 R 91 A R SR D ZGE R 2k
P, R BE B T A0 HR S A R B SN G isf Tk, LLARI RS
BEIRAE R AR AR ALY E Y

Bl 4.1 FrRm 22— EReEM, WBHUE T, T, T,. T, E#4 1w A, B, C,
D, SEHHEHE 4.1 FHY DPU BEHORE AL, Bl S 5H0E T, ~ T, 735
HHIE, Hr, SERRIRKAE R (E L PR A . B AR FAR R 0 B AR A
1y, ENETEIRASR AL DPU, Ktk DPU 44H0E FikEids4 . K% R, Wik 5 5
LR uhrEfTid A, S DPU dr —MInEHEAE L (TR R — A ToL Lk
B, — R EHGEZ N, A S0, B AR, KE R, | R,
R, 39 BB T, . T, T, X, &l 4.1 Hanseg i i i i 28 it 2 K 4
M1 DPU Z {5 B 03U sl BE—BmtE, R . R,. Ry, M T, T, T,. T, #BI"
DPU LA AHSCIME B o sF T ] B2 AR A 0 8 . 3 22343 A DPU 5 8 A B
| AE R AE R A S PR i 7 Bk B RS FE AR 8 9, DPU R IKIZEE . 0 #Hr
XU I EARIE SR BGTE R, . R, . R, BEJGRIZs T, 9% ek T
RES 25 Rl T — 418 I SEBR AR | 81242 (R P e ASURN AR R T RE RS 2275 LR A AR P 36
&, DPU MUEIRR S, IRUCK X SE I SRAL IR K R, . R, Ry, JF P BB
WY R ATHE , X R — AR E T A B AE B A R A H L, RGBT A



% 43 DARYN. &M%y 5H X k8L 25

LUk, R TR R, TR AT LS 8 AR s A I AR O, P 4.2 02
SR T BERE i D RS

o / o
© ©

K41 RGErETRE

\

main( )

{

open file to read information on all stations;
open file to read information on all tracks;

open file to read information on all randomly generated train information;

interval =1
while not(all trains arrive at destinations) {
for this interval ,read speed and position of every train;
for this interval ,read status of every track;
determine subsequent tracks for every train through cost function evaluation;
permit the trains to move to the the next tracks;
interval < —  next interval;

verify whether all trains have reached destinations;
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FESYAR7) 30N 1 R = = I = e TR S g = 2 RV S ) SR AT [ R S D
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HEXMAT R, BERNRAE N, WRD, S ENSH— ETEAWER, JFRE
INEERAT, AWl KT mAE s, MR B AU, FBITHRNLA T RE
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BRI RE IR A AR BT AL PRIy . ARMSTRONG 9 s A4 1X Fift XU B
B IR T DARYN Bvk A9 PEAE, BEAHACT A9 DARYN 1 1% 72 fE7E ARM-
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£ ARMSTRONG *H, SlfEid BRI ZERIT, — B 7 — b, Budlafety
SRR EE AR AT . &A% 2538 ipe_send  (information_path, data_1, data_2, s
data_n) A2 ¥ EUE AR B f, R 23 RSB B HRAE REE A
MR, ANRAE AR, R R AR B 1, w0, Sk o, EWE L
RRM, HTREEFTF SRR LREL . I TIZRG RPN, ey &)
REANHIE & ik & R LB ) B VT [R] . 45 B8 — BEinF ], REEMIE 4T — K ipe_select
(information_path) 4>, K FUdE 2 & — BT & 48 8 W KA 1E . A, Ik
AT LA 3T ipe_receive (information_path, data_1, data_2, ---, data_n) %
P, B, ZUCE A BERAT ipe_receive T2, ipe_select WIETCHIZEN), 457
RV 39 T T 67 T )MV
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4.3 7 ARMSTRONG _F#1T DARYN

AATAGFE DARYN P47 3 A2 HP R [R] (9 T BE SR 0T B s 2548 S =P ARG

FEARALEE 5 ) ARMSTRONG 7 4 iR AR & 4 — 2o — TE M5 2, iy s
fIfE—FRiIRS (ARMSTRONG #/E RS T S IARIRAT) | 51T S B
TEACH AR R BT T AT A SE IR I R] 4, X S ARGk
FERE A5 node_info H, B0 s 7E (5 BE AR TAERE AR B, e AT ifE—FR iR
5, BI ARMSTRONG #4E R G BL A EATIAR RS, VARSI %R, B —1
FERA R TR ST 5B AN FR A Y S AR h P
HEAIE .

RAE SRR AU SA T R ARl 6 & U M S B s, T DA
HEE, RTHREMKERITIEN, ARSI AR GEMPE, it
SRR B AR UE LR TSR AR, PR A YR X A L
IFUE TR, X DINRIEB BT b ST, SR HOE R ; 5k
FEAE ST S ARZBIE R KA (AERATE) rME—H AT,

ha, TEmAF AR S TR G SRR A T AT R
BRI AE TR RREI T, ARMSTRONG #BE04 45 4515 B9 R 345 & b e
KB, O E R A BRI I —A, BT DRSS 1 D AU T A 1 e 2
KRR, ATLAERARH], AT s Z (B B AR AT RE A 3 fh TS AU 25 S5 i i
R =g S = g g a7 1 DG DIV B A E N T R 2 L P = I (i E T W
WEHETT, FEMEMAREAT RS, TEXFIEOLT, WOURAE B TE S 1 2%
X DMEFR G 2RSS L . b XS B B G F Ty, IR R
I 22 DX I R

AR — RS FORAE R BT AL S8, B K E R A RS
M2 et ARMSTRONG (735 sy, A1 AUt S0 A O T B i 7Ei% 1 2y
KEREFPSEL,

ARMSTRONG &b 35 1 S FK = HL A B A7 0 G4k, IR AE B> AH B Y ARM-
STRONG AbFEES M AT HATRF I EIA . 75 “main” PRECH, AUE B A R E
SEPREAL IR T BT AR IRAT . SRS, A 1 S BT A% “initial”, MAMEBETA
SCAE IR B, PREL “initial” BEHATASIE, BB S AHAR Y s N I
MRE EKAAR, A TREXAER, B2 H A REOH A 77T initialize_proto-
cols, T FET I A S BT A FRET S AR IR, SR/ 181 ARMSTRONG 4
YERGEAAHLETT ST RARIRAT, JRE T A, AR, QSR —A1 S AR R4
B LA R S/, % U R S B AR AT S AR AR S AR, IR E BIAR
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WFFRE FEAR GBI A, 1 RO SRR R M AR B s A oK BRI RAT . X
AR AT . —BUR U S SRR TR S AN SRR, R ini-
tial iiéﬁiiiw“W\ﬁﬂﬁﬁlﬂﬁ*ﬁ%{nu, UNAR AT BE AR XA S K (AR A
U5 o WA ONACAS AN IEl 4. 5 FroR

mam( )
initial ( train_array) ; initialize protocol connections, node
information, & originating trains
k_get_uptime ( &starttime ) ; initialize starting time of simulation

simulating =1

while ( simulating = =1) |

if(counter = = end_value) stop simulation;

train_function( train_array ) ; compute train requests for this track
read_inputs; scan input protocols for incoming messages
track_function; process reservations for all tracks controlled by node
clear_buffers; send output messages to other nodes

traveling_trains;  verify whether trains have arrived at the node

initial ( train_array )

{
open external input file;
initialize_protocols ;
read group,node identifier, track coordinates and update structure node_info
read track direction, identifier, length, nodes connected to track for every track

and update sub-structure node_info. tracks_connect[ t i].

if (track direction = =3 or 4) update sub-structure node_info. tracks_control.
read train destination,speed for any train originating at node & update the

link-list train_array.

K45 FRFPROIHLTTE

WA P SE S, BT SR S — MR PIT AR, R R AR B A
WA, XPMEHBRELE— while TEH T, HHA Z;& read_inputs, train_
function, track_function, clear_buffers Fll traveling_trains, % T 3K 1 41 4 4 X 4
NAS .
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1) read_inputs PREL. XA (W 4.6) AWK T A i A5G BB S AT
W BRI for JEIERIARWTIR M A LA EER . TEIRAEE — 0 Fd ot —4
ipe_select i AR AG A PRSP OR BRI RO LI . AR ESRZ IERIAY, BlidEad ipe_recv
AT TEBUE R . ARG, FH BRI AT /028 IHERAV Y N =F . D% —1
T KGR I BB ETE R s @M R G R SR Bl 2 AR 4 1Y
fHE; @#F AL AIKEEE . R R ARPER, WA R8T
— DAL PR 55 X LU R

read_inputs( )

{
while ( searching for each input protocol ) |
check for any incoming message with ipc_select;
if yes, read the message with ipc_receive;
switch ( message_type) |
message_type =1 ; this is a request for a track controlled by this node
call add_request to include request in the reservation list
message_type =2 : this is confirmation/denial of a request sent by train at th
call receive_confirmation to inform the appropriate train
message_type =3: a new train moved into this node

call new_train to put the train on traveling_trains link-lis

4.6 read_inputs R

@ add_request: X4~ bR HH B A0 — A 1% 52 S0 K AR D R
TR IS IS 4 AP TR 5 2P . B I — A for O BRI A 68 ph 5 0 4 4
(BT U T I, JRRERE RN 5 75 B s R AR R

@) receive_confirmation: UHHE AR T S USRI MR, XA T BRBOsE 07 5% 55587 24
R 5 B0 K R OIRAS . X U — A while TEFRI30 K B RORESR, B0
P ALK ,

@ new_train; XA~ BRI EHE 91 A 10 2 BOR I B 24 1T 5 L K R e R
e — A while 08 R0 5E R BER BRI, SRR K E S HON B R
B 1

PRI IE WAL TR A B BT, W R T A A — B E SR N ] comm _
delay,, B/ FE 3R R 1 009 0 0 (35 2E 3R, JESR IS, AN AP B 1S
B A AL, TR, RS SR E Y, AR 2 A T
%

2) train_function FR%L: XAPREL (VLI 4.7) BERILE YT S K EAT A
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FIH while fEPA A1 K B8R, KA K ERMTIVORE, BHJOCIREA =F ] fE
(B, MBFAFRBE, RO AR TR,
train_function ( train_array)
{
initialize train_ptr to the dummy entry of train link-list , train_array;
initialize prev_ptr to the pointer prior to the train_ptr;
while ( searching through entries, if any , in the train link-list) |
if (train has not completed its travel) {
call check_if_done to verify whether train has reached destination;
if(train not located at this node) |
switch (train’s confirmation status) |
confirmation = -1 ; train is ready to compute its first choice
call compute_1
call send_request to submit request for track
confirmation =1 ; train is ready to compute its second choice
call compute_2
call send_request to submit request for track
confirmation =2 : train has received confirmation for a track

call move to simulate propagation of train

%
f

advance train_ptr and prev_ptr to subsequent items in the link-list;

|
f

b
f

&l 4.7 train_function Jif2

@ #MER-1: XFR KB BT IR LR REC a4 7, Kk, K%
WA B RS — k4, I HARRSZE . 5 BR% compute_1 2 i T AUA Y
ABREHH G W R E R . BUE TR FOR R, A R AL send _
requestPFRFESZTROR . AR, MR KGR Y221 i B i B, 24
BT R X AR 0E B LI AR SR . 2R TSR Al P A 2T
SACEURII A PIE , 26 K s 6 B0 i SR BB A9y s, 2R send_
request LA ER I 10] 55— A1 S AL TE R, &R PRAL send _message_to_buffer,
HHE TSR A B HCT Ui A G2 o X RS R

@ BHINMER 1. EXFMER T, KEMSEMEREC inds, Pk, Ut
BRI FREESCIEK . FRREL compute_2 THE K LR RS, JT H B
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17 PREL send_request R UL R Y IE & 28 B E 6 B9 BB TR 51 b, AT RIAR
%, TEHBRR MBI, KERTREA RIS, i, KERSTHRERILE
BRPLETER , MRS A WL | A B R LB BRI K

@ WfIMESE 2. RN K EMPHETFHRC M2, HATT PR move FlpR
# send_message_to_buffer, F K HSEAE 2 J5 22795 S 0 A G b IX

3) track_function PREL: XA pREACFEHIE R F R P PLETREGE . Bk,
e e K A B HE BRSO S, kRS, B
HRZK AR Az EE, EE5 ABHGEMN K EIGET ik, MPEEeT e,
S T0UEA 51 3 TP B BT A 17 R P ) e L SR B TAD 9 LAV X 3% B ] ) K 408 FH %
BB, [FEHEL AL ATE R T2, POB 5% b A 15K T A K 4Rk
BT EMMFIIRES . X BEH—A while fEFR R K A5 WA K 478
MR AR, UK E RS R . R KT AT s b, B R A A
SR (E BAL R BIXT N A s, BT HUETE RGBT AR RS AR, AL
SefE R, FFH AT PREL send_message _to_buffer Bt 7T LUK A/ 45 48 78 2 A& 01 25 1%
K&

4) clear_buffers PRE. X pREL (WIE 4.8) FTT1E 25 H 2% v X A AT Aa] A
AR, RAEFEREE . X B — while FEF 4 B S0a% 26 b il 451 H0 PR
PEATA . AR 2R o X s — AT R R B EIA Y, SR BR A ipe_send K%
W2, MWEERERT, BLREMRESE R 0 B, %7 Bt 2 A 2% ol DX o i B
P, WERAGE RN, (G B SRS, DEAR ARG,

clear_buffers( )

{

while ( processing every entry in the output buffer) {

send message on appropriate output protocol;

%

b
f

[ 4.8 clear_buffers Jii

5) traveling_trains PREL: 4K H8E VA H BB PLER, BESUziLE
I EEE A0, SR, KAEMSEUL B R T —A 1 sl 8 S HER , TIEER 1 )
FSHE RSP S KR Z OGRS eRE (WK 4.9) LR A7
RBNWISOR . K EWNEIRSE, 2 POH B RE A REA S AZ 2T — D e, H
ST, HLBNK SRR T ARSI ] 2 TR fE I A L REUS R E R, 2k
EARIGERN R, WlRU, MR ERNSBERIGE SR, X e
Y ARMSTRONG 5 s it g ERITEME (B0 v, ) o FHE, YITI &0 2SR {E o, M
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i v, MIER R ERBUSRER, 9 S AC A E M AETE (R BIF R V9 A Bt
AT HERBR LR
traveling_trains( )
{
if a train’s parameters are received , record the real time of the processor’s clock
read the current real time of processor’s clock;
subtract the real time of train’s arrival from the current time to obtain the time
for which the train has already been delayed;
compute the scaled time for which the train must be delayed based on the
length of track and train speed;
if (the train’s actual delay exceeds the required value) |
search for the end of the link-list for trains at this node;

append this train to the end of the list;

f

Bl 4.9 traveling_trains Ji 2

DARYN 2 CHESHE R, KERKARE 1500 17, XMFEFTIEgRIFALTE 2
“.04” (4 9 T SUN3/60 T AEus Rt fT4m v, JF EHfF ARMSTRONG R4 H

N e

17T,
4.4 DARYN HylEge

AN 2 E ARMSTRONG R G fud iiF £ 525, LAIEAL DARYN &
REYERE, ELE P —ILH 4 MR, AR 4, 6. 9 A 12 AT, X
SE il ARy ARMSTRONG Y79 A, AU BE R iy o) 28 2 AR R, PRy
ARMSTRONG FREE R T 00 8 A B0 L R [R) I 4T T BT A 1 500 56 SO B 15 48
i, X4 KA 4. 10 R, AR DARYN A JRIBR:

T PFAE DARYN AOPERE, FRATIR M T =04kt 5, BB e
CPU HHE) 54 A4 2005 Bk 75 B2 CPU B RIAR Hedse, MR G A [ () 19 45 BASE . 471
BB B A B R S IR R, s PR S 4 52 o A U0 B TR Y CPU B
(5] 5 B AL BRER A BT R B9 CPU BRI Z L.t DARYN 252009, X Zu AR I ik
FESARR G A%, FTLATRATAT DX R A . RGE T RE &G LA T3 B he
SN, EREBRE TTROER, ISR AT A 9 258 Re L 2 5e B8 B ik, R
TILFARHE AL, BrLd, se e~ BT as i 43 CPU A i) & i X PP 2R i &
GITELR I LAs T AR TR B e 1, LN — b sge It i, Bk H M, W
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KA DA 2 B R s A7 2 BB S B i CPU INFTR] sk A2 A 3 32 3 A R 48
DAL KRB R I 245 RIS (A S ], PR R PR 8 SR K B AR, — P
AR A S | B0 Ay, CPU iYia st el a] BE Xt & 48 s 17 19 k %L
AL, HARSRNZE, B0, ROMBCRIE NG A 480 AL & T LRI
TE R R TR B A 2 LA IR il 32 T R R A AR rh Ak
PRSI PRA T8 UAHXT L

O ISR PRE R — B KA TG B T T A AR Rl
ML E S AR PEE A, IRA A 1 S A2 H A R4 BC 0 BT )l
SE CPRENRD . PRE I TR S B TR RE AT I Y e AR B AR TR B ], X
T it AR 2 XA I P A SR A R T I L St 1Y

550 7 vk i B P T A AR Y — AR B A D PR R Ry e A S U
G KL R B, DA R B AR IE RS XA B AL AR RIS &R 2
0. 7ms FYZEIR

BUE— T, A T e s A 205 BRI )R] R, FRATT G 240 S A 7 B s ] 24 48
FESR AR, 53 A AR b BEES 05 FLrh S BB SE IR LA [RIAE A9 7 =k 22 T 45
PO, X ERE RN — A CPU iz fThf A, B gk 5 B 0] 5 47 3 it
(B 2, AN N AR RN B ], PR R s 0 5% 19 3228 H B & % DARYN
A SR A PERE AT IPAL T DA T R IR AT B A — SE = . X Ry EL 1Y
CPU iz 17 i [AIER AT LASE 3o 4% Lb i e AR 17 B Ak %, JF s AR 2], WA IE T
WAL B ) DR FR IR R AR, IR, 1700 ME R 4% L B 2t M sl 28 T A7 1
W (EATRNIEIRZE T 0 I, CPU iB A7) W] DA phy i S0 [ (e A5 1 . e s kb
HESIIE LT, AT LA B 05 5 55 — AN AU T 9k Bt ] 428 132 B 71 5 B 285
Roge—3,

AN, HEigE, PR ETE Sparcl + TAESE FHFTHYE R [ ARMSTRONG ™
RGP AL AR L 8. 56 %, R, AZ80Ks i 4 rh A 38 1) S s K
HAZ LB 8. 56 £, SRIEA TR S X B T U

B, BE—AH 4 DT 4 FEE R, Ho AR o8 4 AR
H, BUEIER 2 ~ 11 BF, AriC SEM R ) CPU iz fTRFIa], 28— = A5 P4~k
BEAT LA 6 AN A7 SB06E . 9 DU 10 SBUE L 12 b7 S8, 1EE
AWz AR EE S ARG, HEEYS RIS A {3, 24) 0 14, 361 FI {6,
481, MO, XFFETARISERE, TR KA s ML T e B LS R T Hh B A Ay
MRS KRB RBEAL T EL A, FRATAT LOULEE B CPU 3817 B[] Y 22 fb ¢
TEAE A TS T AR —2i, ME 4. 11a hRTLIE Y, 7E4iB4 MR, 81
)5 P LR CPU ia 47 B (B AR 2 K B 1 pR AL, 1 4. 11b R X — %
VLG i 2, FTLLE Y DARYN B BRI IES ki /MEZ . K
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Train Ta.

Primary path

arrival at A at time 0
departure from A at time 0
arrival at C at time 2
departure from C at time 2
arrival at E at time 4

[ no departure since E is the final destination ]

Secondary path .

arrival at A at time 0
departure from A at time 0
arrival at B at time 1
departure from B at time 1
arrival at D at time 3

[ no departure since D is the last station in the station list ]

Train Th.
Primary path ;
arrival at B at time 0
departure from B at time 0
arrival at D at time 2
departure from D at time 2
arrival at E at time 8

[ no departure since E is the final destination ]

Secondary path ;
arrival at B at time 0
departure from B at time 0
arrival at A at time 1
departure from A at time 1
arrival at C at time 3
[ no departure since D is the last station in the station list ]
S 3a ~d iR T RYNSORD H K e 6 T B TRR A 165 2 0t A0 JHL ST B 7 oK
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while simulation is not finished |
send out reservation requests
while not done |
process incoming trains
process incoming reservation requests
process incoming reservation responses
if received responses to all reservation requests
send done to synchronization node
if received update from synchronization node
set done to true
|
update internal time
%
K54 KA REA T REOH 1S

while simulation is not finished |
while not done |
if received done from station node
increment count
if count is equal to number of stations
set done to true
!
send update to all stations
update internal time

!
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J5. ¥H, DTMCI #:IE%BE 1 f13, DTMC2 ¥l B: 2 F14, DTMC8 57l 12,
DTMCO AFs AT HE B . FiA DTMC A 38— N S % 42, I 286 v 11 B B °F-
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BEIZ AT AT ] (ETT) fe/NMREER, — BB X ) 540 42 ) ETT (1)
fHH FRFER,
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ST WA i B L S BRAT I A b i EFT BB €O M. (B, A, T
C. M. fEPCZRHE AT I — 805, ARTAEW TR, IR 400 2 TT IR 76 i B
EATHE, H COM. (ECT AR ER, v AR 125% 1 C. M. {4,
o H SR AR, QR CM. (S I A, AR A L B A %
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S OB HAL DTMC,, i mReR, A YREHE LY ¢ M. [H5H AL
R I R EA RIS, % C. M. (HARERL BN 250 25— DTMC 2k
A Al DTMC /9 C. M. fEES, B2 558 DICAF RE T A MIC R, JERHZ LS
SR A th 2, AR HIE SR R DGR S S A 8 A B R S TR P A 3 R 2
5, DTMC FI i B b 1) 22 50 8 FT: — 25 58 I 220 1 12 8 B b 1% 4 40 3l Pk 3 3
C. M. {H, FFFERRCRME, JAEA s W E it s B, Z8EA
PP . S EIE A DTMC 9 5 X FF 2R G BT, 1% DTMC & ik A4
BB LA € M. iiHaE, YA TE T DTMCL /S IXHE A DTMC2 455 X
Jad— BB TIZEWREEA , s —mfE A DTMCL, %)%, DTMCI 2 EHT
fih % C. M. HITHE,
4> DTMC FEREIDIREITEIR 6. 3 R 6. 4 I ISR Hik
While ( simulation is not complete) |
Check for flooding message from neighbors
If (a message with higher sequence number) |
Update C. M. of segments for other DTMCs stored locally
Propagate the message to other neighbors
}
Check for vehicles entering any highway segment it owns
If (a vehicle has entered) |
Communicate with the vehicle, download C. M. measures
Upload vehicle’ s actual speed
Determine when vehicle will exit segment based on its actual speed
Add vehicle to the wait- to- leave list
Update C. M. of the affected segment
If (change in C. M. exceeds a specified threshold) {

Send flooding message to other neighbors

%
Check the wait- to- leave list
If (a vehicle exits the segment) |
Update the C. M. of the affected segment
If(the change in C. M. exceeds a specified threshold) |

Send flooding message

®l 6.3 DICAF 1 DTMC ¥ YjHg
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While (destination not reached yet) |
If (entered the jurisdiction of a DTMC) |
Communicate with the DTMC, download appropriate C. M. values
Compute maximum permitted speed
Set actual speed equal to maximum permitted speed
Upload actual speed to DTMC

Compute best route and execute travel

f
else |

continue travel
f
|

Kl6.4 AAm) %L

DICAF 20 LIy iy, BIREE RS AR, %M DTMC %t 1 1 m,
DICAF{REAkEEIZ T, HAERBM SIS . FEE RGEMAY K, TR EWBKEN
SR, TR SR B B 2 A L g, A5 mT DA [) 58 iz AT 55, A
R, 1R TMC FEERIM 51T, S AW b AT 502 i 4 v S SR Pt 2
PTG I BT AT RS . TMC 75 28 5 5t A JU 9O HSE L, T DICAF 4124
Gef, B~ DTMC #BEC & A BN Fo UL B4R, DTMC THR R IT Y B 4E B B 58
Rz, 1A, DTMC FAIHENLEY 3 W AEH L. DICAF #iy DTMC A] LLZE 4 A
gl TN FIBSTAAAER, AR ISR A R sl E S Ela . EMiHE ot h
BEM BT FERS , HLINTERR/R 8086 EEFLY Fii 6809 FE4L K, SIS TMC 2,
W PSR KA AL BEZS . DICAF H %) DTMC 8 ML AT LIAR P B 8 . DICAF AF
WRUEASE, WR—DZA DTMC Joikiz1T, F N DICAF R SUkLETT,
MAESE TMC WRTCHEIE 1T, WS FECEN RG0SR, £ 0217H DTMC
BEEX N RSO T HERRTE €. M. [EITH5 240, (H S48k A At 1E #3217 Y
DTMC 455 DX KR 15 e

6.3 FE—MFEWHFITAIEINE S 1T DICAF By I S

DICAF (1) 3= 2L GTHRAE T8 3ok I 45 18 4 3 22 30 1) B A2 134T 55 2 L 45 DICAF
A AR ——F 30 DTMC SRR 78k, B, F9E, XF—MaE Vg
F1D /> DTMC % DICAF &Gk Uk, HL[FS5IHRNRITOEE V+D, N T 2R
DICAF FHEREFIRRI R X E Mg m, FRATHE SBZEXT DICAF #45, RI54E—1IF
A ERER & F AT B, IR0 2 i e B AR B I AT A IR A TV 0 45 40
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B, RIS EE TR AR R T SRR, N T REN — A — O IRE
PR R G AT B B, B DTMC #RFR s B TAES, 42950 W B A8 400 hi AT 55
SRJG H TAEUSTE DTMC 845 T Rz 47 . Y AEMNTA = o B BT 3y, it
SRR AR HLZ BB DTMC i CAR SR AT . B4R KR i — A LU BB L
MIXA~ DTMC 58 5 N —4> DTMC By . [A) i 228065 B — D EU 45 1k R
ZEARESA ) F BT T AW SR, XS B AR | SEBR U
BRI R AP GHTA DTMC (A) 173025 —4 DTMC (B) i, A TAE
sl O] R ) B S RO R A O R i 4 B AR, JFTE B TAEM h LA —
ADHRBRE XU, B, 7E07 B R b A2 2 DU 1 3R AN 2 ) B 75
i, XFEBL ERAT S ROk UL, WA AT TR 55 h ) B DTMC
T TAESR S, Htk, DICAF REHE LA b SEBRPAR 22435 04 3 B2 X6 v 30 2 R 4t
P
ARFARE T — Y 5 3 B R G0 DL AR IE N 2L . DTMC 283 FE R 28
X Ehk, BARERRE N IZAT LIERRZ 4 A7 g, M5 R2 4 - BEBGE
fe, (HAESCbrrh B HOn BB TBEAR . F M7 [ RSB R T 22 e e il
A HERG RS S ERE) DTMC 5, J23A 1 BB . AR, XF T2 38 70 20
R G A% B A i ) DTMC SR, 2 I AR Il BB . PRI, B ATTRE SR il i de ok
P BOBOR— 2,
A DTMC HBLLTT 51 B4 25 40 2 7 B FT 42 1l 10 e 3 2 % s B X M) ) B 24
B ARYE DTMC 7E MM P A B, S 1 AT B “index” 7% DTMC [ M —
FRiRAF, s 2 ~5 A5 B S DTMC AR T AY A B B X AR O, 55 6 ~9 A
FBLS DTMC m i % Be o o W TR % B, €. M. {H LA mile/h 2 5057 17 fiff 51
TR “eastCM” ™, WRBEEBAFLE, RTFBSWHESN -1, “eLastSent” £
fift 2 B BT C. ML (B, AW NI g% 38 45 7 HoAlh DTMC, “eSeq” 48
IRIZEFIS . FB “eCar” fEHEIIE M RIATIIZERS B H Y 4408, e
4 A~F Bt southCM | sLastSent, sSeq F1 sCar 43 Il 5 eastCM | eLastSent, eSeq £l
eCar FHXF I .
Type def struct DTMC |
int index ;
float eastCM;
float eLastSent;
int eSeq;
int eCar;
float  southCM;

’

float sLastSent;
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int sSeq;

int sCar;

}

BRItz Ah, A4 DTMC &5 A Wity DICAF iy Jo At i BE BT €. M. fH, 31X
BB AR S AL DTMC v J S PR e e 3 3z b B AT iy, 24— 5 —
A DTMC B, 0 THfE A, B Fa—R i A . 4 m A7 A9 e AL
. B DTMC ARG — A& MAX_DTMC R9FREHHRE, T Pk .

typedef struct DTMC * DTMC_PTR;

DTMC_PTR DTMC [ MAX_DTMC] ;

eI AR b, S 1A DICAF FITTbl m B B R S8 b A i Be i) €. M.
B, 2xsh&orme—LEmoM AT,

DICAF fi MR B 26 A . — MRl 25 BBk, I B4 —1>
DTMC #%ZH T —> DTMC 058, J5—Mud BB b 58 7/ C. M. {5, #0
KBTI B EE LS R b, B “origin” AEAE A & M DTMC B8 RAT,
7B “dest” FAA#Z s DIMC BIFRIRAT, HEWRME—PRIRFFAEAETE “id” P, %
PRIAT i AR I DTMC 43EC, S i1 DTMC FRIRAFFIIZ DTMC ™ A 424 11 )7 5]
SHAMMA , FB “update” F “from” GRS B T8 5H20 DTMC B8 %
T COM. ARHIAE B L S B BOA DGR HAUE B . AR A Y A T gk % BOR %%
& DTMC W& FEJE R, sta#ibr I “update” Frii, F2B “from” J& KX 4> DT-
MC 7R [0 B ] s B 5 e 2 BT AR AR o F2B “inserted” 3% 42 0HE A B
AP, B “appSec (VAs NFAAL)” Al “appMSec (LA ms FHLA7) " I:[EAEAE T
BRIz R B ], B RAZ R DTMC YRRl AT ATER], & W] DUAR 4
P B B R A 0 10 s BOA T B Y R TR RS . B “uvSee (LA s NEAAL) T A
“trvMsec (L ms ARG ) 7 WFE[RAEfE T 4250 DGR 55 2038 Y A7 & 10 S5 b B 7
BfE], FBt “idealTrvSec (LA s NHA)” Hl “idealTrvMSec (LI ms RHpAf;)” 3k
(R A7t 42 G0 DO A BN 2 SR B2 AR A T Bk [R] BRI s D i ATt ),
Bt “speed” FEREAYE T YAT I BT B BB EE, FBL “prefSpeed” & 48 M
BT 8

typedef struct Vehicle |

int  origin;

int  dest;
int id;

int  update;
int  from;

long  inserted;
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long  appSec;
long  appMSec;
long  trvSec;
long  trvMsec;
long  idealTrvSec;
long  idealTrvMSec;
float  speed;
float  prefSpeed;
%
A DTMC H g AR ol 49 T AR R AR AE I 6.5 vp DL AR Y 2 X 5RR
ok,
main {
Synthesize the DICAF network ;
Generate vehicles and include in wait- to- leave list;
While (simulation time is not expired) |
Check incoming message(s)-may be encapsulated vehicle or C. M. update;
Process incoming message- process vehicle or forward C. M. updates;
Check wait- to- leave list;
Process vehicle(s) off from the list;

Propagate updated C. M. values;

& 6.5 DICAF H1AY “main” Wifs

TEE 6.5 h, RIS 5P REA OGN . TERIIRIEINIE,, DTMC Wiy T4
Sl 3 Aok R R A B, D e S TR R I 4% BB 5 ST B % AR X N, AR
DTMC A= B G508 30 A ME — AR A FBE ML 43 BC B9 28 5 Y 1 28 22 3y Bt AL (i
mF, BRMIEZS A3 . A2 A0 A4 S ilfe DTMC 19 45 75 24 5 6 b, IR AR 40 4R i ok
A B sl I A TE 0 2 B 25 T DTMC A B[] 5% J5 U #6474 41, DICAF fj5 5L AT LA
— HIFEAT, HRMFEZH O 1k, BRI UL T LB B S — ke,
B A MG B, JEFIF PR AL Process_Message #EATACEE, WA 6.6 i, 7EXA™
PRAICT, MRS Az BRI B AR IH ., BV C M. A, FESRT 1 AR
PRI, % Bk S 14 3 2 Hofth DTMC AR5 A B 8 — 3 B 5 )5 10 42
W, EEMRN DTMC sP& DU - AR e XE B B8, JFeom A 2SR5 5 11
ERRERE E B, RASIF R ENE, DO e BT Y R A R 2
T IE DIMC, THE £ 4E, JFLOH BB X B2k, L3As F—1
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DTMC,, [RIiF, SZ 5200 1 w2 e B i) C. M. B S8 F T i+ 53 4% 128 25 HoAl DT-
MC, Zid R —E RS R R 1k,

Process_Message |
if (Message relates to flooding)
Receive_Flooding;
else |
if (Vehicle commences travel of segment owned by current DTMC) {
Update segment;

}

Insert vehicle into wait- to- leave list;

¥
%
Receive_Flooding |
if (Message sequence number > previous sequence number of the segment) |
Update segment-update C. M. & advance sequence number;

Forward flooding messages to all its neighbors;

|
f

[¥16.6 DICAF A “process message” e

K 6.7 RIS TEAR LA T BRI “ check wait-to-leave list” HYZHZH 2, 7E
O FLHAIE] A 2R 2 i I 1) 590 2 A5 R 15 T A 4T R R A SR A B T DTMC B I ]
e WIS I % 4, SRS A FH 8% 0 P B R i B B €L ML B E T A I R AR
FEE WM RS AR T BAG SR 4 T e B2 1T —> DTMC, * TR E BB, 4
WG AL G XA BB, CM. (AR R AR, St fing s & TR
Fi—Obric R “IER” A B ,; QIERZBR BN T B,
T HA DIMC W REH A Be M BB AE Y C. M. {H, 521 =Wk i ae s B £
C. M {EAE R4 50 BOZ B% BoA T BT 55 Jo 15 31 S 58T

WARE R E R B C. M. A5 Z A2 A, DTMC 1% 5% % w7l
iz R PORAE BG4 Hiflh DTMC, XFNAY R %2 “ Update_segment” | FE3iX
A, S4B RH B — P85 DUk e R B, I S R DTMC
EREFIFRABHY DTMC B, 3% DTMC i H P9 SR, I 5008 Bk o — ATl
) DTMC #z45if, HENZH B P85 1 E—A C. M. {H X5 1Y 5 915 T8
52 DTMC B2 f I BAZ 3 45 5 B A DTMC, 5k DA R,
Kl 6.8 i,
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Process_vehicle {
if (entry refers to a “shadow” vehicle) |
Update segment since vehicle reaches the end;
f

else {
if (current segment used by vehicle is owned by DTMC) |

Update segment since vehicle exits the segment;
i
Determine best route and the subsequent DTMC;
if (this DTMC is the final destination of vehicle) {
Record relevant statistics in vehicle’ s data structure;
f
else if (subsequent segment is owned by current DTMC) |
Determine the vehicle’ s speed on the segment;
Update segment since vehicle enters the segment;
Create a “shadow” entry for time when vehicle will complete travel
Include entry in the list with shadow flag set
F
else if (current DTMC does not own highway segment) |

set the “update” field in vehicle’s structure

]

f
Propagate the data structure to the next DTMC;

& 6.7 “Check wait-to-leave list” FR%X

Update_segment |
if (vehicle exits highway segment)
Decrement number of vehicles on highway segment;
else
Increment the number of vehicles on highway segment;
Compute new C. M. value;
Update local copy of the C. M. value;
if(C. M. differs from previous value by a margin exceeding threshold) {

Propagate C. M. value through Send_flooding;

%

}
Send_flooding |
Increment sequence number associated with the segment;
Initialize message with sequence number,segment ID,and C. M. value;

Propagate message to all the neighbors;

¥ 6.8 DICAF "' “Update_ segment” PR%L
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6.4 LHEIREFMIEIL

DICAF fAVFIf AR R C BT HME 1Y, @t 580 10Mbiv/s (19 LUK W i%
Bz, TEILT Unix TAESSHIMLS AT, JEECEA MBS TR RS . X ARG
fHE 65 %4 SUN Solaris 2. 4 #:4E 2501 SUN Sparc10 TAE¥, ., X FHA DTMC
PARAEZAL BT ARG WE N R BRI B KME N 4432 17, H CIBEFHE,
M L&A 1500 17, M C++ B FHE . iEAH GNU C 4ias LR gee #F47 4
PR, FELL “nice” AUHTERARMI LK AT, DICAF AT & 7= E 3 4 ~
9. SMB [, SRJ5 HEAT 28 AT A5 B R BE T 2R 1, ff T AR P 4% 910 17 C 1B H
oA, B EAR S RSB R, APl A e b 24h I ELSEASE T L, X T
10 AbFEZRAN 51 ALFER PR DICAF 48, (5 HEHEHETZL) 16min, fii A DICAF
RGN I ALK 45000 4, 5 & A 65 SR HATHY SUN Sparc10 AR,
TR 32MB P AE R 424MB 8 8, MCRBFZE L EAT T 400 W B, RAEIE S,
TAESGTESS H s Hl & Lo P e T e B2 TAE

S AR B — A BORFE (L DICAF ) a2 e i e IR s, 3
fliit, &5 DICAF ¥ 4000 157827, IS4 — 1 50 477 519 DICAF 5 &
FRFF AR S T 2L 4000 x 50 =200000 17 C B&JFACH, SR, SEPR ] A 22 5
e, AR AR AT — 2], A A FRERER AT AE L IAT DICAF 25 i 5
—17, HA—Z AR AR e . AT — Rt X 2 8 F IR SR A 745
AR R R RMER . PTG, YA TR iR in— 4% printf #4) 5k
RPN T AR 7 e ARG () DGR B A, 0 R AR et (A 1 AT B BRI ot
1000, I HIATEGHIG N, 55 A B A G A0 T AR RG34t ol o B0 i R
CIE N AR AEARES RN printf 15 4], RASFESBMAREL:, RIEIEH HLR,
BB T B X R A IR AR T, IFEORIEA A BB R R L
J1. AL ORI

S0 oA AR R R XA R GRS O P N IE R PR R ok, o, XU
SR AR AL B N RSP B B, TR BRI R =
R A AL FRARBR T IR AL B PG B LIS, 845k 45000 4 4204 T AR e 531
B, LB IR R BRI IR, SOR & FEONEHE A X, A
WEFARAS , PSS, AMRIF RSB, SRR E R IIGEE A | kR
o ABIRHEIRSE . A HA— o LUR R RS T, SIS LThET T, AbBERRAIICE
BEIES A SRS,

TEFE R, BRI A SR TR R, AREgRE . C M ER&LH
FTEHE S, MBI RZ S DTMC B, B BDe S A B — A S0k b, T 25 AR 4
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WSO AR BUPERER LG ECH , 46 E A e AT R D A SEPR AT
B8], HS EAEJE AT ] A S BR R A | BE AR A A A E A DICAF
FI ) 11T A28 P 13 A7 B ) 2 ) 36 5 AR BEAE S 1T 43 265 1 AR AT ISF T) 25 0 R 1 e L, Ui
Hb, FRBTERE T L Co M. B2 0E A i B BOR 7 BT (B) f pR R, 0 322 o] R 4 i
R, BB EE R A . A DTMC Z A B9 75 B . DTMC 22 8] A4 91 8 41
G FRRERT L SR 2R . N A T A RPN, ST ERE SO R SR AR I
SEXERT 2,

6.5 {HFEZRFN DICAF HIMHEES 7

DICAF ZLAR| M Hhrtds . OFrA S @A ae s 25k H i ; Qfe & 20H H
FLAE S B B B X R ZE N I T A B8, thAh, DICAF M2 — Ay e 5
MR RG, ZRGX A DTMC A8 FE TR R AR H /N, E—2ok L,
XoF AN 8 5 1) 1R S [ R B D R A — S B AT B N LS () 28 A A I 5, DICAF
HT ] — X A2 0t 2 ) BT R G 5t A ) — S8 e — 3, 905 2R 7E I I ]
BB B ] G 6

T %F DICAF Mt e RIME R G Mk, AT dew XTI S50
K FEZPERETE MR br, IFAR 4l 45 Pl SR 1) 5258 S5 R AT T ORI AL E
mEle. 1 FE 6.9 MM S ARG, Ko 1| MEEABARZGLE 91
DTMC H1 12 B, B 6.9 425 50 4> DTMC il 85 & Bt . 44> DTMC 4 il
EARDHEE B, BRTA B A E 10mile, FEHUERENLEC M (J51H
PR ) |

MAT SHEEFEOBEA RGN L% Q4 Wi A% B, BNEWidi A DICAF
HH AR, QZER 4

FEVEREPE N FE AR 4G . OFIRZ S B ATI ] 20 A s @FIE LS 1Y 42
el OMATHS RN E bR IEZS , B RACH % 8 1 PR D%k BB € M.
O3, BERUTERTRIA A OARFSSES B A HE C M. HFE; @11k
FARI AT R, 2 EATUEA DICAF BRI ek ; D7E R4 M B L 1 4507 Y40
IRFEARGR T R AS [R] A AR . BRIEZ AN, A PR AT LU G G A
DICAF 7E 44 A T B) 5 1T A PERE R B . SR —Fh @ R Ml 2o AE i AT ad A v 5
ProV-a 4 liny oA, B SRR EASC, 5 AN Irkm B i W5E S T RER iR
17T - e T A 00 B A R 4 A R DICAF B S2R, 33 AT LA i I 4 AE w (505
o [EAHRI DL B w (. o (EBINPAE BT 42505 00725 th AT B (D3R4, X
T 50T 19 ZE 561 2 HR A TS TR0 o i AR PN R AR @ A0

T T DICAF ZrFCRe /B AGAE 55 45 5, e X5 - thgdetn,
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TR I 1 B
DTMC| 1 DTMC 2 DTMC 3 DTMC 4 DTMC
- 2 > 3 - * > >

sy s ¥ 2 s | ¥ > | Y

DTMC 10 DTMC 11 DTMC 12 DTMC 13 DTMC
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ul oy sy ol oy M R
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DTMC| = 28 DTMC| g 29 DIMC| g 30 DTMC| 4 31 DTMC
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A | 3y 34 Y 35 ¥ 36 |
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DTMC| -+ 46 DTMC| - 47 [DTMC| g 48 DTMC| g 49 DTMC|
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DTMC| = 55 DTMC| g 56 [DTMC| g 57  [DTMC| g 58 DTMC
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so | ¥ o | ¥ 61 y 62 \J 63 V

DTMC| = 64 DTMC| = 05 DTMC| » 66 DTMC| 4 67 DTMC
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S o ° \ oy 2|y

DIMC| = DTMC| 7 prmc > 7 DTMC| o 76 DTMC
41 42 43 44 45

AN | CEI | 79 Y 80 ] 81 ]

DTMC| = 82 DTMC| o 83  [DTMC| o 84 DTMC| g 85 DTMC
46 47 48 49 50

A BrK 84 10mile
—_ * R s BEHATAL

& 6.9 DICAF #ILAYEE — AN MR i A B R 50

. @A DTMC B 450 1 e KB AL 26K, @Iz 30 B BB i, Ik %
YIth DTMC i 5¢, 205 Ea A Rk, 23t BUE ok A HAth DTMC (1, a4 HAb
BB CM. fHEHE.,
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TE DICAF | i s — MR 25 ok Ron , IR DA 3l B2, AR
SEBRZEH , AN—A> DTMC &3 35—~ DTMC, ik, DICAF 15 ELAEMS L 52 PR ik BL
BT IR AT, X IR ATREAE VA 2 A M AR B T X DICAF #9283
HEFTHEAITSE . DICAF 7Ei it [ O SEPREE BHS AT 90 5, MEERE DT H 1s #4 T
PR BLHETT 90s, 24h BEBCSEPRIEITEL AT E (24 x60 x60 +90) s =960s( 16min)
A0 B TE] , 3XFE DICAF HoZ LU TR 8 5 XS8R . 4 Z i) DTMC 335 3 AE
) DTMC LT JLZARY, SR1M, R EAZL S DTMC J5 &6 SRR — Bt ], %ER
PR EIF TP 25 S o g 2 66 1 9 A7 B s () 5 A 90, XA Ak R P T A 4L 174 oy
{#IE DICAF A5t 5405 U5 S8 SRR 70 Hh A TRk 2k RS AR 1k

R FERE M 0. 0025 mile, MR (6. 1), ATLAMIEAR BB L Airm)

AR 0.5 x 515 =2000 1, 4 ASEHLA R SUBEYLRHOK 22 DICAF

H A 1 TE DTMC AR50, Bk s AT #R AR > T S PR % Bt — K 24h 1YiE1T,
Pk, 22 A& A AR AR B AR P A ) G RORE 2 T S B s B — K 24h 1 R4
5., fEEA DTMC 1, S8R A W 2L 3 e — 2 0 DTMC, 7R3N H
A EEH, HEAAE— DTMC &b ) A2 40 550CAR I i 1] B — A~ JE S R 450, T 24303 1 32 )
JEFIF drand48 ThREHLA 2 2% sREBREML = A2 1, FEDIRRE I o F1 o (E AR IEZS 53
i, BHB AR T — A E—FRIRAT, XHF— 104 9 4~ DTMC A9 A 1 R 50k
b, PO Pk (DTMC AR IRAF x 10000) + (1---DTMC &by A iy K
EWED . WT—H1F 50 4 DTMC W@ HEA BRGNS, AR T )y ikt
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i, fEARZE R, B 6.1 MK 6.9 Won i) m b2 i R 500 ot Re e IR as AR 2
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A ZE A PR 2 5 B R R ), BRI 6. 1 TR LEUE A 3. 6 R 8, K
JEMH D /R B4 DTMC R REAL™= A2 0, FE05 Bz 17 I & —FP 80 N 2E A DICAF 11
AL, HASHH 0 ~D, WTLVHITE 5% BHUE 3, 6., 8 A A AHEL 5l 2 8528 |
21572 #130284 ,

RIDOT ZAR 40 24h PIEEAN BB - 1 S B o K 2 3 80Ok 1 e 32 2 v 8 B 52
R EEBE, X A B AR 1-95 . 1-195 Fl 1-295 45 iy T [a]—ZE 4 ] fig 47 ok
FEARFI B L, B LA A 0 B ARG 5038 4 1 1 P10 S il 80 1k A A 0 1 1
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G, BRSNS SR T G istT, XA RAE VPM Fl PPM SR
RN, B 8. 3 H i O AR U BH T AR R Y s A T R TR Y R R, 7E
K183 Hr, L1 AU E e KT H 1 b9 35 s R w1 s e S,
SRIE N 12 A IR AR BOX BLE A AT “ connect” 54, 7E Y HI 19 AU RGEHHAS



146 HREWm A%, FRAZEEMIT (RHBF2R)
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void make_connections( )
{
L1:let t be the set of nodes with great identifier values;
L2 : while ( number of elements int | =0) {
create socket ;
choose a node from t;
execute a connect system call to the selected node;
if (fails) |
close socket
lelse |
send my identifier value to the selected node;
save the socket descriptor;

remove the node from t;

%
L3 create socket;
set up address( sockaddr_in) structure ;
bind the socket using the address structure;
call listen relative to the socket;
let f be the set of nodes with lower identifier values;
while ( number of elements in f | =0) |
execute an accept system call;
if (fails) {
continue ;
Felse{
accept returns new socket;
read the remote node’ s identifier value from the new socket;
save new socket descriptor;

remove the node from f;

|

close original socket;

K183 1 i w Al ad A v g N e A IR 1 26 1 R AR A
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8.3.1 VPM ViR K

FE VPM ) AR s SRR th — A SRR, XA S EO L — S5 A
SR R/INE R X R B R B H B A, T X VPM A PPM AT LHLEE, (B
AN LRGP AEFE LN FB (WE 8. 4) . 3 —AFBUE AR AR AT
(b)) s BoAFBIRBE T R K, 5 = A7 Bl SSR i 5 3 A8 i 7 ik
F728 40 10 FE A BB AT R 45 58 DU S BEAE G T SRR ol A5 =X v 7 4 149 Bk
WAL,

— BB IT R A T — 100 ~ 10000000 22 (8] B 5# R, BEH—1
“for loop” TEIRSLHL, BRI “for loop” FEM ALK BCRSE TIHA MM, W
ST R ARHE IS5 L BR T A ] P A TR B, 7 VPM P, FEAE—RF T,
H TR AR, TRE S — AN S B AR B SR R — A E A S AL
R, N T ARUE BRI 3 STARER BE 2N - Hi (8 A i s i 4 R, )y L SR A B ]
BT, BV LR AR A R AT 100 YREAR, SR ZIERRKE A gl
P

struct VPM_entity {
int id ;
int load;
int message_per_hop_remain;
int  hops_remain;

!

J

8.4 VPM H4E MR sl iy4sH
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i o BERR PP I 18] 25 Y 22 HE 2 25 R AR, DRI 18] 23 B AT R s S i) IR R
8. 5 g P U R s IR A AT O A RS Sh etk iR e 0k, 64X 100 ¥k
H—HIAT ., EE 8.5 A LI A7 TF IR AU Bk A 2 il A AR $hdT .
RIe B ER, B ah IR 2D AT 100 YA Q1SR 275 19, MR & B sl scik 2
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148 ez A%, FRAZEZSHET (REH2IK)

void wake_mobile_entity ( struct VPM_entity )
{
L1:if(load >0) |
do minimum ( 100, load ) for- loop iterations ;//time slice is 100//
decrement load ;
|
1.2 .if( message_per_hop_remain >0) |
write to a variable location to emulate a message;
decrement messages_per_hop_remain;
!
13 :if(load equals 0 AND messages_per_hop_remain equals 0) {
determine stochastically where this entity must migrate ;

migrate the process and remove it from the scheduler’s list;

K18.5 FEalSAE Ty A AR h B

TR e, Bl SRR S8 R 4 i — 450 8. H ik A N3 i R
“write”  PREUL % %ﬁﬁ%ﬁ,ﬁﬁﬁhmu%Amﬁmkﬁéﬁ%%m TR

TEREC, 1 STE O B S T “select” PRERERERAIOB SISk, %1k
PATTH %ﬂmﬁ—uﬁﬁéAE%%&%L TWERE S, THEEEARS, TR HE
YE—ASER e, JPR G ﬂf&ﬁﬂ%¢HM#FDES6¢m%ﬁﬂ%ﬁTw
MEIXAIRE, 8.6 1, FRT LI AUCH Bkl & A — 2k e 1 Bk A8 g
JCHTBNE S . WS RN R, AU S O B A AR ) R

VPM_entity check_migrate( )
%
struct timeval timeout ;
timeout. tv_sec = 0
timeout. tv_usec = 0
fd_set fdvar;
FD_ZERO( &fdvar) ;
FD_SET ( socket , &fdvar) ;
L1 :if( select(socket + 1,&fdvar,0,0,&timeout) )
VPM_entity new_entity;
read ( socket , &new_entity , sizeof ( VPM_entity ) ) ;
return new_entity ;
| else |

return 0

8.6 Tt TR Sl IR B
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WBEFE P X FRASTERR , DS REAE A FRERIE B 1 — DB B s i R A TG
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XA, A XA A 2 R [T 305 S AL AR Bl T A B A T HE BN A A

void schedule( )
{
L1 :dequeue the first element from the queue of waiting mobile entities ;
call wake_mobile_entities () for this mobile entity;
1.2 ;if( mobile entity migrated) {
write ( socket, &mobile_entity , sizeof ( VPM_entity) ) ;
free the structure corresponding to the migrated mobile entity;
L3:}else

enqueue the mobile entity back into the queue of waiting mobile entities

}
K87 AT AL Y

TR PATH BRI LR TR B S R, i TR ATt R, Wl
8.8 Fin, WAG, BURASHIRAMSBL L1 ik nisREdE AT w0461k, SRJa, AbB
12 F FHEEAE MR SO B (5 BRARRS e ik . T2 P BT AR 0 7 oFs 2 12 IR
BRI R IZAT P RAE . OR AR A — BT 355 S SBIT A sy
MIER IR, AR, FIHIZE T B AE Sh SR  B — S PR iR, SRR
FAB A ERR P R AT b, e RS — I 2T . QFATIRBERRSY , o5y
8] 25 BN RC 25 HEBA RO RS Sl 19 i, AU BE L3 1 L4 735l T #EOFHRIEQ),

void main ()
?

L1 initialize data structures for scheduler, etc. ;
[2. synthesize mobile entities at this location;
loop until end of simulation |
L3 call check_ migrate;
if (new mobile entity has arrived from an adjacent stationary entity) |
assign the mobile entity to the scheduler;
|

J

14 . execute schedule () to schedule the execution of the mobile entities;

B 8.8  HANIT AL ER)T
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8.3.2 PPM ViR K

1. 3Lk

WAL B, BAFESh SARER S — AL E S G, XA R ST R
W AR BRI LU SGT R AR RITT I . SRR ST R B Z I B M 25 B

TR e rh, WA Je e LR sh i R AR S IR Z ) A e . TR 0
T, STEEENEE—mIET “close” REEVAHIRFEMUXMES . SR, QRIS
A BRASPAT RGP D, SRR A RER e k], i R B AR, &
Lo M —A> SIGPIPE {55, 4 TS xX MR TA IR O R AR, W T i
RAF, TEART T, Y DERBMA IR, EmB T ULk — R kS B
AW, RE, FENmEREEEIIT “close” RGEIHHIG, Bl mSErrST
SEART . RERARTG, RSl A S S FARES T SRR . K 8.9 Y
DA AR 7O RS | U007 a2 2 LA R o 3 e A R, b I RS R B 23 T ] discon-
nect 1 try_ connect FR%L,

void migrate ( stationary node )
call disconnect( )to terminate connection;
determine stochastically where this process will migrate;
try_connect ( stationary node ) ;//attempt connection to the new stationary entity/

%

void disconnect( )
%
send disconnect command to the current stationary node;
wait for an acknowledge signal;
call close to terminate the connection;
f
int try_connect ( stationary node )
%
call connect( ) to attempt connection;
if (success) {
send id of this mobile entity;
return OK;
}else |
return ERROR;
%
}
[518.9 PPM RSB SLARRYIERS | T 4 R ER I I 4 o K
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& 8. 10 7R Y mainLoop (), A T LR T eR%L, LAFE PPM A3y
SRR RREL, BE, RGues IAMEREE SO i U A A R g F A A
(CAnfRASEE L1 ik, 7efh Bl AR rh R NS BPeE S8 A L, R, 1t
B 12 HT Al NREBIRE , 85, RESHEEPITUT = MEE. OIITiE
RAGIR AR SEFR i s @5 M E i S i # S  sSsc il oo, Okt
JE T TR B T0 E 78 S B L KR BT T R A AE A R, R, R4
R Bl LUK B MLAf 2 — SR s, JFR sl fe, MWARHSE: 13| 14 F1LS
TR B Em TSSO, @B,

void mainLoop( )
{
L1 :read static network topology from external data file;
L2 ;initialize internal data structures;
establish connection with the default stationary node;
loop until end of simulation {
L3. if(load >0) |
do minimum( 100, load ) for-loop iterations;
decrement load;
}
14. if ( messages_per_hop_remain >0) {
write ( socket, default_message , length ( default_message) ) ;
decrement messages_per_hop_remain;
}
L5, if(load equals 0 AND messages_per_hop_remain equals 0) |
reset the values of load and messages_per_hop_remain
determine a new target stationary node, stochastically.

call migrate( ) ;

% 8.10 PPM X} R F AR sh Stk iy £ )7

AILVEH, XF VPM RGIESE, Kl 8.9 FIIE 8. 10 Fr/n MFE T B g 4 £
AP IFREST ST, W PPM R B, R B AN RS o SR
FEH AT, [FIRS, &1 8.9 U Ibir i e F1 T 2 44 A4 BRECTE VPML R 380 X6 19
Wy, MAE PPM A, X A KB A RS Bl ST R SR
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2. BpSEK
— AR EA L ZIEE . OB Sh k2 E 805K ; Q5 sl
BB, OB LR A LR,

void mainLoop( ) {
read the static network topology from the external data file;
establish connections to other stationary nodes using make_connections( ) ;

create and bind special socket to permit mobile nodes to connect;

struct timeval timeout ;
timeout. tv_sec =0
timeout. tv_usec =0
loop until end of simulation {
fd_set fdvar;
FD_ZERO( &fdvar) ;
FD_SET( mobile node connection socket, &fdvar) ;
L1. if (select( mobile node connection socket + 1,0,0,&timeout) ) {
issue accept system call ;
read mobile node id and save new socket descriptor and id;

|
f

for( all mobile node sockets)
FD_SET ( socket , &fdvar) ;
select(highest descriptor value + 1,&fdvar,0,0,0))
read message from socket;
switch ( message type)
12. case disconnection;
send acknowledge signal;
close the socket;

remove the socket handle from storage;

break ;

3. case data transfer;
read message;
discard message ;

break ;

Kl 8. 11 PPM HENHHET SR ERF
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(B IS BS ol SO AL 47 i B S S T i B A T S 2 sh S v AR Ak Ak
T2 FRASTT AR AL A, (R ST s 0] I e A0 bRk . T 3R
BHAL, BMEETEEE DRI ERFI e E—’, JF 2 a7
“select” REWHIRINEZEABI T RTFES ZESE, B 8. 11 higfisE L1 v]
PLSE GRS, INRA TR EEE NI L, FS A SPIT “accept” R4
W, JFREURAAEARRST, SRIEF RSBl i, — i b, WA
PIRhH BT B8 . Bl T AV W S AR, s T LATERS sh 1 A RIS A5
ZIEATAcHe, MAEA T, SR RN, RS £, MR A TR W
FRERRT, ERAHAT SERVINEREE ., Rk, #A A ASRB— A
AfER, AT “close” RGEVHRLVIMIES:, B 8. 11 MARSE 12 F1 13 #2¢
T A far W IRCDT) U 32 2 1) i SR R An T A B s ST Y

wE 8. 11 fis, PPM Hl RN ERSTT ST IR T 5181 8.8 AfA], [B18.8
PP REAS T EAA AT SR sl SR s 5y, 1 Je AAS sl S i 52 i i R
BT 3% 42 132K

8.4 ILEIEMR

VPM F11 PPM KM SEAEINA 65 + SUN Sparc 10/40 TAEM IR & 2T,
XS T AR BC B N — PR & AT AL B . B TAERS#R B S A 32MB Y P A7 Al
Solaris 2. 3 WUERE RS, BATEEH 564 10Mbit/s LUK MM E %R, BRikzsh, &
FHEAES AT LA EIZE SUN OS 4. 1.3 Fl Linux #24E R4 IR T HUAT. a5
C+ +, KEL2000 17, HGNU g+ + 4k, AP EESGERERSF, miAmtsr
Ja BRSSO R R AR R, A8 B A AR /N IR SR AT Y

8.5 (FEERMMERESH

h T BT VPM AT PPM AGPERE, X BRI SR SRR [l — IR AT AL B & 1
PTG B, R A 7EAE R R SR E AR T, T TR SR I T A
VB, — BRI M I S BTSS0S M4 AR, B Do 45 v 1 e
BT A, MG BN . B ah iRk gs: . BRIt Bl
PR SRR R S 1 A5 B A B sh SR R s B 3048, D Bl A &R —
Sl N7 AR R R R IXEE SR TR PERE I — N SCERR BR E SE R IR & TR b B
P ], eSS R, SRR S 2 BRI, ORI B R 65 A
TAES,, BOER ST M NE S EEnT, A AEABREREES ~ 104, B
SRR EE LR 5 ~ 50 >, — D FERITRITHRfUA A 100 ~ 10000000 Z (1] )
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FABFRIR, R — R “for loop” FEHF (WL 8.5 FIK 8. 10), XEKE
“for loop” FEFFH LR BON S TIHEAME, U055 T2k ACHE PRI SE Br 158 it
] PR AR E R, (B — A8 Bl SR — A S SR 22 (Rl A s ST sc e i 1 ~ 100,
Hrp, BANBIECE B E N 128B, X 555 4 &0 AT B R R —FER,
HER s SHE 8. 5 fE 8. 10 H2HIA X, Hi R TaE MBIk
BaE. OB ; QME—r, BIETA R 31 8 08 she #0520 Bl ST i1
@5, RIE S S 2 LI HIN f ief [8) (R B A AR R . X X RS sl s e — 11
B 2 SRR BB ST B 5 NI NI Bt i F S B e . e B, B4
VLRI LA, B sl ek 2 S a1 a5 2 sl D) B 7 12 A S B2 1000 1K

R HAT AL BRSO T2, BT R, B E A E A,
B2 A5 L3 A v A PAT R — e, 5 S PR PR ), A B AT 2SR ] — 28
ARG HEA ) RARUEF AT T 1A 85, (R0 X R R 2K (5 B
HO IR, 7= S SRR AR AR I A5 0 X 28 )25 R 4 KR A5
FE, X VPM 1 PPM #3& BRI S2 ), PRI 52301 520 VPM Fi PPM A — f
AR AR (HRZEEN S, 555 ~7 Tl VPM &, A T R4
AW,

5 BE—3HE17 T 200 ¥k, BRRKZATFE 1000s, 65 N TAEuGEEAT, (5 EH
774U MB Bl S — s RS — S SRR, e ST AT
EEFNPATIZHE, )5 S RACHEEE . SR ah SR S8 B T HE £t
PERERWTIT S, D20k FF PP (0 0 2 Ao 1] A 358 A 57 BIMSCI%: 42 JOr i () ik [
s B S HR S AR ] LS W % B s T

1 8. 12a 4352 7/R T VPM 1 PPM )5 ELH (] Bl RS 20 52 1R 1 1 F 34 671 g AR 6 19 175
Bl WA RBORE N 10, Bl g 5. 10 F150, BRREE TR I i iR
ER 1, HEAF Sl SAR S EE B W IF 1000 K, X2k Bon . YIFH Gsr
HEhnE, VPM R ERBOE K AR, 1 PPM R A0 OB R R A X R e L X
T5. 10 150 DR SR, PPM B0 HIKE 5 110s, 300s F1710s, H—
B, fEITR AT AR NS, VPM AR R, B PPM i 32 F -
IAEESIR K, X 5 MR shaLikimi s, MiHH ALt 20000 i, PPM (KRBT
VPM, [E#E, X 10 DEE Bk, Y560 far i 50000 ), PPM 14 Bl i
T VPM, HEE—3k0E, PPM SR 50 DRSS SR AT 05 BN, S T (e
ik 100000, 5% 710s, 1 VPM Frifs 2 0Yia 47 0 SO0 e 2 8 i 100000 ¥R, R4
gk A B P B B 10, A3 S ANFRST SRS MBS SLiRET, & 8. 12b SR
PPM 5 VPM [ HUERZE RSS2 R 20, ik, xR/ csc s . &M
R s SC AR | A U ELAE 100000 LUF ARSI, PPM SIS ELA Bt i nl 4 i,
I H R A AR R RE
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&1 8. 13 HHTZHZ T 1Kl 8. 12a i %idls , e+ 17 M7 B 23 %1 24 1000 ~ 100000 Y
BAIEIET, ¥ 05 B RVE AR S S B ROk mi &, HH W 7E TR sh 30k
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el — AR Y, TE— B R A, ﬂmmﬁuﬁﬁ HREARIRIE &
—iER, BORERAS T SR AIEE N, IBAEEF RS SRE N, XAE S
FEHCE 10 NS ARG EEE A S MESTAN RS, UNIX SEE N
TR 10 DMEST S RGESTEZ R AL 40% (W05 ELRFE], T S A EAT
SRS BAESR T 23% B0 IR, BT FERRARIRAT 5 B4 AR £ 2 [ 1)
SR R EER, AMTEATHE R R 250 Rk A A T A s B8 A

SR, 76 PPM o, BEEE TS (2 RE 0 0 T8 8., T LA S I 28 46 2 1) 384 Jin
HWRETEE 205 AR, PPM MM RPRIER] TiX — i, X1 10 N ERS TS
RGN, PPM A B R] AR R I 1, (HJR 7 Uk S #5080 oo i A i 31 90
ZHT, —EHAMET VPM {5 B R, A%, PPM H il 20 ML FRER AT AT 45 2
b VPM 10 A EER R AT 2, (HR, MR TR A i AT 90 BF, PPM
W AL RS B 5 8 ™ AR B S S R A B 2 T T R B, XA,
VPM 231EVERE | B PPM, #8780 5 IF, PPM & Bi 45 15 M abses, T
VPM H HA 5 AN PEES , fise &S 5 e (B 10000, B4 PPM X} 5 A#faS b
FRES B R R R SR RS2 38, PN b S R i 15 BAR s AE 9%, #OR S E
PPM MRS T VPM, W, MR EdRcR scfm it 10 iF, PPM &%
EREREIL S,

M A, W 100000 B, PPM H R 224 A BRES AR AT e S fdi
PRI T VPM, & 8. 14b (it Lotk — 20 UESE TiX —Fil, ATLUE Y, fER IR
o RSt A 1 B 75 RSB ER R vk, & 8. 14a Hh PPM I £R i &R L
VPM R REE K, (HIZE 8. 14b H, PRI RERIEAT Y, R AR K
TS AT T PPM H 53 5 (A5 B A i 2 X = AR i . 24 10 RS
I, PPM {5 Bt FE A 20 AL FEER, HAF 5 ANERST AT, PPM {15
AMbFEES, IR —FE, ATE R TR A .

SR, VPM A PPM ZERSAURN FLSE PR A9 8% 2l 1550 00 28 Biof KR A 21 T AR 1Y
YEF . PPM AT ERVFEY) &S0 PRIE AL, H2 VPM U BB LIS 4 50k 119 Ab 3 25 52
BHA KEBHL IR MEERR & LR, 6 HEfh THE—1F 60 4~
SUN Sparc 10 TAEZEHIMZ% b, B4 45000 A [ 2S00 IVHS (95 F2, A8
b2 T, PPM SCfide ok 25 LR IRME, o B/ E R E AL RS, 1 H i T2 b8
REWEREAEIT, SNSRI, S50 DR R s SRS AR =
Wf, PPM JCEESH4-—LE, SR, 5 VPM ML, MRS EB e ME A oo
Z AR BT AR sCHe i, PPM I MR RE 225 — 2k IRATA B AR, ME KK A
FARM KK, B b PR B RN, 2 3 MBI 28 FH B B AR, PPM REAS 2
HZ s,
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(PRT) R&5%, fEHE—pyANR, ATELE AR 2 ITS 1) & J& 4k i 1] 5 By i
110 BATESAELNT = A 07 T E VR V) M8z 2 AT REAZ H 7oK . A7 s i B 11 34
I, AT B S RN L R AT B R AN R B B TSR, T X LA
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FARBH 7 AR TR, SR, MERER A AMAERE , B Reis i BOE U R
B AE Z e TS E i 2 S Te s i — IRt . R — b T i 45
RNz . O il LA R GE AR 7 B AR A A ATy | AT A — Rz iy
KHEFER ;. QIRE T AR 2], H Ak, A - —fhiz
iy S PUA SE ABAS I TTT . A5 B B ERA P AN R B %o it % ST X R G (0
AT R EREEN, WX E O AEIE R v LU AL G R, k% o] LAF R e
PEAC IR RGBT R IME R, THR R AR, e A A sk
A (WUEs ., BB, R M) ThETIROE L I SRR AT I SRR D
HOTRER . iR HAT B o R Ay, siE e Ymime smRx s h 2L T
FURHMYHEIR 5

HK, TS E2—AERES. BRMARG, ITS — By, AT R EREE
AR —B R R R iR 5, X —ZR BAR RS TR, Hik, 4o nE
XFATS & S Sr — A IEAA A RN A T8 (IR, X ITS B L 35 A Ji A 10 3l s 2
KA W 2R GE ) T R SR 23 Bl B RS IS . BRI R, [R5 pEas etk
ML, FRATA LR B AT RE R FH 1 i S8 Rk F T H—— 7 AR 5725
AR EEAR, X ITS ot 22 258 s i B AR A0S AT IR AR 9E , 674 4)
M E, BT — K EE R RS 5 N TS LRE R, i B 6 A 35 8%
5 BRG] e EACH A, BUE — U9 n] RE TR Bhis AT L A B R, kT
DA AT A B R0 S 28 o0 A 2005 FOR TE A M PR X Fh R 22 R4, KL, 47
R EERRN S 25 o A S5 B E A KR AR TS AT B D i T HZ — 26—
T, AN ST DR 55 RS M B D P A S A B PO MR R Ok, e AKX
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WA, BRLEEERIET (REBS2 M)

ZEMARUCA SO IMERI S %, e (i FAT] 58 BT B2 5E 1938 H A Fes J= Tk H
bR BERBCH TS0, AL —AESEMUR ok S HAR IR LE L R R S5, W
JEANE R,

A TS WIBFSEIE R AR, — 28 HAB R OF 50 A9 B AU 4% . O PRT B3
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%10 ¥ CD-ROM 1§ RYNSORD 1jj I 8§
B JLJC 55 6 B BE W)

X —grh AT BE A B IS CD- ROM Hr i) RYNSORD 175 B 2% 1 15 & il
RGO, 555 T 7 P TRR A FE, AR BRI AE R Linux 21E R
guimiseit iy, FATHME Linux PC AR BAS R AT 4 8 22 1 A ) 2 4 A1 =4 L
FH PR, RGMEFEOR AT

1) #E9 CPU;

2) 32MB N1

3) PATSCIFRRE A2 R 2028 100KB , H I 75 2240 A1 ) 1 23 2 Ta] Bty A R0 i 1
SCHFfE T

4) Linux glibc ELF &%t
AR

5) TCP/IP W% H

AL, BB A i rsh S — D AFEAER EHL, BrDORBORME %M, H
TAEX N LB, B LSRR,

WERAE— D IHAT AL BRER B B P 2 A 0L, ATHRAT SO R A SR 20
e NFS k4%

kernel 2.0.36 2 4 bk, (Bt n] DL Ad FH H A

10.1 %3

1) # CD % ~HR H 5% mount/dev/ cdrom/mnt/ cdrom

2) 4 rynsord tar CF A& I B K & H % (B W/rynsord)  ep/mnt/ cdrom/ryn-
sord. tar/rynsord H

3) BFIZSCHFERECG R

@D ed/rynsord;

@) tar xvf rynsord. tar,

4) BRM.
-twxr-xr-x 1 tsl  tsl 10316  Jul 26 2118 in_gen
drwxr-xr-x 2 tsl  tsl 1024 Jul 26 21:41 input

-rwxr-xr-x 1 tsl sl 4296  Jul 26 21:39 input_merge
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CTW-=--m-- 1 tsl tsl 989  Jul 26 21:55 network. 10

lrwxrwxrwx 1 tsl  tsl 10 Jul 26 21 .44 network. out- > network. 10
-rwxr-xr-x 1 tsl sl 19396 Jul 26 21:18 out_an

drwxr-xr-x 2 tsl  tsl 1024 Jul 26 21 .56 output

STWX------ - 1 tsl tsl 2252 Jul 26 21:53 script. 10

S TWX------- 1 tsl sl 11466 Jul 26 21 .40 script_night_4. sh
-twxr-xr-x 1 tsl  tsl 36296 Jul 26 21:17 tsw4

-rwxr-xr-x 1 ts]  tsl 28360 Jul 26 2117 tsy4

UNCE P Rl
10.2  #Ei

B K IHBAAN —A UNIX BERE ( “tswd”) , (E07E AP Uk #h 4T
TR AR AT ITEAR T AT B AL astT, W RIEREA B0 Bsfr— i, @
LS RA EHL LA R . AT E RS A R CPU AR LA AR AL L A%
RSO, 7E—6 FHL EBFT ORI, R, B n 0 5 R G RERE
110 43k

NERZDE TN, MBI EAETTIEE (P10 A2l 4 i ¥ b4l 1 i,
EMPRE R “/rynsord”™) .

@© ANEAHR Y network. out U, AT HEARAREL R SCIF “/rynsord/network. out”

@ HFPATHF 10 A x Z 3 (AR AL, DEZEHE T sh 454) o

@ TERA x & FIRHAT T IIHRAE

cd ~ /rynsord

setenv NETUID < uid >

setenv NETPORTNUM < portnum >

where uid and portnum are the unique identifier and portnumber for that node. A
complete description of this is in the next section.

@ B AR R IR 2

tsw4-t 10080 -1 4

the “-t” argument is the length of the simulation in simulated minutes,the “-1” ar-
gument is the lookahead in hops.

without these arguments,the default length is 10080 ,and the default lookahead is 1.

® e, TIPS 11 A% 5 0 .

cd ~ /rynsord

setenv NETUID 99
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setenv NETUID < sync node portnum >
tsy4-t 10080
RORF IR SO EIF R 1R 2215 A

10.3 HEFIiEIT

10.3.1 NETWORK. OUT

RJE— IR M R ESH B i SCPF . R IR B TR — B 10 A
AIRIZE , f 440 “network. 107, ANHG AT I, 33X A SCPF 0 20 8 52 ) B A 44 0
“network. out” , Z IR R

comments begin with # | everything following the # on that line is ignored.

two types of entries,node lines and link lines

node lines begin with “n” and have the following syntax

n <uid > <name > < unused > <unused > < hostname > < portnum >

<uid > is the unique identifier for this node,this is an integer

and as it implies, must be unique throughout the network
< name >is a string with the name of the node- - - this is a read
by scanf so the standard rules of no spaces,etc,holds true.
< unused > are unused, safest to set to “0”
< hostname > is the name of the host upon which this node will run.
The same value returned by “uname-n”
< portnum > is the portnumber upon which this node will listen for
incoming connections. There must be a unique number for
each individual node running on a given host . It also
cannot conflict with any other running services. Use
netstat- al grep < portnum > to check for conflicts- - -
the TANA reports that the following software use the
range of 5300--5320 which is used in the provided examples.
FEREATLL “17 JFR, TREANT .
1 <uid_A > | <uid_B > <owner > <unused > < distance >
<uid_A > and <uid_B > are the unique identifiers of the endpoints
< owner > is the name of the endpoint that“owns” this link for
reservation purposes

< unused > unused , safest to set to “0”
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< distance > is the distance of this link in miles

RN MGEA R S, W uid 99, Bl i 55 -5 HAT I B 504 4
FAT A X B B BOE — A AR T PR KBRS, LA IR ATAT Bg 4 B A B, iR %
TR, 19 R 5k SO AN G

10.3.2 HBEINH

1) script. 10 JE—AEH A csh A, HRATHE 10 4% Fom {5 EAR
[, AA ST E, SIS IT RS, script. 10 ARIE T H AT uid, AR
F OB AT, 2 X0 T network. 10, 2 71 3 19 JLARS 4P 38 55— > jg 402
PR, MEFEDPER T 1024 x 768 B X-windows (1, x W& M 1040 JT 44
1), XCTE fvwm2 @ 1024 x 768 HH T, 48K XFJUAAT S BOA a7 2o i 48 ek 4
),

2) Script_ night. 10; J& script. 10 [J—28% - °] T DIk b BEAR 02 1705
RE, MBSEMFEAEEAH.

10.3.3 WIAZEARK
A SCHAETAE / rynsord/input, AU .

<id > <orig > <dest > <speed > < time >
where id is the unique train identifier,
orig is the origin stations uid,
dest is the destination stations uid,
speed is the train speed in mph,
time is the time at which the train is first scheduled at the origin.

FEJF “in_gen” J& H 3 X S AU AR 2 —, EisfTigfely, AW #E
TE/rynsord H g THEA “in_gen”, B IZHL “network. out” UM, HREHIME L,
SRIES R TP i A —2e 280, (4G

Orig vol : The traffic volume( see chapter 4 for more information )

Max time : The time at which trains will cease to be asserted.

Enter spike time---:This allows the user to force a perturbation period in the form of
higher than normal traffic. The three numbers required are time to begin,the duration,and

the additional volume. If no spike is desired,answer “0 0 0”.

REXEAFE R, in_gen JFUGIBAT, JRA MU A I,
10.3.4 HBENXH

AU TE/ rynsord/ output I F= A5 H SCHE, 844 8 t_output_ < uid >



% 10 ¥ CD-ROM ¥ &) RYNSORD 45 A %5 & - 52 3656 B 509 165

XLESCAFAAR T T AR — AR S th AT 2R B2 5t

t:train information line

t:[ <timestamp > ] id < train id > from < origin > time ( < orig time > , < time left
origin > )

EAERERE, B KERRE HRHEIR N TR EERRT R, M T

P KE, iR TIUTEE:

a < number of route computation made > < number of messages sent >

pl <A>-> <B>( <time arrive B >, <time leave B > )

this is the hop by hop path that the train took

w < time spent waiting >

graphs! xgraph

TEREA i 1 SO AR R ARAT LA A

I[ <A >-> <B > ] usage < timesteps > of < max time > per < percentage > trains
< num trains >

this is a summary of the link usage for those links owned by this node

XTIk AR EE, TG EME

r < reservations attempted > < reservations made > < reservations removed > < diff >
< traveled >

where < diff > is the total difference between the reserved time and the departure time
and < traveled > is the number of times a train traversed this track segment.

R<a> <b><e> <d> <e> <f>

This is a summary of simulated network usage.

< a > total number of integers sent

< b > maximum number of integers sent in any one timestep

< ¢ >time at which <b > occurred

< d > minimum number of messages sent

< e >time at which <d > occurred

<f>number of integers sent for waiting messages

A, MESCIFRIR R 10 DI EUE :

sl. reservations originated from this node

s2. reservations accepted at this node

s3. reservations denied at this node

s4 . reservations processed at this node

s5. number of reservations which are ‘ideally’ met

s0 number of times the primary path was used
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s7 . number of times the secondary path was used

s8 . number of times a train was allowed to leave early
9. total number of minutes saved by this

s10; number of trains processed by this node

FEFF “out_ an” JEHIRIMTIXLEH T SO, BEaQE—ALL < dat” YT
JRA R SCARSN, EARETH “xgraph” T.H., I THEA—EMNLEYEE,

10.3.5 EREERNE

10.3.5.1 fMmEHERKEETIE

D1 B A SR AE A BB, BRI IR A . Y — 0 S o
TEURES, BT 5T XA B TAE .

fd4 [0 <- >1] status O

fd5[0<->4] status 0

fd6 [0<- >99] status O

B, HETA A SR R T i ek

SRIGTFUREE BB, WSt A, LR fE— ] WA R e R A9 05, FEE
DFELIH R ROHERS . RS A KRR “TIME UPDATE” {58 Hofd 1 76 b ¥ ok 42
FE R, 2 W KRR R
10.3.5.2 [ARHA

TSR AN 2 T PN 45 1 s 0 1E A b 58 1 T /0 4R 46 T, B4 network. out STl
i FH PR B AR AR T BE & AR AR . BEARE network. out SCUEAY N 28 VRN 25 B — 4
B EARIY , B S [ — LA B, A IR A ity 15 2 S gl T R,
R — D) AR AR IE 5, S T RBAEAE 4 37 [ — A o H IS L, AT LA S “ net-
stat-a” (5 grep —2 ) KA VRBESE U 15 Ao 0,

WM (Control- C B it “kill” #y4) —AHE (F 3 RIR A0 5K 4]
A, PR FE R ST, PTRES A —NBFRIZER . “netstat-a” iy A 4
7R TIME_WAIT IRZ . 75— BARB IS ] f5, AT DAE R F X w1 T,

R T Bl e, R R AND), —A> AT e ) B2 2% [# I F AN
JESE AT
10.3.6 HBRBESHE

FRA TP 05 EL 25 RE S Bl B — T3 SO (F BRI 1 b . R Shax Nt R, H
T T A ST SRR A 1 b (R SRR

-k <A > <B > <time to initiate > < duration >

to fail a track segment between uid A and B.
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-f<A > <B> <time to initiate > < duration >

to fail a communication link between uid A and B.

TR, KRR R
10.4 %5ig

AFRMEAEE, R REA:, R LAEE BB RYNSORD 58.9% k47—
Sefa IR . NOZTERE, XD, TTREARTEREEN, XL
XFANTE SRR A, A0 SRR B R AT A L, AT RLBE IR 2 2 HE A 2] sum-
it. ghosh@ ieee. org SIRATERR, TAPHE ST M EE
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