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With great pleasure I welcome this publication of the Chinese translation of my book— -
{Introduction to Distributed Algorithms).

In recent years, the flourishing economy of China greatly promotes the development of
science and technology. Cooperation between China and other countries in IT industry is
increasingly strengthened. More and more Chinese researchers, along with their counterparts in
other countries, participate in various distributed computing projcets both at home and abroad.

All these distributed computing projects need algorithms for cooperation, coordination,
information exchange, overcoming failures, etc.

The topics discussed in this text will promote a fundamental style of thinking about
algorithms, mathematical proofs, specifications and models They may not only be helpful in
studying existing methods, but also lay a intellectual foundation for studying new problems. I
hope that many Chinese readers will find the book useful.

Acknowledgements:

Thanks are due to the China Machine Press for planning and printing this edition of my book
in the Chinese language.

Special thanks go to Prof. Hongwei Huo of Xidian University for she has undertaken the
enormous work of translating this book into the Chinese language.

Gerard Tel, June 2004
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%, 2ULENX26). ‘BEH REVALAZPEFACTFRNE ST, R, BiEéd5
%% (SIMD) HAMHFHENHTRIARAL. "Ll BBV AZRLARRBE S
BE.

T (&%) SHBREBEERKP Y ANER, B e CaE THENEEHEES
MG RS, NERSITAL—FHER L. R, EXREEERT, —IMoHRER
GEVOAEILACESE, X EAEEE T EEEEELE.

EXRHPATARB N> HRRAEHIE L. Flin, Tanenbaum[Tan96]ikk, X4 H&
K HERNRNEEN AP REVNIE, —DREAFRIIHRRE. WXFEL L,
SHXRERBRE N ELN. WU RELAL, BEXHXHENYE, EEFREIRH
AR IR .

1.1.1 Zhel
SARNBEIRELRFREE TR, REV, ENOERRSRN. BATH IR



2 FI¥ Fi pFLEL

o0, FHEHMDIHRRESREE. AN AENEEZRH THELREOLW, AT
REHMMEE, BEAAHEZEH. 2HRXRENRETREHELFEEXARTHAR.

L1291 1.6 0 &5 E i 403 1 IR X S5 MR

(1) F&#H HOOENR, BEHKEMATFAMA QR ™4 TERRE
HEHLEETHEER BT R. ARV A il X Eyarit B mE, F4ES
BEAEFH. AWSIETXTIEN HA (wide-area network, WAN) HFF K. 44 PRiFW
WUHT B ARPANETF 1969 12 At A . T M (AR FRi& 42 M4, long-haul network)
FE#MBILE R BEER P IENARIZE, NEHEMES. BE. SHERABRFRIT
ENHLE .

Gk, HWRNGRESERE/, ik BE T, Rk, 8- IH8E TELITE
PL, BE, EERAF-SUENL (MATEHERT ). Rk, SUBARANEE (BF)
RMERAEMUBENELE. KEANNARKEE S S HHEILEEER — /NI ARER %
WARE LA,

(2) TR*¥ REATUHBELNNBESR, UWTAHE R TRE— SN AHENL,
Bx T E RS (ATEINL. RIS MBRY) HRAFEmL. E8/MBKN, S48
BULTLAK S & R &5 B IR LM S AL R Y. Wob, EFETEN F 3TN ABRF
PR RRAOEE], WHRET; BRTREELSH, FASEASENEPFE. B
W, APUELERGESHY AETITERHNERRS. £ AANSEETRDItE
BLIIZE $R % B 3%, A (local-area network, LAN),

TV E, /M ENARNRS, TARMEREN, FAYTRIERSE
A, MARERFERATT M. ¥k, RZAMHEH, MIHENASE T IFHOHRE
Hrigit; BARAMRBIELRA AHEILRS0R, HEMRIRA A EILRIS00E > £ .
Kk, mE-ANDRUENAENERLE, TRENWGEEERSHMMILE (RS
a5, fTEDYLALAEY:). MR BNAENBRRTS, WHEER.

(3) BLLHMRETEY DHOXRAZZUVAKERTES. XEE I LG HK
#H (partial-failure) FIPEMR. XKW, MR RIS AR AN, K% SBTES
BT LR HMNES . MENAKNSRENSERBN RS, EXHERT, R%
AATRESERETT. Bk, ARIETHREHEIAGH, S>ARAREREETSR%EE.

BATREAE—RA SRR, BEF—AEABRFOLLEZ0 —S0EREEHT
FIRRRALBIRENBORE . Hl, YRKHEAHEREKEN, EESGAREEY
BT, REMYEANWELXRE.

(4) B HFriedHms HMTHHRREFHEESLEE, AITUHEH EEE%E
WifT RIS, KO HBAEFELBE Lo, dakb et .

#ﬁﬁﬁﬂ%lﬁﬁﬂﬁ%w%,@ﬁﬁﬁ&%ﬁ&ﬁi%lﬁﬁiﬁﬁ#ﬁﬂﬂ,%
o DR g -

(5) @i M ALkt HRENALRIHHSE R, EREAHYSBOHEERN. &
AU BB, FIELRGIRIE, B—HBRLRESTRE, 7 5.



Fl1¥# F#: »HFKXEH% 3

B ELHRBEREMARES SR, TUREMI R TER., hil - KRNA
HELADEHBRORS . EXFEMHFRT, BSRBTUESE BN LT, BB
BMAATREERELYEAUEN, I, F-6REFTHTEEKETE (number
crunching) MIBEMMITEN, A—GHABEEENITEN, 6 -SRE THRASESE.

1.1.2 {{HNFE%

HEANSRMBERSEEN AN L EMROHELES, BT xeiRELaEa
Kife. RER@TRUMERELLAN. HREARNESS>ARELNE LS RTE. BE
WRALZBIMER, THEHLML A5 07 %A E %A

FTRBE SRR RN (0. kFZR%) BHHHEN. SAENYEERERLT
102 8. MEHFNE—N A& — GBI ENL, SEFARINEIRE RS8R AR
o TR EE BRSO R Y AR B P S AR .

R R E R A BTN, HARMMEEERAAFIOA R, MK
TRFTTLAR TR . PR %S B S E4TENIRS 25, BIHLAD P ER00 I F48 2 ThAE MO AR X 62/
LRI, BB EE R SIS R mtites.,

RRFRMOBMERRBIFRSEREWRE. NEERAKE, IRESFRBEE.
BIABA T BHRE B IORERE. LTI SEEFRE LHREE.

(1) THEERH S BHD, FELWHEMSETEREFROTESE. 3%, 5
WME s AAE SRR R BTN, RRMRTHESS. EEHEHM, BEE
WBERELTRA, AN, EXMERT, HEMFTRESTESEURERE A, I
FEAGHRIEHIR.

(2) BATEE IRE R B R A E G RIR R R I R R A S TR RS
VBB, B2ZHNERE, #RRMLENEJLPTLLZRE,

(3) F—i BREERRMG, FAENY AdksEE. BEE— NS, TS
RFER AR ARG S RBIS, H SR, XS R B S i it
t REFR A A AR A Bk £ 25 78 4 24 PR

(4) 24 ER—-VHNE, FARAPSEREE. BERRB, AKX
I BRTEEFRLLEY, By Ak AR,

L3142 SIEETHE T/ R FUR M2k .

113 I'HEm%

1. ZRB$E

E%ﬁf&ﬂ%%ﬂ&¢,ki$%%ﬂﬁ%l¢%&%@E%%ME&W%HH%
(Advanced Research Projects Agency, ARPA) R—ATHE P ZRE. 196948, ARPANET#:
Aﬁﬁoéﬁﬁ§7¢?$ﬁoﬂ&ﬁ?ﬂ%ﬂ%&ﬁﬁﬁ¢$ﬁoﬂﬁ%ﬂ%*%ﬁ*
(MILNET. CYPRESS%), LH~r T Hfb—Lomgs, ARPANETHE{E— 4% 4 A (R AE:
RfEBALER, IMP), Hit—BmRLEARISA.
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4 BlIF Bt pFKEK

X —HM, 45 Tuucp (UNIX-to-UNIX CoPy) BfF. (ERSBLRF, i Rt rTLAE
T3 H, FRAUUCPA LAUNIXH R4 REH B . M TARPANETE TEBE, U
FEHA LA 2 HGE, RILSOER, FERM B —NFEENME, HRYBITNET,

wmAh, FARXERMSMELER; A& ROERTRINE (RARX), RFARE
W2 B AR Z R AT I8 B He . G —Hhhk 22 (8 F15d B L 5 | ASE RIS S J— A~ 3 — D R 46
Wz, BEFRADSER. RET 8" g, REREFLHEA, HHEA MBI .
HEAR Bry S REXN T H AR AR . EEAEBBIE (gerard@cs.uunl ) HEAHR
HHEIIANERNMENEE. :

2. AAMME LRI E

VRS R B A RO RS X R, HAEEE RS TR EA N AR AL,
AERE-MVREAMERE. IHFEETURRIER. LAREDENE. AMANTES
MFTURABE AR R Rk, AEBRERSRME TR, TAZRMLERHENTA
LR ELEE, WE-1FR. AERARAHIES, HBEREH, HdoREMKNERHER
. XTEBHRH—EREBEERRBRAH.

@ fix

— HIERE

B1-1 g AR — A

VRN EREBORBTEELSR, BTG, B A SIER N 5B ETR .
Wit RHEF: ARALE, TUEAKSERS. EXf— L Bi0Es
WBR AL, TEMRTAREEE, b —SREELBE B,

(1) A EHEXRGTER ($38) B ERHRT SANREETRERSR, YA
REATRRRENZEATEAE. BTRRE. SHZHRURL O RN, &
W LB MH B FTRE R — 85y, HEE &, HH SR ILX SRR 20T,

SEA RIEAOUR A 7E F 5 S LA O AR, T LR A B o )95 A B AR o ok
HEMENTRZE. EXHERT, MEEER, EANBRSHKFTESRERFR
R, I REAEAR KM ] LA Bk o e 5

(2) BESEORE (BIR)  EAMAORLES, ATFRARSK, Rkt
RZAMROGEALE . Wik, L2 EUBREA0Y ETRIE. B0 REFHLENL
WAEEBEOTRZAEE & (REK) BR. FANBSEEREES AhARRY
X B, KHAATE B HAREH BRI AR 2R X —
BEREAT, TARAERIBIME B “RID” E#pbtd, RELBREHROBKE.

(3) AELEH MRFEMEZRRIEL, BENAHELBRRE SR TR, SARHE
TREPENER, FEREEMAOATHER. B (Tan96, 5391 it TI/LHE & 5



