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For achieving mission—critical network applications, checkpoint recovery protocols have been researched and
developed. In coventional protocols for wired networks, stable storages to store state information are assumed
and enough bandwidth is assigned to synchronize a sender and a receiver computers of a message in order to
avoid that the message becomes inconsistent, i.e. neither orphan nor lost. In this paper, we propose a novel
checkpoint protocol in ad hoc networks without stable storage and enough communication bandwidth. Here,
a checkpoint request message is delivered by flooding. State information of a mobile computer is carried by
this message and stored into neighbor mobile computers. A candidate of a lost message is detected and stored
by intermediate mobile computer on its transmission route. Here, communication overhead for taking global
checkpoint is reduced.

1 [FLE®IC

J— b@:/t:-&%PDA&&@ﬁmz/t;—
%4 % IEEE802.11 [3] ®° HIPERLAN [1], Bluetooth [2 [’%
&&wﬂﬁﬁh7ab:w&mwfﬁﬁk%ﬁbt
LAN S OB MBS EL . COERRERL TS,
Fh, EREHBEZNLUTHARR Y hU—2 L Eh
TeAVTFARANIIF ¥Ry hT—=T T TR, BE)
A a— R THEREINET IRy Z7RXy b U—2
DOHRLEATND, TRy 7 Xy U —27 OFERHI
LLT, —FICHBEESN D ARV PR KERER
EToOXRy NU—7, ERHE CEREMBNIRECTE
RVBFENCRIT 5 BERBEE 0 R v F OFEEED - B
DXy NT—7 X HRy L U—7 (5,14 2L B b B,
ZDEIBRTRARYIFRY NIV—2IZBITBIyvay
TVFAINT T Y or—aLDETEZELL & it
W BB B D0F =y 7 HA L k) B Fik
&ﬁ%f%:&ﬁ%i%héoLmb\ﬁﬁ*vbvﬁ
IRFEERRE LIREDOF =y 7 RA D FH[9
RERE 138Xy U —7 RICHEETS &%
LTS, e, —BHORV Ay E—Y (HXE.} v
VLR AvE—D) BRETIAVE 2 —F LEE
Farvvta—20RIC > TRIHTAZ ENTFREE 2
BAYRREIRER R Y P T — 2 Ik o THREEEh TV B

LLTW3B, F0ED, TRERY I Xy TI—27 LB
Bo P o — Y I RELEE R OZ LR TERVAIES,
TREY IRy FI—2 BT 2EBE o Y a—F
FOEEY v 7 B RHESIETERERTH ZH, 20
Xy M= BN U TRICET B EES— "~y IR
REVEEZRBRTISLERHS, £, AvE—C0
BEERRERERTOT SV r—arhb R EREOTTY
T a rETHEEOBEI Yo — 2 BB L TE%
INB, TRy TEEETROTVWS, ZDLX,
BEHa Ea—FOBERSIZEST A vE—VOR%E
BEREDD, HELIIBRR-&ET—BEDRN
Ay—URRETER, FIC. KRITTIIT RE& v
Xy P =BV CRERELEEL, —BHEORN
AyE—UDREREMTADDEZEI L 2—F
AT 2RO EZRICRET HBEAS—/ S~y F & [HE
W EF I eF oy IRA L b a har kRT3,

2 BEEkRFE
21 FryvoRqrFakan

TREYIRXRY bNT—I N =(V,E) &ix, BEh=a
Pa—F2DHEEYV LEWVCHEEA vE—U%THhT 5
ZERFRERBH a2 —¥ M, M; € V OFOR
HEY 7 (M, M;y DESE T“"n:’ié*y AT AG



Hd, —KZ, Xy bT—IBECRENT, FxyIFE
A M7 baliZloTEBBIZ  Ea—% M€V
BRELILO—INF 2o 2B b ¢; DEBSTHD
Ta—NAFryIBRA2 b Cy N—BHEZHE-OLIE,
ROMEEWH-TZ L2V [6),

[ﬁié

1) FEXBE2 Ea—F M, DLEEEBEa
Va—3F M, ~EXEINDIAvE—T m Bk
AvE—TTHB LI, Fu—rNFxy IRA
b Cy iR L T, Send(m) M ¢, IZHEITL . ¢ B
Recewe(m) ICHATTHZ L THB, 2B, Send()
& Recewe() 13, 77V r—va RBCBITZ Ay
B—VEREARFTH B,

2) Ayk—UmBRRAvE—STHBLIE, Oy IT
HL T, ¢ # Send(m) \Z5%ITL . Receive(m) 23
G ICHRITTHZETHSD,

3) MEAYE—Y, WRAvE—VE2EERNT B —
NV Fzy 7 RA L bid, —BERRIChTHSE
w9, 0O

EL, kA =% Y AN Y EERCERXE
THZERTENE, VAT ARBO—BEMZ MR+
BIENARETHD, £ T, —EMOH BT u—r 1
Fxy I RA L EUTOL CEESET S,

(€]

4) —BM0OHB7u0—r AV F oy 7 RA P EIEZ, W
RBAyE—VREET, TRTOMEAvE—-V%
YANY BERICEXEFETH L bOTH S, O

TDBHEIZLTER ST, M, THEAYE—Y m %
&, RETBESubark LT 8 43hH35,

WROF zy 2 RA v b1 b IMZBNTEE, mB
CvIZHRHTBHMEA v E—URIMBERA v - LB
LE M, TOREETHZLEFHRELTVS, TD
b, INHOREERERETBIZIE, VAT LALETOR
MELEL LTV, #ixiE, Koo [12] 071 b2
EBWTIE, Fzy 7RA Y FERA Y E—Y CReg %
ZELTHL, FzyIRAV MET AvtE—Y CFin
EZETHETOM, 77V r—varAye—Ymik
BEBIEL TS, LZAB, PTREY IRy FT—2
ZRBWTI, EBREEORTRIE, BREZOBRLA
BERESOBBI L ZEEENE., ERBEEEROT
BT ABEA . v AVFRy TERC X B EEBIER Y
DI-DIZBEIa L ¥ o2 —F BORIICET ZFEA—N
~yRBRESRD, ZORKR, 77V r—rvarnE
T —FHELETARMNEL 25, Thbb, Fxv 7
RA P Fa baLoOREN LR TETCORENEL 42
BV HERRET D, ARXTRET ST aban
T, TRAY IRy T —=2ZBWT, mB Ay
=T HBANEMBEA - L R ATREMEE m OE
ERBELECHIBEo L Ea— 2 BHEL, HBEISL
TmEEELED, m OEXLPBIESELVTEL
Lo T ORIELRMBIT 5, 22Tk, BT 288
AV a— BT ARMOABMLETHDHZ L
6£27D&~Vay@ﬁmﬁﬁ%ﬁ$?6:&ﬁﬂ%
Th b,

2.2 ENXSNFyvHIRqTORaNL

ENANFzyIRA T aVDOEBRICHT
Y, WX [15] TiE, BB Y2 —FEEBRXy hU—
PEUTD4ODOFTMIHEL TN S,

1) Centralized Networks
2) Cell-Dependent Infrastructured Networks
3) Cell-Independent Infrastructured Networks

4) Ad-hoc Networks

1)-3)i. Xy hV— 2/ OBRERICEEIL Ea—
FEBATVD, £Z T, AEa/ Ea—FZERLE
RERBCBH 2 v a— Y ORBESERET I L
&Y, FxyIRAV FE2RETHZLENTES, B
X [10) TiX, FAF =y 7 RSV P FHEE ERYF =
IRA L N FEEMHAEOEERAF 2y I RA LV F
BERRL TS, [10], [16] BLV [15] IKBVT, %
NENR L., ) IIHTBETararERELTWS, &
T [ME b 1) ERRLELTEHBI UV E2—F0
RELEEERTA 2 haryBRLTWE, 25
BHIBNTIE, Xy VI—7 OBRERNIBE =
Va—ZDLTHaZ b, BRELEBOESDRET
Hb, FIT, BB La—FDFcy IRA L
DREE . BHEOBH =2V V2 —F ORIBE#RZ TE
BB LK TEET B,

3 EBESOraL
31 FxviRa« TN

UTD&MEDS ETFa hariiBRT 3,
(AR &
1) 7TRAY IRy hUV—JIZEEN B TRTOBEH =
VEa—Hi, FxyIBAL N a haroBT
L FRyFEECL Y BN R v — V%
NAETH B,
2) BT ABBa Y —FBOBEY v 2iX. B
IZOMB LRSI SN Z 28 h 5D,
3) AV Y a—FiL, BEETIBEIa 2
DY ARERFLTNE,
4) BET BB Y2 — Y BOBEE ) v 2 IIRFR
ThY, FTEBEPTRDND, . =%
A MBET, ZEMEBLEEEMCLY . Avk—
POMERSEREINTVWD I H0ETS, O
Frxy I BA v a barOEEEERT, Fov
IRA v Fa b aLOBkiY, FROBBa L a—
IBRERDIAIVTTITRIZENTES, Fxyr
RAY IREBROEEL, Fxy 7 BA 2 MEORH
i, F=y IRA LV FREBERAvE— CReq D7 T v
FarT [Nick-oTERENS (®1),

1 Fxy 2R T abanr

CReq #2ELTeBBIa Y a—F M, 13, BAEOR
HEIE® S, 2 AT A LItk s Tr— IV F oy JRA
Vb ERETHELBLIC, CReq ZMiET 2BE=



Ea—Sff, Tibb, M; DERIESEEGEENICE
ETR2T_RTCOBEHa L Ea—FlTa—FFp AT
5, INEBVIRTZ LIZE T, BHREM1)ITLD,
FTRTOBBIZ LV 2—2IZB8NT, u—ANVF=ys
RAVPERETHI LD TE D,

TIT, BB Ea—F M, ORBERS, 23R1F
THIRELEEEBRTH7-0IC, S 2BEOBEBE)
aYa—FICRBIELFEFAVDS, £BHa
Ea—2id, o—HLFxy RS2 b ¢ ICBT BIRHE
E# S #WBLTHD CReq DT 2 —F F % R M &1T
5 bbb, S % CReqIZ ko THIETBHZ LICE
%éEM®xyt—V%§f5:k&<&®E%ﬁ%

60

[FRKRy 7 Fzy 7 8L b7 0 b2 (BEH)

1) Eﬁﬂ)ﬁ@]:‘/t“a—ﬁ M() Z’)g\ Mg @%% ﬁSO
PHETEILTO—INF oy IRAV b &
BRETDHE LB, So 2EH, My BERLT ID
PREENTEF 2y IRA LV PV REERA -
CReq & My DERESREHERNICT o —F % ¥
ARTB, ZDLE, FA~vTo Y T3,

2) BEla Ea—% M;BREELIEF =y IRA L PR
BERAYE—Y CReqg # ZEL-BBIa L a—
¥ M; i3, UFORBEEITR S,

2-1) M; > B[E—® ID %252 CReq 2 ZfEL T2
W biX, ZIEL7T CRqiZEEND M; DR
REIER S, 2RET D,

2-2) M; BV THOBEEE o Ea—F 5 bFE
—® ID #%> CReq #ZfFL T2 biX,
M; OIRIEBHER S; 2 WETDLL BT, S %
B, ZIELT CReq L R—® ID %4+5 L7~
CReq % M; O ERE BB EHENICT n—F
XY RATBH, Z0LE, AT 2y

T5,

3) BEImYa—s M, NEEBEH 2 Ea—F Y R b
LiCHENDTNTOBE I Ea—F b CReg
EXETHLUENCY A< T; BRI & 2oz
bif. M; %, MU CReq #HE7 0 —F¥% ¥ X b
+5, 0

ZIT, FxyIRA b7 u halOETE XTI
EREINTAyE—VIF, BERAvE—URMEA Y
UL RHFEMERDH D, MEAvE—JIK, W]
NHOBB a2 —FITREFEL., U ANY EEENT,
REIN A E—CE2ERETEZLICE ST, ¥R
TARBO—BEREZHET IR TES, —F. A
RAYE—=TF, Y IANY BERITRCEE BB =
Va—2RBE—0 A ve—C B BERET A EER 2
ZEnG, FOREREREL RiFIR LR, BB
U a—F DBENC X BIEEROGIN & ERa AL A2
WIBAITIE. ITOMENRY 2,

[(tEE
1) R AvE—Y my ik, TOEERE ETUTFOW
THrOFRELEHRT S,

l-a) m OEEEK EICHZ 1 BULOBE =
Ea—4F M, IZBWT, receive(m;) — ¢; —
send(my) DAY ST,
bo PN sends) & receive() 1X. Xy bV —F
ICRITIEREARVFTHB, £, =i,
A~ F#]® happened-before ! E{%E % 3 %
DET3,

1-b) m; DERER EIH B 2 AOBBa L La—F
M, M; \Z8W\T . M, M; 1T EVNC EEAEE TRE

ThY. send(my) = ¢; 232 ¢; — receive(m)
i W RIASN
2) MRRAyE—Y m, 1%, TOEERE ETUTDE
HEWHRET 5,

2-a) m, DEERE EIZhH B 2 B0OBEBIa Ea—F
M M, BT, M, & M N EESEE
BTHY ., ¢; — send(m,) DD receive(m,) —
Cj BV D, O

BH 1) KLY . KA v E—L 72 5 MR b B
AvtE—Um #FHBEFa L Ea—F, ThbEm
DEETLTHREETORVBEIZ VY 2 — 23 KRH
THZENTED, bL., ZORMPEELEBE =
Ea—4% M, TOZBRHEFETH D 201F (FlxE., %
X [6), [12] TIx. M, Cmy BSEA v b —D L B2
EEBRHLTVWD, ), M2IZRTEIIC, M, Bm %
ZELZFRR, T72b 5 Receive(my) IZBWVTix. M,
DI TIC CReq * BB Yo — 4 ~To—Fxy
ANEBEEALTHDEREZILND, ZOHE. my

MS"'Mi M]Mr

2 ERAVE—VORHEF =y RS b

ZEHEBE Yo —FCRESED DI, m RS
DHIEA v E—V 27 0— XY AT ALERD B,
LAaL, 2 E - T, UFOBBERRET S,

(1) M, B Y H8Y) THEET3E8RE BEBEH v
2—H RSB TDIC M, BEZIETE A E—
BT B,

(2) M, DREBIER S, 2HEL -BEBH 2 o
IR DOHIERA -V DEERATBNTSH M,
DOEREBBIEMBANICHFET D Z L IMRECXx A
W, Thbb, S, OREFOBB Y 2—F m
DHEFOBEB ALV a— I RRAETEZ LB B,
ZORER, VANY TRELT RN EROBE)
A2 —F IR T B LICE-oT, VANV EE
ICEZBEESND A vy =R EmMT 3,

(3) VAN EEROBERMEELBEL T HT_TOME
AyE—URBERBE o Y —F L Fy
IWRA M ha B REELT-Z L 285BI
Ea—2BRHT 52012, HILVWEHAYE—
COEANSLELRB,

FIT,. MRAE—VLRDARMEDH B A vE—
¥my % CReq X ET 2RI FTRER BEI2 L E o —
FDFEEBPRFARTH D, 2T, &t 1-2) 27T
A=Y m il onTiX, BBl Y a—% M; 28 my
% CReq DXERANIRHT B2 N TE B,

k2 v E—T L2 3 AEMEORE (1))

BEo Ea— M, BPHR - (M; 2EET.
BERE LRV A vE—2)m & CReq DEERNCEAE
L. CReg FERFE TIZHEL TRV HIT my 134
RKAE—TLRDAEMDOHZA v E—CThH B, M;
ITRIEBHER S, L b m % CRqIZEHTT u—F
F¥ AL, ZhEZELE M, OBEBE 2 v a—



ik, S, & m 2EET S, O

—F. &M 1-b) BT A vE—Y my IOV THE,
my BEA Yy E—T L RBARMENDH D A vy E—IT
HHZELERHTEDIDE M; THhV, BRIELEL X
M; 139 TIZ CReg A v —V%XEERTHBZ &N
3)60 %:T‘ H—Fﬂ)jﬁﬁ:i U my @ﬁﬂj%ﬁ M]' Z‘P’ﬁ:
RN, M; B CReq (BT AT DOMRE M; 1258
35 (X 3),

X 3: FHEBEIa B a—F TOMEAyE— DR
EFzy IRA b

kA yE—T L2 BFREMOBRE (2)]

CReq #ELTWRWBEI 2 Yo —F M, 6 EE
SN A= m BB a—% M; B CReq
EERICZREBELEZRLIE, m OZEBRRISEA v E—
PRy BMEA =L RBTAERERH B L ER
TREBEMANT S, M3, ZhERELERLIE, R
BE®RS Lebiom % CReqIZEHTT7 r—F X ¥R
F5, TOFEEEATHEDIC, EBEH 2 Ea—
2ix. AvE—URERNLRIEHRBIEEA vyE—VD
ZEETOMIL CReq 2 EETHZ ENTERY, D

S l-a), RELD) XA vE—Y m Bk A vE—
TERDMBEHETHY . +EETIERY, BT,
X 4128V T, My Tid send(m) - ¢ THY., My, T
¥ ca — receive(m) THBEZ L b, My il Xo Tk
AvE—VERDABERHDILHEIND, ZOFf
B.mig M 570 —F&%%¥AMEN D CReq IZ&
Fhd, L2L, M) T Send(m) = ¢; THY., Ms
T Receive(m) = c3 THDZ b, midHERA Y
=TI,

i) WK A v -V DL EZEEGEE (BRRHO

HLl, 7’\1—/*’/1/9‘::‘)771'3/{2/ k Cv = {C],C2,03}
PHVANY L biE, mik My itk > THEFME S
BN, M3 TIERIEFEH»THD, ZZT, mHBPPERAY
BV L RBFEREDOH DA -V THEZ LEKRE
L7BBia Ea—2Thd Ma(m 2ETe CReq %35
BL7BEBa Ea—FThHD M TiIRW) X, m»

X 5: RBRHHK A v -V DL ESHEER (BRET
RUVWEER)

YANY EERCERMESN A A v~V ThBZ L%
RTRERE mIcHE5ET 5, m 2ZELLRELBE D
UV a—4F My T, m O%{EHR CReq DEERTTh
01T, BEERImERELCOMET L%
NYTERE CRegiZEHBI LB TES (M), E7-,
m DRIED CReq DFMEHTH DR BIE, miTpk Ay
=V THDEZOT, VANYEHEEICEEESN L0
ERETILERDD (K 5).

Mi

€] le—r
I-" CReq

My

X 7: kA v —T DL BERHOERM

EHE6 DL )ICBBEOBEI L  Ea—25, 1D
DAYE—VEBRA Y E—CLRBTREEDHS Ay
U THHERETIZENHD, FIxIE. mix M,
BLO M IZBWTHERA - LR B TREMDOH B
AytE—L LTHRIHEN S,

ZhuE. My IZBWT send(m) = ¢ THYH., My i
BT ¢y = receive(m) THDHZ &L, Mz IZBNT
send(m) = ¢z ThH Y, My IZBWVT s > receive(m)
THHIELILDBLDTHD, bL, Zhb0BB=
Ea—SRBENEND CRegiZ m 2 EHHRLIE, V
ANV FRCRERBE o Vo —F My id M, & My Hh
LEXEEINT 29O M ERETHZ LIRS, ZD



R & MR B 1212 RIB T~ BAERICIEEES
REAyE—VThBI L ERTERE AV S (X 6),
HL, ZOEREEDAYE—VEREAYE—TV DA
BMRHDAvE—VTHELERHLTYL, ZhE U
IZEEEND CReg \IZEDHRNI L2 LT, BANZH
KAy ERDFREMEERHL BBz Ea—s
(et 1-2) 2= THE) DEET B CReq. ¥70i3, =
@@@J:/t 2—FZZ DA /"Z“‘f/%%{nbﬁ_@@]:
V¥ a—F (& 1-b) ERITHE) OEET S CReg
CDHEMEBEERDIENTES,

MERA -V L RBAREEDOH D AvE—1F, F
BB 2 V2 — ¥ TIIRHLE TRV, FEEBEI=
VB a— S TREZPBEISEDZ LIZE > TORRLT
WE+aTh B,

3.2 Ayt—VOEEBROZERICKH>TRET
2%k -ARAVvE—COBRHY

TREY IRy bV —RETIBHa Ea—FH
DREVVIVEEETHY, BBz Y a—F0OBE
REICE-oTarvta—2Ho ) v 7 RElishiz
mankn+5, Thick->C, DSR[11]%° AODV [18]
LWVWaET REyIN—F 477 a k aLORKIER
BEDLY, Ave—VORERELIENT S, Z0L)
RAVE—VOEEREIEDLD X ) RBHEICBWT
Fary IRAL b7 b arEETLEES. PBE)
AU 2—FIZBW TR 8D L I RMEA V-V
%%yt~9&&6%ytwvwﬁMﬁ&éh5%ﬁﬁ

b,

<HEA Mz-/>

- i
'r' ‘.‘ o 'k
@ ©
B 8: #5k/TREA v —JIch VBB A vE—

INHDAyE—UIEHE L) BLO2) 2L T
BY ., RHECEENSTRETH B, 2L xid. K8 Dk
A=V ERBOFREMENDH D A vE—Y my i (b)
tﬁwr%wT%&mmmT&U ZDLE, HH 1-a)
WY, TOL& M 137 a—F% ¥ X b4 5 CReq
me%t¥~A/716 EBTE, my TR E
Bah, VANVEOBEEERTRIZLENTES,

Lo T, BEBIlo L Pa—20OBEIREICE-T
AvE—COEEEBNEL-oTLE Y X H9RBEICE
WTHARFEL > TRHBICEBATRETHY . —B
HDHBZLV AT LIREEEDDZ LN TE B,

3.3 Jokan

UFIZAyE—C@E7 e barvBIOF =y 7R A
yIsubariLod,

[AyE—ViEBEST Fan]

BEaLva—2 M X, 7TV —var7/ur I
CBTBREER, SEERNBELERDIE. 77
Uhr—a  BOREAR | Send() . ZIEARV T
Receive() ZFITT 5, Fle, Xy b T =T b AyE—
Y m BB L2 BiE receive() & FITT B, send() iX.
KETBE 2L V2 — 228} D Send() FATHE & kS
Bha v a2 —F BT B receive() EITRHZEITEN B,
Ao—Y miZiX, m.source_creq_sent, m.creq_sent,
m.logged E\VH 3HODT T IREENB,

(77 V= a  BOEEASV b Send(m))
1 m.logged := false &35,
2M, 7 CRyg %FFBEHThHdRLIE.
m.source.creq.sent = true, REETH D7
51E m.source creq sent := false 335,
3 send(m) & ETT 5,

(TFVr—ra VEOZEA XL+ Receive(m))

1 m A buffer; ICEENRNWARGIE, receive(m) DE
TR TTHETRELT B,

2 b L. m.source.creq_sent = true 2>> My CReq
EREETHH20IE. CReg @%{n#ﬁf"T?‘%i
T—REILT 5,

3 m % buffer; HEY HT,

4 m.logged = true 7>, M; #* CReq 2 RX{ETH
BRLIE, VANYEIEEZICRET D m 2HEET
HERELIEICEEIND CReq iIZEDH B, O

(* Yy FI—IRDFEA X b send(m))

1 M; 2 CReg %%1:-%%"(% 7‘6{‘3
m.creqsent = true, REFETH D2 HIF
m.creq_sent := false L¥5,

2 CReq DREEEARAIET B,

ImEREETS,

4 ack(m) #%Z{ET 5., mlogged = false H

ack(m).logged = true TH B2 HIX, LIBRIZEE
&5 CRegliz m ZEd 5,
5 CReq DXfE%7 T 5,

(Ry FT—IBDZAEA 2 b receive(m))

1 m.ogged = false 7D m.creq_sent = false 7>
M; % CReq % #EEHTH B2 61%, m.logged :=
true. ack(m).logged := true & LT ack(m) %K
*7 5,

2 ENLSDREI, ack(m).logged = m.logged &
L T ack(m) #iRK%ET 5

3 %?ﬁfgﬁﬁﬁ) M; ’Cﬁ)éiﬁ%lﬁ m % buffer; IZ#

4 TN OBFAIT send(m) & EITT 5,

EBET Y2 —F M;1X, CReq \TIRIEER S; &
EHITETHB R /“12-'/0)%‘\’5:)‘ vk—onuy ML;
LLTRET Az LT3,

[TREByIFzy I BRA F 71 k=

1) EEOBE I Ya—F Mgh, My DIRBER S,
2HETHZ J:'CE“—?ZM/?::/ﬁ“i’/f/I*c, %
}’i‘."@‘%&t‘:%}‘u Sgk)l/'t—-/EVMLO%:‘g#
Mo BER LT ID BT EENTLF =y 7B b
REER A vt — CReq % My DERIESBIEEG
BRI a— Ry A b5, Z0LEx, FA4=T,
v T3,

2) BEm Ea—d M BRELI=F =y 7B Mk
BERAVvE— CReq #%EL7- BBz L a—
7 M., LNTFOLREEITR ),
2-1) M; 3BFR—? ID %% CReq #%fEL T2



WRRBIE, ZIEL7 CReq iZE XN 35 M, DIR
WBESRS, L Avk—Yal ML, 28513,
M; BOTHOBEBEI o Yo — 255 bR
—®DID 8D CReqg #ZEL TWARWARLIT,
M, DRWEFER S, L Ave—Vus ML, 2%
/IBLLBIT, S BEH, ZIELT CReq &
B—d ID &5 U7 CReg % M; DERIES
BE@HNICT e —F Xy XA 45, DLk,
FA=Ti %%y T3,
3) BEIZ Y a—F M; BEBT BB B a—#
i Y X b Lj Kfz’.‘ihé‘i‘*\“f@ﬁ@ﬂ‘/ﬁz—ﬁ#
b CReq %15 T BLARNC & A ~ T; AR Eh &
2ofef2biE, Mk, FU CReq 2 BET u—F
Fy¥ AT 3B,
4) ML= ¢ L LTHTT3, O

4 FLOHLSHRDOFE

ERXTIE, TRy IRy NI—2IZBITBF =y
IJRA M havERLE, kAvE—VLR
BAHEMEOH B A vE—Vk, - R TIERL,
BYTIRAB YT TRIEL, AyE—VuliZfET S
BRPEATIZLICLY, BB Vo — 03
BB Ea—2iixl TREBFERE AvEe—Vny
PFEUF v IRAV FERA v -k —ERTE
'%"Z): LIcE Y, AfA— RNy REERT A ENT

60

BEXH

[1] “Radio Equipment and Systems (RES); HIPERLAN,”
ETSI,Functional Specifications (1995).

[2] “Wireless (MAC) and (PHY) Specifications for
Wireless Personal Area Networks,” Standard IEEE
802.15.1 (2002).

[3] “Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) Specifications,” Standard IEEE
802.11 (1999).

[4] Acharya, A. and Badrinath, B.R., “Checkpoint-
ing Distributed Applications on Mobile Computers,”
Proc. of 3rd International Conference on Parallel and
DistributedInformation Systems, pp. 73-80 (1994).

[5] Callaway, E.M., “Wireless Sensor Networks,” Auer-
bach Publications (2003).

[6] Chandy, K.M. and Lamport, L., “Distributed Snap-
shots: Determining Global States of Distributed Sys-
tems,” ACM Trans. on Computer Systems, Vol. 3,
No. 1, pp. 63-75 (1985).

Corson, M.S. and Ephremides, A., “A Distributed
Routing Algorithm for Mobile Wireless Networks,”
ACM Journal of Wireless Networks, vol. 1, No. 1,
pp. 61-81 (1995).

Elnozahy, E.N. and Zwaenepoel, W., “On the use
and Implementation of Message Logging,” Proc. of
the Fault-Tolerant Computing Symposium, pp. 298-
307(1994).

[9] Gendelman, E., Bic, L.F. and Dillencourt, M.B., “An
efficient checkpointing algorithm for distributed sys-
tems implementing reliable communication channels,”
Proc. of 18th International Symposium on Reliable
Distributed Systems, pp. 290-291 (1999).

[10] Higaki, H. and Takizawa, M., “Checkpoint-Recovery
Protocol for Reliable Mobile Systems,” Proc. of
the 17th International Symposium on Reliable Dis-
tributed Systems, pp.93-99 (1998).

2-2)

[7

8

[11] Johnson, D.B., Maltz, D.A., Hu, Y.C., and Jetcheva,
J.G., “The Dynamic Source Routing Protocol for Mo-
bile Ad Hoc Networks,” Internet Draft, draft-ietf-
manet-dsr-04.txt (2000).

[12] Koo, R. and Toueg, S., “Checkpointing and Rollback-
Recovery for Distributed Systems,” IEEE Trans. on
Software Engineering, Vol. SE-13, No. 1, pp. 23-31
(1987).

[13] Lampson, B.W., Paul, M. and Siegert, H.J., “Dis-

tributed Systems — Architecture and Implementa-

tion,” Springer-Verlag, pp. 246-265 (1981).

Lesser, V., Ortiz, C.L. and Tambe, M., “Distributed

Sensor Networks,” Kluwer Academic Publications

(2003).

Miyazaki, M., Morita, Y. and Higaki, H., “Hybrid

Checkpoint Protocol for Mobile Networks with Un-

reliable Wireless Communication Channels,” Proc. of

the 2nd Asian International Mobile Computing Con-

ference, pp.164-171 (2002).

Morita, Y. and Higaki, H., “Checkpoint-Recovery for
Mobile Computing Systems,” Proc. of the 21st In-
ternation Conference Distributed Computing Systems
Workshops, pp.479-484 (2001).

Neves, N. and Fuchs, W.K., “Adaptive Recovery for
Mobile Environments,” Communications of the ACM,
Vol. 40, No. 1, pp. 69-74 (1997).

Perkins, C.E. and Royer, E.M., “Ad-hoc On-Demand
Distance Vector Routing,” Proceedings of IEEE
Workshop on Mobile Computing Systems and Appli-
cations, pp. 99-100 (1999).

Strom, R. and Yemini, S., “Optimistic Recovery in
distributed systems,” ACM Trans. on Computer Sys-
tems, Vol. 3, No. 3, pp. 204-226 (1985).

Yao, B. and Fuchs, W.K., “Message logging optimiza-
tion for wireless networks,” Proc. of the 20th Interna-
tional Symposium on Reliable Distributed Systems,
pp. 182-185 (2001).

(14]

(18]

[16]

17]

(18]

(19]

[20]



