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This paper considers distributed algorithms for mobile systems. Many distributed algorithms have been designed
for distributed systems consisting of static hosts. But most of them cannot be used for mobile systems.

In this paper, we propose a model of mobile systems for design of distributed algorithms. We give a definition
of a snapshot problem, one of the fundamental problems, in the model. Since the network topology of a mobile
system changes, we consider topological consistency in the definition. We also present a snapshot algorithm for mobile
systems.
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LKA M, S Z20RELEEL, RISTTOBE
FA M marker £XIET A, EEFDORX v -V, %
fBARA P HRIEL RRT HANCEE SR, RIE KR P 2K
BEREALABICTEINDE AvE—TVTho. 5T,
KA MPIREL SR L CRICRBETEAvE—VD I b,
marker L DANCREBELALOTH Y, HEFRA LRI R
O AT 5.

DEBBEH AT LDAF T yay b7 Z'J—\T‘Ei,
S ERRIRNERE L AT IR o v, T/, 8 F v
ANEEETO Ay - VORI L 2TIE2 54

Vi, DD CL T VT XA TIILEE L, ]
DHOE % Héﬁ%#éé

BIZIE, MSS p %, K c = (I, L) TT VTV XLk ke
Ghi, KA c 2308k Lok T4, p e L THAH MH p' T
IO A XY P AERLTWBIGEE R EX 5. p! M icsT
DREER = (I L) T B E, AF T Vay b ASERE
FETHEDIEp e TRIThITE SV, LA L,
Chizp AT NT) XL 2 BT AHIORETH B, p AF
TNINXLOEESZHAHDIE, B EL, KOEH AN
YMHTH A,

F72,CLTIVT) XLTIE, F¥ PV ERELEPD Ay —
JORSHITEMTIT e oTWA, T, FESh Ay
- CIRLTEEEINL LV INEILETVTWS, L
L, MBI AT AOBYF ¥ RIICEE SR Ay
t— DL, FOEGEROELD I DITEIT I LN D

DEERFE SR (Zhid, TERGB AR,

HHA XY b T MH ICERT 5T ¥ RAVONE £ 2245
KLTWBZ LI T 3) . o TIREPD Ay £—
JOEHED I, EREWTITL Y LEFH L. LaL, T
noW, RELRETIMCEE LA vV THLD
T, BEAA ML 5T}, 7VTY) X ADRKT BRI
RELEAvE—TTHEDOT, 7TNVITY) XLNEHT S
T EBTELR.

FIT, ARTI, UTORELRT 5.

o BEIRO MH p 13, & D BEDOYME A XV MZDWT,
ZFOHEMOIRELHoTWAE

o MSS p TXERET A b remove(c,p', £, f', ') #F
EubkéhﬁSp#%MHﬁ“%foﬂ/t~
Y05 L, MH P SHE L kDol A vt —T % MSS
piiiﬂof\/\%;

e MH p TH#E A X b connect{c,p', f,c') PRI B L
& MHp 25 p DBEBIOBEMSS (p"ET5) ~
RELZAYE—VD) L p" WLk 27Xy
t—T% MHp i3I0 T3

3.3 MST7ILOYILOBE

MST7TVITYALTHE, BRA M, BEMIS, T2
i$,marker DZAE, 5V, BEHEROBBICL T, 7
NI ZAL%RETH. TVNT) XL BB LKA
i1, Z0OL ADREHRET 50, T 7043, HEFEN L
g el REL TV B REOREL BHET 2. BE0
KRR FERT DO, YO A > T+ DERRHC MHICBW
TIREEZ ZUSR L TB ST, MSS 128V THIET 5 Xk
TANRY FHERT HENIC, 20 MSS AREZ LT
VBBETHD, COLE BRAXV M IERETAEE
ST ABEINEIC X o T, MH i3, BERIO MSS 77X
BRTANV ORI BHORELRLH LS L2,
LI A XY+ OEFIOREZ T 5.

KIS EEPD A v £ — VDRI DOVTRRS, kA
k Pipj 7)*565% Lf:&%&% CiyCy tTZ?. Ci,Cj ‘:BV‘T,}J.‘ &
piDENCF ¥ RADFLEL THB LB, #DOF ¥ F I
DWTEREPD Xy b~ T i RGBT 2LENH L. p; 25
piMEEP D A v b — Vit e TEREFAT i THRFED
6@(%6(MTWjUZAHWNGTWjUXAT%
IKEE# 508k L 7o marker ®21ET A, HBF ¥ Z\)lx‘b“'a



marker ¥ IET BIBE, FOT v RNV E{LEDPD A v t—
Vi, CL 7V T) X Wk, T TRIERA P H5R8HT 5.
pDRCER L 7oK ¢; = (I, L;) KB W, p; € L; TH A
Bp; B pih o marker EXFELLWVBEIIDOWTERL S,

(1) pj e MH DS : p;h marker 2 R{ZT BN p; T
I A Xk AR L 727200, p, 1 pi 22 6 D marker
ERAELZW.

(a) MH p,; A5Gl 1 X >+ DARIFICBRICIRGE % 30
BLTVWAHE - MH p; K2 BEL T
5, G A XY PO ERT S ETISRELA LAY
- T3, pi 25 pIHEERD A v L— T E LT
AHRTE 2. UM A~ P AAERT B E TR p;
PRETERVEEND A v— I, R &
D pEETED.

(b) MH p; 2°GIMT 4 X | DAERBIREE% 508k L
TWiRWEE « p A RER LR ¢ 12 BV p;
HBEHEMSS ZDT, TOHEp AT VT XA
DERGERFICEINT A X~ b DBEHOREE % 508%3
b pilr S p  NEESNAEE PO A v -
1,p; AREE % B8R L LIRS RET B A v & —
IThHDL. IRLITTRTp; TREFETELY
BAREIZE Y, py TR T AR A% 5
EEEHTES.

(2) p; € MSS DIFPE : marker ¥ ZELLZVIEH
5,p;i2BVT, MH p; DB T ARV pidE 4
B.pi€ LiZDT, COXELT A R AT
B,p RIKEREFLTVB. TDE & MSS p; AR
ZEHRLTOL, XBRT AN MR T L FTI
FELLA ‘Y‘t_‘:/l‘i,?,'ﬁ‘g Pj IAGER D A o b —
JELTEHETED, BT ANV ETIL, p;
RETERVERPO Ay — T3 REICL H MH
piTHERANRV PRI D E XICRFTE S,

X2, B3I MST7 VT )X L% Poscal BOT TS T 4
TIRY. MSTVTYXLTIE, LTFOEY, Avt—3,
BEHREHV5.

HERAb p DEN

o taken, : BRIBRIZE. PIHIEIL false T, KA b p #f
KRBTSR LG E true TH B,

o thehyp] ¢ Bp € LI OWTHAEShARERE
B MBI false. p € MH DA}, LOEFIR
W4 1D%DTthch, L KT, KA D SRR p
NRESNAEERD X v - T DI b, p AT
REDBDECOVTERERFL GBI true TH D,

Xyt—3

o marker : CLT NI XL ERHRICHVS.

BEnSH

MSTAI) XL SBEEERLERT L. BIHER fo
I B MST NI X BHERT B HWE,MS(f) L&
MS(f) &, R0 2 EHEEET 5.

e old(p) : MH p PUIMF A X b 2R AN IkaES
FLEEL7-C &, & L (I3, MH p SEIHF 1 <> b lRT D
KREEFL 2T NI 62T v RTHE

e iso(p) : MH p 3IBE)MOIRE T LR L iy mid7
ST Ex KT HER

X+ v T a3y bTPINTY XLOBIE
FAMIROCETNPIZE T, THVT Y X LDETRE
Y%,

(1) BRI VT ) XA RET 5 (BERR L0l

&) .
(2) (mkr) % 215¥ 5.

(3) IR T AN b OARTHIIGT 2 BEHH fi2oW
T,MS(f) =old(p') ThHA (MSSDA) .

(4) SURFUARA XY P DARTRIIGT 5 BEIEHR ficow
T,MS(f) = old(p') THA (MSS D&H) .

(5) #EREA NV P OAERTIGT 2 BEBER ficow
T,MS(f) = old(p), %L, MS(f) = iso(p) T
5 (MHOA) .

Y =DP.IN

EMSSpﬁiifﬁ’?"zo'fﬂ/::!")xl-\i'ﬁ]l £ MH p 2%FEITT
B7 NI Xh &M 3IIRT. K238V T, wait(event)
RERTRLZp DAXV L DHHPLEED | D58, #
DAY MIBETH1EHRE T M event L LGETERET
BB, L ERTEEL p DANRY PHHEELRITIE, 1
DELED AR PRI B E THED. $7, kA
p DREERA P TH L p AT NTY) X ADEST% marker
5, TBET AR b, XBRE ARV b ERA < b
DNTIPIZL > THET 258, B0 wait(event) T,
EDBRAD A XY MIBT HEHAT |8 event 1RSSR
H5bDET A, 5lHevent IHEINBIFHIL, LTV
nrTHs.,

(a) receivemsq(p’,m) :
P ELPLDRAYE—Tm DFFANT L,

(b) receivemin(p',m) :
p' € Ly*5 marker DZAZ A b,
(c) disconnect(p') :

MSS p' € L if8¥ 2007 1< b,

(d) remove(y’, f) :
MH p’ € L iCBI¥ B BRT A X}

(e) accept(p', f) :
MH p' ¢ Li< BT 5 3BBE A <> b

(f) connect(p',f) : MSSp' ¢ L\ BT BEERE AN},

7272, (d),(e),(£) 2 BWT, FIRT DA XY b OERTHE
TOBMBWMEERS. 4703, 20/~ b oERICE
DEMSh A BEEHRE X T.

4 BHEHZE

BT NT )X LDBEID -0 DFHBEY AF LDE
TUEREL, AF v T v ay MEEE VD AN, 2o,
HEZMBEIIOWT, MHBE Y XF A L7 VT XA



var taken : boolean init false ;
tkch,ﬁ)'] for each p' € L, : boolean init false ;

begin
record the current state c¢j = (I;,L}) ;
taken, := true;
for ail p' € L; do
send marker to p' ;
repeat forever
begin
wait(event) ;
case event of
receivemsy(p',m) :
if tkchplp'] = false then record m ;
receivemi, (p') :
thchy|p'] := true;
remove(p’, f) :
begin
if p' € L; then
begin
MS(f') = old(p') ;
record the messages sent to p' before marker
but not received by p’ ;
tkehy[p'] := true ;
end

end ;
accept(p', f) :
if MS(f) = old(p') then MS(f') := old(p') ;
else /* MS(f) = null */ MS(f') := iso(p') ;
end
end
end.
[X 2: The snapshot algorithm for MSS p
var taken, : boolean init false ;

tkch, : boolean init false ;

be§in
it p is initialized by a connect event
with MS(f) = old(p) then
record the stored state (i.e., the state immediately

before the last disconnect event) ;

else record the current state ;
taken, := true ;

ifpis initialized spontaneouslg or by receipt of marker then
H

send marker to the local MSS
repeat forever do
begin
wait(event) ;
case event of
receivems(p',m) :
if tkch, = false then record m ;
receivemin(p)
tkchy := true ;
connect(p', f) :

be?n
if MS(f) = old(p) then

record messages sent to the previous local MSS P
before marker but not received by p" ;

thchy := true ;
end ;
disconnect(p') :
MS(f') = old(p) ;
end
end
end.

3: The snapshot algorithm for MH p
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