01 717101 Mgtst AT EQI0 OI0IME 7I8te] =8X MIELNEY 7IY

111

DOI: 10.3745/KIPSTA.2008.15-A.2.111

o] % 7]7]o] B3 £z ESo] olo]HE 7|4t

5 EA A2 wAz &7 o8 g9 o]% 7|74 F&she BAF S840 @A o] M AR x ok Bk 7]7]9) ngoly FA
o gAdo] 71E 1A BAT vl AF BAsE 33 1T o 2ojd S8 A% 57 7ol ui- Zﬁ?ﬁ. FaE 389 AR
98 AATUE o] da] AHSH T ATk B =FARE o]y EA 8o BTE % F&H AATUR 7P Ageh AL /AN
MSS(Mobile Support Station)old &&= HAIZIEJE oo|HEZHRE AX JHESE *}%E‘}"% o] oJo]AE+= R-distance
(rollback-distance) 71'd-& A Q3l9, o|& Fa EAHE N AIXJES HY A5 48 & ok A" “&’%‘8 NEY] EAMIURA
oy oy AAEAE fAlo] DL F71 v ES IA Zo|UAL wl¢ FAT o AAXAE AFE ALE F Atk

IS : HIY B4, B& HIEQIE, §7I|Y

An Efficient Checkpointing Method for Mobile Hosts via
the Software Agent

Lim Sung Chae'

ABSTRACT

With the advance in mohile communication systems, the need for distributed applications running on multiple mobile devices also grows
gradually. As such applications are subject to H/W failures of the mobile device or communication disruptions, compared to the traditional
applications in fixed networks, it is crucial to develop any recovery mechanism suitable for them. For this, checkpointing is widely used to
restart interrupted applications. In this paper, we devise an efficient checkpointing method that adopts the software agent executed at the
mobile support station. The agent, called the checkpointing agent, is aimed at supporting the concept of rollback-distance (R-distance) that
bounds the maximum number of roll-backed local checkpoints. By means of the R-distance, our method can prevent undesirable domino
effects and heavy checkpoint overhead, while providing high flexibility in checkpoint creation.

Keyword : Mobile Communication, Distributed Checkpoints, Recovery
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3. B9 AAXE HAI= FHE A3 UpdateChptRec(M)E T .
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b, else /* M X9 AAXJAE AL A8 WAA ¥

6. gchpt = CalcCGSSerail(). /* A AAFZJAEE AL ¥/

7. if( R-distacne < Serial, — gchpt )

8. ForceCGS()& F33te] A AMAZJAEE A4,

9 NEld HE Srid, & HE AY AAEJEE a3 715} Serid, o & 15717,
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JE AdE AR AANAE LS.

11 end_if

12. end_if
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18. Po AAXE H2E BAE A3 UpdateChptRec(M) S T .

19. else /* ML A9 AAXJE AL BRI wAA

20. BE N9 AIXAEE HAHS A= HAAE B,
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droe AZEYALA AHE-E = Alof(control) BB 7} A
FET. CA7L b8 CAE WAANE H$E o F7HAY
7h, FAE CAZA FAFE BU7] Ao AADCE AP
9} MSSzte] A4 EAld= AL 5 A et
ot o] MiolA HeA AP PolA AP PZ WAX7}
AE9& /M4
* Mmesg_type: WAIX] £7F5 FA.
* Msend_id: P9 2®¥x}
© Mrecv_id: P9 2¥AL
* Mdata: P77} AE3he &€ HolH.
* Mjoin_ap(1,2, ., NI: N& &4 &8¢ #7138 AP 7}
<. join_aplj]& jHA AP AWt Zh
* Mchpt_serial[l, 2, .., NI: APE9 A¥ HAXJE A
4 AR, chpt_seriallj]&= A APY 714 A& A Y
ALEJE AFE 3.
e Mchpt_depll,2, ., NI: AZEJE oJEHA WE,

otz el AP Aol dis) AYdH= AIXIE b2
Zol tig ddelth. obf tx3d 7EHA ¢ HI=
€ frdd EA3H, AY AIEJE YR 23
2 7159t 7159 d2=8Y H2E 5+ I=E M F

Netst AZEPL|0 OIOIME 71U S8 MIEY 71 115
% P=9 prev_chpt7t EAeL o] WEE T3 At ¢
22 2o 7kt

« CHPT join_apll, 2, .., NI: join_ap[jl= ;1A AP 4
2 g

« CHPTid: B9 244

+ CHPTserial: A3 AAXIE HI=9 Al Hs.

* CHPTR-distance: 3-8 A3 Ho) 5] 58 72

o CHPT.chpt_serialll, 2, .., NI: APE9 A A=2E9
E A4 A,

+ CHPT.chpt_depll, 2, .., NI A|ZEINE o|Z3A g,

* CHPTsent mesgll: o]d Aq AIXJIE A4 A
o]F AP 7t Bl WAA AR,

* CHPT sent_mesg_no: send_mesg[lell 7128 #AIA] 7|5,

« CHPTprev_chpt: o|d A¥ AAXJE garel g
2 AF b,

919 chpt_depl] ElolElE A9 AAXJIEE AT u)
HteA] Pod FREAN APEY AAEE 4 A9 AHax
JAE 749 g&HS YehdH69,1315] dE Eol,
chpt_deplj19] #kol nolgtx soiw, po A X9 ANax
JEZL EAHR 7] HAsiMe j HA APY A Wz
7t nl Y AZXJET} t23d] 7155 glojof &
oujgt}, o] HolHE 7|E dngFoA dutHoz ol
® Aol dolHoly E=EoMe o]E ANE FHoR
UpdateChptRec() F9-& A3ttt

3.3.2 AR 3 gaeF

2 doAe (29 3)9 CA gugFoA o8¢ FHE
o dis] Ayt £ He 7jegd ¢1EF Qo= APY
HAA F54A FHE RS T oo g Al 4l
F5F9 4 du 7NE =2 AEHU7 A Aty
2 g

(28 )9 CalcSerialCGS()= (28 3)9] 63olA Alg
Hom A9 AAXJE F 74 2 AY AZXUE
T3E S dEFe Fdoth o] FHS T uksd g
3 A AY AAEJE AYD @& vt BA A
g & #AGd F Ak Currentoll = tAao 71257] A9
ALZJE HIA=7F AZHH o] FrIL o]F Ad
Seridl, & 7HAE AIXJE HIE=R tx3d] AP
CHPT2]1X  CHPTIr_distance]l7tA1 2] #z=x o]
ARG AY AAIXJEE txaad 9 Aolv, CHPTII]
< Current®t §Y% dlolgoltt. o] AAXJE gIax=
S A3l CGS 1S 48914 118744 Fata et
olmjf AHEHE= ARIF AAZJE g EAH ot} CGS &Helo]
THAA e AEE 1280 FYH A9 HAXUE
Aol ZAE Aol

+ (28 5N E Fo7 R-distanceZ 7A317] 8

ForcedCGS() 9 €agFoltt. q7|N%E (28 499 7]
SE AMEg o] RR 7)E VW39 zole MR H
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Return value: serial number of A,'s local checkpoint included in the most recent CGS line.

1. r_distance = CurrentR-distance. /* application-specific recover distance */
2. Let CHPT[1], CHPT[2], .., CHPTI[r distance] be the checkpoint records stored in the disk,
which have serial numbers of Serial,, Serial,—1,., Serial, — r_distance — 1, respectively.

3 ap_num = number of APs in Current.join_ap[].

4 for j = 1 to r_distance do

5. cgs_exist = yes.

6. for ap = 1 to ap_num

7 if ( CHPT[j).chpt_dep[ap] > Current.chpt_serial[ap] )
8 cgs_exist = no.

9

end_for
10. if( cgs_exist == yes ) then return Serial, — j+1
11.  end_for

12.  return Serial,— r_distance.

(22 4) REl CalcSerialCGS()E <8t L12|E

1. r_distance = Current.R-distance. /* application-specific maximum rollback distance */

2. Let CHPT[1], CHPT[2], .., CHPT[r_distance] be the checkpoint records that have serial num-
bers of Serial,, Serial,—1, .., Serial, - r_distance -1, respectively.

3 ap _num = number of APs in Currentjoin_ap([].

4 for j = 0 to r_distance

5 needed_chpt_num[j] = 0.

6. for ap = I to ap_num

7 if( CHPTTj].chpt_dep[ap] > Current.chpt_serial[ap] )

8 needed_chpt num[j] = needed_chpt_num[j] + 1.

9 end_for

10. end_for

11. cgs_line = 1.

12. for j = 1 to r_distance

13. if( needed _chpt_num[j] + j < needed_chpt_num|cgs_line] + cgs_line )

14. cgs_line = j.

15. end_for

16. forall ap having CHPT[cgs_line].chpt_dep[ap] > Current.chpt_serial[ap]

17 Send a checkpoint creation message to a corresponding CA managing ap.
18. Wait until the checkpointing requests above are all served.

(22! 5) 2El ForcedCGS()E I8t g

il

Routine UpdateChptRec(message M)

—_—

if( M is a message toward P, ) /* inbound message */

forall ap in Current.join_ap[]
Current.chpt_serial[ap]=max(M.chpt_serial[ap], Current.chpt_serial[ap]).
Current.chpt_dep[ap]=max(M.chpt_dep[ap], Current.chpt dep[ap]).
end_forall
else /* M is a message from P, */
Write the content of M into a free entry of Current.sent_mesg[].
Current.sent_mesg no = Current.sent_mesg_no + 1.
endif

bl T .l

(22 6) FE! UpdateChptRec()E st ¥TE|F
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