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A data management approach that enables services to be integrated

after long-term isolated operations

Abstract: In the event of a network disruption, it is possible to restore and run services on each isolated
network by storing the services’ snapshots in a distributed manner during normal periods. However, it is
difficult to avoid the inconsistency of the data updated in each isolated service when the services are merged
into one after long-term operation. In this article, we discuss the data inconsistencies that occur when inte-
grating services after long-term isolated operation. Then we propose a data management method that avoids
these inconsistencies and enables integration. We show the effectiveness of the proposed method through

experiments using a prototype system.
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Fig. 1 A scenario for the long-term isolated operation of net-

work services
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Fig. 2 A example of serial updates loss
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Fig. 3 A example of duplicate additions and a solution
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Fig. 7 Integration of data using the proposed mechanism
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sk 1, ETAEREERH2E, T—4R_—X 1T IaL—
R—, T—RAXN—Z2T a2l —R—%FHrAR, FNF
NOEREE T A CAEEGEREL>OMAEL, 7T—%4
R—Z 2T I 2L —F—%RHELT, 7—F_X—X 11
Hh$27a7 7 0%ERKT 5.
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4.2 FHERY—ERDERE

9, FELEROLKMNFEZBRS, T—X_R—2DF—
s¥—¢ LTI, vSphere Client £ ® Ubuntu 20.04 LTS 64
bit DR~ v EH W, T2 XR—2%8ET 555
LTI MySQL 27, £72, 7075 AORELE
7133~ C, Windows10 64 bit TfTo7%. ¥/, 7ur7
2% Eclipse ECTHEITL 7. FEEITIT Java W72,

COEMFEDDH LT, 311 HTRREZGHTHC Lo T,
T DL BHERY — C RDFEERITo 72, T LVEMER
T -2 RN=Rt, T—Z_XR—=ZT a2l —Kx—|F Java
D Arraylist 7 7 A HWCHEE L. $72, ETANTET
SHFITONT, ZNEN, FHLWwADEFIT Regist, A
DIRFEZSTE IX ChangeStat, ADHAHIZHE X ChangeName,
ANDHIERIE Delete & L TEFEL 7.

4.3 ¥

FEE L A RETERY — R icxi L, EEEN, EEEY
PSR ET 2 BER 5 2, OB RICARBEMIEL
TWhAWI ERHERL T, IREBE GRIch 2 L%k
5,

BB [E]EHT D LT O FHE
HEBMBRET 2BFELZ 52 THAL, MAEDHRRERIC

FOCEEBMAEETE T2 2L 2FELT 5. K9

AT ERERERT. AT 1, 2 THAE L BIE 2 RRFIIEIC

Wrze, LTOLsY)THS.

(1) AJ11123WwT, Sato Ichiro, injured @ % §k

(2) AJ11icB v, Suzuki Jiro, injured D&%

(3) AJ121cE W, Sato Ichiro, safe D &%

(4) AJ1 212w, Takahashi Saburo, safe D&%

WRAZH 2 L, Sato Ichiro S EHN S Z 137, b

Y i Sato Ichiro DIRFEHLZALL T3, L7225 T, Sato

Ichiro @ 2 £ H @ INSERT #% UPDATE ICi& &2z & i,

HELEMZ PR L THRAETEL I L0 5.

RFEHOEEEZD W TOFE
FEFEMABRET 2BELZ 52 TRA L, MAEDRRIC

BOTEFAEHBERTE TS Z & 2R T 2. K10

AN ERERERT. AN 1, 2 THRA L 8E LR RYIE

i~z e, UTDLEYTHS.

1) AB11123BWwT, Sato Ichiro, injured D& fx

2) AJ121icEB T, Sato Ichiro, injured D& #%

3) AJ1 1BV, Sato Ichiro DHIER

4) AJ121BWT, Sato Ichiro, safe DIRAEZ TH

MRExRE 2 &, AN 1ICXBHIBRIZITONT, A2k

LIRELETEAFETIN T3, L7 >T, DELETE %

FHrENcHER L, INSERT 2% R & 7-Z & ©DELETE #
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{
userInputs.add(new UserInput(Action.Regist, new User("Sato Ichiro”, "injured"), null, @));
userInputs.add(new UserInput(Action.Regist, new User("Suzuki Jiro", "injured"), null, 1));
¥
private void addUserInputs2()
{
userInputs.add(new UserInput(Action.Regist, new User("Sate Ichire”, "safe"), null, 2));
userInputs.add(new UserInput(Action.Regist, new User("Takahashi Saburc”, "safe"), null, 3));
}

9 EHELBIN O [FEE
Fig. 9 Avoiding duplicate additions

private void addUserInputsl()

{

userInputs.add(new UserInput(Action.Regist, new User("Satc Ichiro", "injured"), null, @));
userInputs.add(new UserInput(Action.Delete, new User("Sato Ichiro”, null), null, 2));

}

private void addUserInputs2()

{

userInputs.add(new UserInput(Action.Regist, new User("Sato Ichiro”, "injured”), null, 1));
userInputs.add(new UserInput(Action.ChangeStat, new User("Sato Ichiro”, "safe"), null, 3));

B 10 AT O alkk
Fig. 10 Avoiding void record updates

Fr v LT, BEEHEZEEL CGRAETEZ L2
25,

LB BREE O [E]382 12 D L T D EFHE

AT DI RN FET 2R 5 2 TRAL, #
A OFERIT B W CEAF 0T &R AN A3 EEECE TW 5 C
L RERT 5. 1L AT EREREZRST. A1 1,2 TF
AL BE2RRAIIEICE N5 L, UToLs)Th 3.
(1) AJ11icBWT, Sato Ichiro, safe D&k

(2) AJ111cEB T, Suzuki Jiro, safe D &k

(3) AJ121cBWT, Sato Ichiro, safe D&k

(4) AJ121cEB»T, Suzuki Jiro, safe D&%

(5) AJ121ic3B\C, Sato Ichiro #*5 Satoh Ichiroh D%
A2 5

(6) AJ121cE T, Suzuki Jiro #*5 Suzuki Jiroh D4
A2 5

(7) AJ121cH T, Suzuki Jiroh DHIER

(8) AJ111cH\»T, Sato Ichiro, injured DIRAEA T
(9) AJ111cBWT, Suzuki Jiro DHIER

FiR% R % &, Sato Ichiro 1¥ AJ7 2 12 X b Satoh Ichiroh
e T, RREEIZ AT 112X D injured ICAFE I T
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5. ¥ 7z, Suzuki Jiro IX[j /5 C Delete 23T L7z 7201
HIfREhTw3d, L7z oT, —HTHEIZEHEL -%&
b, 7 TOFRL D DEIHTL a— F~DEMFIFFERE
EITETNTEY, FHT O % B L CTHaTE
T2 B HD.

L EoEEFERD &, RO A I3 RN 7 8
RAB%OT— 2N LAMTH 2 2 LIRS iz,

5. BhH VI

AREE, v P 7 — 2 oW ERR R IGLER 21T -
TEEY— e ERRE L, SWiEIHRICZNS OHEH
P —bE2OHAEAEEL T 52 LR HME L. HDE
KD/, RFETRET—2%2HKET2BICHKET 3 RE
FHILDWTOELEE, ZoEZE D Lic, RPANAINTE
%o T —2ka%x g 357 -2 BEEBORE®
fTo7-.

9, T EERAETIMICHRET ERESICOVWTHE
Bxi{Tol. RELER, H—DT7 —A_R—AICHVTHAE
T2b0L, RMNRINGERZOMARICRE O H DI
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{
userInputs.add(new UserInput(Action.Regist, new User("Sato Ichiro"”, "safe"), null, @));
userInputs.add(new UserInput(Action.Regist, new User("Suzuki Jiro", "safe"), null, 1));
userInputs.add(new UserInput(Action.ChangeStat, new User("Sato Ichiro”, "injured™), null, 7));
userInputs.add(new UserInput(Action.Delete, new User("Suzuki Jiro", null), null, 8));
}
private void addUserInputs2()
{
userInputs.add(new UserInput(Action.Regist, new User("Satoc Ichiro", "safe"), null, 2));
userInputs.add(new UserInput(Action.Regist, new User("Suzuki Jiro", "safe"), null, 3));
userInputs.add(new UserInput(Action.ChangeName, new User("Sato Ichiro”, null), new User("Satoh Ichiroh”, null), 4));
userInputs.add(new UserInput(Action.ChangeName, new User("Suzuki Jiro", null), new User("Suzuki Jirch", null), 5));
userInputs.add(new UserInput(Action.Delete, new User("Suzuki Jiroh", null), null, 6));
}
B 11 S EHEE o =)
Fig. 11 Avoiding discrepancies in identification
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