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Abstract: This paper presents a group of strategies based on transaction mechanism for the coordination of the
multi-services’ dynamic updating in a service-oriented distributed system. These strategies included a selection
strategy for choosing of security updating time-point and a 2PC (two-phase-commit) strategy for controlling the
multi-services’ updating. With the analysis of time, needed by related updating operation steps, this paper suggests
that the basic updating operations (including creation of service instances, orderly execution of multiple service
instances’ runtime state-convertion, redirection of service-request-message and activation of new services) should
be controlled in a short updating transaction, and multiple persistent data conversions should be controlled orderly
under a long transferring transaction (every persistent data conversion should be controlled in a short transaction).
The goal is that with the help of transaction mechanism, the world will expect to ensure system state’s ACID
properties before and after updating it as efficiently as possible. Furthermore, to make of the most of the correct
updating of system, this paper researches about automatically producing and updating transaction, data conversion
transaction, and serializing among application transactions and conversion transactions. In the last section, this
paper gives a prototype validation of the strategies based on Apache CXF-DOSGi.
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(K3 T SRR, T 16 Hie 55 1) 0 A 328 G 10 30 28 SR it 7R DR K S B L CL 4B AR 4 S (R 110 ) (L) A ) 85 (4) 22
SR Bl 28 SR R Bl ) Rt A S (0 ).
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T T e 55 AR A 2R G N B4R A 1K) S A SR R ST i 55 e 7 A T R 55 5 Al 45 rR g O
SO IR S5 AR (K138 4T I A s e ik

(3) T E ) I 55 T SR AE S A ST I AL B 0K 3 1), 75 22 G A SR 9] 1) 38 A PR {ELAS B 90 1 14 i 557 5K, BE
J 55 i 5 G AT (0 AR 5515 SR HEAT HEE 1)

(4) 2G5 (0B R BB BT 2 AN G AR R 55 BB, i R A W VA WL AR SR A 0K 2 A ik
55 B SRR 5 . — SOt AT, DUORAIE SE8T AU S R SORAS B — S0 A5 e AR I 4 R I L —
SE R B3 22 AN IR I 5%+ S 22 A e 95 (K0 A2 AT I RS B IO B e . ST 22 4 e 95 1) 5 1)
2 AN RG50S L R KR 10 e 55 A 00 S 1) I A0 s A ST A

2 ETEZERREHHIARE

2.1 REHSEHITHAIE KM
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W AEARAE BT S SHAE RS MPIRS Ak — BURTT R R BRRA H  FRE iRk 4%

Gupta CL4IE B, I AN A 78 R 1538 A7 AOAT AT B 00k 245 il 98 A7 20 285 5 7 . (A BT i S (0 R Gk 2 0 — L
P Kramer 25 A2 H R IR 28 2 35 T W R 10 3 A E B 5 VE T 2 A I Bl A L B 22 AR AR, RIVAE IR 785 2154 i B
B H FRF A 0 T R G 2o 4 o),

ST ARTETH 1) R 55 1) 93 A 30 2R GoR A 70 BB AT g 1) — B0ME AR SO R IR 4570 3 78 BB i 26 20 ik N iR 45
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A1 H LA proxy bundle HLEIZ b Rz 2 Ak 45 Ui 1) 2 S Bz 72 Ak 45 1] 1932 B 4.

BT BRI FR RS Vs vl 7, AT LAIE BF R 45 1IR3 2 T I Y.

X BN T BT I RS Q SR, 8 RS Q HIBkshdiE A (passive set) h PS(Q), i Q AT 45 it ik
WS Q MRS H bl Ui, PS(Q) H AL & MKt Q IIIRSs S, AN AT nl BEAKH Q MRS, I 2 F 4518 AT i 72
rPOR IR 25 ) U ) v R 2285 5E U )ik R IR S, S R QLB

PS(Q)={Q}{S|S &1 B F % T HIELEBATECE & V5 nid k5%, B S #4831 Q}.

Af DUIE B BAF 52 3

TR 1. Y PS(Q)H T A MR 45 # kN Passive (RN, %5 Q HEAFRILIRES.

IE:

OB KRS Q MRS SAH 3P AIGE:(1) CAEEME ML ER Q b &KH Q &S S;(2) &
ZMANFS RS SOLMHEERGHER Q k. WHEK KRS ES Q F;(3) BEkAMARFSE b Ak
TABH S BT R4 3 Q LW k4s SO2.

XL E 3 B LR A LL R B4 T I 58 e TR IR 22 A B T AR R S T 2 40 5% T &
OB Q IRk 45 3B s AR PRdt N\ Passive IRAS, BARSAT C3. 454 C4 Jliar, s Q HEAF IR,

WURT RS 4S54T T 58 05 155 0TH 2 A SE B 1.4 I, 55 24— AN 2 8 7R IR s Q HBNiE KRBk ),
AR G G E LIRSS SO Z05E BRIE SO el HL(1) i S Mgt BRI A X 15 BL(1) H ) S, Q e 4k 5 M b AT A5
551k sk H 4 S R Q ¥yHEN Passive IR#A& 5 FA50L(2) F55L(3) ¥ SO1 Al SO2, A Frgfse 2 Q b, Bk & [
A TEBL(L) A S 75 ZEHEN Passive dRAS, 10 S M1 SO1/SO2 75 ZoR K 4 i 1] QHIX Pt v F5ir B HZ S 1 Q
)k Passive, ] SO1/S02 ik A Passive IR K, 2 PS(Q)H HIITH IR45-3#13#E N Passive IRA I, BR &1
C3. At C4 thplar, iRk 55 Q HE N LIRS Ak B O
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Q UIAMPIATAE MR AN BIR A B EAEIE AL RS B R 2R E Q S 5N HL A A &AL RS E
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UL AT BLE 8 T AR e PS(Q), i BT s T 45 1 HL U5 10 B 45 1) SR TDE 4 B, DN T Sz 65 80 92 ol 80 ik 22 4
R SEBTI AL AN R Q 25 5 1R B FH 3 55 2 0 5 5%, U DL 45 1R 58 oA 22 2 BORT I AL W Q 2 BN H 4 2 KR
450024 PS(Q)HH IR T i 45 # 0k N Passive R 2 IR by 22 4 1) 5 B s AL

Xof — 20 AL B 2 AN T BT IR IR 25 R U A A O OG ZR R AT I8 0% 28 2 4 T ALV I O 28 J v BAE
Bl I AT IS AT 25 B 1R S BT 1 T s SR ROR AE S R B 2 IR 4% B B B R TR N R T A S X —
21 22 Ik 55 100 T8 IS ATL 38 1050 I A DAy s 4 R 45 V4 S IR L, O L TR B B AR s e — DN S &5 N il 1
') Servicel,Service2 FlI Service3 7% HHr, HIE H 2 513 % 447 Servicel 98 KMt Service2,Service2 4§
SE AR Service3, A 75 BTk 3 N IR 5%, ) 7 ZE 3 A Mk 45 14 302k 2 4 T s AL AL 4 7 100 s £ S b L 4
W&, 24 PS(Servicel)UPS(Service2)UPS(Service3) H1 (1) Ik 45 S HE N Passive IR AN g b 2H IR 2% 58 37 1) 22 4 I L.
AR5 HAT I 1 b 0 e 45 R B AR &R )

e PS(Servicel)={Servicel};

e PS(Service2)={Servicel,Service2};

o PS(Service3)={Servicel,Service2,Service3}.

IR 1t PS(Servicel)UPS(Service2)UPS(Service3)={Servicel,Service2,Service3}.Hll i 5 it 3 AN 45 5 7] I 538, )
HHEB 2 NP 3 MRS YIAT Passive IRAS I, T LU 245 i 5B i /B M AH G 3 45 BARTE T — 9 4.
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T BRI (2, th T AE S48 P a] RE— AN IR 256 53 — AN R4S 1 U7 ) 335 SR AT 22 0k DAL T 1 o U3 Servicel %
AN Passive RE, & IIZAT 8k T Be Al 2 BT V48 58 BUR 45145 SK 11 Service2 F5 IR B0 LA B Servicel 113K,
PAT 5EBUE FRUHE Passive (R LB 2 s, 76 3 MRS K255 Passive R 207, Rk 2 4 16 5557 1 HL
Wi T2 IR 45 T B 2 kil N Passive AR AH H T g5 5% B2 s 70 AT BRI ) P 56 I, i LAAH DG IR 45 R A 2 e e

PR I 1) Py 213k Passive IR,

Fig.1 Aset of services with dependency

K1 AT e R MR S5

) 1 ~|
Servicel T T
Service2 I ’V \D g}
Service3 | |_| N
| |y
A « -
Updating coordinator — \ !
/V |

/ Create new service instance, '\

vVvyyy

(1) Request updating
convert runtime state, (3) Commit

Aurrive at passive state ! "
rebind service request updating

(2) Arrive at passive state,
begin updating transaction

Fig.2 Update coordination chart
K2 TR A
22 ZABRE A EFRES

TEHRT LRI S5, R G0 v] AIT 46 — 5 50 00 S B 38 A DA 58 10 IR 25 00 B0 0, 3K — 2R 21 4 A G0 436 1) o 1) IR 55
L)L BT IH AR 5B AT WPIRAS AL A e . MRS TE SR I T E 1] o IR 55 10 00s 0 RF A B0 i e B /R b KR A3
ot 1) 2 4 45 4 T B8 TR AR N [R) 4 8 58 1, R AN 1T REAE I A 00 18 A B0 3% e AT 58 A $R AT A IX — R 51 T
FERAE TR, AR SOH X — R BVERAE 43 WA, 53 ) FH A [0 (0 38 45 HEAT 43 00 -4 B T R0 A 00008 % 46 A0 1 T Ath 45 12
A 8, B R ik A B AR, DR g WSk ) 480 A0, 3 AR — A B 7 R 3 55 (LA T R i 2 5% ) ok 42 o S5 ot T o6 A 56 e A 4
ot 1) 2 At T FH — AN e 4K = 45 S s S BT B LA T 3 .55 11 7 S0t 4 o 2 AR B A AT ARIE 22 A i IR 5%
FE T I 7 e ; DA K 3 45 R B8O 1)t 48 I e BB 1 AN B A T AT IR 1) 4 o < 55 T A R 55
2 ) — 2 57 B e 4 R D B A LA T O 37 T R A B 4 (R R OC AR b R A I 8 B 4% O )
S JTEAVKE LA 3 75 2 Ji LA i, 2 A SR A B T 5 5% 4 o i AR S 45 4 R B0 e e 1 LU R AR E &
Gt SR JEOIRAS I — 3, HAE AR A lazy 77 AR AT 25 AN 40 25 55 1A W] g, T 982D 38 8 S0 BRI 3 )
45 B AN ] A5 18] [R).

Xof 20 A IR 45 T 2 2 B 37 45 41 ) B 57 5 45 SR L 2R 7 ol 13 22 A IR 25 118 5 AR T B A0 8 4 — I B 37 5 e, 22
DANTE B, DLRAIE 22 AN IR 55 10 6 A O 33 B 1 10 s 7 2 B, £ 537 1 1 8 (updating coordinator, i ic 5 UC)ZE#£1K
B 2 AR 55 SEHT A K BLAIA S IR &5 AR IBOC R 5 AT 2PC ks il A i 22 A IR 45 1) SE B 4 3 2 1 1
) — 20 ©4 R AR IR F B IR S5 Serviced, Service2,Service3 5 ET, Ho b L Bt 2 f ok, Hih:

o BRR()FIRH UC P AETE T iE K, ISR A IR Bk 22 2 T T I b

o BRRQ)EK IR BIAT 5 A MRS 10 TE 7 BEA A (B AE Q) BT I IR 25 52480« TH BT 16 IR 25 34T INIRAS 1

Bt 1HEH IR SS (R E 1), 7] UC A\ BB ME 4% AR 1) 58 BRI O
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o SPIR)FRIR, WA 2 AN RS TEHC, W) EH UC S5 A SR, LA 85 AN IR 45 s 1) B e 2%
3 REESLHERY B BT

31 BEHMEZBREFIIMBIER
H T ERME U5 B R AT BRI oK O R S8 8 ) I UE A H B 1 A AR IR 25 AR OC R A B
FHRAE 74, I3 XA P 41 R AT B0 R A58 a1 4% IR 45 1K SEB 4 R T BB ORAIE B 8l S O SE M B A8 BE 5T
AR SCE ST IR SR SR AT F R R 0T8Ok Sk s SO AR ORI 4 SR AR SO S T
EUE:
Update—(BasicUpdate;(PersistentDataUpdateL.ist))
BasicUpdate—([AddService;][DeleteService;][ReplaceService;])
PersistentDataUpdateList—PersistentDataUpdate; PersistentDataUpdateList|¢
PersistentDataUpdate—DataSourceName=PathName; DataDestinationName=PathName;
PersistentTransComponentName=ldentifiers;
AddService—Add(ServiceList)|e
ServiceList—Service; ServiceList|e
Service—ServiceDescription(ServiceName=Identifiers;ServiceVersion=[Number.]*Number;
DescriptionFileName=PathName)
DeleteService—Delete(ServiceList)|e
ReplaceService—Replace(Old=Service,New=Service); ReplaceService|e
Horp 30k G 2 APUITTH (VEVNS, o)Vt KR — DAL RS Vn BRI S HEES R m A E Y
Update; p 75— AL U4 BAA T Ve F Vi s LT
Vi={ldentifiers,PathName,Number};
Vn={Update,BasicUpdate,PersistentDataUpdateL.ist,PersistentDataUpdate,AddService,DeleteService,
ReplaceService,ServiceList,Service}.
I & 7= 4 3 7 ,Add,Delete,Replace,DataSourceName, DataDestinationName,PersistentTransComponent-Name,
ServiceDescription,ServiceName,ServiceVersion,DescriptionFileName,Old,New /& 8 . 1dentifiers 1 Number [1]
1)V 8 SR
Identifiers—“[[a~z,A~Z,0~1]*.]*[a~z,A~Z,0~1]*"
PathName—*“[[a~z,A~Z,0~1]*/]*.[a~z,A~Z,0~1]*"
Number—[1~9][0~9]*
R A 1 2 5 S, S X 181 1 o i) Service3 MEAT B2, 4% Service3 MRAS 1 5 37 2 RAS 2, ) 5 3 41k B
(Replace
(Old=ServiceDescription(ServiceName="Service3”;ServiceVersion=1;
DescriptionFileName="cs/simpleserver/res/S3metadatal.xml”),
New=ServiceDescription(ServiceName="newService3”;ServiceVersion=2;
DescriptionFileName="cs/simpleserver/res/S3metadata2.xml”);
)
DR Ay AR S (¥ 57 68 R 45 B2 11 PO 4 52 1 28 5 DG L £ T, BT LA 44 5 T LA ] ths T DAAS [l 4 24 24 322 U
DL ARAIE 5 B 1B 11 498 s 14 8 78 e A ek IO MR G 45 i) £ 40 A0 0 3R 3T 7% 26 3 3 45 42 8 RO R 4 1 310 7 2B 11
g RO A IR T
BeginWork
Test_Interface_Consistent(“cs/simpleserver/res/S3metadatal.xml”,”cs/simpleserver/res/S3metadata2.xml™);
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while (wait_to_Passive_State({Servicel,Service2,Service3})==0) /&1 5 57 i WL 23k BT 9247 IR 55345 5k
Save_Service_Require(Service3);
Create_Service_instance(newService3);
Transfer_State(Service3,newService3);
Require_Rebind(Service3,newService3);
Activate(newService3);
EndWork
TR B 2 ARSI B 1 R Y Servicel,Service2 Fil Service3, M iR SC 1 B N Serviced,
Service2 Ik 45 5B HT J5 WA (R0 B 20 g 2 70 B 1 b7 AR IR B RS rp 75 208 It 5 A IR 45 A e T2 DG W e 1
IOUF . MRS SREAT . M4 T8 10 M55 S (1 Ak 0 SEE AR AT 0 467 DG R Adb B B AH O 119 B0 3 3 AR 45 4B )7 41,
W R G SR 32 AT IR A e 4 A5 A I S ) S ATIR 2 P e O AR it ik 2R
BeginWork

Create_Service_instance(newServicel);

Transfer_State(Servicel,newServicel);

Create_Service_instance(newService2);

Transfer_State(Service2,newService2);

Create_Service_instance(Service3);

Transfer_State(Service3,newService3);

EndWork

Al LA R R A 45 I 5% 2, Serviced,Service2 Al Service3 S {51 1 7 FIEIR A 4 4 5 SR JLAK M5 &
R0 AT, 5% B 2 T ST I 55 RO R 2R, L A2 PR DR 8 P e S It R WP 10 2 T VK AR5 3.2 19 VR AN I i 4 A
B e 48 7 R BRI U AT 28 RIS AT I R A 48 Wy 428 1) 5 2. A
32 EFREBXRNWKRSERINFRESZE

AR IR T W St B 50 4 1) B AE S AL R T I 1) R 45 1) R R A R (service-oriented component model, i #
SOCM)J& JF i, HL A 32 523 J5 04 e 7 (1) 55 - OSGi(open services gateway initiative, & ik OSGi) (K4 £ii I & 4¢
W JEFE T SOCM . R, AR 5K 15 55 70 T SOCM FRFE A ¥ v Ji I, S £ I RE flh 1 H 3 AR 50 2R (AR 2 ik
it 42 1 77 .
3.2.1 TS5 I A PS5 (SOCM) 437
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Fig.3 Relation between component service and service component in SOCM
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Fig.4 Component service request dependency relation classification
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Fig.5 Dependency relation between the components
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Fig.6 System architecture to support dynamic updating
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Fig.8 Data transferring performance supporting dynamic update
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o ZR 5 ) [ A8 T HIKE AN B0 45 o Dl R AR I 10— B0 75 SR BL IR e A SO 4R H ) SR S A . AT AT
LA IS S e TR R IR AR 4 1) S I — AP IR T IS AL 32 4% S ek R R S SRS ) 4 LR
AT AN AR EEHX FARG WM AR EIE A, W EftPAT 0K/ L)
75 W I 75 MO B () BRSNS B A A S
(1) 8 TH P A 100 ) R S 1 P 48 (L 08 AT IR 75 AR 0 A B0 ) 2 ke ) ) (10 A 8 i 3 7 7 IR 95 A o
ML S KO R IR AT ER ™, B R IR S5 R A (90 A8 SR R R 5k Ml 25 ) 4 0 5 FF0 Ml 25 5 1) 552
HARMIE O
(2) AL BB E TR VA TR BT RN G I S, LT Y B R S 45 1) A R R AR B R
TR R ——2E I, B RIE AT BT [0 T8 V2 A 25 0 2 45 26 Jldie 100 2 A SCdE — 20 75 Al T 4K
(3) AT LAMR 4 B BT 1 IR 25 TR0 A 15 A MG R, T &% 70 IR 45 ST 1 R IR AT, LA — 2D 4R R R G B
e
(4)  ARSCHURIRAE T J7vkok A sh s A B AR U AT (B4 T B AR A B LT IH RROAS IR 45 R A 1) %
e 7 vk LA B RE AR 1R SR I A 4 v 30t — 25 R DA% LEARARE %o 8 AT I bR A H5His A A B A B8 i IR
BT IFRRAS 1R 23 B S IR A B 11 B 20 e, LG B B b 4t v O R N B0 B9 AR 2 6.
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