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Overview of Servitization of Modeling and Simulation

ZHANG Miao' XU Kai® PENG Yong' YIN Quan-Jun'

Abstract Cloud-based modeling and simulation (M&S) servitization can effectively improve user experience and
the efficiency in developing simulations. In this paper, we firstly illustrate the concept of M&S servitization from
three aspects, namely application, development, operation and management of M&S services. The connotation of
modeling and simulation service is explained from four aspects, namely the categories, abstraction levels, constitu-
ent elements and states of services. Then, the development and evolution of modeling and simulation servitization is
summarized from three aspects, namely web-based simulation, SOA (service oriented architecture)-based simulation
development as well as operation and management of simulation on service-oriented infrastructure. On this basis,
the construction principle, basic architecture and application mode of cloud-based modeling and simulation servitiz-
ation are analyzed, and the supporting technologies related to modeling and simulation servitization are given from
the views of application, development and operation and management. Finally, suggestions for further development
of M&S servitization are given from three aspects: Theoretical systems, key technologies and emerging technologies.
Key words Simulation service, modeling and simulation, cloud simulation, service oriented architecture (SOA),
modeling and simulation as a service (MSaaS)
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4 NIRE IS, A1 M BEAIRZ AL Z A,
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Table 2 Impact of the development of web technology on WBS
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P AR AL, e i BN S 58 S
FEGE I 43 A7 S B EL A AR X 15 3) 1 EAR Y
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I E A SHER.

2.1.2  Web 2.0

Web 2.0 B [A] 85 5 2978 2004 524, ML
T Web 1.0, Web 2.0 B iinyd & fH 7 (Al {22 H. AAE
R R, AP TLLE R A N %, fEREF
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A8 1 SR, B EELR SR, R H B0 9 T R 55
FEAR DA S A T RE A B H 11 T 1) R 55 2244 (SOA)
“5 WBS 7K T8 13 7.
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Iy OB EUE P B RGN TR S, i
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AL DA B &5 SR o3 #r . X T B 45 6 5 7 A o LA 4
FE T T8 B G5 ) B (Simple object access pro-
tocol, SOAP) flIJEF RESTful™. Hr1 SOAP &
WBS [ EFR MY, B & KT RRRS, SR/,
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R 45 B 5 iy B 982> 24%. UL, Al-Zoubi Y $2 H
T RESTful H#AE B (RISE), HH 1% H
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ELOPE T NI AR ER S B S SR R = R L1 )
VOHAT T URFEMARZR . 32 Mg 0t 78 A Be 55 S A 78
2004 FFHEH T R AR 50 HHESE (Extensible
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FIFH— 251 W 5L B H A2 33 HLA 78 5 K Va 1)
HEESEM. At — PR HLA XM RS 1)
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JE 11 RE 77029,
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JRIE T 0 BB vz AT A R, e e N
M 5 R 7 E R, At
AR S5 A ds 8 2) FH P ANCRT LAV 1) 328 ity (1947 AR 55
E BT R AR 25 38, ] DA R AH 96 T 2 s
B BRI TR A & S AR, SR e Hil i B 1)
A8 775 3) ML T A A R IRE B, LR M A
KBRS TR A% 4) W TR S TR RS
73 HAE DLORAF A5 B FRPIR S
2.1.3  Web 3.0

5 Web 2.0 #HEL, Web 3.0 B AME#E & X, XA
IRKFERE LN AT R IR B, R
Web 3.0 7E 2006 “ERI7E Zeldman [— s 2 dr gl
IR S IR YRR DL B BT A FE R DB R AT A7
TER KL

£ Web 3.0 MESHIH, 3= 2o 1 M 0T A 1AL
SE FAL RN B B4k, A I AR 2 A TE SR 67 3543
2 08 S A R SN B BRI R IR, DA
PRt BHR B . BB BT PN 25 (3 n LA & X
BEHR IR JE, Web 3.0 AR T 7 H& X, %
B B B A R 6 FH P A B B E S R T
A5 ELATERT 5, DAIX B N K E S ) Web
3.0 e RIR Z ML HHE: 1) Beag {2t A R R
PLIEG YR 3L =2 2) 345t A P Eds Baof 1o £
P15 3) SEI e A ] FEM A HR YR B

2.2 M@ SOA WITERSGFA

AT EL A IS5 TR A T 07 082 B T A4 L
TER AT TR U TR 5] R 55 24 (SOA) W m)
DA N B2 T A i 5 REAE.

SOA FFAE— Mg iAE, FFLAE 1996 FH1 Gart-
nerGroup #&Hi. 1R 2 2235 FAH AR S 45 H X SOA
f15€ X . Liu 552 A9 “SOA MESK IR %5 10l 5
A HIAH 73 5, I AT 5 1 7 S B ST IR 55 1) RS
HE E B AT K2 % 48K (Defense
modeling and simulation reference architecture,
DMSRA)™ K SOA & Xy “3CHF B A 157 € 45 R
f AT B RV 55 B I AR R R R R AR

SR, SOA Z&—Fh 5 BARSiil ek, T
UAFE DN TN 7 G G B =0 - s W 3 A
HIAN IR Dl g 5T 5 SONIRSS, Il A 4 1A
TR LIRSS A I FA R . HLERAE AR .

SOA BHE ik S5 HR ML . IR 5517 R & IR 55 AKX 22
ARG, I TSR R AT KBNS E I =
FRERESEELZ B ¥ SOA B T KRG K
HEF AL B AER 21 1) BRIRE I 2) 5 TR B
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3) A RIEYE; 4) BRIRRAR. R AT I EE AT, Bet o F P SR B 5
AFT L SOA TEAFIFY B F i s Bl H AR A2k KIMG BN S8 R

R, 0TI 17 IR 55 )45 35 8 FH R R ) O e it AR AT A
B3 3 LA 1T ) AR 25 2R (AN [R) S AR
2.2.1  AHFAR

Davis Fl Tolkl™ MiEvk., i X W B AE
ROPESE LN 7T, A 3T A 2 40 PR AR RN A
RUZH A in) B AT B FC. Hofmann™ DL HAT H R 4G
R, N = A 2 T WAL R G o i AR kAT T
TRt AR AR, /e il fErh, B B2 PR
RGBT, A ZAH I EA.

TEAL G A7 N AR, RS2 — AT LA
I g AR U5 ) AR A, P A o A KA

M (41 CORBA). A =X S5 8 (DCOM,

RMI. BOM. EJB %) Vj o] lx % . £47550 £ T
Java EE/EJB A4 a2 7 — N A R 55 1
A B 6 38 0F 255, Gustavson 259 #F£ HLA Evo-
Ived 2l B4 H 7T —AMET SOA M 57 B4
AHESL, VLSRRG FLIS AT R AT AT i A2 A A s
MEEREEME. R, AR B4k
HFETE S B G H9% (W DCOM R 37 #F Windows),
R 5REREMERR, XIHMAGLH M5,

N ek 2H R ) R P, ez 25 SOA
HET AR BB i RAEHE (Dis-

crete event system specification, DEVS) fH45 5.

Mittal % X} DEVS gt —id #2 (DEVS unifies pro-
cess, DUNIP) #47 7 #i&, JE{EH DEVSMLY HE
ZEIRMEARIE 5 SEIL DEVS BBFE SOA a4
R A RETT. SCHR [65-66] #-H T — MR SOA
(1) DEVS 7 HAEZE, JEXS k95 4H & il @EHEAT 1 5%
222 MRS

W T 55 A2 X TR 70 A AL BR Rl 5 1)
PR AR TR ST SR bR, WSDL H T ik
R AN, SOAP T MRS5S B, Gt —Hiik. K
ME LRI (Universal description discovery
and integration, UDDI) T AR5 I &K 5 e fi.
PO RS B HELE S I & M ST H B A R
AL IR R AL, 38 I 4 07 5 R 48 DAY TR 55 1) T
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