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Microservice Integration Technology Using Information Model
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The microservices architecture is attracting attention as a means of achieving both rapid design and functional extensibility when developing
services on infrastructure service platforms. However, if the data items and measurement units exchanged via application programming interface
(API) for this purpose differ from facility to facility, it becomes necessary to develop data acquisition functions and visualization screens individually
according to the data, which hinders rapid service development.

To address this issue, Toshiba Corporation has standardized a microservice module using an information model that defines classes and their
properties based on mathematical set theory and developed a microservice integration technology that automatically determines whether the
connection of microservices is possible via the information model. This makes it possible to flexibly respond to various requirements and provide

services rapidly.

FLT, zhozfEBlicOb NI EET 2 HEPEL, B

1. EAHE

IAVX —ECly, EREN - BRFELP, BT
TR V¥ —~Dv 7, BRTEMRERERZM0H
ETCBD, TUINVHMOEAICIOFLWEL - —E R
ZRHTHILT, TANX —EEAEROMMELZ O T
(zEpskdohnsd, oL RERIZIGZ 51425 CPS
(Cyber Physical System) TH 5, HE/ L —T bl
3 2 BRI TS BB 5 TERING
HH T — 5%, BEESHFOERRST T -y RELlAGD
HCTFVINVEMTONL, ZORMREEABGANRTIET
Wi ffifEz Al § %, CPSOEBICEVTI, BEE=—
IR KGT 2720, A 75— REBE O~
v —ERERMTEEH SN T 5,

<A ru¥%—ERiE, API%A L’C%Eéﬁz/xTAf,ib‘m_
Tz 27 v 27 mEME O L, Y—EAZHET
JiEimThy, AIHGEREI LA %g%’@%ﬁﬁjbfcﬁ‘—t“
ADKEEN T REL 2%, UL, APIZ AL TR EN
57— D4R, B, BALEPRMIEICRLRDL,
T =2 EbE T — & HUS RS m AL & A8 1 BA

BZLEa— Vol 78 No. 4 (202347A)

Wi —EABAFEDIT L0 B,

CNEMBRS B0, BZE, HREFVEFIENS
T—yEFEEZHL, ObMIEEZNEE L w1
o — B GHEENZ A Lz, BfE, CPS%#%EHT5 T
V¥ — IoT (Internet of Things) #— £ 2“TOSHIBA
SPINEX for Energy ” (2 Z DA 7 04— & Z5EH#EH 1 %5
LT, MEEEED TS,

2. CPSITRBBNBT—F75Fv—

Wk, A 753 WOEE AT LDLLIE, —D0f
BN T = N=2TT = ZEHLC, SHEEREIEIC
HHEL 2o —ERERRMELTE, ZDXIBT—F77
F ¥ — T ARG EEO SR IELR E DR H D 523,
INEBBIED BRI N T 2 EEERHEL VWG ADH -
7o ZZTHEHEINTWED), A 70Y —ERAT =77
Fr—Thb, LFTIE, CPSICZO7—FF727F%—%1H
T 21ch iz > CORAMTEN 2 BT 5,

21 DBIBTREHRESTERTESRIL

BED% L, HHNTEEOEB S AT L BEICE

33

iz

o
af



A ERLTEY, aAMNPEAOBE MRS, —EIZak
EESPUZDEEBLTLHES TIIRY, ZOXIBEA,
B AT LR L3S, T —27210%, IS -
I - WL DEREE Y 2 — AL S EREIC O T
Tl RDOEND,

22 RAVOY—ERDEHEDEDNBRR THBTE

427 T DS EERE TS <A 7 at— 225l
BAFT 2L, v Ar7ud—ERBTRIBOLTHD, F—2
HH, YA oRMERICERIED, HAGDEDE
W ZDEREWINT 570 DEWIIRZ 1T 5 AL B,
= LLRICHAS LRI, ARV T %R E
W2 -2 2 EEREICR S,

23 BEENMSORGT —2EIICHIATESRTL

Ml e —E 2DRMICH 72> T, BRELFOF—F
Py —2oBE6NET =y Ohh 5, HEEY 2K
SNz A7ad —EXPMEHT 27— 9 2R RE AT
LT 2 PEETHD, HIZIX, KBTIV DL
DS 7 =41k, EEHRHEEHAO 2 =72 THETH5
BOTICH RO, HICRHEEHECHMEE A v 750
MEBICET 27 — 22 a0ndl, ZORZEARICKRS",
INHDERZT =4 %2R 2 X519 511k, <47
oY —EZDEEDOBFTOEG S RKDS5NS,

3. BRETIVOZRELLLBER(L

CPSEMEK T 24 2 BY) OERE RS EAEN 727 —
ITEEERERETNVETES, BiE, BANESHER
WKHDOTERET NV EERWICERTLET Y V7 Fik
(POM : Parcellized Ontology Model) #BAF& L, EE
ERIERESE (IEC) ICBWTIEC 62656 U —RXELTH
BEHEALIE A TH D,

POMOIEHREF VIZ, 79, a5+, KOBR (2
AR, 79 A-TusF4/l) O3EEISFERIN D,
K1 AEICHBRMOBEREFNOHZRT, K7 I3HE
Rio—FfTchsroT, HKERMER T DI 2DMIC
HTRREERT S, Tk, RERM7IAIHFLEA
FEAHDZSDTu T4 &2FE, X775 AFHE, H
MNEAH, HEAKCHREOMSO 71874 %285, KT,
REBM IR, T 0I2ABFNENHFOT o874 %
BRLTEAHEOMRE, RIAIRT, Z2DIIFA
BETBERICH DA, 72O TuRT 1 E£413E
GRRE D, ThiE, KU 3H 252 THHHERI,
SMFBLEAEAHD oD T u T 4 2 AT HLEEDIC,
Ry 7 2RI B ME LR D7 a7 12500
LEFRT, 0k, POMTIZ2 I AL 785 1 DR%

34

TIANED
ZOT 1%

F95
(H>7)
K Be
EETTS

C_EHE= 1%, SAFAB)
C Ry 7=({8% SAFAR, AE, B8

32 7T+

C:o3R

E1. HFENESRICEDIUERETIVOA
II2AEREMN T BT T HICEHL, 79ALIAMTOT mR
TAOEERREEERLTC, BEENESRICEDO T I 20 LT m
28T 4 [ OB MERGEZ1T D,

Example of information model based on mathematical set theory
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Validation based on set operation
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Property mapping technique
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Example of microservice integration by information model
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Example of service development on infrastructure service platform
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