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A Proposal of Object-Oriented Modeling Method for Embedded Software
using Combined Architectural Style with PCA and MVC

Y OSHIAKI MATSUZAWA," KIMINOBU KODAMA,t AKICHIKA SHIOMI'
and SANSHIRO SAKAIf

In this paper, we propose a combined software architectural style for embedded soft-
ware with PCA(Process Control Architecture) and MVC(Model-View-Controller) architec-
ture. Shaw(1995) proposed the software organization paradigm motivated by process control
loops for the process control software rather than in an object-oriented design. Based on the
Shaw’s proposal, we developed an architectural style in which MVC unit is embedded in PCA.
The responsibility of the embedded MVC unit is defined as to produce desired values for a
PC unit. We can manage the model disciplines the internal MVC unit by Model is modeled
as a holder of desired values, View is modeled as receivers by sensors, and Controller is mod-
eled as the concurrent finite state machines. Object-Oriented model, Process Control model,
and Finite State Machine Model are simply managed by applying the proposed architectural
style. The proposed architectural style has been tried by modeling beginners but working in
embedded software industry and succeeded.
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Fig.2 The model of a robot car control software by the
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Fig.6 An example the proposed architecture is applied for delivery system made
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DHNRNEIRD X HICERFF LT LE 72729, De-
siredPosition 77 7 A CTHALZEW T 2 MEMEN A T T
W5, PCU & AU THNZT —ZiE&EEFFCH &
DRETIEDH D0, HHS AT L 2T SE D HEO
1EZHODBKREL, HlITRLEZXIIC, BEES 7 A~D
BB D H 7 M TR TX 5.
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6. & =

FT7 V= NMEm, I, REERO 3EoET L
BEGNBAD LW RBET DT =T 7 F v A4 A
NOBEMTHo-. ZOHMIZBEL TIE, 5 E TR
L7z 2 2DBFNZ L - T, D & b HEBS TR O H
O L~V T, 3 HEOMEZFF>TET ANEIH I
LT ENEFEEINTZ., T—XT I Ty BEE LT
FHIZET VU IUFEBETHoI=Z e nn, ERESME
DEWZ & HoRB IS,

2ETIR LIcrARy NEOME (X2) 1%, 55
FABlo—oH THY RF7-3E (Ke6) LHEELm
Ry NEOBBETHY, WHLEGH L~V ORRTH
LOTHENARETH D, IBET XTI/ F v AZA
NEAETL (K6) I2BWTiE, 2.18iThk~xk B
HEHRET A OFEIZONT, "— Ry =T D
ET VUKL E BREHRRICT D Z L TRR LT
2. 22 BT THgREE) ofiEIC VWL, 7
0 —7 — X T AHEA T =7 R (PCU &L
T) ZBEL T, IREEMR A FF>2 Z A (Controller) &,
T—H o7 7 A (Model) % 5 LIz fER, 7 —
Z - RRBIER LIEBB BRI TWD . %I,
2.3 i~z TLA Y —{bOFRAKRS ] ORBEIZS
WTh, BEERRTEXLZT7 7Y r—ra o ULY
T A7 LI FEE T, KFEOHEIZONTH MVC O
FRETED T AR DR SN TV 5.

FT7 Y= MEW, G, REEEO 3OS L
PZ BT, EFNA_—ZAFE Y —L & ORI X
WETThHD. LLRRH, 5 ETRLEFNIZEW
T, Y—nEfEoTa— RERLEDITTIEHZL,
TRy Ra—F 4 VI TOMERRTHDH. V—
AR — Vi & OFMEOHERNSHOFETH 5.
MZT, T—F7T 7 FvEMH#EMHE FL— RF 7R A
VNOHRLEHOMETHD.

7% &£ 0B

ARFZED BINE, ALY ZTF HMIBT 5, 7 V=
7 Mg, I, REEHR O 3 FE T L — A BRI
s Lz, BT VU THEONA RTA4 V&R $T 2
L Thotz. 7, BFOMAALET NV EGHTL, H
PEIEFE T AL, BEREYEI, LA Y bie & Ofmn
HDHZLEERRBLE. WICHIABR L AT AL T V=
2 MR ORI LEFEORIEIL Shaw(1995) 725 5]
T METHHZ LA L, LA LR E
WCED#mDO L Ea—%FTo7-. ZOMMICHKSNT
PCA & MVC AT —%7 7 F ¥ A4 A VEF
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TV T HERRE L. BEEOFEF 2 Model
iz, BN oD7 4 — KRy 7 O%AE% View, W
1TIKEEMEN 2 Controller & LT, BHEDOEMEIT-
Jo. HBANEMRBLE LIEHBEN Y 2T ABIT5H 2
SOOI UCHEM LIZfEE, 7Y =2 ME,
HilgE, IREEMR O 3 FOETANREIHE X T, B
BEMENEL, TETF VIR LRTWT =% 77 F ¢
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