CONTROL ALGORITHM MODELING
GUIDELINES USING MATLAB®,
Simulink®, and Stateflow®

Version 5.1( )

Japan MBD Automotive Advisory Board
(JMAAB)

2018 03 30
2018 8 31

© Copyright 2018 JMAAB. All rights reserved.



1 JMAAB
1 JMAAB
JMAAB
1
i JMAAB (http://jmaab.mathworks.jp/)
i JMAAB (jmaab-office@mathworks.co.jp)

© Copyright 2018 JMAAB. All rights reserved.



1.1. B e

1.2,

1.2.1. ID
1.2.2. ID
1.2.3.

1.2.4.

1.2.5.

1.2.6.

1.3,

2. Simulink / Stateflow oo,

2.1. G TS

2.1.1. ar_0001
2.1.2. ar_0002
2.1.3.jc_0241
2.1.4.jc_0242

2.2. ( ) ettt et

2.2.1.jc_0201

2.2.2.jc_0231

2.2.3.jc_0211 Inport / Outport
2.2.4.jc_0243

2.2.5.jc_0247

2.2.6.jc_0244 Inport / Outport
2.2.7.jc_0222 /

2.2.8.jc_0232

2.2.9.jc_0245 /

2.2.10. jc_0246

2.2.11.jc_0795 Stateflow
2.2.12.jc_0796 Stateflow
2.2.13.jc_0791

2.2.14. jc_0792

2 .

2.3.1. db_0043
2.3.2. jc_0644

3. SIMUIINK e

3L

3.1.1.jc_0011
3.1.2. jc_0642
3.1.3. jc_0806

3 2 e

3.2.1.na_0004 Simulink
3.2.2. jm_0002
3.2.3.db_0142

© Copyright 2018 JMAAB. All rights reserved.



3.3.

3.4.

3.5.

3.6.

3.7

3.2.4. jc_0061
3.2.5. db_0140

3.2.6. jc_0603

3.2.7.jc_0604

3.2.8. db_0081 /
3.2.9. db_0032

3.2.10.db_0141 Simulink
3.2.11. jc_0110

3.2.12.jc_0171

3.2.13. jc_0602

3.2.14. jc_0281

3.2.15. db_0143

3.2.16. db_0144

3.2.17. jc_0653

3.3.1. na_0010 /
3.3.2. jc_0008
3.3.3. jc_0009
3.3.4. db_0097

3.4.1.db_0112
3.4.2.db_0110
3.4.3.jc_0645
3.4.4. jc_0641
3.4.5. jc_0643

3.5.1. db_0146

3.5.2. jc_0640 Outport
3.5.3.jc_0659 Merge

3.5.4.na_0003 If

3.5.5. jc_0656

3.5.6. jc_0657 Merge

3.6.1. na_0002

3.6.2.jc_0121

3.6.3.jc_0610

3.6.4.jc_0611

3.6.5.jc_0794 Simulink

3.6.6. jc_0805

3.6.7.jc_0622 Fcn

3.6.8.jc_0621

3.6.9.jc_0131 Relational Operator
3.6.10. jc_0800 Simulink
3.6.11.jc_0626 Lookup Table

3.6.12. jc_0623

3.6.13.jc_0624 Tapped Delay / Delay
3.6.14. jc_0627 Discrete-Timelntegrator
3.6.15. jc_0628 Saturation

3.6.16. jc_0651
3.7.1.db_0042 Inport / Outport
3.7.2.jc_0081 Inport / Outport

© Copyright 2018 JMAAB. All rights reserved.

31
31
32
33
34
35
36
39
40
42
43
46
48
49

50
51
52
57

58
62
62
63
63

63
64
66
67
68
69

72
75
77
78
78
78
85
85
86
86
87
88
89
90
92
93

94
96



3.7.3.na_0011 Goto/From
3.7.4.jc_0161 Data Store Memory
3.7.5.jc_0141 Switch

3.7.6. jc_0650

3.7.7.jc_0630 Multiport Switch

4, Y = 1= 1 [0 ) AR

4.1. Stateflow / PRI

4.1.1.db_0122 Stateflow Simulink

4.1.2.jc_0712

4.1.3.jc_0700 Stateflow

4.1.4.db_0125 Stateflow

4.1.5.jc_0701

4.1.6.jc_0722

4.1.7.db_0126 Stateflow

B Y - (=1 [0 .
4.2.1.jc_0797 / /
4.2.2.db_0137
4.2.3.jc_0721
4.2.4.db_0129
4.2.5.jc_0531
4.2.6.jc_0723
4.2.7.jc_0751
4.2.8.jc_0760
4.2.9.jc_0763
4.2.10. jc_0762
4.2.11.db_0132
4.2.12.jc_0773
4.2.13.jc_0775

4.2.14.jc_0738 Stateflow
4.3. TP PRPPP PO
4.3.1.jc_0790 Chart
4.3.2.jc_0702 Stateflow /
4.3.3.jm_0011 Stateflow
4.3.4.jc_0491 Stateflow
4.3.5. jm_0012
4.3.6. jc_0733
4.3.7.jc_0734
4.3.8.jc_0740 exit
4.3.9.jc_0741

4.3.10. jc_0772

4.3.11.jc_0753 Stateflow

4.3.12.jc_0711 Stateflow

4.3.13.db_0127 Stateflow MATLAB
4.3.14.jc_0481 Stateflow

4.3.15. na_0001 Stateflow

4.3.16. jc_0655 Stateflow

4.3.17. jc_0451

4.3.18. jc_0802 Stateflow

4.3.19. jc_0803

B, ettt
4.4.1.jc_0732 / /

© Copyright 2018 JMAAB. All rights reserved.

97
97
98
98
100



4.4.2.jc_0730 Stateflow
4.4.3.jc_0731
4.4.4.jc_0501
4.45.jc_0736 Stateflow
4.4.6.jc_0739
4.4.7.jc_0770
4.4.8.jc_0771
4.4.9.jc_0752
4.4.10. jc_0774

4.5,
4.5.1.jc_0511

4.5.2. jc_0804

4.5.3. na_0042 Simulink

4.5.4. na_0039 Chart

51.
5.1.1. na_0037
5.1.2. na_0020
5.1.3. na_0036
5.1.4. na_0031
5.1.5. na_0034 MATLAB Function
5.1.6. na_0024 MATLAB Function
5.1.7. na_0021 MATLAB Function
5.1.8. jc_0801 [ *

8.
81.
8.2. MATLAB / Simulink
8.3. MATLAB / Simulink  ............
84.
8.5.

8.5.1.

8.5.2.

8.5.3.

8. Ll
8.6.1.

© Copyright 2018 JMAAB. All rights reserved.

Simulink

174
175
175
176
178
179
181
183
184

185
186
187
187



8.6.2. 209

8.6.3. 209
8.6.4. 210
8.6.5. 210
8.6.6. 210
O e 211
9.1. SIimulink  StateflOW e 211
£ 0 P PO P PP PP UOPPPPRPPPPPPO 211
9.2.1. 212
9.2.2. 212
9.2.3. 212
9.2.4. 213
9.2.5. 214
9.2.6. 216
9.2.7. 217
9.2.8. Simulink 217
0.3, AUT O S A R i e e b et e e b e e e e e b et e e e e b b e e e s bn e e e abreeeeaa 218
9.3.1. AUTOSAR 218
9.3.2. RCP AUTOSAR 219
L PP PP POPPRRPPPPRP 219
9.4.1. 219
9.4.2. 220
9.4.3. 221
O PP PPRRRPPPIN 223
0.0, e 223
10.2. (VErd.0  5.0) ittt 223
10.3. (VEIA.0  5.0) ittt 223
0.4, IMAAB e 228
O PSPPSRI 230
11.1. SIMUlinK / STAteflOW e 230
11.1.1. Simulink 230
11.1.2. Stateflow 235
11.1.3. 241
11.1.4. 245
T T O PO U PR OU RPN 247
11.2.1. 1 if-then-else-if Simulink 247
11.2.2. 2 case Simulink 247
11.2.3. 3 Simulink 248
11.2.4. 4 Simulink 249
11.2.5. 5 Switch if-then-else Action Subsystem 251
11.2.6. 6 Switch  if-then-else Action Subsystem 252
11.2.7. 7 Action Subsystem 256
7

© Copyright 2018 JMAAB. All rights reserved.



11.2.8.
11.2.9.

11.2.10.
11.2.11.
11.2.12.
11.2.13.
11.2.14.
11.2.15.

11.3.
11.3.1.

© Copyright 2018 JMAAB. All rights reserved.

10
11
12
13
14
15

if

case

Stateflow
Stateflow
Stateflow

1

Function Call

260
261
262
263
264
265
265
265

267



1.1. é

Simulink / Stateflow

O O O o

o O

0 (ROM RAM )

MATLAB R2010b

1.2.

ID XX_nnnn

XN (

Xn ( )

db jm hd ar Verl.0

© Copyright 2018 JMAAB. All rights reserved.

R2015a

ID

Ver2.0

na jc ID



xy_0000 xy_0000a

xy_0000b1 xy_0000b1 xy 0000b2
xy_0000b2 xy_0000b1 xy 0000b2
1.2.3.
1.2.4.
[1( ) [Outport]
{}( ) {
Stateflow
A (o ) fioo
1.2.5.
1.2.6.
1.3.
1 2 5
6
7
8 9
10
11 Simulink/Stateflow

© Copyright 2018 JMAAB. All rights reserved.

10




2.S1T mul i nk [/ Statefl ow

21. ( )
2.1.1. ar_0001
I D : ar 0001
| D
a
Al
Al

MATLAB

JMAAB Model.slx
JMAAB .m

JMAAB-Model.p
JMAAB(Model).mdl

b

001_JMAABModel.slx
c

_JMAABModel.sIx
d

JMAABModel_.slx
e

JMAAB__Model.slIx
f MATLAB

ans.slx

double.slx

week.slx

zero.slx etc.
g MATLAB

MATLAB

— folderdl

(&l IMAABModelshx |
& sample.slx

= folder(2
[ IMAABModel.slx |
folder03

11
© Copyright 2018 JMAAB. All rights reserved.



. 1D
f
abcf
f
| de | 1
f
R
f
2.1.2. ar_0002
| | D ar _0002
| 1D]
a
il
il
4 |, IMAAB
. IMAAB-Guidelines
. Model Folder
L EFILBEFE
b |
a | IMAAB
| 01_ModelFolder
C
4 || IMAAB
|\ _ModelFolder
d |
4 || IMAAB
|\ ModelFolder_
e
4 | IMAAB
|, Model__Folder
f MATLAB
12

© Copyright 2018 JMAAB. Al rights reserved.




4 || IMAAB
., ans
|, double
oweek
L Zerd
|
| 1D
abcdH
2.1.3.jc_0241
| | D : jc_0241
|
| 1D |
‘ a ‘ ( )
63
|
| 1D
a ]
2.1.4. jc_0242
| | D jc_0242
|
. ID |
a 6 3

BEODT A5 —
A~

abcdefghijklmnopgrstuvwxyzABCDEFGHIKLMNOPQRSTUVW XY Zabedefghijk

SEB

el SR E 7 )
>> length( abedef ghiiklunaparstuvnny z ABCDEFGHIJKLMNOPORETUYWNY Zahedef ghiik ')

ans =

63

6 4 63

13
© Copyright 2018 JMAAB. Al rights reserved.



REDQIAILS—
&l -

abcdefghijklmnopgrstuvwxyzABCDEFGHIIKLMNOPQRSTUVW XY Zabcdefghijkl

EFiH

INF 242 FD

>> length(Cabcdefghiikinnoparstuvwyz ABCOEF GHIJKLMNOPGRETUNIRY Zabedef ghijkl ™)

ans =
R4
|
| I D]
a1 GUI
22. ( )
2.2.1. jc_0201
| | D 'jc_0201
|
| 1D
a -
1
1
Im Outl
Inl Outl
Subsystem 01 '
2 r—»m outz
2 Qut2
BT L
(3 )—»m out3
In3 Out3
Subsyster—1
4 r——»fma Outd
I Outd
Suksystem(Ne.1) '
b | | -
()i outl— (T
In1 Ol
1 S ubsystem
c | | -
14

© Copyright 2018 JMAAB. Al rights reserved.




(T o BN
I Outl
_Subsystem
d _
(1 )>—»int Outt——»( 1)
In1 Dt
=ubsystem.
e -
(1 )>—»int Outt——»( 1)
In1 Dt
Subsysterm_ 01
f MATLAB -
(T ot »(T
I Outl
ans
I D
abf |
cde | T
2.2.2.jc_0231
I D : jc_0231
I D
a [ I nploOuflport] -
1
1

(Si mulink

15
© Copyright 2018 JMAAB. All rights reserved.



Si mul

i nk

>

int8

-

—Pp int8

comvert to int3

— int8

intSIZZ 5

—Pp int8

Deta—Type—Conversi

alg]

—> int8

CataTl ypelormd uint8—>int8)
b [ nplo@uflport]

int8

01 CormertT olnts
C [l nplo@utfport]

int8

_CormertTolnts
d [ npo@ufport]

int8

CorvertTolntEs
e [ npo©Oufport]

int8

MATLAB

ConvertT o _Int8
[ npoOtfport]

Data Tyipe Cornversion

1-D T(u

1-0 Lookup
Takhle

© Copyright 2018 JMAAB. All rights reserved.

16




—P double —
dauble
I D
ab il
c 1
fMI SRCA 2004
d 1
e |
1
1
2.2.3.jc_0211 Inport / Outport
| D : jc_02llMmport /Outport
I D
a [ nplo@ut gor t
1
1
Ihport signal
Inport{E5
lhport—signal?
Sigrallinport)
b [ nplo@ut gort
M Ihport
c [ nplof@ut gort
hport

17
© Copyright 2018 JMAAB. All rights reserved.



d [ nplo@ut dort ‘
Inport.
e [ nplo@ut dort ‘
Inport __signal
f [ nppOuUl port] -
MATLAB
abs
|
| 1D|
. ab [T
c 1
fMI SRCA 2004
d 1
e “H
1
R
2.2.4.jc_0243
| | D jc_0243
|
. 1D |
a
6 3

© Copyright 2018 JMAAB. Al rights reserved.

18




D)
In1 ¢
&
Out1
positive_edge_to_dual_edge_conversion
I D
a 1
2.2.5.jc_0247
I D : jc_0247
I D
a [ npo@afport]
63
I D
a 1
2.2.6.jc_0244 Inport / Outport
I D : jc_02l4mpor t /Out port
I D
a [ nplo@at gort 6 3 I nport
OQutport
I D
a 1
2.2.7.jc_0222 /
| D : jc_0222 |
I D
a -

19
© Copyright 2018 JMAAB. All rights reserved.




1
1
. b -
e E
d E
e -
MATLAB -
|
. 1D
. ab [T
c 1
1 MI SRA 200 4
d 1
e |‘|1
1
1
2.2.8.jc_0232
| | D jc_0232
|
| 1D
a -
1
1
b | -
¢ -
4 -
e -
MATLAB -
|
| 1D]
. ab |
‘ ‘ﬂMISRA2004
4

© Copyright 2018 JMAAB. Al rights reserved.

20




1
f
1
2.2.9. jc_0245 /
| D : jc_0245 |/
I D
a 63
63
1 ) - »( 1 )
i V6_signal12_Contrl1_EgRpm1 Outd
( ) 63
bus _all . bus_name_finla.bus_name2. abcdet
bus_name1 >
bus_name_finla
bus_all
bus_name2
bus_name3
I D
a 1
2.2.10. jc_0246
| D jc_0246
I D
21

© Copyright 2018 JMAAB. All rights reserved.



a‘ 63

2.2.11.jc_0795 Stateflow

| | D jc_079tsatefl ow
s

a Statefl oy }

b Statefl oy }

c Statefloyw }

d Stateflogyw } MATLAB
I | D|
‘abcc%

2.2.12.jc_0796 Stateflow

I D : |jc_07$)t6ateflow

| D | |

| D |

|
|
|
‘ a ‘Stateflo{v} 63 Stateflow
|
|

f
a1

2.2.13. jc_0791

| ID : | jc_0791

|

. b
a
b (sldd)
c (sldd)

22
© Copyright 2018 JMAAB. Al rights reserved.



| ID: | jc_0792
|
| D |
a (sldd) Simulink/Stateflow
b Simulink/Stateflow
|
. D |
ab
2.3.
2.3.1. db_0043
| ID: ' db_0043
|
. D |
a 1 { } A }
1 { F A }
b 1 { }
1 { }
c 1 { A
1 { A }
d 1 { }
1 { }
|
. ID |
o oac 1
' bd | T
2.3.2.jc_0644
| ID: | jc_0644

23
© Copyright 2018 JMAAB. Al rights reserved.



Stateflow

1

T [Data Type Conversion]
Tafi xdt o
fdouble boolean

u £t *

I
£ 0t

1

n2

A}

Qutl

*& Function JOv7 J{5A-5-: Add
Sum

AFENH, FLEBRHELIT. LTONThhEIEELEY.,
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1 2D AT DH g
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My (EREH
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D RME HADRA(E
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DR\ G. FATDRA, T 1 DOISELRTUD
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(E2EE Simulink DIS2F I 1HHCRLEHDS |
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AR

a i [Data Type Conversion]
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boolean
double
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}
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8k TH2 A oL
il = » boolean T —#% (31 double) &L TEmIEE=EIE
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R iz L—daved—PER
Vb — ||
Fonprot—p ot | L IHIRIR
v E :TEHU g e [ boolean T—4 (3 double) # LT imIEE=% AL1E
ID
a 1 boolean C RAM
3.1.2.jc_0642
ID : jc_0642
ID
a { } o o
{ H-{
H-{ } o 0
{ P " {
H-A{ -{ P
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Ay | ESEiE

[ INTOADARILT -58%HD
EhORME:
0

EHF-HEL: int16

EHORAE:
0

[ BRIV - ILBER (SHLTE AT -SRI RE NS

S

LEEHHE-RY ST v |
[7] 284 -1 —-on -0
"@ 237 ¥aL-3 a3 /(54— jc06A2a_OK/Conhguration (7557 9) | T Bk NI E SN o|@ &= T
AR RN —RIIP A
it pobmmine | TS0~ IR 24P
g/ Evha BA Atomic #41
pﬁsme"w char: @ short: 16 int: 32 = [ ]
Ha s a | : : ? e § Char >0
)\fmrih ) long: |32 long long: 64 float: 32 £
b 3311*['_\ Lk double: |54 rative: |32 AR |32 AR . |
JIBIN" ; weitsgnonRony: | [Eosm | -
7] BN LTRSS ERE b B
] lorg lorg DY A=
"@ 23 T4%3L 33> /(5 X—5—: 06425 OK/Configuration (PH5 A ) | :“-r e Y (R
R WRN-FI1P -
P tatsmne | TGO FI43249
“ Pls155-n- EohE B Atomic H4
L Stateflow e B ot 6 nt 3
i i/ : : ' i = [Ohar -
::r'Jb#..;. iy long: 32 long long: |64 float: 32 - e s
Jillfit&/ g double: 64 native: |32 A3 32 Al B . I
HANE: HetzEnoRon: | [F2E _
V] WS INLTHS (S BHE YN 3
] long long DY A=
. D
a1
3.1.3.jc_0806
| ID: jc_0806
. D
a { A -
O A } o 0
TR
5
TESORLEL: [BETBID v | A= -T0-oiEh: [Z3- -]
BEBTIFRRE: I5- v | Inf FE Na @O (15 ~]
fEEFROT 55 (L v mAFo v mEE (I -]
Szl v EROF Iy (Gl -]
b { A -
}-{ } - {Inf NaN } o 0
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T —AFIE

&5
TESHRELE: [EETBID v | A—1i-on-miEt: [I5= -]
HBEETACLIRE: (15— ~ | Inf F01 Nall @FOwh :h| I5- | -]
fERTROT —5RL: [BL ~ | SRITF o e 28R I5- -]
SEal - EEOF I [BL -]
c { A -
O A } o 0
F-REHE
&5
TESORLE(: [EETBID v | A—ri-o0-miEt: | = | -
HBEETALIRE (15— | Inf F32id Mal ¥ OROE (15— -]
fERTROT —HEL: [BL ~ | SRITFm e $EEERE: [Z5= -]

Sral—EEOF I [BL

-

abc

3.2.

3.2.1. na_0004 Simulink

ID: na_0004 Simulink

Simulink
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FmA T T, =1
Erl-rEaT = )
BEEDE B
FiosE il
Bl ']
Al 1B (100%)
ZO %A s HE
Efc] B
IIE= 4] 2
EfTaTEA A —a— Hh
ST U DET Til
e e P Hih
bodel/Z w2 170 MF—E AEEh
odel ZH-w oMy §—igL AEEh
oD BT &S L
67 B 3t
B5OFRRATa

W7 R AEEh
5 Mikm AELh
Rl 30
TAE A ob i =5 Hih
Ea =i "I
EANT— SAERCET "I

. D |
e (T
3.2.2.jm_0002
ID: | jm_0002
D | |

|
|
|
A
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‘ tunable parameter value P ) 1 >i"|’“t—5ig"5”
Constant > 2405 > ) input_signal2
) > Discrete ) input_signal3 output_signal
Transfer F
) > > ranster ren )input,signalt‘.
Gain From Sum ) input_signal5
Data Type Conversion Subsystem
-C- N n > input_signall
» ) input_signal2
Constant enl4 3 input_ signatput signal
Trgrl'uss?’;?t;cn > input_signal4
# : >> .@ % )input_signalS
From " m; Subsystem
Gain Sum
Data Type Conversion
. D |
3.2.3. db_0142
| ID: | db_0142
. b |
a | -
(1) Int Outl @
In1 Out1
AAAA
@—P Int outt
In2 Out2
BBBB
In3 Out3
Cccce
D e Out
Ini Outl
AAAA
BBBB
(2D Mot Outs
In2 Out2
CCCC
@ P Int Outl
In3 Out3
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a 1
3.2.4.jc_0061
ID: ic_0061
ID
a
1
1
(
06z
Nint Outl P p. 0% >
FuelRate Maritor Erginespesdmiter o TeArbiration
N min P )1—> )ﬁ) >_/_> >Mer$>
z b
X
3 3 y ) )
J xp  Jaop <= ) AN} )2_.13 ?
e Xk
sample 1
[A] >> >< [A] = M odel Not Found
ID
a 1
3.2.5.db_0140
ID: db_0140
ID
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X Dop Il
[ e— states =reszet
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