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File Edit View Operator Insert Layout Project Tools
Bﬁl &E@Xﬂulél?k".
L ) |
Workspace v o X
-1} UsTolU4 -

e s WD Y @O0 © D) ol

#-{ unfoldhrray <{length, width>
E3} ﬁ- unfoldirrayElt <{{length, wid

El

Example

|-y Operators

#-{} commonExample
#-{J commonExampleElt
#-{} testFramefork
#-{} toolBoxExample
#-{} toolBoxExampleZ
ToolBox

';] Sensors

] 'iﬂ Operators

#-{} comSend <{<BaudRate,

3] %] comSendElt
=] vop

@[] Constants

=3 Operators

£ %:I dataload

& %:I dataSave
#- [0 indexPlus
#- [0 noData
#-{ P udpRecw <{Lport,
(4 %] udpRecvElt
- udpSend <<addl,
£ %:I udpSendElt
@[] libdigital
@[] liblinear
&[] libmath
-] libmathext
@[] libpwlinear
\;] libverif
libCommon_test. etp

B ] O 3 O R |

[+

D FileView Eg! i Test View

Navigate Window Help
Scade Design

v v X

(@ Example:ic E

le/diagram_commonExample_1

- PR G| B B ke

Mitle - UDPEER

Created by - &35z |

V0.1

_/u:lglp, press F1
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i Tparametersiamuﬁl:]v-; N AR EE. IP, FFPRZERT
=}
E opType 24 = us
i 6 _L{:uint@ *UDP_BUFFER _ = o 2 _L4:uint8 *{((dataLen - 1) - 0) + 1) > &
. kst 'socketHandler w soketH L & (een-T
E udpRecvElt 2k > length
. tmp:uint18 o
] port - —
E s socketHandler tast “fileHandler D _L8untd2 | 1 o
y dstaSave Terzmero et =
datalen> E T[
! W opTypes3d =2_uis y |
VoM
é 1a |_LT:uintE “UDP_BUFFER_MAX e = £ _L24fft8 *(((datalen - 1) - 0) + '>> dataOut
E last “fileHandler >——-L‘3:L""E'2 sH=ndizrn dataload it fength — ¢ (e
: . 4”32 S fileHandler
:
datalen>’| : 1
add?, ad_| ! | A B C D E F g H I I K L n
! 1 Ilenéth _I 11
E 2 data 49 97 100 97 115 100 115 100 97 115 100
: 3 length 11
H 4 data 49 97 100 97 115 100 115 100 o7 115 100
i 5 length 0
: £ data
L : 7 length 0
aff | 8 data
AN B 9 length 0
10 data
11 length 15
12 'data 52 52 52 52 52 52 52 52
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SCADEf=EYE : TCP/UDP/COM...

E litCommoen.vsw - SCAD =
File Edit View Operator Insert Layout Project Simulation Tools Mavigate Window Help
i@ L B8 X o & E| % K simuston M - L s - ELEREE BRI BT T TR A
Workspace v qx [EBxamplestestFrameWork (diagram_testFrameWork_1)] X 4 B
= libCommon. etp R N
-~ ToolBox::opType 2 oo i
=-{F Exampl.e: ctestFramefork i . lﬁ it E
-~y firstCase O H i
P lastCase 10 v i
[0 caselHa E - !
¥ Caselum H . firstG . casenper  ToolBox: :UDF:indexFlus . . '
' lastCase #1 i
O ewerFlag H i : i
[0 readyGa E ’ ! ’ ’ ’ !
@ sm b L ]ometio te > reatyoo . i
libCommon_test. etp 0 i
i last ‘readyGo- E
E 5 noData E
[EFite... Sscade Test...m— ' & ;
: newCase '
Graph v 3 x | : . . . 2 0
H UDE- . Fi i
Example::taztFramafizrk/ Cazalum) @ v Tealfoac: UDP:inalata D ov,e' lag, L . i
i lz5t overFlag o '
E . last feazeNg D - - I B ; caseinfis ToolBox: :UDP: indexPlus i
H L :
P - g . . . . -
N l © GIFERHTE v21 < 9
i toolBoxExampleZ
E last ‘caseMNo #1 < lastCase o s R ST
H (#30,0, 1366, TE3 &7
Cutput 4 I s +
iBfE: (500 =
Watch » O X Simulation st eS v 3 X
5= T
Variable Value Path o .
Cycle: 0 e
¥ Caselum Example::testFramelork |52 BE: |5
ol il i Latency: 200 = m:  Refreshinterval 1

press F1

¢ IbCom..
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File Edit View Operator Insert Layout Project Simulation Tools Navigate Window Help
Dﬁnﬂ|¥: xﬂ“§|?k?55imulation -

v| « v v - v | -

g8 s ~ [ELEDE S BB BB T T A
e v X @Welcome to the SCADE Product Family [ SAM::proOfBCCForSec/diagram_proOfBCCForSec 1 X sc2clog make.log £ [SAM:segNumGen (seqNumGener

&3 Constants A~
&#-3 Types
=3 Operators

#-> Atchdlogic

# {F bReadStateMachine e —L — . T 12| e imon-msgPaste<<TwiBasicConstantsPkgz, |41 UIn
mapfoldw 2 <<SAM_RBUF_MAX 0 132 ,LM.um% 0 kg

i
HEE . o -~
Workspac

_L43:uint32 “TwiBa i:&%%]gtantstg::maxNumOmeCtrIerd_C

true I:%E% A TwiBasicConstantsPkg::maxNumOfTwtCtriCmd_C

# {3} convertForDataFrame <<buf il 7L33:uint8_'>< umOfTwtCiiCmd_C, SAM_RBUF_MAX / 25>

- {F convertForNoDataFrame §<l : L49uint1s | ”‘ S conatl ~L34:bool - : : length

#-1} encodeDataFrame <<bufSize¢ 6 ————— index . L30uint16 ><

#-1F encodeNoDataFrame <<buf3i : : : a '3"”“W< . | . . .

# O factoryaCQ L40 frameBody_T OBCCForSecPreet PN a oo rcns <

#-{F factoryRSR <<bufsize>> — —=— daiain  Pr0 orsecrre _L310inf32 (SAM_RBIIE L2)

#-{} factoryRSRore . | _132¢c % & Q a @ % ? |
#-1} factorySDI <<bufSize>> : : : : ouia2 CHMB-ZHIC H . n

- {} factorySDIElt1forSec <<bt
#-{} factorySDIE1t2forT

#-{}F factorySDIE1t2forTadp <
#-} factorySDIE1t31
#-{F factorySDIELt32 aph ™ Watch t
#-{F factoryTSQ = -
#-{F overTimeAndReSend /ér \arla.bl;] 0
-} overTimefor3times ; SE; m 1 r
g DgoOfBCCForSec o L1 08 ‘\

;2 Interface - 06 \ e

& [&] IfBlockl z 04 L ‘ \\;\’{;l:;:;;,;:"-;;:;' |

® diagram_proOfBCCForSec. i 'v'll'/l’l"/lf’
0.2 \ 77177

#-1F pro0fBCCForSecCoreElt0 = %
#-{F pro0fBCCForSecCoreElt1A //'
# {1 pro0fBCCForSecCoreElt1B PR -0.2
# {1 pro0fBCCForSecPreElt -04 10
&} pro0fRSRForStation
#-} pro0fTSDForStation -10
-} SAMReceProcess <<bufSize’
-} SAMReceProcess40neCom <<t

#-{} SAMSendProcess <<bufSize, ‘K 10

view: 60.0000, 30.0000 scale: 1.00000, 1.00000
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libCommon.vsw -
File Edit View Operator Insert Layout Project Simulation Tools Mavigate Window Help
D@Eﬁ|¥: X'ﬁﬁ'§|?k‘? E@-‘ﬁi&ﬁmchmnization = 'dﬂﬁ_'bﬂ.n..
: | | | | | : i : :
: i libCommon_MTC_INST.et ~ < B i v - i 8 Coverage -
Simulation M ﬁ ﬁ * | Any * Warkspace - 1_:," ?; 5 - | @’ g | | m @ A ﬁ Coverage - E | @1
Workspace A [ExamplestoolBoxExample2/Common:counter 2 (diagram_counter_1)] X q |- Coverage * 0 X 5h. w O X
litCommen. etp . A ftpplicaticn Fecord Gain Mathematical
= |E¥ 1ibConmon_NTC_IHST. etp Mile o fr. SR er2e | . . . oo -
- a 1libCommon_MTC_TIHST Created by . AE%%E NUO‘] E‘i‘
—-JF Common: : counter (0/24) g g g g 5 5 5 5 5 5 5 . . . . . . . .
T, $fby#l - $plus#l (0/2) Plus

T, $fby#z > for#l (0/4)

% Sif#l 0/3)

T g1t 0/1)

T $1t# > for#l i3 - fer#l 0/2)
T, $1t# -> flag (0/2)

E. For#l (071)

% Sorl —> $fp i O/2) I } T - =
% for#l —> $if#l cond > Fif#l (0/2) 1 Bl Multiplica. ..
> faa”

m

50% S0%

=
(L]

ﬁ. Fplus#l ([@/1)
‘r_ goom —» for#l (0F2)
T, reset - for#l (0/2)

]

0% 0% Fol; hi
—-J Example::toolBexExampleZ (0/13) 5 : count o o 0]Ji}:'“iosripo1':c
B Common: : counter#? (0/4) > 0% 0% o

% frestart@Conmon: :counter#? (0f2)

??. enable —* $restart@Common: | counter® (0/2] ) ) ) ) ) ) ) ) Watch - X E
E. goon —» Common: @ counter#? il (/2] AEd . Integer
%, reset - Common::counter#® i2 (0/2) . . . - ‘i’arlal?le Vilue Gt Division
‘F. terminator testResult (0/1) =7 —l-r+ itestResult ("404000%, . Example: :t
4 1 3 +-- [0] “h040hDN0T
+- [1] “AON0NDNO" E“
Simulation v 1x - [2] JRUAURTTAITg e
- [3] “h040hDN0T Comparison
Cycle: 0 +- [4] “A0h0NDN0" -
- [5] “0\DLOND” Lo
Latency: 200 = ms  Refieshintereat 1 = tick +- [B] “40404%040" Structure/Array
+ [T] “A0h0h0N0" Time
Cycle Action + [8] 040NN :
S0 e +-- [9] “404%04040" Chuoice
qne. 558 o count
File‘ufi... @Scade I:":lDesig... J‘EjInsta... @Cover... 4

, press F1
s GIFREER R L.
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TCLIIZAS3E : Co-Simulation Platform

2018%7H11-130 L&

File Edit View Operator Insert Layout Projet Tools Mavigate Window Help

DS tBER X S 7N S ~ | any - Workspace ~ { twtMainetp ME R RN - O B EY ! A scade Design -

D P P -l IR A VR Y I Y B 2 AR 3t - - R ol W N i 1 = MEHT = EE

Eilade e W Al R S BRI PSP EERD Y @S HENE D[tz 0w m y o p S simuiation - & B v - B ¥ coverage - 8

Waorkspace MRS T twiMainTestPkg:testSubMain/testSubM x q b Shorteuts w B X

v % L Mathematical
£ twtMain. atp -
23 twiMain E
- twiMainFkg . . . . . . . T . . S . . . . S o
[ Constants =
23 Operators
T WornalTask : : o £ |
I SubMain o Table | T bkl Fuint3Z Minus
I} twtInitFra . . - . .
20 twthainlestPhe ‘rsckStaiTable_| AT fint32
I} testSubMain . . . . TmESTE == - Multipli an
[ CIInterface
[ cIes
([0 ecpInterface _Li3:uint15 %2
(3 libtCommon . . ) . 5 P rrhi
[ Libdigital operationType “—atEUMIB'E o L Lz M .
(I3 1iblinear LE:uints 2 L11:0ifts *Cl|nterfzoePkg: TW_MaxDataBuiSize = =
twiveVaiFlag >——mnwallr twDataBuf_| = A - E
3 Libnath . . ! y =3 . .. whssSull 1 . B = H
(0 libmathext i Lduinz2 2 PRONSNL LT - .
& Liom - Lot uints *34 "2
- ibpwlinear _L12:uint "2 st g 2 .
@8 Libverif Emi rﬂ.ﬁ"“"‘"‘ P SCADE Simulator Driver V1.0
- MMI_Types evicelist >M%mg
<[ MMICmdFarse . . mioevaiTime . L1Euint1872 B
<[ ModeCtrl : nts 2
. . q _L-uin
- OtMManagement emdSouroe e~ emasauree = APTEER

<[ sam

<[ TaskAdpt_AntoTask

= _L33:bool =
[ THT_Constants_Types paserdiuto >—’l _:awus_
<[] TwtCmdPrePron 0 uiat a4y oiouintE 3472 DATWT\TWTCtriSys\intergrationTest\scripts.sim\subMain_test 01.sss

% ;::E::i:g DATWT\TWTCtrlSys\intergrationTest\scripts.sim\subMain_test_02.ss5
-(Z0 TwtManagement 1 DATWT\TWTCirlSys\intergrationTest\scripts.sim\subMain_test 03.sss

-0 T#tStateetheq (R —— e DATWT\TWTCtrlSys\intergrationTest\scripts.test\subMain_D1.sss
DATWT\TWTCtriSys\intergrationTest\scripts.test\subMain_02.sss
DATWT\TWTCtrISys\intergrationTest\scripts.test\subMain_03.sss

- | — DATWT\TWTCtrlSys\intergrationTest\scripts.test\subMain_D4.sss. [N
| DATWT\TWTCtrlSys\intergrationTest\scripts.test\subMain_DS.sss

Pointad DATWT\TWTCtrlSys\intergrationTest\scripts.test\subMain_06.sss
W 1 | DATWT\TWTCtrlSys\intergrationTest\scripts.test\subMain_07.sss
DATWT\TWTCtrISys\intergrationTest\scripts.test\subMain_08.sss
DATWT\TWTCtrlSys\intergrationTest\scripts.test\subMain_09.sss.
DATWT\TWTCtrlSys\intergrationTest\scripts.test\subMain_10.sss
DATWT\TWTCtrISys\intergrationTest\scripts.test\subMain_11.sss
DATWT\TWTCtrlSys\intergrationTest\scripts.test\subMain_12.sss.
DATWT\TWTCtrlSys\intergrationTest\scripts.test\subMain_13.sss
DATWT\TWTCtrlSys\intergrationTest\scripts.test\subMain_14.sss
DATWT\TWTCtrlSys\intergrationTest\scripts.test\subMain_15.sss
DATWT\TWTCtrISys\intergrationTest\scripts.test\subMain_16.sss

T ]| Le4bosi

Properties

- Default

11 © 2016 ANSYS, Inc. July 5, 2018 ANSYS Confidential




ONVERGENCE

CONFERENCES
2018%7K11-136 L&

: : [ */
%g 3 300120 : lEcg_uintSQ charToint (const kecg_uint8 *psrc) ‘_‘
20 z 300120 : kecg_uint32 ret = OxFFFFFFFF; :
21 B : - 0O 1O %/
gg [+81: 300120 : i{.f (psrc)
gg : 300120 : . ret = ((%{psrct+3l)<<24M) + (*(psrc+2U)<<16U) + (*{psrc+iU)<<8U) + (*psrc));
26 o H else
27 : : {
28 : 5 }
29 : 300120 : return ret;
30 : ¢ ]
31 : s
32 £ 3
33 :0 0 : keg_uint16 charToshort {const keg uint® ¥psrc)
34 : |
35 (0 @ keg uintlf ret = OxFFFFFFFE:
36 3 : - 0O KO %/
37 [ [ )00 (pseel
38 : : {
39 e et = (x(psreHlINKKBU) + (xpsre)d
40 : : ¥
41 : i else
42 : : {
43 : 3 }
44 1 SO - Y 5 5
45 : : )
46 £ ¢
47 : 5856 : licg_uinta charTochar (const kcg_uint8 #psrc)
48 5 3
48 5 5856 : kcg_uint8 ret = OxFFFFFFFF;
50 : : A= 0O KO %/
gé [+ ]1: 5856 : :i{.f (psrc)
53 : 5856 : ret = (#psrc):
54 : i }
55 : s else
56 : : {
57 : : }
58 d 5866 : return ret;
59 T : b
60 5 g
61 i : routeCfgTable T_CfgDataTypesPkg routeCfgTable Config = {0}
g% 5 122 : k?g_uirrt32 decomRouteCfgTable (kcg_uint8 #pFile)
6 : fg2 keg_uint32 i = 0 ; -

Genersted by: Debuggert* version [ 0
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EHEDFFAZ2E : SCADE Interlocking Builder

- HFXIR ;

 BIANUGIAHENE/BFIEE , Ba)ERREAHIRE ,
MXEG) , ISIERE ;

« KIEEGRIREASZEE |, RS CIRIENE ;
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EHEDFFAZ2E : SCADE Interlocking Builder

& ONVERGENCE

-138

BENED SRS

L RIRL IR P F I REIRI R e

e 50 BRSO , FRBNRRRST e
. ENRIERISOEE BT

IR HRE

st 2 W -
ESHME

QENE"R1RE HURXER :
FEVFFEYL
LTKTIEKT
IRENER
XE:GH

1822 Mzt
X Ezilliz
i
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Signal Switch X_Signal X_Switch

Section Route X_Section X _Route

Class Models(.xscade file
Cl Project(.etp file + .xscade file)




AT A%

SCADE Interlocking Builder

(5 examplevsw - SCADE

i |

Workspace

F D

-

= example. etp
520 example
=3 IL_modules
m-C3 Operators
5-[1 i1Package
=24 Operators
=3+ IL_MAIN
@1 Interface
@1 Locals
[ libdigital
[ liblinear
[ libmath
[ libmathext
(1 libpwlinear

S = ==

File Edit View Operator Insert Layout Project Tools

DEEQ & BB X o &S R K scade Design

Navigate Window Help
3] 23 & = Hou Xili - HeE | 4=
| | | |

-

-

example.etp

-

AR Il Output v ax

S 1 allow _=ig open_in bool “1:
S_1_keep_sig open_in bool “1: ~
S_1_keep_sig _open_inl bool “1:
S_?2_allow_sig open_in : bool 2
S_?2_keep_sig open_in bool "2
S 2_keep sig_open_inl : bool "2
R_1 allow_sig_open bool
E_1 keep_=sig open bool
FE_1 point_driver bool;
F_ 7 _allow_=ig_open bool
E_2 keep_sig open bool
FE_2_point_driver bool;
FE_3_allow_=ig open bool ;
FE_3_keep =ig_open bool
FE_3_point_driver bool;
SW_1_Hormal_forced : bool “1;
SW_1_Reverse_forced : bool "1
SW_1_sroute_point bool
SW_2_Hormal_forced bool “2:
SW_2_Reverse forced : bool “2;
SW_2_sroute_point bool
=
15 1 allow_=ig open_in = [E 1 _allow _=ig open]:
5 1 keep =19 _open_in [SW_1_sroute point]:
S 1 keep =ig_open_1 = [E_1_keep =ig open]:
S 1 HR O, S 1 DE & 1_HHE O = { #1 IL modules:¢ 5_ 1 allov_=ig open_in,.|5 1 _keep sig open_in, 5 1)
S_2_allcnw_51g o = [E_2_allow_sig open. R_3°3
S 2 keep =ig [SW_1_sroute_point, SW_2_ sroute._ polnt]
S 2 keep_=i = [R_2_keep_81g_open RE_3_ kee .
S22 HE O S 2 HHR O = ( #9 IL_ modules: 2,2, 2:)(5 ignal wgblock HMI, 5 2 allow =ig open_in., S 2 keep =ig open_in. S_2
E_1_. allow Slg Dpen, B 1 DDint 7 IL_; modules route maln ' 1_Route_Reguest_HMI, RE_1_route _section, E_1_route_point, |
el lea— rg—epetT—t 2_ keep Slg open, E_Z_point_ drlver = TE—meod . 2_Route_Reguest_HMI, R_2_ route_section, E_Z_route_point,
E 3 allow_=ig _open. _3 keep_=ig _open. E_3_point_driver = #3? IL modules: ' 3_Route Request_HHMI. E_3_route section. R_3_route point.
SW_ 1 Hormal_forced = [E_1_point_ drlver]
SU_l_Reverse_fDrced = [E_2_keep =ig _openl-
SW_1_sroute_point = { #47 II1_nodules: 1, 1:33(SW_1_Hormal_ forced. SV_1_Reverse_forced):
SW_2_Hormal_ forced = [E_2_point_driver, e —driver]:
SW_2_Rever=e forced = [E_2_keep_: Slg_open ) =ig_open]:
SW_2_sroute point = { #51 IL modules: SWltCh maindy 2, 2x»»3(5SW_2_ Hormal_forced. SW_Z2_FReverse forced): W

FileView

|\Messages h[ﬁoverage hDump ABuiId hSimuIator h Seript h I atlabs hlnfo Log /

For Help, press F1

16 © 2016 ANSYS, Inc.
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EHADISIESE : SCADE Interpreter/ 40NVERQ§
Coder/Verifier/Test Case Generator %

Execute SCADE Interpreter ‘e

————————

SCADE Coder

x Counter Example

SCADE Verifier
—~
?

SCADE Test Case Generator

PATH
WALKER

( |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
|
|
| |
| |
| |
| |
I L
| |
| |
| |
| |
|
|
| |
| |
| |
| |
| |
| |
| |

. BACKENDS' Static Analysis

—_—_———————— -
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A\

OSIESS : SCADE Verifier For MBSE

=) scue

Throties ©

c 9
Accetredst [-3]

D

3] Speeds_1 (2]

speed

Speeds_z (2]

SW Architecture
speeds [2]

[

=D
SCADE
SW Design [=2 st — /‘ J
- Ham = | - —
C

AT Architecture::Regulation’ =/
void Regulation_Architecture(

S Ect)_command 2/
tECU_cmd_Architecture *ECU_Command,

S AccelPedal” =/

tPercent_Architecture AccelPedal,

I Speeds S

tvehicleSpeed_Architecture Speed, outC_Regulation_Architecture *outC)

{
kcg_float32 tmp;
A SMIRegul L3S N
kcg_float32 _L3_Regul_SMT1;

A SIS
SSM_ST_SM1 SM1 _state_act;
S SME: S

kcg_bool SM1 _reset_act;

SW Coding

SESsSMI S
switch (outC—=>=SM1_state_nxt) {
case SSM_st_NotRegul_SM1 :
SM1_reset_act = (*ECU_Command).Status == ON_Architecture;
if (SM1_reset_act) {
SM1_state_act = SSM_st_Regul_SM1;
}
else{
SM1_state_act = SSM_st_NotRegul_SM1;
}
break;
July 5,2018 ANSYS Confidential
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2018%7H11 13E J:Pf

i 3 :]1, o e ) e )
L 3
2 Contracts:
SCADE Assume: <expr> ; — - =
3 — — 3t {3

Guarantee: <expr> ; 7 | 0
--%PROPERTY ["<name>"] <bool_expr> ;

SCADE Interlocking Builder

=D
SCABE, -~ assume_ID: expr -

™ guarantee_|D: expr

o p @l Counter Example

SCADE Verifier

o \/

SCADE FRONT

MODEL END
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