(6’ SAFETYLON

Warsztaty szkoleniowe

Technologia SafetyLon
w systemach zwigzanych z bezpieczenstwem

funkcjonalnym
Metodyka prac przy projektowaniu aplikacji
Modut 5.1
PouisH
=tee

~ SAFETYLON

1. | Definicja interfejsu sieciowego
2. |Konfiguracja Safe Operating Scheduler’a

3. | Plik modelowy Neuron C do definicji interfejsu
sieciowego
4. |Zastosowanie narzedzia SafetyLon Application Builder

5. |Zastosowanie srodowiska Keil MDK do wytworzenia
kodu binarnego SOS + aplikacja dla obu procesorow
ARM
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SEfLEN

model.nc —
(NeuronChip =
network interface) SOS files: Tools
SafetyLon safetylon_config.[c|h] .
Application sapi_nvdef.[c|h] Files:
Builder Lonbeglell for LC3020 platform
NvTypes.h

for NeuronChip platform
common for both platforms

scos_startup.[c|h]
scos_nvtypes.h

SLN_Parameters.sab
Common Parameters
(LC3020
network interface)

ShortStack compiler

AN
application file:
application.[c|h]
Keil

Final binary file:

SOS files: ARM MDK MySafeDevice_SC1.axf
&) Applica.tion API MySafeDevice_SC2.axf
J Application A A

(] CPU test

) EEPROM interface

] Management

) Network Access Layer

] RAM test

] ROM test

] Safety Chip Interface

] SafetyLon Communication
] Safety IO Interface

_J Software Monitoring

] State Machine

[J System

] Voltage Monitoring

Project file:
MySafeDevice_SC1.Uv2
MySafeDevice_SC2.Uv2
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SEfLEN

» Konfiguracja:
— Interfejsu sieciowego (zmiennych sieciowych
wejscia/wyjscia poziomu standardowe;j sieci Lon)
» Plik modelowy Neuron C (platforma NeuronChip)

» plik XML (platforma LC3020)
» =» SafetyLon Application Builder

— binaria SOS

» opcje SOS konfigurowalne w zrodtach - (makrodefinicje
#define/#fundef)

« funkcje application_init(), application()
« = Keil MDK
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#pragma enable_sd_nv_names
#pragma set_node_sd_string "SafetyLON Test 0008"

msg_tag bind_info(nonbind) sage_mgn;
#pragma set_std_prog_id 81:02:03:05:28:0A:04:08

// INPUT NVs
// Non-safe input NVs

network input sd_string("NonSafe in data 1") SNvT_switch nviData;

// Safe dinput Nvs
//##SL SNVT_switch
network input sd_string("safe output 1") UNVT_safe_2 nvis_D0l;
//##SL SNVT_switch
network input sd_string("safe output 2") UNVT_safe_2 nvis_D02;

// OUTPUT NVs
// Non-safe output NVs

network output sd_string("Nonsafe out data 1") SNVT_switch nvoData;
network output sd_string("soSs+App Version info") SNVT_str_asc nvoAppver;

// safe output Nvs

zmienne
bezpieczne

stowa kluczowe

//##SL SNVT_switch,1500,100,250
network output sd_string("safe input 1") UNVT_safe_2 nvos_DI1; /
//##SL SNVT_switch,1500,100,250

network output sd_string("safe input 2") UNVT_safe_2 nvos_DI2;

//##SL UNVT_timesync

network output sd_string("safe out NV time sync") UNVT_safe_4 nvos_Time;
//##SL UNVT_timesync,5000,200,1000

network input sd_string("safe out NV time sync") UNVT_safe_4 nvis_Time;
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nazwa SNVT,

max. heartbeat,

min heartbeat,
domysiny heartbeat
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model.nc lub Projekt SLN.sab =

ﬁ Safetyllon Application Builder- slon_tc_0008 sab

File Project Extras Help
—Micra Server
@ Z model file: I ............ \SafetyLon\ShortStackiSLonappBuildermodel. nc @l =
Projeck
Template: ISS_FT312D_1 Q000kHz E:Il
@ Transceiver: ITP,l'FT—lD d Clock Speed: IID MHz d
Settings — ¥ Service pin notification —————————————————
¥ Makification delay |1 seconds
e — application
—Iv Specify program [0 Explicit addressing
| 81:02:03:05:28:00:04:08 E ’7 ¥ Enable explicit addressing
—Safetylon Operating Scheduler (S0OS)
Mo, of consumer kable entries: I'ﬁD
Time syncronisation: * centralized " decentralized (nok supported by 505 so Far)
- o Ew s
ETYLON
¥ &N = = -
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“ SA?E'I'-YLSN-

File Project Extras Help
Creation options
@ Oukput Folder: |D:'I,Projects'l,SaFetyLon'I,ShortStack'l,SLonF\ppBuiIder'l,TC_DD16 =
Project
[Ckaabioo
@ P create output files
Settings ogram Files‘iSafetylLontSafetylon Application Builder’ Temwpl|#|
Beading file C:“ZProgram Files‘\Safetvylon\Safetvlon Applicaticn BuilderiTempl
Beplacing file C: 3 Program Files'\ZafetvyLon'Safetvlon Application Builder’Tew
Constructing header information
@ Constructing network wariahle indicies
’ Checking time syncronisation network wariables - centralized - 0K
Creation Getting number of message tags - 1
Getting number of network wvariables {(API) - &
Getting number of network wvariables (LON) - 8
Constructing network wvariashle declarations
Constructing network wvariable definitions
Getting nmumber of safe input network wariahles - 32
Getting nmumber of safe output network wariashles - 32
Writing file D:3ProjectsiSafetylLon’ ShortStack\ SlondppEuilder’ TC_O001&6%Applic
Writing file D:3ProjectsiSafetylLon’ ShortStack\ SlondppEuilder’ TC_O001&6%Applic
Writing file D:WwProjects)SafetyLon’ ShorcStack \ ShondppBuilder’ TC_O001l6\Applic
Writing file D:WwProjects)SafetyLon’ ShorcStack \ ShondppBuilder’ TC_O001l6\Applic
Writing file D:WwProjects)SafetyLond ShortcStack \ ShondppBuilder’ TC_0016% Short
0 wrarning(s), 0 erroris)
- o o oaw s ||
SAFETYLON £ I [l

=>» Pliki SOS dot. interfejsu sieciowego

SafetyLon Training Workshop Modut 5.1 — Metodyka prac przy projektowaniu aplikacji © LMD&LUS&PLUG Slajd nr 7

"SAFETYLON

File Edit ‘iew Project Debug Flash Peripherals Tools S¥CS  wWindow
PeHd| BR[| 2= E % %% S
«= @ 2 q@FE " e m dla SC1
%3 4%|SafetyLon_FLASH-ULINK ~| B

Tk

| Project pace > x|
*[|gyild target Pn AF
+ ] (=LAl
#1771 CPU Test [ |
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~ SAFETYLON

Kompilacja aplikacji dla SC2

E Safetyllon SCZ - pYision3

Ele Edit “iew Projeck Debug Flash Peripherals Tools SWC2S  Window
@ 2R D2 EEe% TR
=@ 2 a @B " e m

¥4 #X|SafetylLon_FLASH - SAM-ICE - |

"rxl

dla SC2

= 223 jBuild target NI
[@ Application API
[+-F7  Apolication
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~ SAFETYLON

t adowanie plikow wynikowych do SC1

E Safetyllon_SCT - p¥ision3

File Edit “iew Projeck Debug Flash Peripherals Tools SWC2S  window
BeH@ RO EEsN IR
=@ 2 q B[RE " e m dla SC1

SafetyLon_FLASH-ULINK -| &
| Project Workspace * |

Application API  |Download to Flash Mermory

+ Application
[+-73 CPU Tesk |i|
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SAFETYLON

t adowanie plikdw wynikowych do SC2

E Safetyllon_SCZ - p¥Wisiond

EEiIe Edit “iew Projeck Debug Flash Peripherals Tools SMZS  Window
" PEH@| P RR (D [EE %SRS
e m & a [BE o e m

dla SC2 .
e f@}]ﬁa |SafetyLon_FLASH - SAM-ICE -| ¢
|Project Workspace X - x| |
ot = R = W8 S Y| Diovsaniload o Flash Memnarsy
Application API
7 Application I
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5. | Wprowadzenie do srodowiska projektowego
5.1. | Metodyka prac przy projektowaniu aplikacji

P2 |Przerwa 2 Modut 5.2
5.3. |Interfejs programowy aplikacji (API)
6. |Integracja sieci SafetylLon
7. | Przyktadowe aplikacje
7.1. | Demo funkcji bezpiecznych
7.2. | Obstuga przycisku awaryjnego
7.3. | Element logiczny

8. |Wytyczne dot. zarzgdzania bezpieczenstwem
funkcjonalnym
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