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LCHIP
Starter kitSK

[ Introduction to LCHIP Disclaimer

A Genesis Even if the added value of LCHIP is due to the

A LCHIP in a nutshell mathematical proof of the software, in this tutorial

A Roadmap we are mainly aimed at the Toolchain generating

A Starter Kit SKO | - the application.

A Acomplete transaction (LCHIP inaction) | 10 ytorial for the next version version of the
Programming starter kit will be more proof oriented

[

A The programming model

A ALCHIP project

A Function model

A Introduction to B: variables, constants, types, uint operators, inputs, outputs, operations, user_logic
A Troubleshooting

[ Use case 1;: Combinatorial

[ Use case 2: Clock %

[ Use case 3: ...
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Introduction to LCHIP
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Genesis

A Need for a technical solution to overcome difficulties to develop SIL3/SIL4 systems

I Require rare human resources to complete successfully
I Very short delays (~6 months) to design new systems
i Off-the-shelf block solutions difficult to adapt

200 cm

Technology based on
double-processor and formal method

Siemens S7 PLC

Coppilot.M PLC SIL4

Sao Paulo L2 & L3 (2009) Sao Paulo L15 (2016)
Stockholm Citybanan (2017)
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Genesis

Technology experimented several times

(2016)

Stockholm  Citybanan
(2017)

Platformscreendoorscontrolerinstalled
in Stockholm Citybanarn

Gateway SATURN
(2016)
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Technology certifiable

BUREAU VERITAS

Certification

Certificate

Given to

CLEARSY System Engineering
320, avenue Archimede
Les Pléiades, Bat. A

COPPILOT.M Stockholm application « série A »

implementing the SIL3 safety function
“Automatic Sliding Doors (ASD) Opening Authorization”

implementing the SIL3 safety function

MMMMM
IIIIIIIIII




Genesis

Next Step

Develop a generic version of this technology
that could fit a broader range of applications
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LCHIP In a Nutshell

SOFTWARE &  HARDWARE Factory
PLATFORM to generate a function
FOR SAFETY CRITICAL APPLICATIONS that executes safely

DESIGN EXECUTION

A Cover the whole development cycle
[ ease the development of safety critical applications A Safety principles are built-in
A Based on a formal language and related proof tools
A Mathematical proof replaces unit and integration testing
A Avoid expert transactions over multiple languages

[ ease the certification of safety critical applications A Safety cannot be altered by the developer ( é%

A Comes along with a certification kit

Disclaimer: LCHIP is not SIL3/SIL4 by itself. The developer is responsible for the safety demonstrations L E AR S Y

TEMS ENGINEERING



LCHIP In a Nutshell

Deggn

Domain

SPECIfiC. = Translator - B model Application g EX EC U T I O N

Language

[ Developer focus on the function to develop by using its usual tools / language

[ Transformation of the DSL inputs into B formal models, proof, code generation and compilation are fully automatic
Some constraints to comply though @
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