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BAE Systems around the world
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I BAE Systems UK Sites I
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A brief history of our Model Based Engineering at Electronic Systems
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Fixed Pipeline OpenGL
implementation in
Simulink, Auto-coded
using HDL Coder for
embedding in an FPGA
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In 1969, standing next to
listings of the software she
and her MIT team produced

for the Apollo project
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DO-331 Table MB.1-1 — Model Usage Examples

Process that
generates the
life-cycle data

MB Example 1

MB Example 2

MB Example 3

MB Example 4
(See Note 1)

MB Example §
(See Note 1)

System
Requirement
and System
Design
Processes

Requirements
allocated to
software

Requirements
from which the

Model 1s
developed

Requirements
from which the

Model 1s
developed

Requirements

from which the
Model 1s
developed

Requirements
from which the
Model 1s
developed

Design Model

Software
Requirement
and Software

Design

Processes

Requirements
from which the
Model 1s
developed

Specification

Model
(See Note 2)

Specification
Model

Design Model

Design Model

Textual
description
(See Note 3)

Design Model

Software
Coding
Process

Source Code

Source Code

Source Code

Source Code Source Code
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Simulink makes it easy to understand what’s happening, but not why
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Simulink makes it easy to understand what’s happening, but not why
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Simulink Requirements

Simulation, Processor and Hardware in the Loop Test Cases Traceability to HLR

Simulink Coverage

Coverage Metrics

Simulink Design Verifier

(FM-A) Automatic Test
Case Generation

Requirement Based Test Cases identified

Functional Test Cases

Simulation Test
Cases Traceability

Simulink Requirements

Requirements Authoring

(FM-B) Design Error Detection and (FM-C) Property Proving

i
using Formal Methods -

Model in the Loop (MIL) Functional Testing

Test Cases Traceability to LLR

Model Conformance Checks

Embedded Coder

Model Coverage Analysis

&\ MathWorks

Accelerating the pace of engineering and science

D0O-178C Workflow with Qualified Code Generation

SPECIFICATION
High Level Reqs
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DESIGN MODEL

Low Level Reqs

LLR and Source Code Traceability to HLR

Process that
generates the | MB Example I MBExample2  MBExample3  MB Example4  MB Example 5
life-cycle data

Requirements from

System B R which the Model is
Requirement ‘]‘]“‘“’:"“I‘ l"y‘ from which the  from which the | from which the developed
and System "\' ;I‘“ Y Model is Model is Model is

Design Processes oftware developed developed developed
Requirements ffom | qo.ification Specification

Software which the Model is | "‘“m‘k"'l X "‘;M‘M Design Model

Requirement developed —
Textual
Design Model Design Model e
description

fware Coding | g0 ce Code Source Code | Source Code | Source Code Source Code

Process

DO-331 Table MB.1-1 Model Usage Examples
Model is a model high-level

that provides an abstract representation of functional,
performance, interface, or safety of the software a Model does not define software

design details such as internal data structures, internal data flow, or internal control flow.

Design Model is @ model that defines any software design such as low-level requirements, software architecture, algorithms,
component internal data strictures, dota flow and/or control flow. A model used to generate Source Code is a Design Model

LLR Traceability to HLR . " x
Simulink Requirements
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TEXTUAL SYSTEM
REQUIREMENTS | a3 SOFTWARE REVIEW

MODEL
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How do BAE Systems automate Software Model Creation ?

.

SYSTEM
MODEL

Transfer all High
Level Requirements

Traceability from
System Model to
’ L Software Model
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We are further enhancing our strategy for BAE Systems’ Future Products
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Are LLMs the next step in the future of defe

ct free development ?

i) \ : | .
2 - Q : ’.”-. g ‘.:." .'\ : s

| ' TARGET/
. ceview | SOFTWARE ¥ — SOURCE AUTO OB JECT CODE

MODEL CODE REVIEW
e \’ X A - : ‘ ‘ U
\“Av;‘ ‘ \ A= : - \ 1SZ 1T\ ‘ = -

REQUIREMENTS RUN TESTS ON MODEL REPEAT TESTS FOR REPEAT TESTS FOR &
BASED TESTS TO GAIN COVERAGE OBJECT COVERAGE

N

- ..‘ \

7 St "
N } X

BAE SYSTEMS




Thank You
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