Graphical Model-based Software
Development at the Space Vehicle
Integration Laboratory

Michael J Phillips
Lockheed Martin Space Systems Company
November 5™, 2009

34 Annual Workshop on Flight Software
(FSW-09) @ JPL



L

".Vehlcleln_tegratlon Lab [ %//7
Overview— | <l

| Space Vehicle Integration Laboratory (SVIL) |

M powerful new engineering envir

The Power of Simulation: Reducing Schedule and
Cost While Improving Mission Success
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mThe SVIL is a space vehicle simulation and modeling environment that is primarily useful in

supporting programs (study, research, development) and IR&Ds with early risk mitigation tools and
strategies that benefit vehicle and subsystem component architecture, design, analysis, and trade
activities.
AThe SVIL also provides an environment in which early flight software architectures, designs, and
prototype code can be tested against robust vehicle simulations (both non-real-time and real-time)
AThe SVIL is a substitute for program-specific test beds that satisfy unique vehicle simulation
requirements (including HWIL)
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A Four foundational SVIL capabilities promise to increase execution

efficiency and lower program costs:

1. Model-Based Graphical Software with Autocode capability for Embedded Systems
Software

2. Low-Cost Test Beds introduced early in the lifecycle that fill a crucial gap in a suite of
simulation capabilities currently on typical programs

3. Risk Reduction testing using Rapid Prototyping with Models and Test Beds in critical
risk areas

4. Early Lifecycle Testing on heritage and new software products to gain customer
confidence and mature the end software product
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Phase

HW/SW
Architecture

ESW/HW

Integration

SVIL Benefit

* Requirements validation through early
simulation

- Early feedback re: requirements feasibility |
and specificity

* Provides early look at requirements
coverage

IR&D/Pre-proposal
SVIL Benefit

Activity
+ Provides services to support vehicle HW |

/’ Technology and SW technology studies

Evaluation = Simulation capabilities validate
technology choices to make bids credible

* Requirements validation through early |
" simulation
equirements = Early feedback re: requirements feasibility

Validation

and specificity
* Provides early look at requirements
coverage

4 « Early understanding of HW and SW design
Arch/Design

concepts using non-real-time and real-
time simulation

Concepts » Provides capabilities to perform what-if
analyses related to HW, SW, and interface
architecture and design trades

* Provides early look at potential

performance issues associated with

Integration SWIHW integration

Concepts » Allows for trades on potential FSW

implementation and related issues with
existing/new C&DH HW




