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SETTING THE CONTEXT OF MISSION CRITICAL SYSTEM
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MARKET PERSPECTIVE

SOFTWARE VENDOR OEM PRIME
*+ Open « Differentiator « Enough to win the
rogram
+ Seamless « Manage cost Prog

* Expectations

* All-in-one Management

LYNX
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GOVERNMENT

* Vendor Lock!
« Not fast enough

« Qverruns



OPEN | REUSE | PORTABILITY

NOT REALLY NEWS, RIGHT?
Modular Open Systems Approach %




Widely adopted software architecture of choice
International OSA alighment

Adoption: Open & competitive marketplace
Adaptable & rapid response to threats

Reduced costs and time to deployment

STEM FROM PLATFORM COMPOSSIBILITY PYRAMID s owned by the UK MOD

Governed by a management agency led by UK MOD
Governance: Enables shared benefits & efficient certification
Controlled access to a digital support environment

0 Component proprietary to remain with developer
Promote as best practice on a global scale
Marketing & Promotion: Work with selected international partners
PYRAM I D Evidence based demonstrations & successes

Future Alrborne Capability Environment Sustainable pool of skilled engineers
Skills: Affordable training pipeline
Flexible engineering workforce

Policy & N Reuse
Mandates

Ny

‘x\ Competitive options,
MOSA ¢ obsole ce mitigations, and

e 4 objectives
Affordablllty aPa" ty .’
+
\ , Quicker and more flexible
Adhere to Better Gedio ke - _— Capability Reuse contracting options and
Buying Power Warfiahter Fast « Expand common reduced repetitive NRE efforts.
« Lower Lifecycle Costs ST T — -~ capability reuse across
» Reduces development C paouty
* Increases competition and intagralion services and coalition
and re-competes timelines, primarily PR
* Reduces vendor lock through software reuse + Enhance interoperability
+ Capability to field More Affordable - Facilities quick and Capabilities-based of software components aielvErer S BEIEr e i Tar
cker . _ within a computing Y ndor lock, r barrier to entry for
qui Lifecycle Cost efficient mission payload Improvements e : comp insertions by
+ Cross platform * Obsolescence / DMS changes + Maintain technology o ) : i ot oy
akgnment + Reduce duplicative superiority S _ INAows
development « Spur Innovation ( op & certify once, of capability insertion with

defined key interfaces.
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<systemresources>
<pProcessor processo
</systemresources>
<schedulingpolicy policy.
<majorframe process
<dynamicsched>
<thread v
<thread v
</dynamicsched
<minorframe vp
<minorframe - .
</majorframe>
</schedulingpolicy>
<partition pname="partit
<guestimage memregionnam
path="/home/1sb/lynxsecu
<guestimage memregionnam
path="/home/1sb/lynxsecu
<guestimage memregionnam
<guestimage memregionnam
<guestimage memregionnam
<guestimage memregionnam
server lab/busylsa/ls
<guestimage memregionnam
path="/home/1sb/lyns
<externaldevice ez
externaldevname
xternaldevname="CIK

DISCONNECTS VISION VS REALITY

OPERATING ENVIRONMENT
Platform portability

DEVELOPMENT PARADIGM
Heterogenous development

MOSA USE CASE
Re-use

LYNX
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PLATFORM PORTABILITY FACTORS

APP LEVEL
* Platform API “libc”

PLATFORM LEVEL
« Unique Platform Behavior
« Unique Driver Architecture

* Proprietary
- BSP
« System Configuration

« System Integration Tooling

« Analysis/Evaluation Artifacts

g Em Em o o - - . oy

’ N I S S S S S - - .-
\/ / APP
D —— H
I | libc
I I Middleware Middleware Middleware
POSIX API POSIX API I I POSIX API POSIX API POSIX API
ABI I I ABI ABI ABI
. IPC, Access Control, Health : IPC, Access Control, Health
OS Services I I OS Services
Resource Mgr File System, Network Stack I I Resource Mgr File System, Network Stack
el R Driver  Ethemet Storage GPU USB Serial | I . T L e
VENDOR A / \ VENDOR B
e o ) R e e
»
»
.
Incompatible

 Kernel libraries

* Subsystem coupling
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Middleware

POSIX API

ABI
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THE
FUTURE IS
BRIGHT!
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TODAY

Homogenous SDK

FUTURE

Heterogeneous SDK
Separable OE Layers
Standard Configuration

HOMOGENEOUS DEVELOPMENT

1
—

BUSINESS LOGIC

FACE™ APIs

PROPRIETARY RTE

PROPRIETARY ABI

OPERATING SYSTEM

uolenbiiuod
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HETERGENEOUS DEVELOPMENT

SDK

W

Il
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APPLICATION ENVIRONMENT

BUSINESS LOGIC

FACE™ APIs

PROPRIETARY RTE

Data Services

Drivers

Kernel

Hardware — CPUs, Mem, I/O




COMPOSITION REDINESS LEVEL CONCEPT

Composition readiness level (CRL) is a systematic measurement of the interfacing of compatible interactions between
components on the same Operating Environment. The methodology can help discover a direction for improving integration with
other software components.

Composition Readiness Levels
Levels Description
Composed systems can be validated with automation
Composition of system can be automated
Configuration of component can be automated via standard specs
Components be configured with parameters via standard interfaces
Components can interoperate with different generation components and OEs
Components can run at any level of a software stack

Components can be independently tested on surrogate lab environments

N NN OO0 3 00 O

Components can have different attributes (language, addressing)

—

Systems Integrated with components from different SDKs

0 Components can be built from a common set of APIs

LYNX
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MARKET PERSPECTIVE

STAGE 1 STAGE 2 STAGE 3

APl COMPATIBILITY ABI COMPATIBILITY AUTOMATED ASSISTANCE

Software binaries built by
Software source code can be different tools and fielded on
ported, recompiled, and different operating systems can

] ]

| l | Models, such as AADL, can be
| : |

I integrated int t I | .

| s lralise linde vz st | | bere-integrated on new systems

| : |

| ] |

I

|

I processed to integrate,
| configure, and verify
I
I
I

|

I

I

- o correctness of a composed I
without modifying source code |
I

]

system of modules
of components

- e e o e -
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GOALS

* Preserve current APl dependency

’ * Enhance Portability
PORTABILITY R

. Run on Qemu

*  Run on Hypervisor
. Run on Cloud Platform / Containers

UNIKERNELS
*  Open up applications
[ APPS ] [ APPS ] [ APPS ] [ APPS ] * Let customers have source access to all application dependencies
* Make separation kernel a standard software backplane
Like a VPX Backplane
Common Common Common Common
Connector Connector Connector Connector
Payload Switch/
Slots Management
. .. Do e —— « Standard device tree interface
Standard Application Module Backplane a7 VPX|[VPX|[VEX] VX [VPX
Expansion - e Standard Data Plane
(FP) ]
Separation Kernel / Hypervisor Dsta e AR = * Standard Plug-n-Play

(FP)

+ Standard Mgmt

Control Plane || contrl ||| Contrl
(UTP) Plane | | Plane

+ Standard Diagnostics

Management IPMC
Plane (IPMB)

Utility Plane i
Includes Power,

LYNX
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MBSE ASSISTANCE

System Integrator System Evaluation

Architecture
Specification

. Behavior/Property
Specification

Component / l
Specification l
- v/
% —
—
V System Verification
- Specification
N

Pre-qualifications of Solved -
components Platform
Components Config
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<systemresources>
<pProcessor processo
</systemresources>
<schedulingpolicy policy.
<majorframe process
<dynamicsched>
<thread v
<thread v
</dynamicsched
<minorframe vp
<minorframe - .
</majorframe>
</schedulingpolicy>
<partition pname="partit
<guestimage memregionnam
path="/home/1sb/lynxsecu
<guestimage memregionnam
path="/home/1sb/lynxsecu
<guestimage memregionnam
<guestimage memregionnam
<guestimage memregionnam
<guestimage memregionnam
server lab/busylsa/ls
<guestimage memregionnam
path="/home/1sb/lyns
<externaldevice ez
externaldevname
xternaldevname="CIK

TAKEAWAYS

SYSTEM LEVEL PERSPECTIVE

« Heterogenous Development

« From virtual to real hardware

TRUTH SOFTWARE DISAGGREGATION

« Clear design rules

« Small units of execution

SHIFT LEFT

« Heterogenous Development

« From virtual to real hardware

LYNX
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BRINGING THE VALUE
OF OPEN STANDARDS

TO AVIONICS & DEFENSE

SOLUTIONS THAT NOT ONLY MEET TODAY'S CHALLENGES BUT PAVE THE WAY FOR
TOMORROW'S TRIUMPHS.
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