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SETTING THE CONTEXT OF MISSION CRITICAL SYSTEM
WHERE GOOD ENOUGH IS NOT GOOD ENOUGH!
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MARKET PERSPECTIVE

• Open

• Seamless

• All-in-one

SOFTWARE VENDOR

• Differentiator

• Manage cost

OEM

• Enough to win the 
program

• Expectations 
Management

PRIME

• Vendor Lock!

• Not fast enough 

• Overruns

GOVERNMENT



OPEN | REUSE | PORTABILITY
NOT REALLY NEWS, RIGHT?



NOW ENTER MOSA
STEM FROM PLATFORM COMPOSSIBILITY



DISCONNECTS VISION VS REALITY
OPERATING ENVIRONMENT
Platform portability

DEVELOPMENT PARADIGM
Heterogenous development

MOSA USE CASE
Re-use



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

libc

APP

VENDOR A

libc

APP

VENDOR B

Incompatible

• Kernel libraries

• Subsystem coupling



THE 
FUTURE IS 
BRIGHT!



TODAY

• Homogenous SDK 

FUTURE

• Heterogeneous SDK

• Separable OE Layers 

• Standard Configuration 

HOMOGENEOUS DEVELOPMENT 

SDK

HETERGENEOUS DEVELOPMENT 

SDK SDK

Kernel

Data Services

Hardware – CPUs, Mem, I/O

Drivers
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MOSA
FOR OPERATING SYSTEMS

APPLICATION ENVIRONMENT

BUSINESS LOGIC

FACE™ APIs

PROPRIETARY RTE

PROPRIETARY ABI 

BUSINESS LOGIC

FACE™ APIs

APPLICATION ENVIRONMENT

PROPRIETARY RTE

STANDARD ABI 



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

9 Composed systems can be validated with automation

8 Composition of system can be automated

7 Configuration of component can be automated via standard specs

6 Components be configured with parameters via standard interfaces

5 Components can interoperate with different generation components and OEs

4 Components can run at any level of a software stack

3 Components can be independently tested on surrogate lab environments

2 Components can have different attributes (language, addressing)

1 Systems Integrated with components from different SDKs

0 Components can be built from a common set of APIs



MARKET PERSPECTIVE

Software source code can be 
ported, recompiled, and 
integrated into a new system

API COMPATIBILITY

STAGE 1

Software binaries built by 
different tools and fielded on 
different operating systems can 
be re-integrated on new systems 
without modifying source code 
of components

ABI COMPATIBILITY

STAGE 2

Models, such as AADL, can be 
processed to integrate, 
configure, and verify 
correctness of a composed 
system of modules

AUTOMATED ASSISTANCE

STAGE 3



PORTABILITY
SK+UNIKERNEL ARCHITECTURE

UNIKERNELS

Common 
Connector

APPS

Common 
Connector

APPS

Common 
Connector

APPS

Common 
Connector

APPS

Standard Application Module Backplane

Separation Kernel / Hypervisor

GOALS

• Preserve current API dependency

• Enhance Portability
• Run on Linux
• Run on Qemu

• Run on Hypervisor
• Run on Cloud Platform / Containers

• Open up applications
• Let customers have source access to all application dependencies

• Make separation kernel a standard software backplane 
Like a VPX Backplane

• Standard device tree interface

• Standard Data Plane

• Standard Plug-n-Play

• Standard Mgmt

• Standard Diagnostics



MBSE ASSISTANCE
MODEL GUIDED INTEGRATION AND EVALUATION OF PREVIOUSLY DEVELOPED COMPONENTS

System Integrator

Architecture
Specification

Component 
Specification

Solved
Platform
ConfigComponents

Pre-qualifications of 
components

System Evaluation

Behavior/Property
Specification

System Verification
Specification



TAKEAWAYS
VISION OF TRULY REUSABLE SOFTWARE

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 



TO AVIONICS & DEFENSE

BRINGING THE VALUE 
OF OPEN STANDARDS

REUSE OF EXISTING 
CODE

AVOIDS VENDOR 
LOCK-IN

ACCELERATE SYSTEM 
DEPLOYMENT TO 

WARFIGHTERS

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


