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DDC-I 

Leading provider of mission/safety-critical software 
solutions for 30 years. 

ÅHeadquarters in Phoenix, AZ 
ÅWorld-wide presence 

ÅPrimary market: Certifiable avionics software 
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Core Competencies 

ÅCertifiable, safety-critical RTOS products 
ÅDeos (ARINC-653, RMA, POXIS or hybrid) 

ÅIntegrated Development Environment (IDE) 
ÅDevelopment, testing & analysis tools 

ÅDO-178/ED-12 certification expertise 
ÅFirst DO-178 DAL-A (Ada) product released in 1992 

ÅWe perform our own certification work 

ÅWe defend our certification artifacts during all audits 

ÅWe do not reverse engineer certification artifacts 
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Corporate Milestones 

ÅFounded 1985 ï Ada compiler for x86, 860 

Å1988 ï DACS selected by Honeywell, RC, etc.  

Å1991 ï DO-178 DAL-A Ada runtime 

Å1998 ï Deos certified to DAL-A (by Honeywell) 

Å2008 ï Licensed Deos and HeartOS 

Å2012 ï ARINC-653 offered on Deos 

Å2016 ï Deos SafeMC released, ARM offered 

Å2019 ï FACE 3.0 conformance, Engineering doubled 

in size to keep up with rapid growth 
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Supported CPUs 
ÅARM A 
ÅA9 - Xilinx Zynq 7000, NXP i.MX6, Altera Cyclone V  

ÅA53 - Xilinx Ultrascale+, NXP i.MX8, S32V234 , QorIQ 

Layerscape LS1043A, LS1048A 

ÅA72, A15 ï Contact DDC-I 

ÅIntel (and compatibles) 

Åx86 (Pentium, Atom, Celeron, Core (duo, i7, é), AMD GSeries) 

ÅPowerPC 
Åe6500/e5500/e500/e500mc (QorIQ), e200 micro-controllers (51xx, 

52xx, 56xx, 57xx), G2/603e (82xx), G3 (7xx), e300 (83xx), 

G4/e600 (74xx, 86xx), 405x, 440x, 465x 

ÅMIPS 
 é support for more processor families & 

processor cores than any other partitioned 
certifiable COTS RTOSé 
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The Deos RTOS 

Differentiators 
Avionics Pedigree 

Scheduling Partitioning, RMA & 653 

Certified Software Reuse 

Data Distribution Service 

Multicore and FAA CAST-32A 

Development Tooling 
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Top Level Differentiators 

ÅOne RTOS product line - no product fragmentation for 

653, multicore, or processor type (no CPU dependencies) 

ÅDesigned for Reuse ï DAL A linking loader built in, 

RTOS built of independent relocatable libraries. 

ÅTechnical - Almost 20 patents on Deos  

ÅOriginally : Slack scheduling, RMA scheduling, etc. 

ÅRecently : Cache partitioning, Safe Scheduling, etc.  

ÅControlling interference patterns on multicore systems 

ÅKey multicore design criteria ï cannot be ñbolted on as an afterthoughtò 

ÅVery strong support team and support models 

ÅCompany focus on real-time safety critical 
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Differentiators - Portability 
ÅConsistent certifiable code base line across processors  

ÅPowerPC to ARM to x86 is a recompile (ask our partners) 

ÅOnly one Deos baseline (not 6 or 7 versions which is costly for customers) 

ÅDeos designed modularly 20 years ago 

Customer Benefit :  

1. Modularity and reuse yields significant cost savings 

2. Deos is easily offered on new processors  

3. Tooling is consistent, 3rd party products migrate  

ÅConsistent set of artifacts, processes and test suite 

ÅDDC-I has always done our artifacts in house (no Verocel or 3rd party) 

ÅModularity enables us to leverage prior certifications  

ÅRarely break backward compatibility 
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Differentiators - Technical 

ÅFlexible scheduling 

ÅCan use RMA scheduling to compliment ARINC 653 scheduling 

ÅSlack scheduling maximizes CPU performance 

ÅSafe Scheduling for multicore (patented) ï can use all cores for DAL-A  

ÅPerformance 

ÅExtremely quick boot up times  

ÅOften 30% faster than competition on context switch times 

ÅToolset 

ÅBased on Eclipse and GNU (but can run other) 

ÅDO-330 qualified where applicable  

ÅTiming & resources tracked in Deos kernel and presented via tooling 

ÅCritical time kernel gathers performance statistics 

ÅIncluded coverage tool (ABC) provides MC/DC at binary level 
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Differentiators ï Technical (cont) 

ÅDDS - Deos has a DAL-A DDS (IOI) built in 

ÅProvides data abstraction ï needed for binary reuse. 

ÅHighly efficient ï customers track thousands of data points 

ÅUser Space library, configurable via XML package  

ÅOptional components: 

ÅCFFS (certifiable fast file system) - Optional ARINC 653 P2 APIS 

ÅAFDX libraries (ARINC 664) 

ÅTTE libraries (time triggered Ethernet) 

ÅPOSIX libraries 

ÅARINC 615A Target Data Loader libraries 

ÅWatermarking  

Å Deos kernel tracks and can report performance statistics  

Å Can leverage CPU performance monitors, useful in multicore 
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Pedigree 

Background 

ÅDesigned from the ground up for: 
Å Mission-/safety-critical applications & DAL A 

Å Real-time performance 

Å Integrated Modular Avionics (IMA) 

Å1998: Initial certification baseline (DAL A) 

Å2017: Latest certification baseline (DAL A) 

Å2020: Next planned certification baseline (DAL A) 

 
é a mature, trusted product, widely deployed for over 15 years. 
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Pedigree 

Deos Deployments 

Aircraft 
Å Agusta AB-139 

Å Airbus A320, A330, A340, A380, A400M 

Å Bell-Boeing V-22 Osprey 

Å Boeing 757, 777, 787, F-18, 

Å Bombardier CSeries, Global Express 

Å Cessna Citation V, Sovereign 

Å Comac ARJ21, C919 

Å Dassault F7X, F900, F2000 

Å Embraer ERJ-170, ERJ-175, ERJ-190, ERJ-195 

Å Gulfstream GIV-X, GV, G150, G200, G350, 
G450, G500, G550, G650 

Å Hafei Y-12 

Å Hawker Horizon, 450 

Å Hindustan Aeronautics Limited, LUH, ALH 

Å Lockheed C-5, C-130J, C-141 

Å Pilatus PC-12NG, PC-12-NGX 

Å Spectrum S-40 

Å Viking Twin Otter 

 

Avionics Functions 
Å Air Data Computer 

Å Air Data Inertial Reference Unit 

Å Cockpit Video 

Å Communications & Radios 

Å Data Recorders 

Å De-Icing 

Å Digital Engine Controller 

Å Displays 

Å Electronic Flight Bag 

Å Enhanced Ground Proximity Warning 

Å Flight Controls 

Å Flight Instrumentation 

Å Flight Management 

Å Health Management 

Å Maintenance 

Å Power Distribution 

Å Traffic Collision Avoidance System 

Å Weather Radar 

é best-in-class service history on a broad range of aircraft & functions. 
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Certification Baselines (DAL A) 

A single line of on-going DAL-A development 

continuity 

processes, 

procedures & tools 

plans 

people 

product 

Å Jozef van Baal ï JAA 
ÅConnie Beane ï FAA 

ÅMarc Bouvelle ï EADS 
Å Jorge Castillo ï FAA 

ÅMike DeWalt ï FAA 
ÅRicky Jones ï FAA 

Å Sylvain Le-Borgne ï EADS 
Å Ian Mac Laren ï EASA 

Å Pippa Moore ï JAA 
ÅDon-Jacques Ould-Ferhat ï EADS 

Jun 98 

v 5.0 

TC 

Jun 01 

v6.5.0 

FAA 

Some auditors weôve worked with 

May 02 

v 6.9.2 

FAA/JAA  

Jul 02 

v 6.12.0 

FAA/JAA 

Mar 05 

v7.1.0 

EASA/FAA 

Dec 09 

v7.2.3 

EASA/FAA 

May 11 

v7.6.2 

EASA/FAA 

Aug 13 

v7.10.6 

TC/DERs 

Å John Philbin ï FAA 
ÅGerald Pilj ï FAA 

Å Leanna Rierson ï FAA 
ÅCecile Saint-Marcoux ï EADS 

ÅCédric Salson ï EASA 
ÅWill Struck ï FAA 

ÅGiuliana Tamburro ï ENAC 
ÅDennis Wallace ï FAA 

ÅDERs ï Agusta, Airbus, Boeing, 
Bombardier, Cessna, Dassault, 
Embraer, Goodrich, Gulfstream, 
Honeywell & Raytheon 

é best-in-class certification record, well-known & respected in the industry. 

May 17 

v8.4.2 

TC 

Mar 15 

v8.3.1 

KCA/FAA 

Mar 20 

V9.x 

FAA 

Jan 21 

V9.x 

FAA 

Planned 
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Target Hardware 

 

 

 

Target Software 
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Deos High-Level Architecture 

Network 

DAL E 
 

 

Application 2 
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Platform hardware 
(RAM, flash, timer, interrupt controller) 

Application 1 
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Partition 1 
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Deos kernel 

Registry PAL I/O Interrupts 

Application hardware 
(I/O devices, Serial buses, etc) 

I/O 
Interrupts 

Ethernet 

chipset 

é loosely-coupled, modular application software partitions. 
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Deos Safe Scheduling for Multicore  

Sch. 1 
(653) 

Sch. 2 
(RMA) 

Sch. 4 
(POSIX) 

Sch. 6 
(653) 

Major Frame 

Core 

0 

Core 

1 

ÅBounds, controls & minimizes cross-core contention 

ÅMajor frame partitioned into ñwindowsò 

ÅWindow boundaries align across cores 

ÅMultiple scheduler/API types available 

ÅAllows for a mix of safety apps, or safety & non-safety apps 

 

 
é optimizes application ACET/WCET behaviors and bounds WCET behavior. 

Sch. 3 
(POSIX) 

Sch. 3 
(POSIX) 

Sch. 5 
(653) 

Sch. 7 
(653) 

Win. 1 Win. 2 Win. 3 Win. 4 
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Deos: Four Scheduling 

Options 

1. Rate Monotonic ï Highest throughput & fidelity 

2. ARINC 653 ï Industry standard API 

3. Hybrid (RMA + ARINC 653) ï Best of both 

4. POSIX ï real-time priority preemptive scheduler. 

Supports Safety Base Profile (Face Technical Standard) 

 

 
Each are highly deterministic  

All but POSIX are DO-178 DAL-A certifiable 

All share a large common code base, tooling, etc. 
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RMA Scheduling & 
                 Time Partitioning 

ÅRate monotonic scheduling of periodic time partitions 

ÅThreads have execution rates & time budgets 

ÅScheduler enforces time budgets 

ÅAperiodic rates & interrupts supported 

(i*j*k) Hz 

(i*j) Hz 

TBE 

Pi*j*k 

Pi*j 

preemption 

Pi 

Configurable 

Harmonic rates 

preemption 

(i) Hz 

preemption 

Pi*j Pi*j 

Pi*j*k Pi*j*k Pi*j*k Pi*j*k 

Priority Time 
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RMA & Slack Scheduling 

ÅPure slack applications & enhanced quality of service 

Å Increased processor utilization 

Time partitions running on fixed-time budget 

Time partitions running on slack time 

allocating 

slack 

banking 

slack 
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Partition 

B 

Partition 

A 

Partition 

B 

Partition 

A 

Partition 

C 

PC1 

653 

partition 

scheduling 

653 Scheduling & 
                 Time Partitioning 

653 

process 

scheduling 

major frame 

Å Fixed-cyclic scheduling of 653 partitions 

Å Processes scheduled within partitions 

Å 653 partitions have time budgets 

Å Scheduler enforces time budgets 

Å Interrupts not supported during partition 

Scheduling of 653 partitions/processes 

Budgeted but unused 653 timeline 

Unallocated 653 timeline 

PB1 PA3 PA2 PA1 PB2 PB1 PA2 PA1 

  


