DDC-I Developer Suite

e 2 DDS for Deos
File Edit Source Refactor Navigate Search Run Project Window Help
(.04 F-O0-Q- & F~ ¥ g v % Qv v [ (%5 DDC-1Debug | & DDC-T
%5 Debug = O [t= Variables | DDC-1Breakpoint §3 . & DDC-ITracepoint | (J Memory| &7 Expressions| =
9 point | Ty P
FOS |2 @ oldd @ . = |i» [ 8| | 7| [ o BREAKI:File Position Breakpoint - Enabled hello-worid.cpp [line: 41]
@ (OX170001) hello-world exe (192.168.19 101:1028) [DDC-I Executable] = = [7] & BREAK2: File Position Breakpoint - Enabled hello-world.cpp [line: 31]
i C:\OpenArbor\workspace\hell -motorola-elf\diagnostic\hello-worl
o PrimaryThread [0:00190001] (Suspended, Active) oot e - pE——
= [debuggerSuspend-+24h] [ 16#c0817398% ] = — T rer e TEpT— =
= [ZNSlmagedloadEPKcPvIPm+9Ch] [ 16#c0816078# | Fle Edt Novgate Search Run Project Window Help
= < v [ R P S I 1 Debu
= [loadLibraryDeos+88h] [ 16¥c081¢a00% ] 3 $-0-%- B4 ¢ B 35 00CDebug
= [_Z11userStartupm+48h] [ 16c082d0b8% | ol ¥ 00 (BTer 3 Zow| T O|[8 ipp [0 pd> = 3., B system =)
= [ ZN6Thread18threadMainFunctionEv-+40h] [ 164c0813c44# | se5 | Theads | Exceptions | Systemevents | ProcessEvents | 653Partions | 653Processes | 6530bjects | 653HeattnMionitor]
= festend c+1R10h1 112NN RN 1 X Required Pad
< m, ] * tas © Both Valles  Per System Tick (uSecs): 0 Pool Low Water Mark (uSecs): 0
(£ hello-werld.cpp £2 . [X] hello-world.pdxml | = O|/%¢ pDC-1Disassembly 52
i 1/ 1nESE variaUI€S @ USEG T NOIG VGiUES WE Want (O GULPUL 0 VIGEO WO | e =g £ Piscesitiatid DENSTS | COUGSEN) RAM g\ THeesdi L L
2 const UNSIGNED32 systemTickTimeInHz = 1000000 / systemTickInMicroseconds() g > e @azooon)| |2 Remainin 9 e L NA lax o 2 ] &
UNSIGNED32 *systemTickPtr; oaces1/ance 1 g9 e 0170002) 2
s 16#c0817390% stw r0,4(r1) e 3 070000 o 3 1 o o
i 5 16#c0817394% sc [+26h] & senoce (170007) 4 0470000 0 o 0 0 o
int EERIBERES[262144] 5 » 16408173984 lwz r@,4(r1) £ Video Streams 5 oaro001 450 m 1 0 o
¥ 5 16#c@81739c# mtspr LR,r@ 6 0x170001 o 1B » 0 0
// Print the title message. b = 7 070002 inetdexe s u 3 2 1
videoOutTitle << "Hello World ...System Tick Rate (Hz)=" << dec << systenT=| |[FeEpC i ST 2 0 o
— = — 501 20 u E
// Grab the system tick pointer e ate Search Run Project Window Help 355 1 1 u
systemTickPtr = systemTickPointer(); 5 $-0-Q- B S 2 1 1 o
u 0 o o
%233 for (int i=0; (i<262144); i++){ % 0D (B Tar 2 G2 Out] = O[[3 hello-world.cpp X! hello-world.pdxml | = *Time Map. &3
s ntrTaTnt<fil = i: o4 LR PO|B=00
<[ i ] » E —
L ¥ % 3 [
= DDC-1 Debugger Output 53 5] DDC-1Debug Session| & DDC-1Trace| [E] DDC-1 Debugger Target Inpuf| ™ 5 19216819101 (qermu-ppe) foedw E®-0
...................... . = - | 2L ] i
Ready i Em make “|
BREAKPOINT BREAK2 successfully created at ..\..\..\code\hello-world.cpp #3 on Fired Budget B
BREAKPOINT BREAKI successfully created at ..\..\..\code\hello-world.cpp #4 =
Successfully created stoppoint: BREAK2: File Position Breakpoint - Enabled : "‘Lm;(,w,_,gwmww" o
Successfully created stoppoint: BREAKL: File Position Breakpoint - Enabled

« ] vl

System Tick(s): 13750 View Scale (us): 4979 Vertical Division (us): 10.0 @ @ @ @

Search: -

5 Problems | DDC1 Console [ Files View | DDC-I Debugger Output | E Time Map Detait 52 =8

TimeStamp Core Event Type Thread Handle Data Start(us)  Duration (us)

U0 0 B Slack 0190007 090007 8624 1764

U 0 Ex 0190008 8801 207

USGITB0 0 Ex 0190007 o131 El

U6 0 Exec 0190007 0o5f5 9521 3660 -
y || ese3s850 0 e 0190006 9838 260

Compete Developer Tool Suite
Dot o6 of Froduct Fully Integrated with Deos,
DO-178 Certifiable RTOS

) DDC-I Developer Suite (DDS) for Deos is a complete Integrated
Environment . .
. . Development Environment (IDE) and tool suite, targeted at devel-
e Compiling & Debugging . o , o .
« QEMU Hardware Virtualization oping applications on Deos™, DDC-I's DO-178 Certifiable DAL A time
« 10l, Testing & Simulation and space partitioned Real-Time Operating System (RTOS). DDS
¢ Configuration for Deos offers avionics software developers an efficient, feature
« Integration Tool rich, IDE & development tools that are ideally suited for safety critical
e Verification real-time embedded applications. The DDS toolsuite connects to the
e Qualifiable Configuration & Deos target via Ethernet, or via an optional serial connection, and uti-
Verification Tools lizes Deos’ patented slack scheduling technology to allow non-
e Timing Analysis invasive communication & monitoring with the development target.
 Application Profiling For customers purchasing the certification package for Deos, DDS
* Execution Vlsqallzatlon also offers a set of qualifiable verification tools that conform to the
y S_tatusMonltor guidance of DO-330/ED-215 for the DO-178 development process.
* TimeMap DDS uses FLEXIm licensing.

® Development
e Integrated Development
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Safety Critical Software Solutions
for Mission Critical Systems



Development & Debugging

Integrated Development Environment

OpenArbor™ is an
Eclipse-based integrated
development environ-
ment, which utilizes the
open Eclipse framework
to provide mixed language
support for real-time em-
bedded applications. All
Eclipse functions are also
available from the com-
mand line which allows
developers to do scripting
etc. OpenArbor is fully in-
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tegrated with DDC-I’s
Deos, a time & space par-
titioned DO-178 Level A
certifiable real-time oper-

ating system. Additionally, the industry standard Eclipse framework offers access to
third party tools, which provides the user valuable flexibility to integrate other tools to
meet their needs.

Compilers
¢« GCCC/C++

e Optional DDC-I's SCORE® Ada 95

Current versions of these compilers are provided. Both of these compilers are sup-
ported by the qualified Assembly Branch Coverage (ABC) structural coverage analy-
sis tool (listed under verification), which then permits a high degree of optimization
levels.

Debugger
Full-featured debugging is supported via Ethernet or optionally a serial connection to

the development target running a GDB server. Additionally integration to the Lauter-
back Trace32 toolset is available.

QEMU

QEMU is a free and open-source emulator that performs hardware virtualization.
This allows you to run Deos for any supported target architecture, on your host de-
velopment system.

I0I, Testing & Simulation

101, a modular data distribution service (10 data transport layer) used for inter-
partition data communication for use in service. It can also be utilized as an input
simulator and output monitor during development, debug & verification testing.

Configuration

Integration Tool

The XML-based integration tool allows developers to specify processes, threads,
platform/hardware resources, resource ownership/utilization, etc, including execution
rates and time budgets, RAM/FLASH allocations, etc. These defined specifications
are used to “configure” Deos on a given platform.




Execution Visualization

Status Monitor

Status Monitor allows developers to observe budgeted
vs. actual usage resource utilization, including time
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budgets, RAM/FLASH allocations. It also logs events
and exceptions. No application instrumentation is re-

quired, and target side communications are sched-
uled via slack scheduling to not affect the timing of

tasks running on the development target.

Time Map
Time Map allows

developers to observe
real-time execution
behavior, including
application execution
times, interrupts,
events & exceptions,

rid.cpp
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via a graphical time-
line. No application
instrumentation is
required.
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Verification

Configuration & Verification Tools

DDS supplies 4 configuration verification tools and associated documentation which provide the guidance
and data required to get through the qualification process. These tools conform to the guidance of DO-330/
ED-215. Tools include ABC Tool Qualification, Deos 653 Configuration Verification Tool, 10l Configuration
Verification Tool and a Registry Configuration Verification Tool.

Timing Analysis

The DDS includes a unique Deos Critical Time Kernel which is an instrumented version of Deos that
measures worst-case, target-specific kernel timing (e.g., context switch times, etc). This tool then frees Deos
developers from creating their own tests to capture this critical timing information, that’s unique to their target
design.

Application Profiling
Profiling is also available during the verification phase because these tools run on Deos slack time & there-
fore do not impact critical execution timing.

Structural Coverage Analysis via ABC

Structural Coverage Analysis (SCA) is supported at the object-code level. No source-object trace-ability is
required for DAL A when using ABC and no compiler qualification is required, which allows DDS to stay cur-
rent with the latest GCC releases & processor support. ABC is a qualified verification tool and is specified as
a valid means of coverage by the DO-178C standard.

Third Party Tools

DDC-I also supports the integration of many popular third party tools with Deos.
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The DDC-1 Advantage

With over 30 years of experience supplying complex COTS and
custom embedded solutions, DDC-I provides long-term, strategic
advantages to an ever changing safety critical industry. Boasting

founding and committed management, our staff offers a level of

experience and service that is unmatched in the industry. Our
customers have direct access to DDC-I's highly experienced
engineers, which ensures the success of our customer’s
development efforts.

For additional information about DDC-I's experienced, industry
leading, safety critical development systems and solutions
please contact:

4545 E. Shea Blvd. #210
Phoenix, AZ 85028

P 602-275-7172

F 602-252-6054
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