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•Tool  qualification: DO-178B/C  and ISO 26262 

•Supports C/C++/Ada 

•No processor/compiler/RTOS limitations 

•Code coverage up to MC/DC 

•Trace coverage to specific tests 

•Customizable instrumentation 

• Worst case execution time (WCET) 

•Optimization identification 

•Execution time verification 

Introducing RVS 
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Measure execution time 



Calculating WCET… 

f3() f4() 

f1() f2() 

f5() 

[!a] [a] 

[b] [!b] 

 
...        /* 10us */ 
if( a ) 
{ 
   f1();   /* 20us */ 
} 
else 
{ 
   f2();   /* 50us */ 
} 
 
...        /* 10us */ 
if( b ) 
{ 
   f3();   /* 60us */ 
} 
else 
{ 
   f4();   /* 5us */ 
} 
 
f5();      /* 10us */ 
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Find worst-case execution time 



Focus optimization effort 



Focus optimization effort 



•Code coverage up to MC/DC 

•Trace coverage to specific tests 

•Customizable instrumentation 

• Worst case execution time (WCET) 

•Optimization identification 

•Execution time verification 

•   DO-178B Qualification Kit 

•   Target Integration Service 



Coverage levels 

 Function 

 Call 

 Statement 

 Decision 

 Modified Condition/Decision 

  



Reporting results by test case 



Customize level of coverage 

Multiple instrumentation 

strategies 

Data collection alternatives 

Dealing with resource limitations 

Trace vs map 
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Certification objectives: RapiCover 

Objective Applicability Output 

ID Description Ref. A B C D Description Ref. 

A-7, 5 Test coverage of software 

structure (modified 

condition/decision) is 

achieved. 

6.4.4.2   

 

 

 

 

 

Software 

Verification 

Results 

11.14 

A-7, 6 Test coverage of software 

structure (decision 

coverage) is achieved. 

6.4.4.2a 

6.4.4.2b 
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A-7, 7 Test coverage of software 

structure (statement 

coverage) is achieved. 

6.4.4.2a 

6.4.4.2b 

    

 

Software 

Verification 

Results 

11.14 

• Masking or unique cause MC/DC 

• Includes assignments and parameter-passing 

• Branch coverage also reported 

• Improves discovery of test effectiveness problems 



Qualification as a verification tool (TQL5) 

Qualification Service 

Qualification Kit 

Qualification Data 

Developer User 

TOR Normal - 

TOVR Full - 

TCI Full - 

TQP - Outline* 

TAS - Outline* 

LCP Access - 

* Outline is complete but marks user data customisation points 

Developer User 

TCPR Full - 

TVK Support - 

Developer User 

TVK integration - 

TOVR - Data 

TAS - Data 



Verification Kit 

RapiCover TVK 

 Test runner 

 Invokes commandline tools directly 

 Invokes behaviour in your integration 

 A selection of subject programs 

 A framework for filter testing 

 A single report summarising the test result 

Execute+Extract 

Data Population 

Executables 

Integration 

Tools 

TVK+subjects 

host-based tests 

report tests 

data tests 



Kit vs. Service 

Qualification Kit gives you high-level tests 

 Test cases and procedures explain customisation process 

 Limited support to get tests installed, selected and executed 

 Support for investigating tests that fail 

 

Qualification Service gives you on-site engineering effort 

 Analysis of coverage measurement against recommended workflow 

 e.g. use of build ID system 

 Confidence in tool configuration 

 Dedicated analysis of target data filtering 

 Dedicated analysis of demultiplexing 

 Dedicated analysis of your instrumentation library 

 Analysis of instrumentation options, tool commandlines 

 Generation of test data for verification records 
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Target Host 

MCU 

Data link 

RTOS 

Application 

Compiler/ 

Build process 

RVS Analysis 

Compiler IGA 

RTOS IGA 

MCU IGA 

Data Link IGA 

Integration Guide Annex 



RapiTime DO-178 Qualification Kit 

Available Q4 2012 

 

DO-178B 6.3.4f says  

 Accuracy and consistency:  The objective is to determine the correctness and 

consistency of the Source Code, including stack usage, fixed point arithmetic overflow 

and resolution, resource contention, worst-case execution timing, exception handling, 

use of uninitialized variables or constants, unused variables or constants, and data 

corruption due to task or interrupt conflicts.  

RapiTime builds on industry best practice with 

 Lower effort  

 90% lower according to one customer 

 Improved level of detail 

 Major aerospace customers already signed up to use this 

 



RVS 3.1 

Available Q4 2012 

 

Key features 

 Report comparison 

 “Sensitivity analysis” for timing analysis 
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PROARTIS 

Probabilistically Analyzable Real-Time Systems 

 Deliberately adding randomness to timing behavior allows new forms of software 

timing analysis 



parMERASA 

Multicore analysis of parallelised hard real-time applications 

supporting analysability 

New innovations: 

 parallelisation techniques for safety-critical applications; 

 timing analysable parallel design patterns; 

 operating system virtualisation and efficient synchronisation mechanisms; 

 guarantee of worst-case execution times (WCET) of parallelised applications; 

 verification and profiling tools; 

 timing analysable multi-core architecture with up to 64 cores. 



Vacancy at Rapita Systems Ltd 

Field Application Engineer (Software) 

We are seeking talented candidates with a strong technical background. 

 

You should have at least 3 years embedded programming experience and a 

desire to travel/meet customers. 

 

This is an opportunity to join a growing UK-based technology company with clients in the 

global aerospace and automotive electronics industries. 

 

Call +44 1904 567 747 or send a cover letter and CV to recruitment@rapitasystems.com 


