ENERAPITA
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News and updates




Acquisition — April 2016

Rapita acquired by Danlaw Inc. I oy

Expansion: RAP ITA

\ S ¥ s T EMS L T B
= Larger US operation

= Provide additional C_Dan.-_“\v_
B

services/consultancy
* |ncrease automotive support

= We are growing and hiring (hint)

= Most things unchanged
= UK company, operating from York

= Management team (Guillem Bernat, lan
Broster, Antoine Colin)
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What Raplta does e S

Critical software verification and testing solutions

Reducing the cost of software verification

= Tools Integrate with your ...
* im ... Code
= CocC
= Sys ... Process
...\Needs
= Ada, (

= (Good at the really big and hard embedded projects
= (as well as the small and on-host ones!)
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Other Rapita news....

= Successful test flight for an engine running RVS-
instrumented code in-flight (Ada)

= |Launch of RVS 3.5 and updated DO-178C qualification kit
next week

= New development: Rapilest Framework — test driver tool

= DO-178C training day in London (30t June)
= Training for the York 100 km bike ride
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Colloquium

=] 30th June 2016

Find out more »
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= RVS

Rapita Verification Suite
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£ RapiCover

Your solution for structural code coverage analysis
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Coverage Justifications

= RVS 3.4 allows coverage gaps to be
addressed by justifications.

= |ntelligently identifies code changes that
require review of previous justifications.
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It's difficult to get

100%

code coverage

ssssss g Missing Dead  Deaclivaled
? - cotks

o

For any questions about RVS, email
rapitasystems.com

=
s



Incremental Coverage

= Conduct structural coverage analysis
quicker by allowing RVS to cleverly
optimize the partitioning of your
iInstrumentation between test runs.
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“What's the problem with this
approach?”

“Manually splitting instrumentation into
several, partially-instrumented builds is
difficult & time-consuming.”

Use less Use RVS'
memory per incremental
instrumentation coverage
point feature

Use fewer
instrumentation

Run 1 Run 2 Run 3
Fully insirumented source  Seniove insrumentalion  Ssmove inst ation
o run 1




What are the problems with

lee m apS structural coverage analysis on

embedded systems?

P B 2 BV SV B S

1. Limited RAM

= Efficient code coverage supporting
reboot, reset, error conditions, fault e
tolerance

2. High CPU utilization

igh CPU v
performance

These problems all emerge because of the typical approach of recording
coverage data in local memory.

How can this be addressed?

As an alternative, it is possible to send coverage information directly from target
interfaces, such as digital I/O ports, debug interfaces or external memory buses.
Coverage dala is then collected via external devices, such as data loggers

Instrumentation code is limited to very short
sequences, minimizing the impact on CPU
utilization.

° No RAM is required to store coverage data.

RTBx Data Logger




Language Ada Features/Enhancements

= Ada: Support for GNAT Pro 7.3 and 7.4

= Ada: Improved support for various Ada language features
(case statements, renames, dispatching subprograms etc

Ada: Stubbing of closures for unit-test
Ada: Flexible unit-test of Ada subprograms with stubbing
= Ada: 2012 support — looking good, but not complete

= C:"Duff's Device” support!
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switch ( pOp->opcode ) {

case OP SorterNext: { /* jump */
VdbeCursor *pC;
int res;
pC = p->apCsr [pOp->pl];

res = 0;

goto next tail;

case OP PrevIfOpen: /* Jump */

case OP NextIfOpen: /* Jump */
1if( p—>apCsr[pOp->pl]==0 ) break;
/* Fall through */

case OP Prev: /* Jump */

case OP Next: /* Jjump */

pC = p—->apCsr [pOp->pl];
res = pOp->p3;

Rapita Systems Ltd Ada Europe 2016



Duff’s Device

int n = (count + 7) / 8;
switch (count % 8) {
case 0: do { *to = *fromt++;
case /: *to = *fromt++;
case 6: *to = *fromt++;
case DO: *to = *fromt++;
case 4: *to = *from+t++;
case 3: *to = *from++;
case 2: *to = *fromt++;
case 1: *to = *fromt++;

} while (--n > 0);
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switch (x) {
case 1: 1f (y > 0) {
example 1 ();
case 2: example 2 (); break;

J

default: example others (); break;
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v=0

X compound
/ /
case 1. break case 2. default: break
v v v
if{ly=0) goto label_case_2 function_call
e v
compound \‘D example_others()
function call label_case_2: break
v v
example_1() function call
v
example_2()

=
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Overview of products & services N

Services Software Data logger

Target Integration

Service m i RapiTest
Framework
Qualification

pacrsgc;-g:;/c, : RapiTime : « £ RapiCover

Training = RVS Core

Engineering =~ Ra @) iTask » i E?(r)%?grcness

Services

=t RVS Viewer

Support
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What is RapiCover? | —ms—

= An advanced structural code coverage analysis tool
designed specifically to work with embedded targets

File Edit Mavigate Search Window Help
Eilg ¢

= Report Navigator &2 l B missile-coverage.rvd £3 ]g} state_types.adb:19-38 | =0
=] @ missile-coverage.rvd = P .
|— ~ Bookmarks | — || &2 Coverage Summary for Function: state_types.radar_action
£l [ Source Files @Upto Report level Q Up to File level | ngource code \)b| -y | Find element ‘_@ 9 4L | ®
~I common’,
I instruments), } Filter by test case LT T T T T T T T T T T 1]
Z main',  Overall Coverage -
I measuretypesh, 2
25 paylosdy Coverage Summary i
=1 destruct!,
2 fuzel, Functions
[ fuze.adb Function Exits
[ if_fuze.adb g Calls
~I warhead\ Statements ) ) ) ) ) ) ) ) ) ) ) ) ) I
1 platform’, Decisions | ]
------- (=) Functions MC/DC [
@ ada_text_io.put_line

0 5 10 15 20 25 30 35 40 45 50 55 60 65 FO 75 80 B85 90 95 100
Percentage (%)

@ airspeed.cycle
------------ airspeed.extrapolate_speed

m

@ barometer.cycle Coverage Metric »»

barometer.extrapolate_height Mame Covered | Justified | Unknown | Required | Addressed %
© bel353.is fresh ~Function Entry v T 0 0 1 100.0%
© bel353.is_valid - Function Exits 1 0 - 1 100.0%
@ bcl553.read_word - Calls - - - 0 -
© bel353.write_word ‘Statements 6 2 0 8 100.0%
@ bit_machine.change_state - Decisions 1 1 0 3 66.5%
@ bit_machine.phase -~ MC/DC 1 0 0 3 333%

bit_machine.step

@ bus.cycle s

------------ bus.is_bc_fresh

Static Coverage] Functions| Calls| Statements| Decisions| MC/DC | Justifications
bus.is_bc_valid

bus.is_rt_fresh 33 Search Results | =] Properties 2 l [F* Rewind Trace| =~ =0
----------- husis it valid




Advantages / benefits of using RapiCover

= Complete coverage testing in fewer test cycles

= Best-in-class on-target overheads: minimal memory footprint /
performance impact

= Designed to be adapted to work with your system,
rather than imposing a rigid approach

= Reduce reporting effort
= Combine multiple reports

= Justify untested code £ RapiCover

= Reduce certification risk

= RapiCover handles many complex coding structures not supported
by other code coverage tools
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Case study

= One customer reduced the number of test runs from 15 to
just 2 thanks to RapiCover’s low overheads

Before: 15 test runs

~6 person months/run
~/.5 man years

After: 2 test runs

) ee

~6 person months/run
~1 man year

Rapita Systems Ltd
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I RapiTime

Timing verification and optimization

Frababilmy

Ada Europe 2016
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Case study i

= One customer, who's manual timing analysis process took
8 months, managed to reproduce the same results in 1
day with RapiTime

Customer’s manual process h. Ra o Time

Before: 8 person months After: 1 person day

-

~243 days 1 day
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=- RapiTask

RTOS schedule visualization

Rapita Systems Ltd Ada Europe 2016



What is RapiTask?

= A tool which provides visualisation of RTOS scheduling

and event tracing for complex embedded systems

Rapita Systems Ltd
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Actor Information

..... {No Actor Selected)

View Controls

View size W (ms.ps)

v Grid I'ICCC (ps) W futo
Zoom In | Zoom Out

View Filter

- [w] Actor Instances: 5142 of 5142




Next steps B

Find out more on our website:

RVS :

RapiTask »

RapiTestFramework »

Questions?
Please email enquiries@rapitasystems.com
or complete our online enquiry form:

Enquire online »
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mailto:enquiries@rapitasystems.com
https://www.rapitasystems.com/products/rvs
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