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New Simulink Support

» Initial support for R2013a
» Support for .slx Format

P Introduced in R2012a to replace .mdl format
> XML-based format

» Support Simulink configuration set reference concept
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Multiple Condition Coverage (MCC)

MCC metric tracks if all combinations of condition out-
comes for a decision have been exercised.
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Multiple Condition Coverage (MCC)

MCC metric tracks if all combinations of condition out-
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Multiple Condition Coverage (MCC)

MCC metric tracks if all combinations of condition out-
comes for a decision have been exercised. For decision
A && B && C, MCC targets are:
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MCC Now Supported by Reactis

R Reactis Info File Editor: Coverage
File Edit Tools Help

5] e @

Inport Types Simulinkc specific Metrics
Configuration Variables | coional subsystams: ® Encbled Disabled
Test Points F—— @ Enabled ) Disabled
Outport Tolerances
General Stateflow-specific Metrics
Error Checking States: © Enabled © Disabled
Coverage Chid Stste Bxitvia Parent Transiton (CSEPT): ® Enabied  Disabled
Validator Objectives CSEPT States: Al ancestors © parent only
Code CSEPT Transitions: Full ransition paths (@) Frst segment only
Callbacks Conditions Actons: @ Enabied Disabled
Search Path Transition Actions: © Enabled Disabled

File Dependencies
C-specific Metrics

C Statements: © Enabled Disabled

Generic Metrice

Decsion Related Metrics
Deasi © Ensbled Disabed
Conditons © Enabled © Disabed

Coversge (Mc/oc) Enabied &.Dsabied
Miltipe Conditn Caverage (MCC): © Enbled O Disabled
M number of conditons per decson ©
Tradking mods for Smuink decsions
(=ppis to l decison-relsted metics): S e
Boundaries: © Ensbled Disabed
Boundary coverage forrelatonal operators: Enabled © Dsabled
Indude reational operators comparing flsting-point vales @es No
Relatve toerance: ext
Lookup targets: © Encbled Disabed
User targets: © Ensbled Disabed
Asserton vdatons: © Enabled © Disabed
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MCC Support in Reactis Tester

IR Reactis Tester: cruise.mdl ol & ==
Preload Fies: [Fije Prune |Use Virtual Sources
Add Remove
Runfor: © [0 haurs [ 1 minutes
© 2000  steps
5 tests in random phase:
100 steps per random test
19500 | stepsin targeted phase

Conditonl Subsystems
eranches
[Ctookup Targets

States

Coverage Objectives

Additonal Parameters:

OutputFies | cruse.rst

1 Create Suite
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MCC Support in Reactis Tester

IR Reactis Tester: cruise.mdl ol & ==
Preload Fies: [Fije Prune |Use Virtual Sources ‘
Add R
Run for 0 haurs [ 1 minute:
© 2000  steps
5 testsin

100 steps per

Coverage Objectives

Additonal Parameters:

OutputFile;  cruise.rst E
L

[
Tester attempts to
cover MCC targets
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MCC Support in Reactis Tester

R et e =) ® == R Reactis Tester: Generating cruise.rst ==
read Fes: [Fie Trane [Use vitual sources | Sttus: Taroeted phase
RunTime: 00:01:03 est, tme remaining 00:00:10)
6981 (35%) 20000
Add Remove Simuiaton Steps:
=olE e Simulink-Specific Targets
5 (100%) s
steps Condtonal Subsystens:
- 3 (92%) 3
efs testsin random phase: -
100 steps per random test
Stateflow-Specific Targets
19500 | stepsin targeted phase 18 (100%) 13
States: -
2 (96%) 2
Coverage Objectives: [¥]Condiional Subsystems ecisions a =]
eranches onditons 3(100%) 3
[Ftookup Targets M Transiton Acti
States 11100%) 1
Condition Actions nassies T ’
Transton Actions b Defined Targets e————
csepr erton Viclaions 71(69%) n
Conditons: -
Additonal Parameters: 51.(38%) 52
Deciions: -
QutputFie: | cnise.rst 35 97%) 3
) E =
| 76 (©9%)
Help. Load Defaults 1 Create Suite Close mcc: -
L o e e e e e M = = = = - -
Boundaris:
3(100%) 3
User Defined Targets: -
2(67%) 3
]

Assertion Violations:

Tester attempts to
cover MCC targets

rowes e ) [ iosae| [ cvgets | [ cvarepon
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Tracking MCC in Simulator

R Reactis: cruise.mdl (R2009a) - cruise.rsi - cruise.rst [e=

=

File Edit View Simulate TestSuite Validate Cowverage Window Help

S KX €91 Q) wwa o v [ e )
W cruise

£ 8L CruiseMain
5L CruiseMDL
€ Deactivatefctivate
: SL DesiredSpeed
[ SF Mode
% SpdCheck
{1 SL ThrottleCtl
i SL Plant P fon0R=1]
& LowSpeedOn
% Speed
Configuration Variables

on

st/ st =1] Pl
ety mede=3; ry: mode=d;
sscvae =11
Test #29 (29/29), Step1/1, Total 1463/1463 =00
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Tracking MCC in Simulator

R Reactis: cruise.mdl (R20092) - cruise.rsi - cruise.rst

File Edit View Simulate TestSuite Validate Coverage Window Help

=] ) = -

B AL €921 O ««wal=m pm = - A (1563 steps)
W cruise

& Sk CruiseMain

{ @ SL CruiseMDL
€ Deactivatefctivate
: SL DesiredSpeed
[ SF Mode
% SpdCheck
{1 SL ThrottleCtl
i SL Plant [onfi =0] fon0R=1]
i ¢ LowSpeedOn
% Speed

Configuration Variables

Decision with |
MCC targets |

Test #29 (29/29), Step 1/1, Total 1463/1463
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Tracking MCC in Simulator

R Reactis: cruise.mdl (R20092) - cruise.rsi - cruise.rst

E=

=

File Edit View Simulate TestSuite Validate Cowverage Window Help
— =

& HAL et Q0 ««walzmpm e 5[ ammes )
W cruise

£ 8L CruiseMain
5L CruiseMDL
€ Deactivatefctivate
{ SL DesiredSpeed
(& SF Mode
3 % SpdCheck
1 8L ThrottleCtl
{ SL Plant
& LowSpeedOn
% Speed
Configuration Variables

o=
fonf =0] ‘ !

on

Decision with)
MCC targets [

Toggle Breakpoint
View Coverage Detsils [\,

Test #29 (29/29), Step 1/1, Total 1463/1463 =00
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Tracking MCC in Simulator

=

{ R Reactis: cruise.mdl (R20092) - cruise.rsi - cruise.rst

Window Help

E=

Configuration

R Coverage Details =)
e Ll Pr 1963 z All (1463 stey

R II TN
Dedision  Dedision Condition Condition Conditon MC/DC  MC/DC
True False True False True False
130 14 120 Y4 TT:1/30 Fx: 44
130 Y20 T30 TRy

SpEET
riables

Decision with)
MCC targets [

Toggle Breakpoint
View Coverage Detsils [\,

Test #29 (29/29), Step 1/1, Total 1463/1463
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Tracking MCC in Simulator

{ R Reactjseeilisemdl (R20092) - cruise.rs - cruise.st =
Window H =

=10

Clear Filter

Dedsion |mcC
Click on column headers to enable filters

Dedsion Dedsion Condition Condition Conditon MC/DC  MC/DC
True False True False True False
set==1.0 deactivate==0.0 Decision Covered
130 14 set==1.0 1/20 14 TR0 Fx 14
desctivate==0.0 LN Y2 TR T YD Fase X Faise bl
True False False 120
True True True 130

SpEET
Configuration jariables

Decision with)
MCC targets [

Toggle Breakpoint
View Coverage Detsils [\,

Test #29 (29/29), Step 1/1, Total 1463/1463
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Tracking MCC in Simulator

{ R Reacgsetiiise.mdl (R20092) - cruise1s - crise.rt

fRow for each MCC target
< — }

s Window H =
(0] =
Decision Decision Condition Conditon Conditon  MC/DC ~ MC/DC Ciick on column headers to enable fiters -
True False True False True False
set==10 deactivate==0.0 Decision Covered
1/30 14 1/20 14 TT: 130 Fx: 44 Y
130 Y20 T30 TRy Fase * Faise bl
True False False 120
True True True 130
SpEET
Configuration jariables

Decision with)
MCC targets [

Toggle Breakpoint
View Coverage Detsils [\,

Test #29 (29/29), Step 1/1, Total 1463/1463
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MCC Filtering

R Coverage Details =
vee

Click on column headers to ensble filters Clear Filter

deactivate==0.0 | Decision Covered

x False 4
False False 1j20
True True 130
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MCC Filtering

Click column header

R Covemge Do =
mee
Ciick on column headers to enable ﬁ\‘ Clear Filter

w
set==1.0 | deactivate==0.0 = T:Decision | Covered

R Coverage Details

mee

Click on column headers to ensble filters Clear Filter

set==1.0 | deactivate==0.0 | Decision Covered

False x False 4 True True True 130
True False False 1j20
True True True blE

Only display rows
| with True in column |
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MCC Filtering

Click column header

R Coverage Details

mee

R Coverage D
Hee

==

Click on column headers to ensble filters

Clear Filter

Ciick on column headers to enable ﬁ\‘

Clear Filter

set==1.0 | deactivate==0.0 | Decision Covered
False x False 14
True False False 1/20
True True True 130

True True

w
set==1.0 | deactivate==0.0 | T:Decision

Covered
True 130

1

[ Only display rows )

| with True in column |

/
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R Coverage Details

==

lick on column headers to enable filters

False

set==1.0 | deactivate==0.0 | F:Decision ~gcoveret |

x False 1f4
False False 1120

Click column
header again

A

= [ Only display rows
(with False in column




MCC Considerations

» Decision with n conditions has 2" MCC targets.

» When short-circuiting is enabled, many fewer MCC
targets. Number is between MC/DC (n+1) and 2".

» Even if 100% MCC is not goal, MCC coverage details
can be helpful in obtaining MC/DC.

» In model-specific settings (Edit — Coverage...), can
set upper-bound on number of conditions in a
decision; if exceeded MCC will not be tracked.
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Text Search Enhancement

Text search now searches Simulink annotations
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Text Search Enhancement

Text search now searches Simulink annotations

cabin_led

motor_speed

floor_down_led

cabin_led

door_motor_speed

controller

IR Reactis: elevator.mdl (R143) - elevator.rsi
File Edit View Simulate TestSuite Validate Coverage Window Help
= & e Q 0
= R % 0 0
W elevator
5L controller
SL cabin_req
95F contaler floor_up_led |————( 1 )
SL floor_down_req floor_up.led Unit of motor_speed: inchis
SL floor_up_req
St doors in
o it Unit of position: inch
floor_down_led 2
Configuration Variables -~ -

There are 5 floors, floors are 12 feet apart

Sample rate is 8 steps per second
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Text Search Enhancement

Text search now searches Simulink annotations

IR Reactis: elevator.mdl (R143) - elevator.rsi

File Edit View Simulate

Test Suite

Validate

=
B elevator
5L controller
SL eabin_e

KRaQe

¢
eq

Coverage  Window Help

@o

SL floor_up.
SL doors,
SL ife

SF controller

SL floor_down_req

_req

Configuration Variables

floor_up_led

0
fioor_up_led
floor_down_led

floor_down led

Search in elevator

Find what:

)

=
[] Match whole word onty Direction
[T Match case ~/Up © Down

4

controller

Unit of motor_speed: inchls

Unit of position: inch

i

There are 5 floors, floors are 12 feet apart

Sample rate is 8 steps per second
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Text Search Enhancement

Text search now searches Simulink annotations

IR Reactis: elevator.mdl (R143) - elevator.rsi

File Edit View Simulate

Test Suite

Validate

=
B elevator
5L controller
SL eabin_e

KRaQe

¢
eq

Coverage  Window Help

@o

SL floor_up.
SL doors,
SL ife

SF controller

SL floor_down_req

_req

Configuration Variables

floor_up_led

0
fioor_up_led
floor_down_led

floor_down led

Search in elevator

Find what:

)

=
[] Match whole word onty Direction
[T Match case ~/Up © Down

4

controller

Unit of motor_speed: inchls

Unit of position: inch

i

There are 5 floors, floors are 12 feet apart

Sample rate is 8 steps per second
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Text Search Enhancement

Text search now searches Simulink annotations

IR Reactis: elevator.mdl (R143) - elevator.rsi

File Edit View Simulate

Test Suite Validate

(E=8EoR =

P — T
= @ Q o
= Eatatwmes @0 S 0 ©
W elevator
& st contoller

SL ezbin_req
& contiolls floor_up_led |————( 1 )

St foor down e

SL floor_up_req

fioor_up_led
St doors t

floor_down led
Search in elevator

)

Find what:|r floars|

[T Match case

7 Up @ Down

controller

e | |

Unit of motor_speed: inchls

Unit of position: inch

There are 5 foors, flqprs are 12 feet apart

Sample fate is 8 steps per second

i
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Display Simulink Block Colors

R Reactis: cruise.mdl (R2003a) - cruise.rsi
File Edit View Simulote TestSuite Validate Coverage Window Help

=Y 5
2 Qe o> D
m cnise B
(5L CruiseMain —_— J—
Cruise Model
5L CruiseMDL ion 1. ooc 7 | |
14D DeactivateActivate Modified 02-ul-2012 11:08:00 | | e
SL D = | |
SF Mode Speed LowSpeedon

% SpdCheck

St ThrottleCtl wrigzer
SL Plant . ’ &
r LowSpeedOn

i speed (L —w{onon Brake Active_30
Configuration Variables anoff

m

setive.

accelResume

decelSer

decelsat

brake.

D

(> - throttleDelta

E— o
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Display Model Info and Doc Block Content

Display contents of Model Info and Doc blocks

R Reactis: cruise.mdl (R2003a) - cruise.si

o [@]=
File Edit View Simulate TestSuite Validate Coverage Window Help
- -
E ©o e (s
W cruise -
L CruiseMain Cruse tose _|
ruise Hodel
4 LowSpeedOn Modified 10-4pr-2013 15:34:52 |
% Speed T H
Configuration Varizbles

@ R DOC block

This model implements a cruise control to demonstrate the
different capabilities offered by Reactis to test and validate
models. Chapter 3 of the Reactis User's Guide describes how to
use Reactis with this model

acceResume.

cancel

decelSet
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Show Progress when Opening Scope

R cruise|speed EI\EI
QR () v 2

Retrieving Data... {55% done)
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Run-to-Violation

R Reactis: cruise.mdl (R20032) - cruise.rsi - cruise.rst =3 IR

File Edit View Simulate TestSuite Validate Coverage Window Help

= & Ea Qe @@ I I R T S R e ==
1) In Simulator, load |... - :

- |
and run test suite. - i L7
Any violation will be o

highlighted ) LA

|

zzzzz

SraBTEs SROT

rake throttieDalta 2
>’ e throtle
E— D =

0

Test #29 (29/29), Step 1/1, Total 1463/1463 =00
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Run-to-Violation

R Reactis: cruise.mdl (R20032) - cruise.rsi - cruise.rst =3 IR
File Edit View Simulate TestSuite Validate Coverage Window Help

= @l —_ -

= B R e @ o4 b= g, e s = All (1963 steps)

1) In Simulator, load |... =
and run test suite. | - i S
Any violation will be

rrrrrrr

Run to Violation N

highlighted F—

J on Remove
Disable

TR0

2) Right-click on violated
assertion, select Run to Violation. o
Reactis will select test, and run to

step of violation.

’—Jspem -

< 0 »
Test #29 (29/29), Step 1/1, Total 1463/1463 =00
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Lookup Table Enhancements

» Enhancements to N-d lookup tables, Pre Lookup,
Interpolation

> Track coverage
» Support more type combinations

» In coverage reporting, show breakpoint values

R Coverage Details (=]

R Coverage Details ==
[-inf, 1} | [c1, €2} | [<2, c3) | [<3, +inf] u2<10 w210 | u2210.0  u2 = 100.0
[-inf, r1) 44 23 51 18 ul <10 4 23 51 e
[r1,r2) s 22 311 21 ulz 10 s 22 311 21
[r2, +inf] 11 13 12 7 ul=10.0 1 Y3 12 y7

» Tester gets better coverage for lookup tables
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API Functions to Export Coverage Reports

» rsTesterWithReport produces a coverage
report after a Tester run

» rsSimRunSuiteWithReport produces a
coverage report after running a test suite in
Simulator
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