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1. INTRODUCTION

This document describes the use of the MES Model ExamM&AK) with MATLAB®,
Simulink®, Stateflow®, and dSPACE TargetLink®.

1.1 WHAT IS THE MODELABMNER

The Model ExaminerMXAM) is a framework for checking MATLAB® Simulink®, Stateflow®,
and Targetlink@nodels for their compliancy with modeling guidelines usimgdel checksA
model check isa program €. a MATLAB® functionkhich verifies a particular modeling
guideline within a given modeMXAMconsists of a large collection of model checks thathav
been developed for validatingariousmodeling guidelinegivenin guideline collections.

1.2 MXAMFEATURES

1. Automatic repair functions:Guidelines that can be statically checked are implemented in
the Model Examiner. Wherever automatic repair is possiblés it made available. In
other words the Model Examiner not onlgearches forguideline violations, it also
corrects guideline violations that can be repaired statically, flese that do not
necessiate structural modifications to the model.

2. Report gameration: MXAM generates reports that help the usén adapt the model to
comply with guidelines, e.g. by means of hyperlinks that directly navigate the user to the
model item that occasioned the check tmi¢. The reports not only list guideline
violations, they also document all repair operations that have been performed. This final
point is particularly important for documentation purposesdeveloping safetygritical
software.

3. Seamless toointegration: The Model Examiner displays great flexibilityl adaptability,
thus allowing it to be easily integrated into existing or planned development
environments. For exampl&IXAM model checks can be seamlessly integrated into the
Simulink® Model Advisor.

4. Link tothe e-Guidelines ServetMXAMhas a direct tik to thee-Guidelines Servewhich
hosts variousets ofmodeling guidelines. Thallows the developeto access the source
or original guideline libraryon the basisof which the model was checkedhenevera
violation is detected.
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5. Configuration of model checksn addition to the checkdyiXAMis equipped with aange
of utilities for organizing and customizing the chiagikprocedure, including a graphical
user interface MMXAMclient).

6. Check parametrizationWhere appropriate checks use parameters with default values
defined in parameter definition files. For project, model @heckset specific
requirements those default values can be overwritteparameter settings file.

1.3 MXAMUSE CASES

This user guiderpvides an overview of three typical use casesMXAM
1. UsingMXAMfrom the MATLABcommand line See Chaptet.
2. Working with theMXAMclient See Chaptes.

3. RunningMXAMmoaodel checks within Simak®Model Advisor@part of the Simulink®
Verification and Validation ToolbpxSeeChapter6.

1.4 REQUIRED KNOWLEDGE

The reader of this document should be familiar with Sim@in8tateflon® and dSPACE
TargetLin® (optional). Touse the stanehlone capabilities of the checks, the reader should
also be familiar with MATLA&Bn-scriptprogramming.

15 21 ! ¢NEW

1.5.1 RELEASE 1.5

Report Mode

A A quick possibility to execute a single check from Run MuodReport Mode. If you
execute a check frorRun Mode a new report with only one chesltl be created

A If a check is executed within Report Mofuick Runpnly the selected check will be
executed and the previous report will be shown as a new report and changed only for
the executed check.
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A The eport overview page has a new layout. The results in the chetkable are
colored so they strike out and highlight important report information giving the user a
quick overview at first sight.

Batch Mode

A mxam_batchcheck: A new function as a first vemsi is introduced to comfortably
perform an analysis with any number of models and checks as well as generation of
reports. For more information see
>>help mxam_batchcheck
TODO: keep chedet structure of mxmfile instead of a flat list of checks

A mxam_convertCheckset : This method converts a Cheskt into a cell array or struct.
Call the function as follows:
>> [cell,message,struct] = mxam_convertCheckset(<CHECKSETPATH.mxml>)
cell: list of all selected checks
message: message in case of an error
struct: gructure of the checlset including selected/deselected, parameter and ignore
list files

A mxam_calichecks : Can now handle a converted cheszt struct given from
mxam_convertCheckset SO that the report can contain different cheskts. Call the
function asfollows:
mxam__callchecks(checkset_struct, ‘/quiet:’,... 'HTML')

A mxam_calichecks : HTML, XML, CompactHTML and CompactPDF report options are
now supported. The report format option can bay combination ofHTML',' XML,
‘CompactHTML' }. The report will besaved in the report directory specified in the
MXAM settings.

A mxam_callchecks : option usecache added to improve performance when repeatedly
filtering the same blocks within a cheslet
For details, se below (iltering andchapter 5.45.

A mxam_callchecks : individual check results are returned as a cell array of structs
containing the result string as well #e counts ofthe checked andgnored items of
the foundrule violations warnings and notes

Filtering

A More filtering optionsare available to the user to piiiter the checked items. They

can be controlled by means of new global parameters

For details, se next sectionand chapter7.1.1.3 b)
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A Filter performance may be optimized lising a new caching mechanism where former
filter results are reused when repeatedly filtering the same blocks by different checks
within a checkset

For details, seehapter 5.4.5

Global parameters
The following globlgparameters areow available:
A Global.CheckltemResultMappings

A Global.FilterConfigurableSubsystems

Global.lgnoredBlockTypes

Global.lgnoredLibraries
Global.lgnoredLibrariesContentOnly
Global.lgnoredMaskedSubsystems
Global.lgnoredMaskedSubsystemsContentOnly
GlobalSkipLinkedSystems
Global.SkipSLObjectsInCharts
Global.SkipTLBlockChildren

> > > > P> > > > D

Global.SystemToCheck

See chapter.1.1.3for more information.

1.5.2 RELEASE 1.4

For a detailed list of new features and improvemethst have been aded with MXAM
release 1.4please refer taealeasenotes.txt in the folder <MXAM rodtec.

Parameterization of checks

A Whereasin former releaseparameterization was only provided as a concept for user
written checks we have now appied this conceptto various MAAB and dSPACE
checksYou can customizéhe behaviourof thesechecksas you requirdyy overwriting
the default valueqsee Chapter7.1.1.9. Please b aware thatwhen youmodify the
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default valuesyour model will notcomply with the standard guidelindsr which the
check was implemented

The bllowingchecksnow use parametets
b MAAB:hd_0001jc_0021,jc 0061,c 0141jm_0001,na_0004nha 0008

b dSPACHIs_0016, ds_0023_b, ds_0080, ds_0027, ds_0044, ds_0055, ds_0049,
ds_0093, ds_0094, ds_0096

A Various functionshave been added to simplify the use phrameters such as
mxam_listparamprops Or mxam_generateDefaultParameter SettingsFile

Ignore lists

A Blocks and subsystems can be excluded from aigalging ignore listdgnore lists are
text files containindists of block pathsyou can easily add new blocks to the ignore list
viathe new MXAM context menuWhen a subsystem is specified in an ignore list, the
subsystem andlbits content will be ignoregsee Chapter7.2).

Reporing of parameter and ignore list files

A The reportshows all parametersettingsand ignorelist filesused for each analysin
the top level ofthe report. The filenames are hyperlinkthat allow you tonavigate
directly to the source file.

A All parameters with their values and sourae displayed in the report of each check.

More checks withautomatic repair optiors

A The MAAB checkshich ensurethat a modelonly uses certain charactersj¢_0201,
jc_0211, jc_0221and jc_023) can now automatically repair rule violationsy
replacingirregularcharacterswith underscores.

Importing checks

A MXAM database files (XML) can be merged using the import function in the MXAM
client. You cannow select an alternativedatabase fileo be merged with the currently
loaded databasePlease ote that you can decide whether or not to overwrite existing
checks in the MXAM settingSor more information se Chapters.1.
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Switch for interactive ad automatic model selection

A Three optionsare nowavailable for starting analysis in Run motigeractiveModel
SelectionCurrent ModelandCurrent Subsysi. When garting a run with the option
'Interactive Model Seleatn' enabled MXAM show you a Ist of open models and
subsystemsto choose from The other two options use the model or subsystem
alreadyin focus.For more information ee Chapters.2.

1.5.3 RELEASE 1.3

MXAM client

A In MXAM 1.3 checks can be configtl with parameter files. The parameters can be
valid for specific projects or check sets. The user can add and overload specific check
parameters via parameter files with no need to implement new checks for variants in a
check (e.g. blockolouring.

A Pas and fail criteria, and parameters are now shown in the configuration mode for
each check.

A Checkset configurations and reports can now Isavedadditionally with the CTR&
shortcut

Checks

A In addition to the MAAB, dSPACE and MISRA TL checks, the new Wwxgon
includes checks for subset of the TargetlRikkown problems.

A Checks can now be parameterized via a parameter file. Please see appendix A.3 in the
User Guide for further information.

A Improved support for the Simulink® Model Advisor®: MXAM chegki&h are
automatically loaded into the Model Advisor® via theustomization function are
now grouped by their scope e.g. Stateflow, Simulink, MISRA AC TL, etc.

A The output has been improved for checks executed from the MATLAB® command line.

Report

A A datus report is given after each model analysis which summarizes the number of
successfully executed checks, the number of checks that could not be executed, as
well as the number of checks which received a pass, fail or a warning.
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A For each analed checkset a status report is given summarizing the check id, title, and
status (pass, fail, and warning).

A The status report for each executed check was improved: MXAM reports now on the
number of checked blocks/settings/lines, ignored block/settings/lines, wgi
notes, fixed block/settings/lines, failed fixes, and total number of rule violations

A The report of a check can now additionally include @&fand warnings to refine
messages given for a checked model.

Model Examineg, User Guide






2 INSTALLATION

This chapter describes the necegsaystem requirements for using the MES Model Examiner.

2.1 SYSTEM REQUIREMENTS

The following system requirements must be in place to MeeAMwith MATLAB/Simulink®
/Stateflon® and TargetLink

A

> > > >

>

2.2

Windows XP

MATLAB®.1 (R14SP3) and higher
Simulink®6.5+

Statdlow®6.5+

Simulink®Verification and Validation (V&V) Toolbox 2.0+ (optional, only required if the
checkswill be used with the Simuli@\Viodel Advisor)

TargetLin®V2.2+ (base suite)
Java Runtime Environment +.5

Port 50656must be accessible

INSTALLATNOPROCEDURELIENT SETUP)

Follow these steps to instdlXAM

1.

Executémxam_setup.jdr

Double clickthe setup file or pen a command line window, navigate to the setup file,
and executejava i jar mxam_setup.jar

Start MATLABand change to MXAM installat directory

>>cd <mxam -install - dir>
Copy the license file ‘'mxam.key" into the folder '/license' after installation

Call sript whichsets all necessary MATL@&@aths starts the MXAM server and client

>> mxam
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(optional):

A The extendedMATLAB®search pathcan be saved for later sessions by calling:
File / Set path ..and selecting Save.

A The Java classpatianbe saved for later sessions by editing the file:
>> edit classpath.txt

Add the following lineand replacesmxam install - dir>  with you MXAM insthation

path:
<mxam install  -dir> \lib \jdom.jar
<mxam install - dir> \lib \ mxam_report.jar
<mxam install - dir> \ bin \ MXAM_Server jar

Restart MATLABfor dasspath changes to take effect.
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3 GETTING STARTED

This chapter will guide you througdhe first stepswhich ae necessaryo execute checken a
model usinghe MXAMframework The workflow is described in the nesgctionsand can be
summarized as follows:

\ Perform Rerun
\  repair actions model analysis

and generate
report

Figure3-1: MXAM workflow

3.1 START MXAMNDCONFIGUREHECKSET

Open MATLAB®, change the directory to your MXAM installation directory, and execute the
script mxamto set the necessary paths in MATLAB®, start the MXAM server, ardXAM

GUI. Please replagenxam install - dir> in the following example with the patto the MXAM
installation directory.

>>cd <mxam -install - dir>
>> mxam

Due to a known limitation of MATLAB® your current working directory must not be accessed
by an UNC patturing the check executigmtherwise MXAM might not work properly.

Instead of cding mxamyou can also execute the following three steps separately:

>> path_mxam
>> start_mxamserver
>> mxamguli

MXAM starts in Configuration Mode with a default chaek loaded as shown iRigure3-2.

The default checket is locagd at: <nxamrinstalldir>\checkset_configurationdefault.mxmil.

This file contains a predefined set of checks that you can run on your model. All selected
checks will be executed. See Chapdrfor more information.
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S XA Mo el Examineredefanttmxmi| - O ;“
File Report Cptions Info
[ZICONFIG [ [IRUN [ REPORT
Configuration Mode
gro= Sy (&) Show e-Guideline & Reload & Import =4, Find
Check-Set Tree Check List
#| (W) Check-Set Configuration {18/8) - check_id | checl_fitle advice  pass_fail_criteria  rationale  param_names require_compiled &
=] [ Demo (1616 jo_0021 Model diag... The followi.. |A pass is issu.. [Workflow, ... MASB MNotall... |no -
- {60011 - Optimization parameters for Boolean data b j&_0061 Display 0f . The block n... [fthe name oft.. Readability MAAB Hidde.. no E
jo_0081 lcon displa... [The lcon di.. Each Portbloc... |Readability - no
e je_00B1 - Display of block hames i
| () jc_D081 - lcon display for port blocks s L "
v je_0201 - Usable characters for Subsystem name Check Details
e je_0211 - Usable characters for Inport block and Outp . =
2
e je_0221 - Usable characters for Signal line narme
v jt_0231 - Usable characters for block names D Je_DDE1
) ) ) Title Display of block names
e je_0281 - Maming of Trigger Port block and Enable Po o MAAB
v Jm_0001 - Prohibited Simulink standard blocks inside Rationale Readabhility
v Jm_0013 - Annotations I Priority recommenced
- MXAM Parameters WMAAB HiddennameBlock BlockType
e na_0004 - Simulink model appearance
b na_000s - Display of labels on sighals
Advi S
| ) na_0011- Scope of Goto and From blocks ce 2
v ds_0055 - Reserved narnes in Stateflow The block name should be displayed when it provides descriptive information.
v mista_ti_1_1 - Use of block priotities The block name should not be displayed ifthe block function is known frorn its appearance 3
b mista_tl_1_2 - Comments in block properties Checked blocks
e ' Simulink (0/53) - Logical Operator
E 1 Stateflaw (01 4) - Product
- Relational Operator
+ & Madel Layout Impravements (0/7) - Saturation
& by MAAB Guidelines 'V 2.0 (01300 - Bwitch
- Unit Delay
E by MISRAAC TL (/31
o3t o - MinMax
4 L} 4 - Terminatar
- Model
Check-Set Options - From
Check-Set name . ;glruge
Demo )
- Multiport Switch
- BEART
Pass / Fail Criteria S
Ifthe name of the blocks listed above is not shown, then a pass is given, otherwise a fail is given.
3
‘User: MXAM user Jl

Figure3-2: MXAM GUIDefault checksetand checkset options(left); list of all checks and
detailed view (right)

3.2 OPENMODEL T@ECHECKED

Open the modein MATLAB®ou wishto have checked by MXAM

e.g. open modksidemo_fuelsys.mdl

>> fuelsys

Or pressF1lin MATLABfor Help, open talbemos selectSimulink/Automotive
Applications/Modeling a Faulfolerant Fuel Control Systeand clickOpen this modeh the
top right corner.
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3.3 RUN MODEL ANALYSROM COMMAND LINE

If you do not wish to use the MXAM GUI, but would rather aseajyour model by a simple call
from the MATLAB® command line, use the seaiijpin_callchecks

First get alselectedcheck IDs from your chedet. The sample default cheskt file is located

in the 'checkset configurations' folder within your MXAM installation root.
>> c¢s_checklDs = mxam_convertCheckset('<path - to - check - set>");

Now execute a script to analyze your model with all checks from your «etck
>>mxam_call checks(cs_checkIDs,",'HTML ''sldemo_fuelsys");

The following parameters are used in this example:

cs_checkiDs Cell array of check IDs.

" Command string to evoke nestandard checkehaviour Set to
‘lquiet: ' to suppress output in the command window

'HTML" Option forHTML report format

'sldemo_fuelsys": Model to be analged

When analysis is complete, a message will be displayed in the command window. This will
include a link to the generated HTML report, which is located in the report workspace folder.
Executemesvar_ reportWork Space to get the name of the folder. The report will open within

the MATLAB® browser. This enables you to use all the links to navigate to the model and
execute repair functions. Please see Chaftéfor more detais.

3.4 RUNMODELANALYSIS&N MXAM GUI

Switchto RunMode (top menu)

KA S oH ey Exarmnersd eTautmxim|

File Report Options  Info
I_QJCDMFII_ |REPORT

Check-Set Tree
# [ Check-Set Configuration {16/3)

Figure3-3: Switching to RurMode

The Run Mode shosvall selected checks, a detail view, select options on which model to
analyse, progress information and a processing window.
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SelectCurrent Modebn the lower lefthand side and press theun Checkisutton. The checks
will now be applied and you can vidhe progress of check execution in the MXAM processing
window on the right as well as in the processing bars on thehkfid side (se€&igure 24).

Whenexecution is completed, MXAM automatically switches to Report ModeCHapters.2
for further information on the Report Mode.

Figure3-4: Run Mode: Execution of checks

3.5 VIEWREPORT

B X AN DBl Examin e edeTauttmml| - O ;_”
File Report Cptions Info
Run Mode
Check-Get Tree Check Details
@) [ Check-Set Configuration (18i8) o . B
= w| & Derno (1616)
v jo_0011 - Optimization parameters for Boolean data ty > je_00B1
E . Title Display of hlock names
i jc_0061 - Display of block names Scope MALE
+ je_0081 - lcon display far port blocks Rationale Readability
Priority recommended
v| (o je_0201 - Usable characters for Subsystem name MXAM Parameters MAAE HiddennameBlock BlockType
v jo_0211 - Usable characters for Inport block and Outp
i ic_0221 - Usahle characters for Signal line name Advice s L
b je_0231 - Usable characters for block names E
7 je_0281 - Maming of Trigger Port block and Enable Pe The black name should be displayed when it provides descriptive information
T - o . The hlock name should nat be displayed ifthe block function is known fram its appearance.
+ jm_0001 - Prohikited Simulink standard blocks inside
v jm_0013 - Annotations Checked blocks:
. . - Logical Operator
b na_o004 - Simulink model appearance _Product
v na_0008 - Display of labels on sighals - Relational Operatar
+ na_0011 - Scope of Goto and From hlocks - Sal.uratlun
- Switch
b ds_0055 - Reserved names in Stateflow - Unit Delay
v misra_ti_1_1 - Use af black priatities - Minmtax
- Terminator
v misra_tl_1_2 - Comments in block properties _ Madal
* B Sirnulink (83 - Fram
- Goto
+ iy Stateflow (051 4) = - Merge
4 i - Multiport Switch
- 50RT
LY l
L ]
Processing Window
L] Cancel
[2008.08.28 - 17:05:15 CEST] connection to MATLAB established ml
[2008.09.28 - 17:05:15 CEST] Running checks an 'sflib
Current Check-8et:. Demo
oA elapsed | 5009 09.28- 17:05:15 CEST] next check processing-=jc_0011
Curen Clieds. )& 1F] i L CEST] check result failed
Current Check Progress [: CEST] next check processing-=jc_0061
Processing check results. -
4
| User: MXAM user

Figure3-5 showsthe MXAM Report ModeAll executedchecks are shown in the tree view on
the left-hand side. Slecting a checklisplaysthe detailed reportin the righthand panel. A

report history with date and time of execution is shown in the lowerltefhd panelTo delete

a historyrecord,select the reord andpressthe Delkey.
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_axl

File Report Options  Info
[zlconFiG [[IRUN |[IREPORT

Report Mode

Check-Set Tree o
& Check-Set Configuration {161) - | Analysed model: fuelsys MXAM user 2009-09-28 17:10:41 |

5[ Demo (16118)

w Je_0011 - Optimization paramete

44 jc_0061 - Display of block names

w jc_0081 - Ieon displayfor port bic Check: jc_0061 - Display of block names

$¢J6_0201 - Usable characters for §
$¢Je_0211 - Usable characters for | Result: failed

3¢ je_0221 - Usable characters for £ Advice: The block name should be displayed when it provides descriptive information.
. The block name should not be displayed if the block function is known from its
3¢ jc_0231 - Usable characters for b i
appearance,
% Jc_0281 - Naming of Trigger Port
Checked blocks:

42 Jm_D001 - Prohibited Simulink 1 - Logical Operator

3 Jm_0013 - Annatations - Product
. . - Relational Operator
w ha_0004 - Simulink madel appe: o B
3¢ na_0008 - Display of labals an 5 - Switch
. - Unit Delay
“ na_0011 - Scope of Goto and Fro - MinMax
w t5_0055 - Reserved names in § - Terminator
- Model
w misra_ti_1_1- Use of block prior - From
S misra_ti_1_2- Comments in blo - Goto =
- Merge
- Multiport Switch
- SQRT
Pass/fFail If the name of the blocks listed above is not shown, then a pass is given, otherwise a fail
Criteria: is given.
e-Guideline: For further information see the related guideline on e-Guidelines Server
Solution: Turn the display of the block name of by selecting the

Format > Hide Name option for the respective block
or use the fix action provided.

Repair action: The block name will be hidden.

Click here  to fix the rule violations,

4 - » MXAM Name value Source
Parameters: . . Y 8
MAAB HiddennameBlock.BlockType {'Legic','Product’,'RelationalOperator',... Default
Repart Histary 'Saturate’,'Switch','UnitDelay’, ..
2009-09-28_15:48:21 - fuelsys - 'MinMax','Terminator','ModelReference’, ...
ROLTE AR 'From','Goto','Merge’, ...
2009-08-28_15:53:51 - fuelsys MUHiPo S Witeh', Math 2
2009-09-28_16:26:42 - fuelsys
2009-08-28_17:10:46 - fuelsys
Statistics
Checked Ignored Warnings Notes Fixed rule Failed fix Rule
blocks blocks . violations actions violations
27 o o o 0 0 4
Rule violations
1. fuelsys/engine gas dynamics/Throttle & Manifold /Limit to Positive
MName: Limit to Positive
Result: faulty
Message: 'ShowMame' is 'on' but should be 'off'.
= Open bloc

User: MXAM user J
Figure3-5: Report Mode

The Check chapter contains information about the check generale.g.:the check result on
top (e.g. failed, passed, fixed),link to the eGuidelines Seer if available, a linko execute
the repair actiorif applicable and MXAM parameters if applied by the check.

The Satistics chapter provides informationon the performed checke.g.the number of rule
violations and ignored blocks.

TheRule violations chapter lists all rule violationsletectedby the check and usually displays
the path, name, result (e.g. faulty, fixed, fix failed) messageand a link to therespective
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item. Note that the list of shown rule viol G A2y a YI & 0 Bngti &kbegddthé SR A F
setting ofMax Report ltem# the Settingsamenu (8e5.4.4).

You can clicliReport > Save report to foldew save the report as HTMEach report listed
in002Cthe history panel will be saved separatétyfolders named asts time stamp.For the
links to work, use théMATLAB®veb browser to open the generated index.html. S&eapter
5.3for further information.

3.6 PERFORMEPAIRFUNCTIONS

When rule violations are fixablend therefore an automatic repair is applicaby@u can click
onthe link under Fix optiofsee red ellipse ifigure3-5). The following dialog will pop up:

) Choose a fizing mode = 0] x|

@ Apply fix action to found deviations?

ez to al tems

Confirm every single tem

Figure3-6: Fix dialog on how to apply fixes

Yes to all itemsautomatically fixes rule violations without any further confirmation
No: fixes will not be applied

Confirm every single itena subsequentdialog (see Figure 3-7) will be opened to navigte
throughthe individualitems and confirm application of the fix:

IEY

Set ShoweMatme of fuelsysfending gas dynamicaThrottle
& Manifald/Limit to Positive fram on to off?

wWign first e FIrEs Wignny net e last
Fiz all Fix current rde current | SkipMUadoall
Fix rest Undos=kip rest
Dane Cancel

Figure3-7: Fix dialog to confirm fixes on syte items
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The first row of buttons is for navigati through the list of rule violations.
The second and third row of buttons apply the fixes.
Youcanleave the dialog by selectingpneor Cancelthe latter cancels all fixes applied so far.

If the repairfunction encounters a locked item which can't be repairadwarning will be
shown.

If the fix was successful the result of the item changes ffaufty to fixedas shown irFigure
3-8 otherwise tofix failed

1. fuelsysfengine gas dynamics/Throttle & Manifold/Limit to Positive

Mame: Limit to Positive

Result: fixed

Message: ShowMame was set from on to off,
Open block

Figure3-8: Fixed item

Limitations

A The undo function is only available as long as the fix dialog is open. We therefore
recommendbackingup the modelbefore performing any repair functions

A Some checksffer a repair function but do niosupportthe interactiveselection of the
rule violations to be repaired-ere, the user may only choose to repair all items at
once or none.

A Checks whichh@S GKS Ftl 3 Gf gNBIljdZANBR | YR NBIj dzA NB
columns of table irtlient configuration mode) cannot perform repair actions because
the model cannot be changed in compile mode.

Rerun model analysis and report generation

To see howhe model has changed you shouldrten the model analysidtems you have fixed
before should now passSave the reports listed in the history par{Report>Save Report to
Folde) and compare results.
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4 USINGMXAM FROM THE MATLAB COMMD LINE

Be aware

Some of the model checks require your model to be in compile mode. This mode is
comparable to a model update (CTFRlshortcut), which calculates e.g. port dimensions, data
types, sampling rates, etc.

Before you start, ensure that your model can be updatedhif is not the case, some of the
model checks cannot be executed.

4.1 SINGLE PROCESSING

Direct call of model checks

All model checks can be called directly from the MATR&Bimand line and applied either to
the system that is currently open obta specificsubsystem thereofsee Figure4-1). The
checks return detailed informatioon violations of the tested rule, e.g. a list of the blocks that
do not conbrm with the guideline. Moreover, many checks already have the capability to
repair detected deviations automatically.
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> [summary,details]

= mes_jec_0061

Check 'je_0061 ealled without a S¥Stem arguinent,

check is running, please wait...

27 of 27 items checked

check is running, please wait...

check result: failed

SWnary =

failed

details =

[1x1l struct]

»» details{l}

ans =

[1x1 structc]

[1x1 struct]

' will khe spplied to system 'sldemo_fuslsys'.

[1x1 struct]

qualifier: 'block!
linkaction: 'hilite’
5_hilitestyle: 'find'
b hiliteancestors: 1
tl: O
sf: 0O
handle: 64.0011
path: [1x73 char]
name: 'Limit to Positiwve!
resulc: 'faulty!
message: 'Hide Nate ~= off!
evalstring: [1x10Z char]

fix: [1x1l struct]

Figure4-1: Example of directly calling check mes_jc_0061 from the command line

Automatic correction of rule deviations

A subset of the check functions supports autiin correction of detected rule deviations. To
use this option, the check is called with the parametetmd set to /fixmode:automatic
(perform correction withoutuser confirmation) or / f ixmode:user  (perform correction after
the user confirms the correatn via a dialog boxpeeA.2.2.3for a detailed description on how
to useparameters_cmd.

Applying fixes will change your modele&se ensure that you have made a backup of fthe
model before using the fix options.

Calling clecks using mes_check

A far more convenienbption than a direct call of the check functions is to uses_check
(seeA.2.]). This function calls a check and convehs check results into a list of links, which
is displayed orthe command line These links provide quick access to view and repair the
violations within the modelQicking on a linknvokesa link action, which usually navigates the
user directly to the source of the rule deviation in the model. The deviating, item a
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Simulink® block is displayed(see Figure 4-2) and, if appropriate, the associated block
parameter dialods opened

In contrast to the check functionsies_check opensthe model and sets the checked model
into compile male before performing the check, if require@ompile modeis thenresetonce
the checkis completed

As long ashte model is in compile statupdusedis shown in the status bar), the model apd
MATLABcannot be closed. This can happen whets_check terminates irregularly due to &
runtime error or when model compile fails due to errors in the model. Use
mes_.s et mode ( mod el todarminatédthe compiled model status manually.

»» mes_check('jo_0061','=sldemo fuslsys')

TR R T TR AT TR TR T TR AT T T T AR AT ST AR AT SRR R AT T ARR AT SRR LTS
check jo 0061 is performed on system 'sldewo_fuslsys' ...
B L e e R e T I T e T
Check 'je_0061' will he applied to system 'sldewmo_fuelsys'.
check is running, please wait...

27 of 27 items checked

check iz running, please wait...

check result: failed

result of check jc_0061 (Display of block names):

-——> failed

Advice:
The block nawe should be displayed when it provides descriptive information.
The block name should not be displayed if the block function is known from its appearance.

Checked blocks: E!sIdemn_fuelsys,;"engine gas _|E| ﬂ

Logical O T
ogica perator File Edit Wiew Simulation Format Tools Help
Product

Relational operator O | B H & | L BB (&= 4|20 2 » ll\nl INurmaI V”ﬁ @ﬂlﬂ@@
Haturation Maodel Browser Eﬂﬂ j

Switch
Tnit Delay sldemo_fuslsys

- 2| lengine gas dynamics

Mnta - i Throttle Sngle, theta (deg)

Terminatox : 2 Mising & Combuston Throttle Ang.  Limitte Positive

Model = 2| Throttle & Manifald Writeld Fressure, Pm (bar) Thrortle. Flow, mdot. (3fs)

From H i B2 Intake Maritold

Goto L] Thiatlle - mospheric Prassure, Pa (bar)

Merge o » Atmaospheric -
Multiport Switch Ready [100% [ [ [ade4s A
SORT

Click here to wisit e-guidelines online for more information about this check.

Checked blocks: 27

Rule violations: 4

The following blocks do not cowply with the current check:
gldemo_fuelsys/engine gas dynamics/Throttle & Manifold/Limit to Positiwve

—-» Hide Name ~= off
sldemo fuelsys/fuel rate controller/Fuel Calculation/limit output
-» Hide Name ~= off

sldemo_fuelsys/engine gas dynsmics/Throttle & Manifold/Throttle/threshold = 0.5
-> Hide Name ~= off

Zldemo_fuelsys/fuel race controller/Alirflow caleulation/hold integrator

-> Hide Name ~= off

Click here to fix the deviant blocks.

L L T L T T LT

ans =

failed

Figure4-2: Example of callingheckjc_0061via mes_check.

The Saturation block Limit to Positivedisplays the block namewhich violates guideline
jc_0061 After clicking on théirst link, the block is highlighted in the model diagram.
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Fix dialog

The report displayeth the commandvindow provides a link at the endwhich opensa dialog
with fix options:

) Choose a fixing mode o ] S

Apply fix action ta found deviations’?

Yes to all tems Mo Confirn every single item

Figure4-3: Dialog for applying fixes

A Yes to all itemwill apply the fixto all items.
A Nowill cancethe fixingprocess

A Confirm &ery singldétem will open aseconddialog withadditionaloptions.

TEY

Set Hide Marme of sldemo_fuelsysiengine gas
dyhariceThrattle & Manifald/Limit to Postive fram o to

off?
wWign first e FIrEs Wignny net e last
Fiz all Fix currernt e current | skiplndoall
Fix rest Undos=kip rest
[Came Cancel

Figure4-4: Dialog for fixing single items

The dialog shown ifrigure4-4 enables navigation andixing of faulty items. ThedJndad/Skip
button will apply Sip when the item has nowyet been fixed andUndowhen the item has
already been fixed.

Model Examineg, User Guide



Page22 4 UsingMXAM from the MATLAB Command Line

4.2 BATCH PROCESSING

If you want to analyse a list of models you can use the batohtion mxam_batchcheck as
shown in the following example. Note that you can easily analyse models that use the model
referencing mechanisnA report will be generated for each model.

%% Example: batch analysis and model referencing

=,

£ _check3et = 'orhmycheckset  mHml' ;0 % path of check-set file

£ _parameterFile = 'C:meam_parametersettings.m'; % parameter file
¥ list of mwodels to check

cs_models = find wdlrefs('sldewo mdlref hasic'):

cs_models = [cs_models;'fuslsys' ;' thermo']

% call batech script

[rezult, details, reportMNames] = mxam batchcheck{cs _models, check3et, ...

{'HTHML' ' COMPACTHTHML' , ' COMPALACTFDF '}, parameterFile):;

Figure4-5: batch analysis

To run a custontist of checks, you can usexam_calichecks . Thism-function accepts a list of
checks, runsnes_check for each provided checland automatically creates a backup of the
model if the fix option is used and the checks suppepairingthe deviationsE.g.:

>> mxam_callchecks({’jc_0061','jc_0081",
'lfixmode:user’, " 'sldemo_fuelsys' );

You may want to read all selected checks from a clsetkby using the function
mxam_convertCheckset . AS an optionmxam_callchecks ~ creates an HTML report, when called
with the repat format argument set to 'HTM. See the following example:

%% Example: execute check-set and create HTML report

o

3 wodel = bdroot; 3 get model in focus

% get all selected checks of a check-set

[cs_checks, 5 _message, r checkset] = mxam convertCheckset (...
'Crih Programme’ HEANS checkset conficurations'default.mxml');

execute checks, suppress messages in command window and create HTHL

A
% and XML report in report workspace

mxanLcallchecksir_checkset,'Iquiet:',{'HTHL','XHL'},s_deEl];

disp(['Report created in: ' mesvar reportWork3pace]|:

Figure4-6 : Executing checks from chegslet and creating HTML report
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An even more powerful way to perform a customized selection of checksusadhem in
m-scripts. Here the tester has full control over the performed checks and how to handle the
output. MXAM comes with a bundle ofn-script utilities to support batch processing mode
The utilities are described in the ARE€ A.2.]). Figure4-7 illustrates the ease with which
checks can be selected according to a given criterion, organized, executed, and reported.

5 _model = bdroot; % get model in focus
% get available checks
cs_allChecks = get machecks;

% select checks of category stateflow
(c

al
cs_sfChecks = mxam filterchecklist

0]

s_allChecks, 'category', 'stateflow');
for i = 1:lengthics_sfChecks) % loop over checks

% execute check

[result,details] = mes_check(cs_sfChecks{i},s_model)’
end

Figure4-7: Example dcaling check from within arm-script

8 model = bdroot; 3% get wodel in focus

cs_threeChecks = {'jc_0021','jc 0061','jec 0081'};

mxam_writeCheckList ('wmyChecks',cs_threeChecks): = e check list
cs_importedChecks = mxam readCheckList ('myChecks'); % read check list

% execute all checks and create HTM1 report
% (results will he displayed in the comwand window)

mxam_callchecks (cs_importedChecks,'', 'HTHL',s model);

Figure4-8: Example of reading/writing checksts in anm-script
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3 model = hdroot;
swes_backupmodel (s_model,' bak'); % backup model

[result,cr items,r stats] = mes_jc 0061(s model, '/ fixmode:automatic')

% get item statistics
r_itemResults = mxam countCheckItemResults(cr_items):’

% report repalr statistics
if r_ itewResults.fixattempted ==
disp('Nothing was repaired.'):
else
disp(sprintf('s%d of %d items have been repaired.',...
r_itemResults.fixed,r itemResults.fixattempted)):

if r itewResults.fixfailed ~= 0
disp(sprintf('%d of %d items could not bhe repaired.',...
r_itemResults.fixfailed,r itemResults.fixattempted)):
end
end

Figure4-9: Example of reporting performed fixes in an-stript
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5 MXAM CLIENT

This chapter describes how to use thXAM client a graphical user interface (GUI) for
interactive execution of MXAM checks.

You can use MXAM to configure chesgks, to run checks on a model, and to view the results. The
report display the status of a check and provides detailed information on it, including a link to the
guideline, links to the model, and fix options for faulty items.

5.1 CONFIGURATION MOOEONFIGURATION OF CKB

Configuration Mode is automatically opened upon startupgl as divided into four panels as
shown inFigure5-1.
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Figure5-1: Configuration Mode

Checkset tree

To run checks on your model, it is helpful to create sets of checks for diffead@gories.
Checksets and checks are displayed with the icons listeddble5-1.You can create new
checksets, assign checks to ches#ts, and arrange checks and cheeks in the order you
desire. Use the options listed Table5-2 for configuring the tree. Alternatively you can move
checks and cheegets by dragging them using the mouse.

Symbol Description

= Checkset
Check

Table5-1: Checkset tree symbols
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