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1.  INTRODUCTION 

This document describes the use of the MES Model Examiner (MXAM) with MATLAB®, 

Simulink®, Stateflow®, and dSPACE TargetLink®. 

1.1 WHAT IS THE MODEL EXAMINER? 

The Model Examiner (MXAM) is a framework for checking MATLAB® Simulink®, Stateflow®, 

and Targetlink® models for their compliancy with modeling guidelines using model checks. A 

model check is a program (e.g. a MATLAB® function), which verifies a particular modeling 

guideline within a given model. MXAM consists of a large collection of model checks that have 

been developed for validating various modeling guidelines given in guideline collections. 

1.2 MXAM FEATURES 

1. Automatic repair functions: Guidelines that can be statically checked are implemented in 

the Model Examiner. Wherever automatic repair is possible, this is made available. In 

other words, the Model Examiner not only searches for guideline violations, it also 

corrects guideline violations that can be repaired statically, i.e. those that do not 

necessitate structural modifications to the model.  

2. Report generation: MXAM generates reports that help the user to 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 failure. 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 purposes in developing safety-critical 

software.  

3. Seamless tool integration: The Model Examiner displays great flexibility and adaptability, 

thus allowing it to be easily integrated into existing or planned development 

environments. For example, MXAM model checks can be seamlessly integrated into the 

Simulink® Model Advisor.  

4. Link to the e-Guidelines Server: MXAM has a direct link to the e-Guidelines Server, which 

hosts various sets of modeling guidelines. This allows the developer to access the source 

or original guideline library, on the basis of which the model was checked, whenever a 

violation is detected.  

https://www.e-guidelines.de/
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5. Configuration of model checks: In addition to the checks, MXAM is equipped with a range 

of utilities for organizing and customizing the checking procedure, including a graphical 

user interface (MXAM client).  

6. Check parametrization: Where appropriate checks use parameters with default values 

defined in parameter definition files. For project, model or check-set specific 

requirements those default values can be overwritten in parameter settings files. 

1.3 MXAM USE CASES 

This user guide provides an overview of three typical use cases for MXAM: 

1. Using MXAM from the MATLAB® command line. See Chapter 4. 

2. Working with the MXAM client. See Chapter 5. 

3. Running MXAM model checks within Simulink® Model Advisor® (part of the Simulink® 

Verification and Validation Toolbox). See Chapter 6. 

1.4 REQUIRED KNOWLEDGE 

The reader of this document should be familiar with Simulink®, Stateflow®, and dSPACE 

TargetLink® (optional). To use the stand-alone capabilities of the checks, the reader should 

also be familiar with MATLAB® m-script programming. 

1.5 ²I!¢Ω{ NEW 

1.5.1 RELEASE 1.5 

Report Mode 

Á A quick possibility to execute a single check from Run Mode or Report Mode. If you 

execute a check from Run Mode a new report with only one check will be created.  

Á If a check is executed within Report Mode (Quick Run) only 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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Á The report overview page has a new layout. The results in the check-set table are 

colored so they strike out and highlight important report information giving the user a 

quick overview at first sight. 

 

Batch Mode 

Á mxam_batchcheck:  A new function as a first version 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 check-set structure of mxml-file instead of a flat list of checks 

Á mxam_convertCheckset : This method converts a Check-set 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: structure of the check-set including selected/deselected, parameter and ignore 

list files 

Á mxam_callchecks : Can now handle a converted check-set struct given from 

mxam_convertCheckset  so that the report can contain different check-sets. Call the 

function as follows:   
mxam_callchecks(checkset_struct, '/quiet:',... 'HTML')  

Á mxam_callchecks : HTML, XML, CompactHTML and CompactPDF report options are 

now supported. The report format option can be any combination of {'HTML','XML', 

'CompactHTML' } .  The report will be saved in the report directory specified in the 

MXAM settings. 

Á mxam_callchecks : option usecache added to improve performance when repeatedly 

filtering the same blocks within a check-set.  

For details, see below (Filtering) and chapter 5.4.5. 

Á mxam_callchecks : individual check results are returned as a cell array of structs, 

containing the result string as well as the counts of the checked and ignored items, of 

the found rule violations, warnings and notes. 

Filtering 

Á More filtering options are available to the user to pre-filter the checked items. They 

can be controlled by means of new global parameters. 

For details, see next section and chapter 7.1.1.3 b).  
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Á Filter performance may be optimized by using a new caching mechanism where former 

filter results are re-used when repeatedly filtering the same blocks by different checks 

within a check-set. 

For details, see chapter 5.4.5. 

Global parameters 

The following global parameters are now available: 

Á Global.CheckItemResultMappings 

Á Global.FilterConfigurableSubsystems 

Á Global.IgnoredBlockTypes 

Á Global.IgnoredLibraries 

Á Global.IgnoredLibrariesContentOnly 

Á Global.IgnoredMaskedSubsystems 

Á Global.IgnoredMaskedSubsystemsContentOnly 

Á Global.SkipLinkedSystems 

Á Global.SkipSLObjectsInCharts 

Á Global.SkipTLBlockChildren 

Á Global.SystemToCheck 

 

See chapter 7.1.1.3 for more information. 

1.5.2 RELEASE 1.4 

For a detailed list of new features and improvements that have been added with MXAM 

release 1.4, please refer to realeasenotes.txt in the folder <MXAM root>\doc. 

Parameterization of checks 

Á Whereas in former releases parameterization was only provided as a concept for user-

written checks, we have now applied this concept to various MAAB and dSPACE 

checks. You can customize the behaviour of these checks as you require by overwriting 

the default values (see Chapter 7.1.1.2). Please be aware that when you modify the 
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default values, your model will not comply with the standard guidelines for which the 

check was implemented. 

 

The following checks now use parameters: 

ҍ MAAB: hd_0001, jc_0021, jc_0061,j c_0141, jm_0001, na_0004, na_0008 

ҍ dSPACE: ds_0016, ds_0023_b, ds_0080, ds_0027, ds_0044, ds_0055, ds_0049, 

ds_0093, ds_0094, ds_0096 

Á Various functions have been added to simplify the use of parameters, such as 

mxam_listparamprops  or mxam_generateDefaultParameter SettingsFile . 

Ignore lists 

Á Blocks and subsystems can be excluded from analysis using ignore lists. Ignore lists are 

text files containing lists of block paths. You can easily add new blocks to the ignore list 

via the new MXAM context menu. When a subsystem is specified in an ignore list, the 

subsystem and all its content will be ignored (see Chapter 7.2). 

Reporting of parameter and ignore list files 

Á The report shows all parameter-settings and ignore-list files used for each analysis on 

the top level of the report. The file names are hyperlinks that allow you to navigate 

directly to the source file. 

Á All parameters with their values and source are displayed in the report of each check.  

More checks with automatic repair options 

Á The MAAB checks which ensure that a model only uses certain characters (jc_0201, 

jc_0211, jc_0221, and jc_0231) can now automatically repair rule violations by 

replacing irregular characters with underscores. 

Importing checks 

Á MXAM database files (XML) can be merged using the import function in the MXAM 

client. You can now select an alternative database file to be merged with the currently 

loaded database. Please note that you can decide whether or not to overwrite existing 

checks in the MXAM settings. For more information see Chapter 5.1. 
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Switch for interactive and automatic model selection 

Á Three options are now available for starting analysis in Run mode: Interactive Model 

Selection, Current Model, and Current Subsystem. When starting a run with the option 

'Interactive Model Selection' enabled, MXAM shows you a list of open models and 

subsystems to choose from. The other two options use the model or subsystem 

already in focus. For more information see Chapter 5.2. 

1.5.3 RELEASE 1.3 

MXAM client 

Á In MXAM 1.3 checks can be configured 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. block colouring).  

Á Pass and fail criteria, and parameters are now shown in the configuration mode for 

each check. 

Á Check-set configurations and reports can now be saved additionally with the CTRL-S 

shortcut. 

Checks 

Á In addition to the MAAB, dSPACE and MISRA TL checks, the new MXAM version 

includes checks for subset of the TargetLink® known problems. 

Á Checks can now be parameterized via a parameter file. Please see appendix A.3 in the 

User Guide for further information. 

Á Improved support for the Simulink® Model Advisor®: MXAM checks, which are 

automatically loaded into the Model Advisor® via the sl_customization  function are 

now grouped by their scope e.g. Stateflow, Simulink, MISRA AC TL, etc.  

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

Report 

Á A status 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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Á For each analysed check set a status report is given summarizing the check id, title, and 

status (pass, fail, and warning). 

Á The status report for each executed check was improved: MXAM reports now on the 

number of checked blocks/settings/lines, ignored block/settings/lines, warnings, 

notes, fixed block/settings/lines, failed fixes, and total number of rule violations 

Á The report of a check can now additionally include infoΩs and warnings to refine 

messages given for a checked model. 
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2 INSTALLATION 

This chapter describes the necessary system requirements for using the MES Model Examiner. 

2.1 SYSTEM REQUIREMENTS 

The following system requirements must be in place to use MXAM with MATLAB®/Simulink® 

/Stateflow®, and TargetLink®: 

Á Windows XP  

Á MATLAB® 7.1 (R14SP3) and higher 

Á Simulink® 6.5+ 

Á Stateflow® 6.5+ 

Á Simulink® Verification and Validation (V&V) Toolbox 2.0+ (optional, only required if the 

checks will be used with the Simulink® Model Advisor) 

Á TargetLink® V2.2+ (base suite) 

Á Java Runtime Environment 1.5+ 

Á Port 50656 must be accessible 

2.2 INSTALLATION PROCEDURE (CLIENT SETUP) 

Follow these steps to install MXAM: 

1. Execute 'mxam_setup.jar' 

Double click the setup file or open a command line window, navigate to the setup file, 

and execute: java ïjar mxam_setup.jar  

2. Start MATLAB® and change to MXAM installation directory 

>> cd <mxam - install - dir>  

3. Copy the license file 'mxam.key' into the folder '/license' after installation  

4. Call script which sets all necessary MATLAB® paths, starts the MXAM server and client 

>> mxam 
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(optional): 

Á The extended MATLAB® search path can be saved for later sessions by calling:  

File / Set path ...  and selecting Save. 

Á The Java classpath can be saved for later sessions by editing the file: 
 >> edit classpath.txt  

Add the following lines and replace <mxam- install - dir>  with you MXAM installation 

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

 <mxam- install - dir> \ lib \ mxam_report.jar  

 <mxam- install - dir> \ bin \ MXAM_Server.jar  

Restart MATLAB® for classpath changes to take effect.
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3 GETTING STARTED 

This chapter will guide you through the first steps which are necessary to execute checks on a 

model using the MXAM framework. The workflow is described in the next sections and can be 

summarized as follows: 

 

Figure 3-1: MXAM workflow 

3.1 START MXAM AND CONFIGURE CHECK-SET 

Open MATLAB®, change the directory to your MXAM installation directory, and execute the 

script mxam to set the necessary paths in MATLAB®, start the MXAM server, and the MXAM 

GUI. Please replace <mxam- install - dir>  in the following example with the path to 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 path during the check execution, otherwise MXAM might not work properly. 

Instead of calling mxam you can also execute the following three steps separately: 

>> path_mxam  

>> start_mxamserver  

>> mxamgui  

MXAM starts in Configuration Mode with a default check-set loaded as shown in Figure 3-2. 

The default check-set is located at: <mxam-install-dir>\checkset_configurations\default.mxml.   

This file contains a predefined set of checks that you can run on your model. All selected 

checks will be executed. See Chapter 5.1 for more information. 
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Figure 3-2: MXAM GUI: Default check-set and check-set options (left); list of all checks and 

detailed view (right) 

3.2 OPEN MODEL TO BE CHECKED 

Open the model in MATLAB® you wish to have checked by MXAM. 

e.g. open model sldemo_fuelsys.mdl: 

>> fuelsys  

Or press F1 in MATLAB® for Help, open tab Demos, select Simulink/Automotive 

Applications/Modeling a Fault-Tolerant Fuel Control System and click Open this model in the 

top right corner. 
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3.3 RUN MODEL ANALYSIS FROM COMMAND LINE 

If you do not wish to use the MXAM GUI, but would rather analyse your model by a simple call 

from the MATLAB® command line, use the script mxam_callchecks . 

First get all selected check IDs from your check-set. The sample default check-set file is located 

in the 'checkset_configurations' folder within your MXAM installation root. 
>> cs_checkIDs = mxam_convertCheckset('<path - to - check - set>');  

Now execute a script to analyze your model with all checks from your check-set: 
>> 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 non-standard check behaviour.  Set to  

    '/quiet: ' to suppress output in the command window 

'HTML':   Option for HTML report format 

'sldemo_fuelsys':  Model to be analysed 

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. 

Execute mesvar_ 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 Chapter 3.5 for more details. 

3.4 RUN MODEL ANALYSIS IN MXAM GUI 

Switch to Run Mode (top menu):  

 

Figure 3-3: Switching to Run-Mode 

The Run Mode shows all selected checks, a detail view, select options on which model to 

analyse, progress information and a processing window. 
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Select Current Model on the lower left-hand side and press the Run Checks button. The checks 

will now be applied and you can view the progress of check execution in the MXAM processing 

window on the right as well as in the processing bars on the left-hand side (see Figure 3-4). 

When execution is completed, MXAM automatically switches to Report Mode. See Chapter 5.2 

for further information on the Report Mode. 

Figure 3-4: Run Mode: Execution of checks 

3.5 VIEW REPORT  

Figure 3-5 shows the MXAM Report Mode. All executed checks are shown in the tree view on 

the left-hand side. Selecting a check displays the detailed report in the right-hand panel. A 

report history with date and time of execution is shown in the lower left-hand panel. To delete 

a history record, select the record and press the Del key. 
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Figure 3-5: Report Mode 

The Check chapter contains information about the check in general e.g.: the check result on 

top (e.g. failed, passed, fixed), a link to the e-Guidelines Server if available, a link to execute 

the repair action if applicable, and MXAM parameters if applied by the check. 

The Statistics chapter provides information on the performed check, e.g. the number of rule 

violations and ignored blocks.  

The Rule violations chapter lists all rule violations detected by the check and usually displays 

the path, name, result (e.g. faulty, fixed, fix failed), a message, and a link to the respective 
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item. Note that the list of shown rule vioƭŀǘƛƻƴǎ Ƴŀȅ ōŜ ǘǊǳƴŎŀǘŜŘ ƛŦ ƛǘǎΩ length exceeds the 

setting of Max Report Items in the Settings menu (See 5.4.4).  

You can click Report > Save report to folder to save the report as HTML. Each report listed 

in0020the history panel will be saved separately in folders named as its time stamp. For the 

links to work, use the MATLAB® web browser to open the generated index.html. See Chapter 

5.3 for further information. 

3.6 PERFORM REPAIR FUNCTIONS 

When rule violations are fixable and therefore an automatic repair is applicable, you can click 

on the link under Fix option (see red ellipse in Figure 3-5). The following dialog will pop up:  

Figure 3-6: Fix dialog on how to apply fixes 

Yes to all items: automatically fixes rule violations without any further confirmation. 

No: fixes will not be applied. 

Confirm every single item: a subsequent dialog (see Figure 3-7) will be opened to navigate 

through the individual items and confirm application of the fix: 

 

Figure 3-7: Fix dialog to confirm fixes on single items 
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The first row of buttons is for navigating through the list of rule violations. 

The second and third row of buttons apply the fixes. 

You can leave the dialog by selecting Done or Cancel; the latter cancels all fixes applied so far.  

If the repair function encounters a locked item which can't be repaired, a warning will be 

shown. 

If the fix was successful the result of the item changes from faulty to fixed as shown in Figure 

3-8 otherwise to fix failed. 

 

Figure 3-8: Fixed item 

Limitations 

Á The undo function is only available as long as the fix dialog is open. We therefore 

recommend backing up the model before performing any repair functions. 

Á Some checks offer a repair function but do not support the interactive selection of the 

rule violations to be repaired. Here, the user may only choose to repair all items at 

once or none. 

Á Checks which hŀǾŜ ǘƘŜ ŦƭŀƎ ǘƭψǊŜǉǳƛǊŜŘ ŀƴŘ ǊŜǉǳƛǊŜψŎƻƳǇƛƭŜŘψƳƻŘŜƭ ǎŜǘ ǘƻ ΨȅŜǎΩ όǎŜŜ 

columns of table in client configuration mode) cannot perform repair actions because 

the model cannot be changed in compile mode. 

Re-run model analysis and report generation 

To see how the model has changed you should re-run the model analysis. Items you have fixed 

before should now pass. Save the reports listed in the history panel (Report>Save Report to 

Folder) and compare results. 
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4 USING MXAM FROM THE MATLAB COMMAND LINE 

Be aware 

Some of the model checks require your model to be in compile mode. This mode is 

comparable to a model update (CTRL-D shortcut), which calculates e.g. port dimensions, data 

types, sampling rates, etc. 

Before you start, ensure that your model can be updated. If this 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 MATLAB® command line and applied either to 

the system that is currently open or to a specific subsystem thereof (see Figure 4-1). The 

checks return detailed information on violations of the tested rule, e.g. a list of the blocks that 

do not conform with the guideline. Moreover, many checks already have the capability to 

repair detected deviations automatically. 
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Figure 4-1: Example of directly calling check mes_jc_0061 from the command line 

Automatic correction of rule deviations 

A subset of the check functions supports automatic correction of detected rule deviations. To 

use this option, the check is called with the parameter s_cmd set to /fixmode:automatic  

(perform correction without user confirmation) or / f ixmode:user  (perform correction after 

the user confirms the correction via a dialog box). See A.2.2.3 for a detailed description on how 

to use parameter s_cmd. 

Applying fixes will change your model. Please ensure that you have made a backup of the 

model before using the fix options.  

Calling checks using mes_check 

A far more convenient option than a direct call of the check functions is to use mes_check  

(see A.2.1). This function calls a check and converts the check results into a list of links, which 

is displayed on the command line. These links provide quick access to view and repair the 

violations within the model. Clicking on a link invokes a link action, which usually navigates the 

user directly to the source of the rule deviation in the model. The deviating item, e.g. a 
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Simulink® block, is displayed (see Figure 4-2) and, if appropriate, the associated block 

parameter dialog is opened. 

In contrast to the check functions, mes_check opens the model and sets the checked model 

into compile mode before performing the check, if required. Compile mode is then reset once 

the check is completed. 

As long as the model is in compile status (paused is shown in the status bar), the model and 

MATLAB® cannot be closed. This can happen when mes_check  terminates irregularly due to a 

runtime error or when model compile fails due to errors in the model. Use 

mes_setmode(model,ôtermô) to terminate the compiled model status manually. 

 

Figure 4-2: Example of calling check jc_0061 via mes_check. 

The Saturation block Limit to Positive displays the block name, which violates guideline 

jc_0061. After clicking on the first link, the block is highlighted in the model diagram. 
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Fix dialog 

The report displayed in the command window provides a link at the end, which opens a dialog 

with fix options: 

 

Figure 4-3: Dialog for applying fixes 

Á Yes to all items will apply the fix to all items. 

Á No will cancel the fixing process. 

Á Confirm every single item will open a second dialog with additional options. 

 

Figure 4-4: Dialog for fixing single items 

The dialog shown in Figure 4-4 enables navigation and fixing of faulty items. The Undo/Skip 

button will apply Skip when the item has not yet been fixed and Undo when the item has 

already been fixed.  
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4.2 BATCH PROCESSING 

If you want to analyse a list of models you can use the batch-function mxam_batchcheck  as 

shown in the following example. Note that you can easily analyse models that use the model 

referencing mechanism. A report will be generated for each model. 

 

Figure 4-5: batch analysis 

To run a custom list of checks, you can use mxam_callchecks . This m-function accepts a list of 

checks, runs mes_check  for each provided check, and automatically creates a backup of the 

model if the fix option is used and the checks support repairing the deviations. E.g.: 

>> mxam_callchecks({'jc_0061','jc_0081'}, ...  

'/fixmode:user', '' ,'sldemo_fuelsys' ) ;  

You may want to read all selected checks from a check-set by using the function 

mxam_convertCheckset . As an option, mxam_callchecks  creates an HTML report, when called 

with the report format argument set to 'HTML'. See the following example: 

 

Figure 4-6 : Executing checks from check-set and creating HTML report 
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An even more powerful way to perform a customized selection of checks is to use them in  

m-scripts. Here the tester has full control over the performed checks and how to handle the 

output. MXAM comes with a bundle of m-script utilities to support batch processing mode. 

The utilities are described in the API (see A.2.1). Figure 4-7 illustrates the ease with which 

checks can be selected according to a given criterion, organized, executed, and reported.  

Figure 4-7: Example of calling check from within an m-script 

Figure 4-8: Example of reading/writing check lists in an m-script 
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Figure 4-9: Example of reporting performed fixes in an m-script 
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5 MXAM CLIENT 

This chapter describes how to use the MXAM client: a graphical user interface (GUI) for 

interactive execution of MXAM checks. 

You can use MXAM to configure check-sets, to run checks on a model, and to view the results. The 

report displays 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 MODE: CONFIGURATION OF CHECKS 

Configuration Mode is automatically opened upon startup and is divided into four panels as 

shown in Figure 5-1. 
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Figure 5-1: Configuration Mode 

Check-set tree 

To run checks on your model, it is helpful to create sets of checks for different categories. 

Check-sets and checks are displayed with the icons listed in Table 5-1.You can create new 

check-sets, assign checks to check-sets, and arrange checks and check-sets in the order you 

desire. Use the options listed in Table 5-2 for configuring the tree. Alternatively you can move 

checks and check-sets by dragging them using the mouse. 

 

Symbol Description 

 Check-set 

 Check 

Table 5-1: Check-set tree symbols 
















































































































