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1 Introduction 

1.1 Document Overview 

This initial setup guide describes the steps necessary to setup MaDaM internal components to suit the needs of 
the project. Aspects like the data model that determines how data is stored and access rights configuration are 
part of this document. Please note that the requirements that are defined in the MaDaM 2 Configuration Guide 
need to be met and that the system needs to be installed as per the MaDaM 2 Installation Guide.  

Changing the configurations specified in this document during the “runtime” of the MaDaM system is generally 
not recommended without consulting the AMS. Defining the configuration ahead of time avoids all potential for 
inconsistencies  

1.2 Related Documentation 

Other documents are not imminently required in order to initialise the system. However, the other documents 
may provide insight for open questions that are not explicitly covered by this document. 

Related documents are: 

• MaDaM 2 Configuration Guide 

• MaDaM 2 Maintenance Guide 

• MaDaM 2 Installation Guide 
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2 Data Model 

The following sections explain the basis for persistency within the MaDaM system. Sections 2.1 through 2.5 
describe in detail the mechanisms of describing the data makeup that will be stored.  

While experienced users may skip to section 4.1 to directly configure the data model, it is generally 
recommended to read and internalise sections 2.1 through 2.5 before editing the data model at all. 

2.1 Measurement Data 

Due to the large number of different kinds of tests, measurement data appears in many variations with different 
structure and content as well as in various formats. Furthermore measurement data can come out with different 
units and different identifiers for its content, e.g. several names can appear for the same channel. 

An important function of a Measurement Data Management (MDM) system is to give unified access to all 
measurement data and to allow to search for tests without minding the differences in their structure. Therefore 
a unified representation of data in the MDM is required. 

 

 
 

Measurement data typically contain the following kinds of information: 

• Header data for the test (metadata): e.g. proving ground, test object IDs, device IDs 

• Accumulated values: e.g. Odometer start value 

• Measured values: e.g. values from all measured channels (e.g. continuous data, statistical data) 

• Pictures of the test subject or the test design 

• Videos of the test: e.g. in Crash tests 

Metadata may also be supplied by external sources like a database. 
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2.2 References 

MaDaM uses “References” to unify the information into a common representation of the measurement and 
store it. A reference in MaDaM is an object with a set of information representing the measurement data of a 
test. 

A reference consists of a model type and fields. While the model type reflects the kind of object that is described 
(see 2.4), the fields are named values and hold the metadata of the object itself. For example, a reference 
describing a photo would consist of the type – “Photo” – and a number of fields describing metadata regarding 
that photo, like aspect ratio, height and width. 

Model fields are predefined by the data model and need to have a value. They are meant to distinguish different 
data entries and can have various different value types (see 2.3). Besides model fields, references can also 
contain “additional fields”, which are always stored as plain text and are used as notes or comments on data 
entries. They are not predefined and can thus be added ad hoc. 

The following information is stored in a reference: 

• All values specific to the reference, e.g. Name, MainFile, Odometer Start, Odometer Ende 

• Internal tracking values (e.g. ID) and access rights (see section 3.1) 

• Statistical information, e.g. minimum and maximum (this information is not specific to a measurement 
but to a single channel of this measurement) and additional references for data objects related to the 
test 

• References to test objects, e.g. vehicle. The information to such references used by different tests is 
stored only once (see also section 2.5) 

2.3 Value Types 

For correct interpretation and storage of metadata each field of a reference has a defined value type. This also 
allows MaDaM to perform ranged searches on comparable types.  

The following value types are supported in MaDaM: 

• primitive data: boolean values, points in time, integer and real numbers (these types are supported for 
ranged searches) 

• string values or a collection of string values (e.g. tags, labels or comments) 

• files and directories (can be added to references and they are stored within the MaDaM storage) 

• reference fields: cross reference to another reference object or a collection of such thereof (see also 
section 2.5) 
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2.4 Model Reference Classes 

A model type or reference class consists of the definitions for a set of fields. 

Sample (list of fields for a model type “BLK Test”; with string, number and reference fields): 

 

Model types are arranged in a tree structure. Each model type derives the fields from their parent type and can 
add new fields. 

Fields common to multiple types are combined into a shared parent type. E.g. a measurement file, data objects 
and a name are common to all tests. Therefore the basic test type “Test” with these fields is predefined in 
MaDaM. Each type extends the set of fields of the parent type with more specific additions. 

 

The Entity type is the starting point for each type hierarchy, internal tracking fields (e.g. ID) are defined here: 

 



 Gesellschaft für angewandte  
Mess- und Systemtechnik mbH 

8 / 26 

  

Dokumentation – Initial Setup Guide  MaDaM  2 

 

2.5 Relations 

References can have fields which point to other references (either a single reference or a list thereof) which are 
called “nested references”. The relation between two such references can be classified as “owned” or “free” 
references.  

“Owned references” are objects which are owned by a single reference (e.g. the data objects/channels of a test 
are specific for only this test). Such references are also called cascading references which means anything that 
affects the parent (e.g. deletion) also affects the cascading references.  

In contrast “free references” can be used by several references (e.g. vehicles or other test objects can be used 
by multiple tests). 

If the information of a free reference has to be changed then it needs to be edited in one test only. Thereafter 
the free reference itself is changed and this adjustment is automatically visible in all other tests using it. 

 

In the example above the references “BLK Test TestCase23”” and “BLK Test TestCase42” both have their 
“owned references” for data objects (Channels “Speed” and “Distance”). If the test references will be deleted 
then the owned data object references will also be deleted. 
Both references “BLK Test TestCase23” and “BLK Test TestCase42” also contain a reference field “Fahrzeug” 
with a “free reference” “Vehicle “Bus3””. This free reference will not be deleted if a test which contains it is 
deleted. 
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3 Authorization 

Chapter 3 is concerned with the access rights management within the MaDaM system. To this end, the first 
section explains the basis of the access rights management, which is based on the “Access Control List” (ACL) 
approach. Each such list contains a subset of required rights to interact with an object, and are used in 
conjunction with user roles. 

Sections 3.2 and 3.3 detail the configuration of the user roles that are used to check for rights. 

How the default ACL of an object are defined is covered in section 4.2. Please keep in mind that users may change 
the ACL of a specific object at various times, such as during importing or during editing in the web frontend. 

ACL are generally stored in the database used as a persistent storage for the MaDaM system. The default ACL 
configured for a type are not stored for every object of that type. The only exception is when manually changing 
ACL for a specific, individual object. 

Please note that it’s not possible to actually “remove” an “Access Control Entry” (ACE) from the list. The same 
effect can be achieved by setting all rights for the given ACE to “false”, which is done automatically by the system 
when users “remove” an ACE. 

Furthermore, it is possible to define a set of SuperUser members. SuperUsers always have all rights for the 
systems and can never be revoked those rights except by removing them from the group.  

3.1 Access Control Lists (ACL) 

Each reference stored within MaDaM, be it a measurement or a single channel, includes an ACL which defines 
how roles may interact with the object itself. ACLs are inherited by owned references and follow the “create-
read-update-delete” (C.R.U.D.) ruleset. ACLs are a list of rules for roles and any list entry consists of various parts 
which are separated by colons: 

RoleID:r,u       Sample 

1) role ID for which an access rule will be defined:   “RoleID” 
2) list of granted actions, any combination of c,r,u,d:  r,u 

The above example would define a role named “RoleID” which has the right to read and update all fields of the 
associated object. 
 
The ACL of each object are visualized throughout MaDaM as shown below. 
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3.2 User Roles 

The permissions to perform certain operations are associated with specific user roles. 

User roles should be carefully defined for various job functions rather than for individuals. For example typical 
roles are administrator and user and they can be specific to a project or department. Each function should be 
defined as a specific role. 

Every user can be assigned to any number of roles which define his function in terms of use of the system. 
Granting or revoking permissions is done be changing the roles of a user. 

 
Example for user roles concerning tests from different departments: 
 
The job functions are Admin and Reader for each department thus are the roles. 
 
User A as admin of department 2 has all permissions for tests of department 2: 
 

 
 
User B initially has read access to tests of department 1. 
To grant User B access to tests of department 2, he needs to be assigned also to the Dep2Reader role. After being 
assigned the Dep2Reader role, he has the following rights: 
 

 
  



 Gesellschaft für angewandte  
Mess- und Systemtechnik mbH 

11 / 26 

  

Dokumentation – Initial Setup Guide  MaDaM  2 

 

4 MaDaM Initial Setup 

The following sections discuss the MaDaM internal settings, like table columns, initial access rights and the data 
model. These settings can be accessed through the web frontend in the “Model” page. 

Settings done in the “Model” page affect the complete system – and all users. If users wish to have a differing 
layout of columns, they have the option to change them in the main analysis page instead. This can be done by 
controls in the measurement table part of the analysis page. 

 

The “Model” page consists of a tree view representing the type hierarchy of the MaDaM system and detail views 
that are separated into the four tabs “Type”, “Fields”, “Columns”, and “Facets”. 
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4.1 Data Type & Field Editors 

The data model itself consists of various types which contain fields.  

As explained in section 4, all the currently configured model types (e.g. test types) that are defined are shown on 
the left side of the page. 

In the example to the left, there are four test types defined: 
“Test”, “Multitest”, “CrashTest” and “Weather Test”. 

The current user has the option to delete “Weather Test” or add 
a new subtype to it. 

 

Furthermore, there are other model types defined: 
“DataObject”, “Test Engineer”, and “Laboratory”. All of these 
specify a type of information that can be stored in a test. 

Adding a new type is possible by clicking the “+” button when having selected a model type. 

All types have a basic definition that includes their name and how objects of that type are labelled. 

The label information defines what user actually see when they try to read an object of the given type. For 
“Weather Test” measurements, users would see the content of the “Name” field and the “Measurement Type”. 
E.g. “Weather Frankfurt – Excel” would be one sample that fits this label. 
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Besides the basic type definition, every model type also has a set of fields. When opening the “Fields” tab of the 
“Model” page, users can see all fields with the relevant information. 

 

For example any Crash test contains a list of references (defined in the second column) in a field called 
„TestObjects“ (defined in the leftmost column), which are of the type „TestObject“ (defined in the middle 
column). It also contains a single reference in the field „Laboratory“ of the type „Laboratory’.  

It is also possible to check the fields a type inherits from its parent types, by opening the according pane. 
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Every model field can have two modifiers: cascading and faceted. Cascading fields (see section 2.5) are always 
tied to the exact measurement that contains them.  

The “Faceted” checkbox decides whether a field is displayed in the facet tree or not. Only fields that are set to 
be faceted appear in the tree. Commonly, faceted fields should be the most discriminating fields for any one test 
type.  

Please note that the users can configure which of the faceted fields should be displayed by adding and removing 
them from the facet configuration which is highlighted in section 4.4. 

 

 

Fields can be added by clicking “+” at the top of the pane containing the field information for the selected type. 
When adding a field, certain parameters of the field have to be defined. Every field requires at least a name and 
a field type. If the field type is not primitive but a reference or a list of references, the target type of that reference 
has to be defined as well.  

Finally, users can decide whether a field should be faceted or cascaded. The cascaded option is automatically set 
for all primitive fields and therefore only shown for reference and reference list fields. 
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It is possible to edit individual fields by checking the appropriate checkbox in the field list. It is possible to change 
the name of fields and also to change their type via the dropdown menu in the editing dialog. 

Similarly to editing type fields, users can select one or more fields and remove them by clicking the bin button at 
the top of the pane containing the field information for the selected type.  

Adding, editing and deleting fields can be done by users who have the appropriate rights for updating model 
types.  

Please be aware that changing the model should be done at the start of the project in order to avoid long 
changing-times and to avoid incoherent results.  
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4.2 Default Access Rights 

Default access rights can be defined in a hierarchical way. Configurations are passed on to subtypes. The access 
rights definition in “Test” would also applies to “Crash test” and “Weather Test” in the example model described 
in section 4.1. If references of a certain type do not specify their own access rights, the system default will be 
used instead. 

 

It is possible to edit the default access rights in the “Permissions” pane of the “Type” tab in the “Model” page. 

In the above example, both members of the “Developer” and the “AdminRole” roles are granted full CRUD 
(Create, Read, Update, Delete) rights for Tests. The only difference is that users with a membership of the 
“AdminRole” can also change the access rights for specific objects of the given type. 

Members of the “UserRole” are restricted to a read-only access in the above example, therefore they could not 
modify or delete the “Test” objects. 

How the available roles are defined can be checked in section 3.2. Furthermore, it should be noted that users 
can only configure and select roles of which they are part themselves. 

Access Control Lists can contain variable parts, which are referred to as “Capture Groups”. Each capture group 
has a dynamic number of capture values. 

Capture groups are defined via the “Role Mappings” in the MDM-Configuration file as per the MaDaM 2 
Installation Guide. Available capture values (e.g. used projects) are automatically extracted from the company 
LDAP or the URM. 
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4.3 Table Column Settings 

It is possible to configure a default for the columns that are shown in the “Search and Analysis” page of the 
MaDaM system. The default is applied for all users who did not configure a specific configuration for themselves. 

Configuring the columns includes changing which columns are shown at all. This can be done by either removing 
columns via the “-“ button or by adding columns via the “Please select column” dropdown menu. Additionally 
the ordering of the columns can be defined here by drag & drop operations. 

The image below depicts the current configuration for “Weather test”, meaning that the displayed columns 
would be active if the results in the “Search and Analysis” view consist exclusively of “Weather test” 
measurements. 
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4.4 Facet Settings 

Finally, it is possible to change settings for the facets that are shown in the “Search and Analysis” page.  

The ordering of the facets can be changed by dragging them in the appropriate order. The below example shows 
a configuration for “Crash Test” measurements and would start with the “Type” field facet as the first one and 
end with the “Test Engineer” field facet as the final one. 

 

Loading all values for a given facet can impact the performance of the system and therefore influence the user 
experience. To avoid this, facet values are not loaded instantly when opening the “Search and Analysis” page. 
The values are fetched in an asynchronous background task instead, and therefore loaded a short while after 
accessing the page. 

When users want to have certain facets immediately fetched, the facet configuration offers the “Load 
immediately” option. 

Furthermore, since some facets tend to have an overwhelming amount of entries, it is possible to configure a 
limit after which the facet is automatically collapsed. 

In the above example, the facet “Regulation” is automatically collapsed as soon as more than 5 different values 
for it are recognised. 
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The MaDaM system is also capable of displaying the 
facets in a hierarchical manner. By checking the 
“Grouped” checkbox in facet settings, the user 
enables a mode that groups all facets to their type of 
origination. 

Similarly to the other settings, facet settings can be 
changed on a per-type basis but they are not 
inherited from parent types. If users want a specific 
facet configuration, they have to configure it for the 
specific type.  
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5 Importer Configuration 

The MaDaM Importer is a client desktop application for the analysis and the preparation of measurement data 
files before they will be uploaded into the system. It is also used to manage and edit the metadata such as 
laboratories or test engineers.  

This component communicates with the server via an endpoint. Access to the 
importer can be restricted, for instance to system administrators.  

The Importer requires several parameters to be set up for the importing process. 
The user can review and validate the created references before they are saved. 

To import measurements, a user needs to click the “Import” in the web frontend 
menu, shown in the image.  

Doing so triggers a JNLP download, which in turn starts the MaDaM Importer on the 
client. 

 

 

 

 

 

The Importer itself consists of three major parts: 

• Toolbar   -the toolbar at the top of the importer 

• Measurement tree -the left half of the importer (which is empty in the above image) 

• Content view  -the right half of the importer displaying information for the selected  item 
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5.1 Group Selection 

When using capture groups (e.g. variable projects as part of definitions) in the role mapping (see chapter 3), their 
appropriate values must be selected for the import as the very first step. Availability of this step and values 
depend on the user’s AD group memberships, it is only required when capture groups are used for the roles. 

The selected values determine the context of the test, e.g. to which department or project it belongs. The ACL of 
the test is created according to the Initial ACL Setting, which can depend on the selection for each group. 

 

 

5.2 Field Mapping 

The main importer configuration step is to define the correct metadata mapping. Mappings are specific for each 
MaDaM test type and must be suitable for the measurement file. Mappings are used to transfer the 
measurement file’s data into the fields of MaDaM references, they provide an assignment from the 
measurement file into the MaDaM data model. 

The following example illustrates the different field mappings: 

 

• The "Odometer Start" field of the MaDaM test reference (TestCase42) is mapped from the "Start" Value 
from the measurement file (red line). 

• The values of the "Speed" channel from the measurement file are mapped to a new MaDaM data object 
reference (Dataobject “Speed”) which is referenced by the TestCase42 Dataobjects as well. 

• All other channels are mapped to other references accordingly (in the example Dataobject “Distance” 
represents such a reference). 

• Non cascading references (free references), e.g. for header data (in the example a vehicle reference, 
blue line) will be searched on the server.  If a matching instance can be found, then no new reference 
will be created, but the reference (Vehicle “Bus3”) will be referenced by the field Fahrzeug of 
TestCase42. 
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The field mapping is defined in the first step of the configuration of the importer (headlined “Define data 
extraction” in the view), a step where the user defines what kind of test he is importing and what data should be 
extracted.  

 

There are two dropdown menus in this step: the “Test Type” box, in which the user needs to select the data 
model of the test. The selection in this box is dependent on what kind of tests are configured in the MaDaM 
system and what kind of tests the user is permitted to create. 

The second dropdown menu allows the user to select a “Mapping”. This mapping specifies what information 
from the original measurement should be assigned to the MaDaM specific format.  

With the buttons below the dropdown menus it is possible to create new mappings for the selected test type 
either based on an empty mapping by pressing “Create” or based on the values of the above selected existing 
mapping by pressing “Copy”. The button “Edit” will open the following dialog and allows to change the mapping 
for all model fields of the test type.  
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The button “Delete” is used to remove mappings. The first click on “Delete” activates the functionality and with 
a following second click it will be executed. 

Amongst other things, the above example specifies that the measurement contains a field “Name” (selected in 
the dropdown list), which should be assigned to the “Name” field of MaDaM Measurements (which is defined as 
a field for a reference of type “Crash” in the MaDaM Data model). Furthermore, the original file contains a “Test 
date” (selected in the dropdown list), which should be assigned to the “Test date” field of the resulting Road 
Test.  

5.3 Channel Name Unit Mapping 

 

Channel name unit maps can be set in the second configuration step of the View “Configuration” of the importer 
headlined “Set the unit mappings”.  

Channels and data objects in general receive additional handling during the import of a test into MaDaM. 
Different hardware writes data with differing names or units and therefore data objects may have differing 
names in measurements (for example: force, Kraft, power…). To enable correct searching and reporting over 
tests, channel names and units should be uniform within the MDM. jBEAM supports the necessary 
transformations of the channel names and units which are specified by a “channel name unit mapping” and 
transforms the data during file imports accordingly. To achieve the right data transformation the unit and a list 
of possible names must be specified for each expected data object. 

In the above example, every channel named „x-Values” would be renamed to „newChannelName”; and all 
„force”, „kraft” and „power” channels would be renamed to „forceChannel” and have their unit recalculated to 
be Newton. It is still possible to import measurements where none of the channels match the map. Furthermore, 
it is entirely possible to skip this step by simply selecting „No unit map”. 

Users can either create new unit maps, import existing .cmap files or remove unit maps by using the three 
buttons below the first list in the above example. The second half of the dialog shows a table that lists all of the 
entries of the selected unit map. New entries can be added by clicking the „+” button and old entries can be 
removed by clicking the „-“ button. The name of a unit map can be changed by double clicking it in the list and 
pressing the return key to save the changed name. 
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5.4 Augmentations 

Calculations on imported data can be added via augmentations. The importer includes their results in the 
references. Augmentations allow the generation of additional values which can be searched for and which are 
based on the file (and the calculation that was executed). They provide a deeper insight into the measured data. 
Augmentations are based on jBEAM templates and are carried out after the file was loaded. The templates should 
contain an importer which will be replaced with the file in process.  

Calculation results will be treated by MaDaM in the same way as original measurement data. But the 
measurement file itself will not be modified by the augmentations. 

 

Augmentations can be set in the View “Configuration” of the importer headlined “Set augmentations”. The 
control itself is similar to the unit mapping step of the setup, in that it has a list of the available projects and a 
part for more details on the selected project. 

Just like unit maps, it is possible to add or remove projects by clicking either the “+” or the “-“ button respectively. 
Projects can be renamed by double clicking their entry in the list. When trying to add a project, the user is 
prompted to select a .jbt or .jbs file, which contains the actual project. 

When adding a new project, the setup wizard checks whether there are still importers in the project file that are 
used to calculate channels. If there is such an importer, the user is forced to select a “Substituted Importer”, 
meaning that he decides that the importer should be replaced by the measurement imported in the MaDaM 
importer.  

In the above example, the project file contains an “ISO13499MME” importer for a calculation of the HIC score. 
However, when a user imports a measurement with the MaDaM Importer, the HIC score should be calculated 
based on that measurement. Thus, the “ISO13499MME” importer that is still in the project is replaced by the 
measurement imported with the MaDaM importer. 

Similarly to the second step of the setup, this is completely optional. The user can simply select „No Project” and 
finish the setup. 
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5.5 Default Profiles 

Some measurement file formats need profiles to be interpreted correctly. Amongst other formats, Excel and 
ASCII formats are the most prominent cases of requiring profiles to be imported. 

 

The importer will check for a profile of the same name in the directory from which an imported file originates. If 
there is none, and there is more than one profile in total, then the importer is not able to automatically select 
the correct profile for a given measurement file. 

The “Default Profile” configuration gives a fallback for such cases. By defining default profiles which are used 
when no other profile can be found, it is easier for users to manage the profiles used for importing. 

Furthermore, it allows users to import measurements from multiple locations while using profiles from a central 
storage. 

It should be noted that profile files are not managed within the MaDaM system and are exclusive to individual 
importing sessions. The definition of default profiles has to be done for each importing procedure. 
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6 Glossary 

ACE Access Control Entry, an entry defining which rights a particular role has (i.e. UserX has CRUD 
access) 

ACL Access Control List, a list of various ACE entries that constitutes the required roles to access an 
object 

 


