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1. Introduction 

Mnova Gears is a software suite that can be used to build automation workflows for your analytical data 

analyses (NMR, MS, IR, etc.ύΦ Lǘ ƛǎ ōǳƛƭǘ ŀǊƻǳƴŘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ǇƭǳƎƛƴǎ ŎŀƭƭŜŘ άōǊƛŎƪǎέ ǘƘŀǘ ŜȄŜŎǳǘŜ ǎǇŜŎƛŦƛŎ ǘŀǎƪǎ 

in a fully automatic mode from data pickup and processing to results reporting, saving, and databasing. In 

addition to full automation, Mnova Gears allows for the customization of every step in your workflow to adapt 

it to your specific needs. 

Mnova Gears comes in two flavors: 

¶ The Mnova Gears product, suitable for the processing large datasets in batches or in real time. 

¶ The Mnova MyGears product, that allows you to build and run workflows based on single samples. 

MyGears is best suited to small-scale analyses, where the overhead of manually opening data is not 

significant but the benefits of automating processing and reporting are hugely so. 

Several Mnova Gears bricks are currently available that can be used as standalone components or in 

combination in a workflow.  

Please check our website page for more details about available bricks and don´t hesitate to contact us to 

discuss your custom automations! 
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Apart from running automated workflows, Mnova Gears allows you to operate in a machine-to-machine 

mode* which means that you can run one or several workflows on your datasets with minimal human 

intervention. In this case, datafiles and workflow parameters must be provided by the user or an external 

program so that Mgears can operate on them. 

 

*Requires Machine-to-machine license   
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2. Installation  

Once you receive your software or plugin license, open Mnova and drag-and-drop your license file into the 

application. Then, go to the File tab > Advanced Plug-ins. A new window will open. In the Available tab, select 

the Mnova Gears plugin and click on Install. 

 

A window will open to prompt you to restart the application. Click on OK. 

 

Close Mnova and open it again.  
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Check that the plugin has been installed correctly. All installed plugins will be listed in the Installed tab (File > 
Advanced Plug-ins). 

 

If installation has been successful, you will find Mgears, Mgears Viewer, MyGears and MyGears Workflows in 

the Mnova ribbon under the Automation section.  
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Note . If the Automation tab is not visible in the Mnova Ribbon, go to Options>CustomizeΧΣ ŀƴŘ Ƴŀƴǳŀƭƭȅ 

add Automation to the ribbon.   
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3. Mgears dialog 

The Mgears dialog has a simple and straightforward design that includes: 

- six tabs, each allowing the setup of a single part of the workflow  
- a set of commands to control analysis 

 

 

As represented by the dialog sections, a full Mgears workflow will start with the selection of the input data 

and then go to the rest of the processing, analysis, and reporting configuration. Alternatively, when using 

MyGears, the workflow starts a step further on, at the processing tab, since the user should already have the 

relevant data file opened in Mnova.  

 

 

In the following sections, we will detail each tab of the Mgears dialog and the many configuration options each 

tab offers.  
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3.1. Input 

Mgears can handle input data saved on Disk directories, in a database (DB), or acquired in Real Time from a 

disk or from a network drive. These three modes are visible on the left-hand side of the Mgears dialog.  

 

Each mode has a specific configuration that will allow you to adapt Mgears to your data and handle your 

analysis appropriately. 

3.1.1. Data from disk 

To analyze input data from your Disk, click on  and select the Main directory in which your data files are 

saved. If part of your input data is saved in another folder, you can additionally select and add that folder in 

the Optional directory. 
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3.1.1.1. Mask manager 

Click on this  button to open the Mask Manager where you can edit and add new masks for your 
experiment files to be automatically detected by Mgears. The following default masks are available: 

¶ NMR (FID): fid,ser,*.jdf 

¶ NMR (Spectrum): 1r, 2rr 

¶ LC/GC/MS: _FUNC001.DAT, MSD1.MS, analysis.baf, _FUNC001.IDX, *.cdf, *.sms, *.ch, *.lcd, *.mcds 

¶ Chromatography: *.cdf, *.asc 

¶ UV/IR/Raman/Fluorescence: *.jdx, *.spa, *.spc 

¶ Structures: *.mol, *.sdf 

If your data mask is not in the list above, type it in the corresponding box for the experiment type then click 
OK to save your changes. See example in the image below. 
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Note . When your dataset contains multiple files for the same experiment that are matched with the declared 
masks όŦƻǊ ƛƴǎǘŀƴŎŜΣ ά_FUNC001.DATέ ŀƴŘ ά_FUNC001.IDXέύ, Mgears will detect one occurrence and discard 
the other matches ǎƻ ǘƘŀǘ ȅƻǳ ŘƻƴΩǘ ƎŜǘ ǘƘŜ ǎŀƳŜ ŜȄǇŜǊƛƳŜƴǘ ŘǳǇƭƛŎŀǘŜŘΦ 

 

If the data file or folder incorporates both the experiment name and the extension (e.g., files named "C923-
m3.raw" or a folder named "A8723.D"), Mgears is capable of identifying the extension and excluding it from 
the experiment name. This functionality is facilitated by the list of masks accessible in the expert settings 
section. You have the flexibility to modify the default list and include your specific extensions, as illustrated in 
the image below. 

 

To undo any changes you introduce, you can click on Back to Default and then on OK. 
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It is also possible to use a custom script to open any file with Mgears. To do so, you must enable the Custom 

Format option, type your data folder masks, and upload the script by clicking on . The script will be 
executed when a file matches one of the masks added.  

 

Top Tip!  Whenever you select your input data you can use the Automatic inspection button  to preview 

the detected data in your directories that will be used by Mgears to execute the analysis. 

 

3.1.1.2. Advanced options 

Several advanced options are available to give you more flexibility at the time of selecting your input data: 

 Master file: If datasets are saved at different locations on the disk, it is possible to use a Master file 

with the list of paths to the directories with spectra and molecule files. A master file can be a .txt or a 

.csv file with an absolute path on each row.  
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Tick the Master file option then click on  to add your master file.  

 
 

In the Master file options  dialog, you can configure a set of basic features to give some flexibility 

to the input. You can indicate which column contains the path and set the starting and end row to 

read the data in the master file.  

 
 

 Main SDF File: If you have all the molecular structures saved in a single SDF file, you can unable this 

option to automatically match each molecule to the corresponding datafile analyzed in a batch. 

Matching is done using a tag that is added to each molecule όάmixture_idέ ƛƴ ǘƘŜ ŜȄŀƳǇƭŜ ōŜƭƻǿύ. 

Enable the Main SDF File option and upload your SDF file, then type the Tag with ID to be used. 

 

Mgears detects and matches each structure with the corresponding datafile. 
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 Allow more than one experiment of each type: Activate this option when you want Mgears to detect 

several experiments of the same type in a document. In the example below, two MS raw datafiles are 

detected in each group.  

 
 

 Join folders with similar name: This option is used to join spectra with similar starting names within 

the same group. If enabled, Mgears will detect repetitions or small variations in the data folder names. 

CƻǊ ƛƴǎǘŀƴŎŜΣ ƛŦ ǘƘŜǊŜ ƛǎ ŀ ƎǊƻǳǇ ά!./έ ŀƴŘ ŀ ƴŜǿ ǎǇŜŎǘǊǳƳ ƛǎ ŦƻǳƴŘ ƴŀƳŜŘ ά!./ψǊŀǿέΣ ƛǘ ǿƛƭƭ ōŜ 

ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ά!./έ ƎǊƻǳǇ ōŜŎŀǳǎŜ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ ƴŜǿ ŦƛƭŜΩǎ ƴŀƳŜΣ ά!./έ, matches the previous 

group name. 
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 Experiment Selection Mode: Choose this option if you want to detect raw data files only (FID) or both 

raw and processed data files (FID/Spectrum). When the FID/Spectrum mode is enabled, it is possible 

to manually select which data files to use for each type of experiment, as seen below:  

 

 Select data files dates: Activate this option to detect data files created or modified between two 

specific dates. You can choose to filter by file Creation or Modification date. 

 

 Preview Subset Only: Activating this feature allows you to choose the number of files you want to 

visualize in the Automatic inspection dialog . This option is checked by default and uses 1000 as 

its default value. When unchecked, all detected files are visualized. 
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 Regular Expression to Adapt match: Check this option if you need to group samples with only a part 

of the file name matching. The regular expression you type will be used to capture the common part 

of the string in the names of the files detected, which will then be grouped in a single experiment. 

 

 

Use the Automatic inspection button  to check how Mgears has grouped the detected data. 
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 Use Custom function: Check this option and upload a custom script to replace the default grouping 

algorithm used by Mgears. This is particularly useful when your data files names are not easy to group 

(for instance, when the file name is an ID generated automatically by the instrument).  

You can contact our team for advice and support. 

 

A simple script of about ~20 lines long can allow Mgears to: 

¶ Find all the header files in the specified directory from settings 

¶ Read the άsample descriptionέ 

¶ Create a group for each unique sample ID 

¶ Add relevant samples to this ID 
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Use the Automatic inspection button  to check how Mgears has grouped the detected data. 

 

Watch out!  When using a custom function, a Warning symbol  appears next to the Automatic inspection 

button with a tooltip indicating that a custom scripting function is active. 
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3.1.1.3. Filtering options 

A Filtering string or a Mapping file can be used to filter your input data from the disk. Please refer to section 

3.1.4.  

Watch out!  Advanced filtering will be disabled (hidden) while working with a Master file. 

3.1.2. Data from database 

Input data can also be retrieved from one or more Mnova spectral Databases (DB). In this mode, a list of 

spectra can be retrieved via a number of search terms for database fields. 

In the DB section, click on  to add a DB. 

 

A dialog will appear. Enter the Server name, Port, User, and Password, then click on Connect. 
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Once you have connected successfully to the server, select the Database containing your input data and click 

on OK. 

 

The selected database will appear in the table as seen in the image below. Click again on  to add another 

database if needed, or on   to delete a previously added database. 

 

It is possible to Search for text in the database. Type the text in the dedicated box then click on Search Text. 

You can optionally select a specific Field in the database for your search. In this example, two databases are 

searched by Molecule name. You can disable the search in one of these two databases by unchecking the 

corresponding box. 
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The search results will appear in the table below with the Record number and Database in which they were 

saved. 

 

If your search results include many records, you can exclude the records you donΩt want to use in your analysis 

by unticking the corresponding checkbox.  

 

You can also use these buttons, , , and , to Check all and Uncheck all, or Clear the results table, 

respectively. 

Enable the Substring Search option to perform a search using substrings. 

 

3.1.2.1. Filtering options 

A Mapping file can be used to filter input data from a DB. Please refer to section 3.1.4. 

Watch out!  When using the DB mode, the filtering options override the manual selection of data files, and 
therefore Mgears will disable the list of records if the Filter mode is selected. 

3.1.3. Data acquired in real time 

Input data can also be analyzed as soon as it is acquired. With the Real time (RT) mode, Mgears will watch 
(Listener) a set of folders for incoming data and operate on it as it arrives (or optionally when all expected 
parts of a set are ready). The RT input mode can help improve productivity by taking care of all the routine 
analysis before the user even interacts with the data. 
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The settings for the listener can be selected under the Real Time tab. Click on  to add the folder paths you 

want Mgears to watch. It is also possible to use URLs from networks that are visible to the system. 

 

You can add one or more paths. These will appear in the table as seen below. You can Delete a path or Clear 

the whole table by clicking on  or , respectively. 

 

3.1.3.1. Options 

 Process old files: If checked, all files already present in the directory will be processed. In this case you 

can choose to Ignore Files and Directories older than a certain time. 

 

 

 Group by folder: Enable this option to group spectra with similar folder names into a unique Mnova 

results document. Two other options are configurable in this case: Wait for all the Selected 

experiments to process them together (otherwise experiment files are processed once available in 

the watched folder), and Allow more than one experiment of Each type. Also, in this case, Filtering 

options are made available. 
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 Wait for Structure and Spectra: This option will prompt Mgears to wait for at least one structure and 

one spectrum before processing an experiment. 

 

 Join Folders with similar name: This option is used to join spectra with similar starting names within 

the same group. If enabled, Mgears will detect repetitions or small variations in the data folder names. 

CƻǊ ƛƴǎǘŀƴŎŜΣ ƛŦ ǘƘŜǊŜ ƛǎ ŀ ƎǊƻǳǇ ά!./έ ŀƴŘ ŀ ƴŜǿ ǎǇŜŎǘǊǳƳ ƛǎ ŦƻǳƴŘ ƴŀƳŜŘ ά!./-мέ ƻǊ ά!./ψǊŀǿέΣ ƛǘ 

ǿƛƭƭ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ά!./έ ƎǊƻǳǇΣ ōŜŎŀǳǎŜ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ ƴŜǿ ŦƛƭŜ name, ά!./έ, matches the 

previous group name. Please refer to section 3.1.1.2. 

 

 Real Time settings: By clicking on this button, a dialog will open to allow you to set the folder listenerΩs 

settings.  

 
 

Real-time acquisition can be performed in two modes: 

 

¶ The Real Time mode, in which the listener will rely on the operating system (OS) to determine 

when changes happen in the listened directories. Such changes in the file system are therefore 

immediately reported to the user. With this mode, the listened folders can also be periodically 

checked for modifications every X minutes (X is the time set in the Time Between Checks option). 

This is useful when working with network shared units because, depending on the configuration, 

the OS may not report the changes correctly/in time.  

 

¶ The Timer mode, in which the listener will check the directories every άXέ minutes to detect 

changes (άXέ is the time set in the Time Between Checks option). With this option, the listener 

will generally consume fewer system resources.  

Another configurable setting is the Listened folder Levels value, which corresponds to the directory 

tree level that the listener will reach to look for modified files. When set to zero (0), the listener will 

only look in the top directory. Note that your foldersΩ architecture and size may affect the 

performance.  

The Delay value corresponds to the number of seconds that the system will wait to check whether the 

modifications in a specific file have finished. 

Finally, you can check the Multithreading option if you want the listener try to use several threads 

when creating the file cache, which will increase the performance of the system; and the Fast Hash 

Mode if you want the listener to only use the modification date of the file when looking for changes. 
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3.1.3.2. Advanced options 

 Experiment Selection Mode: Choose this option if you want to detect raw data files only (FID) or both 

raw and processed data files (FID/Spectrum). When the FID/Spectrum mode is enabled, it is possible 

to manually select which data files to detect for each type of experiment. 

 

 Regular Expression to Adapt match: This option will allow you to group samples when only part of 

the file name matches. The regular expression you type will be used to capture the common part of 

the string in the names of the files detected and group them in a single experiment. Please refer to 

section 3.1.1.2. 

 

 Allow Reprocessing Custom Format File: When working with custom format files, this option allows 

you to reprocess a custom file after making changes. If this option is disabled, Mgears will discard a 

previously processed file and won't reprocess it. 

 

 Ignore Problem Opening spectra: Sometimes Mnova will return an error when opening a file even 

though the file has loaded correctly. By enabling this option, you can force Mgears to ignore problems 

detected by Mnova and use the file anyway, otherwise Mgears will not use the affected spectrum.  

 

 

3.1.3.3. Filtering options 

A Filtering string or a Mapping file can only be used when the Group by Folder option has been enabled. 

Please refer to section 3.1.4. 

3.1.4. Filtering options 

Filtering options are available for all three sources of input data (from Disk, DB, or Real Time), which allows 

you to refine your data detection and better adapt it to your data configuration. 

3.1.4.1. Filtering string 

The Filtering string can be used to filter the detected files from Disk or Real time acquisition using a string with 

common wildcards (* and ?) or a regular expression. 
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Type your filtering string in the corresponding box. The Automatic inspection button  is used to preview 

the detected data before and after filtering.  

 

You can check the Regular expression option to force the use of a regular expression over the normal filtering 

string. 

Check the option Filter by name only to only filter the name and not the full paths of the spectra. 

 

3.1.4.2. Mapping file 

Using a Mapping file is convenient when input files are listed in an .txt or .csv document along with other 

metadata. Mgears will map the information found in the file provided with the information found in the 

selected input directory (on Disk, DB, or RT folder). 
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Click on  to choose your mapping file from your directory. 

 

More filtering options are available when the input data is retrieved from Disk or through Real time acquisition. 

To configure these Advanced Filtering Options, click on . In the dialog that appears, indicate which column 
of the mapping file will be used to match information in your data directory. You can either type the column 

number or click and open the assistant   to visualize the .csv and select the desired column. In the assistant, 
only the first 10 rows of the filtering file will be loaded. 

 

Choose the Starting row you want to read your .csv from and, optionally, enter the last row you want to read.  

 

Enable the Allow Gaps in Results option if you want to include void results for the empty cells in the plate 
with the lines in the filtering files.  
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In addition to the mapping of data files, it is possible to read other metadata, such as: 

¶ sample Position in the well plate (only available when the Allow Gaps in Results option is enabled) 

¶ compound ID  

¶ compounds SMILES string. 

 

With this configuration, SMILES strings and well positions are read and recognized by Mgears, as you can see 

when using the Automatic inspection button . 

 

Substring Matching: If this option is checked, the clustering algorithm will include spectra with small 
differences at the ends of their namesΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ ǘƘŜ ǊŜǉǳŜǎǘŜŘ ƎǊƻǳǇ ƛǎ ά!./έΣ ŘŜǘŜŎǘŜŘ ŦƛƭŜǎ ά!./ψмέ 
ŀƴŘ ά!./ψǊŀǿέ will be included in the group ABC. If not checked, spectra that do not match the exact name 
in the file will be discarded. 

Top  tip!  Sometimes the Mapping file can be used to generate final reports with input and output data. In 

these cases, a configuration of the columns reserved for output can be set in the plugin-specific settings dialog.   
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3.1.5. Experiment detection modes 

Detection of the experiment files to be used for the analysis can be achieved either automatically or manually. 

This can be selected at the top left-hand side of the Input tab when data files are retrieved from Disk or in 

Real Time. 

In the Automatic detection mode, experiment files will be automatically recognized by the system.  

 

Given that Mgears can support various types of analyses όbaw όмIΣ мо/Σ мфCΣ I{v/ΧύΣ [/κD/κa{Σ 

chromatography, UV/IR/Raman/Fluorescence) as well as any Mnova documents, it is possible to select the 

type of data files you wish to analyze, and restrict detection by Mgears to those. 

To do so, click on Experiment Selection. A new section with all available experiment types will appear on your 

screen. Check the boxes of the experiments of interest. 

 

 

Watch out!  You may need to configure the file masks to ensure the correct automatic detection of 
experiment files.  
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In the Manual detection mode, a Path Mask must be provided to define the experiments that should be 

considered in the analysis. All Operating System standard conventions apply (*, ?, !, etc.). 

To do so, enter the Path mask for the experiments of interest. Use the Inspection option  to inspect the 

detected files. 

  






























































































