multichannel %
systems

--------
--------
llllllll
llllllll
------

Multi Channel DataManager
Software

USER MANUAL

Multi Channel DataManager ] Publication 20220912 J www.multichannelsystems.com



TABLE OF CONTENTS

TABLE OF CONTENTS

WELCOME TO THE MULTI CHANNEL DATAMANAGER .....ccoovvuriiirureiisnriiisnreisssneissnnesssnnesssseesssnesssnes 4
Important Safety AdVICE ......ccccveeeiiiiiiininniiiiniiineeeisennsneeessssssssssnsssssses 4
[ ET={ T4 1= - TP PPPPPS 4
Requirements for the INSTallation ..........uiiiiei et e et e e e e e st e e e e e e atbbeeeeeeensbaaeaeeean 4
GUANANTEE AN LIADTTTY ... s 5
OPEIATOr'S OBIIGATIONS ... s 6
Terms Of USE fOr the PrOZram ..ccooeeiiiiiie ettt e ettt e e e e ettt et e e e e esaabeeeeeeessabbaeaessenasssaeeeseennnes 6
MULTI CHANNEL DATAMANAGER SOFTWARE ......uettiiiuiiiiitriiinneiisneensneesssneissseessssseessseessssnesssssessssnessssnes 7
INSTAllAtioN AN UPALES .oeeiiiiiiiiiiee ettt ettt e e e e ettt e e e e e tbt e e e e s eeaabbaaeeeesenaaabeeeeeeensssbaeeeeseennnsaneaasaans 7
Recommended Operating SyStemM SETLINGS ......uuiiiiiiiiiiiiiiiiiiiiiii ettt ettt e e et e e e e et ee e e e e e e eeeeeeeeeeees 7
COMPATLIDIE DALA FIlES ...ttt sssssssssssssssssssssssnnnnnnnen 7
General SOftWare FERAtUIES........ciiveiiiiieiiiiiieiiic et s sas s s s s sae e s sans 8
[BL=T e aTeXuTeYa T TaTe I U T e Yo Y IS 8
LA Ta Lo I @ TN T oYU L 1 Yo (e o VS 8
MEIN IMIBNUL ..ottt 8
ConVerting Data Files ....ccciiiiiiiiiiiiiiiiiiiiiinniinrnrrrrrrrcrr e e e e s e e s e e e e e e e e s e s esseseeseseesseassssesessesasanees 10
(LT g T = Y=l o L=l I T TSP 10
(0o T 0T Lo 1 LT aT o LU Ll - N 10
L@ T o TU N 1 =T o ' T N 11
SeIECHING FIlES 10 CONVEIT .o e e e e e e e e e e e e e e e e e e e e e e e e aeas 11
EXporting Only Selected Data STrEAMS ......viiiiiiiiiiiiiiieeeeeeeeee ettt e ettt e et et e e e e e e e e e e e e e e e e eeeeeeeeeeeeaeeeeeeeaeaaeaaaeaees 12
Exporting Files via CoOMMANd LINE......ccoiiiiiiiiiiiiiiiiiiiiieiieeeeeeee ettt ettt e e e e e et e e e e e e e e e eeees 12
MEFEING DAta FIlES ..o 13
SUPPORT AND TROUBLESHOOTING......ccccoetiiiiiiiiiiiiiniiiinnnnnnns 14
CONTACT INFORMATION ......coiiirmmnnniiinnnnnnnciinennnnnnees 15

Multi Channel DataManager .

Publication 20220912

www.multichannelsystems.com



IMPRINT

IMPRINT

Information in this document is subject to change without notice. No part of this document may be reproduced or transmitted without the express
written permission of Multi Channel Systems MCS GmbH.

While every precaution has been taken in the preparation of this document, the publisher and the author assume no responsibility for errors
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IMPORTANT SAFETY ADVICE

WELCOME TO THE MULTI CHANNEL DATAMANAGER

The Multi Channel DataManager is the data conversion software of the Multi Channel Suite package. The Multi Channel Experimenter
is for online data acquisition, and the Multi Channel Analyzer is for offline data analysis. The Multi Channel VideoControl is the video
acquisition software of the Multi Channel Suite package. Please read the following chapters to understand the general concept of the
Multi Channel Suite before starting.

IMPORTANT SAFETY ADVICE
Warning: Make sure to read the following advice prior to installation or use of the device and the software. If you do not

fulfill all requirements stated below, this may lead to malfunctions or breakage of connected hardware, or even fatal injuries.

Warning: Always obey the rules of local regulations and laws. Only qualified personnel should be allowed to perform
laboratory work. Work according to good laboratory practice to obtain best results and to minimize risks.

The product has been built to the state of the art and in accordance with recognized safety engineering rules. The device may only
—  be used for its intended purpose;
— be used when in a perfect condition.
Improper use could lead to serious, even fatal injuries to the user or third parties and damage to the device itself or other material damage.

Warning: Multi Channel Analyzer software is developed for Multi Channel Systems MCS devices. The software are not
intended for medical uses and must not be used on humans. MCS assumes no responsibility in any case of contravention.

Malfunctions which could impair safety should be rectified immediately.

High Voltage

Electrical cords must be properly laid and installed. The length and quality of the cords must be in accordance with local provisions.

Only qualified technicians may work on the electrical system. It is essential that the accident prevention regulations and those of the employers'
liability associations are observed.

. Each time before starting up, make sure that the power supply agrees with the specifications of the product.

. Check the power cord for damage each time the site is changed. Damaged power cords should be replaced immediately and may
never be reused.

. Check the leads for damage. Damaged leads should be replaced immediately and may never be reused.
. Do not try to insert anything sharp or metallic into the vents or the case.

. Liquids may cause short circuits or other damage. Always keep the device and the power cords dry. Do not handle it with wet hands.

Requirements for the Installation

Make sure that the device is not exposed to direct sunlight. Do not place anything on top of the device, and do not place it on top of another
heat producing device, so that the air can circulate freely.
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IMPORTANT SAFETY ADVICE

Grounding

This product is grounded through the grounding conductor on the power cord. To avoid electric shock, the grounding conductor must
be connected to earth.

Orient the Equipment Properly

Do not orient the equipment so that it is difficult to manage the disconnection device.

Explanation of the Symbols used

A
. . --a- i
Caution / Warning DC, direct current

Guarantee and Liability

The General conditions of sale and delivery of Multi Channel Systems MCS GmbH always apply. The operator will receive these no later
than on conclusion of the contract.

Multi Channel Systems MCS GmbH makes no guarantee as to the accuracy of any and all tests and data generated by the use of the device
or the software. It is up to the user to use good laboratory practice to establish the validity of his / her findings.

Guarantee and liability claims in the event of injury or material damage are excluded when they are the result of one of the following.
. Improper use of the device.
. Improper installation, commissioning, operation or maintenance of the device.
. Operating the device when the safety and protective devices are defective and/or inoperable.

. Non-observance of the instructions in the manual with regard to transport, storage, installation, commissioning, operation
or maintenance of the device.

. Unauthorized structural alterations to the device.

. Unauthorized modifications to the system settings.

. Inadequate monitoring of device components subject to wear.
. Improperly executed and unauthorized repairs.

. Unauthorized opening of the device or its components.

. Catastrophic events due to the effect of foreign bodies or acts of God.
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IMPORTANT SAFETY ADVICE

Operator's Obligations

The operator is obliged to allow only persons to work on the device, who
. are familiar with the safety at work and accident prevention regulations and have been instructed how to use the device;
. are professionally qualified or have specialist knowledge and training and have received instruction in the use of the device;
. have read and understood the chapter on safety and the warning instructions in this manual and confirmed this with their signature.
. It must be monitored at regular intervals that the operating personnel are working safely.

Personnel still undergoing training may only work on the device under the supervision of an experienced person.

Terms of Use for the Program

You are free to use the program for its intended purpose. You agree that you will not decompile, reverse engineer, or otherwise attempt
to discover the source code of the software.

Limitation of Liability

Multi Channel Systems MCS GmbH makes no guarantee as to the accuracy of any and all tests and data generated by the use the Multi Channel
DataManager software. It is up to the user to use good laboratory practice to establish the validity of his findings. To the maximum extent
permitted by applicable law, in no event shall Multi Channel Systems MCS GmbH or its suppliers be liable for any special, incidental, indirect,
or consequential damages whatsoever (including, without limitation, injuries, damages for data loss, loss of business profits, business
interruption, loss of business information, or any other pecuniary loss) arising out of the use of or inability to use Multi Channel DataManager
or the provision of or failure to provide Support Services, even if Multi Channel Systems MCS GmbH has been advised of the possibility of such
damages.
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SOFTWARE

MULTI CHANNEL DATAMANAGER SOFTWARE

Installation and Updates

One of the following Microsoft Windows ® operating systems is required: Windows 10, 8.1 or Windows 7 (English and German versions
supported) with the NT file system (NTFS). Other language versions may lead to software errors. If a computer was acquired from MCS,
the Multi Channel Suite will be preinstalled. Updates are available for free download on a regular basis from the MCS web site.

Itis recommended always to install the latest software version. To install the software, download and start the respective *.exe file
and follow the instructions on the screen.

Recommended Operating System Settings

The following automatic services of the Windows operating system interfere with the data storage on the hard disk and can lead to severe
performance limits in Multi Channel Analyzer. These routines were designed for use on office computers but are not very useful for a data
acquisition computer.

. Turn off Screen Saver.

. Turn off Windows Indexing Service. Only important for data hard drive.

. Manual management of automatic Windows Update.

. Power Options: Power scheme: Never turn off monitor, hard disk and system standby.
It is also not recommended to run any applications in the background when using Multi Channel DataManager. Remove all applications from

the Autostart folder. Be careful when using a Virus Scanner. If possible, exclude Multi Channel Suite data files (*msrd) from being scanned.

Compatible Data Files

The Multi Channel DataManager is free to download and install on an unlimited number of computers.

The software is a tool to export data recorded with MC_Rack, Cardio2D, Multi Channel Experimenter, CMOS-MEA-Control, or Multiwell-Screen.

There are no import options for 3" party data files.
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SOFTWARE

GENERAL SOFTWARE FEATURES

The Multi Channel Suite consists of four parts: The Multi Channel Experimenter for online data acquisition, the Multi Channel Analyzer for
offline data analysis, the Multi Channel DataManager for data conversion, and the Multi Channel VideoControl for controlling a video camera.
Many features and concepts apply to all parts.

Description and Purpose
The Multi Channel DataManager is a data conversion tool. The software is free to download and install on an unlimited number of computers.

It can convert data files from most MCS data acquisition software to a number of different 3™ party output formants. Batch conversion
of a number of files is possible, as well as exporting just selected data streams from one or more files. There are no import options for 3™ party

data files.
In- and Output Directory

The Multi Channel DataManager uses default folders for input data files and for storing the exported data files. Both directories can be changed
by the user. The Input Path is displayed on the top, and the Output Path at the bottom of the software window.

a Multi Channel DataManager - 111019100 -©
Fie Hep

Change Losd e Lt

€ o & 3
Tye Flename MEAname  Multivell Multfle Durstion St Stop FieSize  SWVersion  Deta Source
I

Main Menu

In the File menu, there is the option to set the input and output directories from a file browser. The input directory can also be set
automatically to the default data path used in Multi Channel Experimenter or MC_Rack software.

About

Set Input Path

Use Multi Channel Experimenter Path
Use MCRack Path

Set Qutput Path

Export Settings

Exit
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SOFTWARE

The Export Settings apply to HDF5 export only. Two options to compress the data during HDF5 export are available, Gzip and Shuffling.

For Gzip, the compression level can be changed. A high compression level will increase the time for exporting the data but will decrease
the size of the resulting files.

Settings Dialog . = B
HDFS Export Settings

Data Filter Pipeline

Gzip Compression Gzip Compression
Shuffling Enable

Category: Compression

Data compression using the ziib library (part of the HDFS defintion and thus provided by every HDFS
installation).

Compression Level:

Low Compression iy 5 High Compression
Short Processing Time Long Processing Time

Settings Dialog . - -
HDF5 Export Settings
Data Filter Pipeline
Grip Compression Shuffling
Shufling Enable

Category: Shuffling

Data is shuffled by its byt position in the data unit to improve compression performance That means
the Tst, 2nd, 3rd, and 4th bytes of integers are stored together respectively.

The About dialog will show the installed software version.

About Multi Channel D.. = B

* Multi Channel DataManager
1%

Program: Multi Channel DataManager

Version: 1.12.1.20028

Architecture: 64 Bit (Amd64)
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SOFTWARE

CONVERTING DATA FILES

The Multi Channel DataManager will open with an empty window when started. Use the Load File List command to load the list

with all compatible files in the selected Input folder. If new files are moved to the Input folder, the list can be refreshed. For each file,
all available meta information is shown.

] Multi Channel DataManager - 1.14.0.21180 "
Fie Help Load / Refresh file list
¢ A e A D F X w s swo A
Tpe Mehname  Mutivel Mot ourtien o sep Fesze  SWiesion DotaSeure
s | [ e | e | | | | | A ] | ] |
B clsiignm GOMEAZ00/30R 11 ki 60/60 000331 1411201903705  14112019094036  52MB 213419227 MEAZ100-Mi
B caiamgpvee 60MEA200/30iR (V11 kHz 60/60 00:03:22 141120190937:14  1411201909:40:37 S0 MB. 213419227 MEA2100-Mi
B3 Giaiii9 0ve3 GOMEA200/30R 11 ki 60/60 000306 1412019093732 14112019094038 46 M8 213419227 MEA2100-Mi
B3 caramgpivea 60MEA200/30iR 1 kHz 60/60 000306 4112019093733 14112019094039 46 MB 213419227 MEA2100-Mi
D:\Download\KundenFiles\Michal CMOS
D 201504.26-1449.50-test-42815-plate2-3... nMos16y 20kHz 12s NA NA 01M8 1140
Bl 20150426-145150-test-42815-plate2-3.. nMos16 20 kHz 105 NA NA 1678M8 1140
D 20150428-1452.05-test-42815-plate2-3... nMosi6u [a0kHz 105 NA NA 1678ME 1140
Bl 20150428-145237-test-42815-plate2-3.. nMos16p 120 kHz 10s N/A N/A 1678 MB. 1140
D:\Download\KundenFiles\CardioLaytin
Type Software used for recording
File name
MEA name MEA layout, Wireless HS type, CMOS chip type

Multiwell / Multifile Multiple files were generated in this recording (multiple wells / MEA or multiple headstages in Multi Headstage Mode)

Data streams E Electrode Raw Data, A Analog Raw Data, Gyro Rotation Data, Acc Acceleration Data, D Digital Data, F Filtered Data,

X Cross Channel Data, Ev Events, ST Spike Time Stamps, SC Spike Cutouts, SW Sweeps; A Averaged Sweeps; streams
present in the file are marked with a tick box

Duration Length of the recording

Start / Stop Date and time of beginning and end of the recording

File size File size in MB

SW Version Version of the data acquisition software which was used during recording
Data source Data acquisition hardware which was used for recording

Filtering the File List

Each data stream has a filter menu, with the options “All”, “All True” or “All False”. The default “All” means the displayed files are not filtered
for this stream. “All True” means only files containing this stream will be shown. “All False” means the opposite, only files not containing this

stream will be shown. Filter combinations are possible, for example setting X to “All True” and Ev to “All False” will limit the displayed list to files
containing Cross Channel Data but no Events.

E

Al ~
All

All True
W] All False )

Compatible Input Data

The Multi Channel DataManager can convert data generated with the Multi Channel Experimenter (*.msrd), MC_Rack (*.mcd), CMOS MEA
Control (*.ncd), Multiwell Screen (*.mwd) and with some restrictions Cardio 2D (*.c2d). It is not possible to convert these formats from one

to the other, just any of those input formats to the output formats described below. Not all output formats are compatible with all input data.
Please see also the table on the MCS web site for details.
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SOFTWARE

Output File Formats

The following output formats are available. For requests concerning other formats, please contact Support@multichannelsystems.com.
Generated output files will have the same file name as the original input file, with the respective new file ending.

Export to ... File type Description

HDF5 *.h5 A format native to Matlab and Python. The CMOS system also uses HDF5 as data format but
requires specific headers.

NEX *.nex Native file format of NeuroExplorer. Also compatible with Plexon Offline Sorter.

CED *.smr, Native file format of Spike 2 from CED. Available in the older 32 bit and the later 64 bit format.

CED-64 *.smrx

ASCII *.csv General purpose binary file format.

EDF+ * edf European Data Format, often used in EEG recordings and sleep research; BDF is the 24 bit
version of EDF.

BDF+ * bdf

The CMOS-MEA-System uses HDF5 with the extension *.cmcr instead of the proprietary format *.ncd from CMOS-MEA-Control software
version 2.0 onward. The export option “Export to CMOS MEA HDF5” is available only to convert older *.ncd files to the new CMOS-MEA format,
to be able to use them in the new version of the CMOS-MEA-Tools.

Selecting Files to Convert

To select a file for conversion, simply highlight it on the list. For batch conversion of several files, you can mark them as in any Windows
file explorer with Shift+Click or CTRL+Click. Then select the output format and click the corresponding button. A dialog will come up while
conversion is in progress, and after it is completed. Export formants incompatible with the data input format are disabled.

%] Multi Channel DataManager - 1.14.0.21180 - oIEN
File Help
A G0 Ac D F X & st sc wooav
Type Fiename. MEAnsme  Multivell Multfle Duration Start Stop FleSize  SW\Version Dta Source
- Al Al -
G rowemEacwrsun . i i Wy coveaurs e covecury i me croie
L. 60-6welMEA200/30R 000200 2808201918308 280820191

S06MB 211619072

2808010 183444 28082019 183644 211619072

D:\Download\KundenFiles\UCB
" €1.141119 DVx

€2.141119_DIVx 2 6OMEA200/30iR (11 khz 60/60 0003:22 141120190937:14  141120190940:37 50 MB 213419227  MEA2100-Mi
4 7C3141119 DIV 3 14.11.2019 09:37:32  14.11.2019 09:40:38 213419227

Ca 141110 DIV 4 6OMEA200/30R 11 kHz 60/60 000306 1412019093733  14112019004039  46MB 213419227 MEAZI00-Mi
D:\Download\KundenFiles\Michal CMOS

[ 20150428-144950-test-42815-plate2-3.. nMos16u [R0kHz 125 NA NA 01MB 1140

B 201504281451 50-test-42815-plate2-3... nMos16y S0 kHz 105 /A A e7BME 1140

ot DS SOt [ e e e e e e |

If incompatibilities between the input file(s) and the selected output format occur, an error message will appear.

Export Progress

o Exporting File : 2014-09-24T06-37-19RetinaSpikes

Cancel
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SOFTWARE

Exporting Only Selected Data Streams

Each file may contain several different data streams, like Raw Data, Filtered Data, Spike Cutouts and so on (see chapter 5, Converting Data Files).
Each of those streams can be selected or deselected for conversion with a tick box.

] Multi Channel DataManager - 1.14.021180
Fie Help

Input Path: DADownload\KundenFiles

Type Filename MEA name. Multivell Muitifie Duration Start Stop FleSize  SWVersion Data Source

B 2019-06-26T16-42-44McsRecording GOMEATO0/10 2@ 000012 2806201916424  28062019164257  16MB 211619072 MEAZ100 (2%

D:\Download\KundenFiles\TugceSatir

I3 Tugce et - 2019-08-26T18-04-15NMM... 60-GwelMEAZ0030R ] 201z 454 ¥ @ 000200 2808201910415 2808201918061 497ME 211619072 MEAZI0O
KB Tugce Sat - 2019-08-26T18-08-598PM t.. 60-owelMEAZ0030R ] 20z 54/54 ¥ = 00200 20082019180858 2808201911058  S02MB 211619072 MEAZI0O
Tugee Sati - 2019-08-28T18-19-14NMM... 60-6wellMEAZ00/30R v [0 kiiz 54754 000200 280820191819:14  280820191821:15  S06MB 211619072 MEA2I00

= o
E3 Tugce Sat - 2019-08-26718-23-3009M t.._60-owelMEAZOOZ0R ] 120 Kz 54/54 000200 28082019162330 2808201918253  S05MB 211619072 MEAZI0O
I3 Tugee et - 2019-08-26T18-:30-18NMM.. 60-owelMEA20030R 120 ke 54154 000200 2808201918308 2808201918321 S06MB 211619072 MEAZI0O
BB Tugce ot - 2019-08-26T18-34-4459M t.. 60-GwelMEAZOOZ0R ] 0 e 54158 00200 28082019183444 2008201918364  S0GMB 211619072 MEAZIOO

Example: Batch-Convert Only Time Stamps from Two Files to NEX Format

Open the Multi Channel DataManager and load the file list. Highlight the two files with Shift Click and deselect all streams other than the Spike
Time Stamps (ST). Click the Export to NEX button. Two files will be generated, with the same file name as the original input files, and the ending
*.nex.

] Multi Channel DataManager - 1.9.0.0 = &
File About

Input Path: DAMCS\MC_Suite\Data

Type Filename MEA name Multiwell Multifile 3 A D F X & ST SC SW|RT Dumtion Start Stop FileSize  SW Version  Data Source
3 — | e v |
o3 — ] (| ]
Ed  2016-05-02T15-38-28Videotest Lincar16 110 kz 16/16 C__0000:10  02052016153828  0205201615:3838 6 MB 21016117 W2100
Output Path: CA\U Do AMulti Channel D Change.. | Export to HDFS ||| Export to NEX "l Export to CED | | Export to ASCII | | Export to Edf+ | | Export to B+

Exporting Files via Command Line
It’s also possible to use a command line interface for data conversion. The Data Manager Command Line Converter (MCDataConv) is available
for download at the DataManager page on the MCS web site. It provides the same functionality as the Multi Channel DataManager but can be

used in automated scripts.

5 MCDataConv -9

how_version and exit
The file format to export: hdf5, nex. ced, ced6d, bdf. edf, ascil

e or more file names (full path> separated by spaces
pa argunents: Not enough argunents
any key to exit
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Merging Data Files

Multiple files with the same format (sampling rate, number of channels, ...) can be merged to a single file. This can for example be useful to
analyze a number of files in one step with the same analysis parameters. The Merge function works only for files with Electrode Raw Data.

The resulting merged file will only contain the Raw Data stream, all other data streams are ignored. The timeline of the merged file will be
continuous, as if the data would have been generated in one continuous recording.

Multi Channel DataManager - 1.14.0.21180 - oIEN
File Help
A Gro  Ac D 3 x & st s WAy
Type Fiename. MEAnsme  Multivell Multfle Duration Start Stop FleSize  SW\Version Data Source
A il

4+ 2014-09-24706-37-19Retina Spikes
37 2014-00.24706-38-25Retina Spikes

000041 240020140637:19 24092014 063800 189 MB
000718 24002014 063625 24002014 063043 350 MB

09140 MEA2100
09140 MEAZ100

[oroniorors] [Emniones] [vmmieceo] [amonioceost] [eponiosct [pamiasar | [emonrsar | [ wewe |

To merge files, mark the files to be merged in the file list, and click Merge. Merging files can take some time. The merged file will be generated
in the Output Path folder with the name “Merge_[Name of first original file].msrd”.

Attention: The Merge function is only available for files recorded with the Multi Channel Experimenter.
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TROUBLESHOOTING

SUPPORT AND TROUBLESHOOTING

The Multi Channel Suite is a software under development, so bugs may occur more frequently than usual. Also, new software versions are
released in short intervals. The software development team of Multi Channel Systems is very grateful for all reported bugs. Due to the modular
nature of the software, it is impossible to test all possible configurations for each new release, and any customer feedback is much appreciated
to find all problems.

Please report all bugs, feature requests or other issues to Support@multichannelsystems.com. We can only fix things we know about.

In case of problems, please check first whether your software version is up to date. The latest release can always be found in the Downloads
section of the MCS web site. Maybe the problem has already been solved. If not, reboot the software and power cycle the recording device.

Sometimes bugs are caused by corrupted experiment (*.msa) files, so the next step is to try building a new, identical experiment setup, instead
of using an existing one.

If the problem persists, report it together with the experiment file (*.msa) which has been used, and possibly a data file (*.msrd and respective
*.msrs files are needed) to the support e-mail address. An upload option for the files will be provided if need be.
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CONTACT INFORMATION

CONTACT INFORMATION

Local retailer

Please see the list of official MCS distributors on the MCS web site.
Mailing list

If you have subscribed to the newsletter, you will be automatically informed about new software releases, upcoming events, and other news
on the product line. You can subscribe to the list on the MCS web site.

www.multichannelsystems.com
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