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Notesfor Presenters:
Greeting/thanks/introduction...

The SMT isour key strategic technology for MATLAB
experimentation & application development.

This presentation will give an overview of the SMT and its
context: the software architecture, the SINUS hardware
supported, the ideas underlying the SMT and the example
applications supplied. Finally, adetailed script example for
the programmers among you shows how easily the SMT can
be applied in practice.
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Architecture

Embedded Command-Line Compiled Interpreted
Application (scripted) GUI* GUI*
Application Application Application

............. SINUS Measurement Toolbox for MATLAB

M\

HARMONIE HARMONIE MSX16 other
Driver Driver Driver device
(Windows) (Linux) (Windows) drivers

*GUI = Graphical User Interface

The SMT provides a unified interface from MATLAB to a
variety of different SINUS hardware.

It is compilable and is not restricted to Windows - for
example, aHARMONIE driver for Linux will also be
supported if sufficient demand arises.

Generic applications can be written using the SMT -
applications which will also function correctly with future
hardware generations without reprogramming. Thisis
possible because the SMT provides “ meta-information”
about the available SINUS hardware.

Various types of applications are possible - from direct
experimentation viathe MATLAB command window,
scripts, interpreted or compiled GUI applications and
embedded applications compiled for execution in special-
purpose systems.
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& HARMONIE™ Family S

* Device family with 2-8 primary input channels
* Various Modes (DSP programs) available
» Example (4-channel, Environmental Mode) logical channels:

* For each of the 4 primary input channels:
OriginalValues
Anaoglnput
SquareSum
SquareSumUnwei ghted
Peak
PeakUnweighted
ThirdOctave
* 7 SlowChannels plus BoardTemperature and SupplyV oltage
* 2 TriggerInput channels
* 2 TriggerOutput channels
* 4 AnalogOutput channels

Currently 65 logical channelsin asingle mode of a*“4-channel” device!

The SMT currently supports two distinct families of SINUS
hardware: HARMONIE and M SX16.

The HARMONIE family consists of compact box or PCI
card solutions, also employed in the Soundbook. The box
solutions are connected via CardBus (PCMCIA).

Asyou can see from the dlide, the twin DSPs, FPGA and
custom logic in the HARMONI Es provide a wide range of
logical data channels based upon the physical inputs and
outputs.

The SMT makes this functionality available to the MATLAB
programmer via a consistent and stable interface which can
keep pace with technical progress.



MSX16™

i

* Modular device with up to 128 input channels (Record Mode)
* Various modules available (micro, ICP, charge...)

» 2 channels per module

* Up to 8 modules per MSX16 unit

» Up to 8 MSX16 units can be stacked (1 PC interface card)

An MSX16 tower is also connected to the PC viaa PCI or
CardBus (PCMCIA) interface card, but its device philosophy
Is otherwise quite different from the HARMONI E.

The physical configuration isflexible - potentially, every
MSX16 could have a different arrangement of physical
channels.

However, the same techniques which support the wide
variety of HARMONIE logical channels are also used by the
SMT to offer aconsistent interface for the MATLAB
programmer. It iseven possible to write applications which
work with both device families (and future SINUS
hardware!) without unnecessary duplication of code
(previoudly an enormous source of associated costs).
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SMT Key Features

* Reliable, stable basis for applications programming
* O/S & driver independence

 Increased S/W reusability

» Accelerated development

« Simplified data handling

« MATLAB® conventions

 Scaleable number of logical/physical channels

On the basis of what we have seen so far we could write a
“wish list” of requirements for an interface such asthe SMT
- and it would look something like this.

The fundamental point hereisthat of software reusability -
not just on a*“cut and paste” basis but genuine modularity.
This reusability is strongly connected to all the other points.

Adherenceto MATLAB conventionsis aso important in
particular because it drastically shortens the learning curve
for programmers new to the SMT.

In summary, the SMT reduces costs while simultaneously
allowing higher-quality applications to be developed, which
can also contribute to a consistent corporate image.
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Concepts
Device e.g. a HARMONIE™ or an MSX16™ tower
Channel a data stream, e.g. Analoginput or SquareSum values
Property an attribute of a device or channel (or of the SMT itself)
Error Handling supports hardware-independent applications

Until now we have been dealing in effect with the
requirements placed upon the SMT, but now let’s have a
look at the underlying design concepts.

The SMT is based upon Devices, logical Channels and their
Properties. Each of these concepts will be examined in more
detail in the following dlides.

In addition, a consistent error reporting interfaceto all SMT
functions (which will also be described in more detail |ater)
allows applications to adapt to available (or missing)
hardware functionality dynamically.
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Device

* Physical Device
HARMONIE™ PCI board
MSX16™ tower (with PCI board interface)
HARMONIE™ box (with PCMCIA card interface)
MSX16™ tower (with PCMCIA card interface)

* Virtual Device

access to files previously recorded using the SMT
(possibly on a different PC)

The SMT provides the application with information about
the SINUS devices attached to the PC.

We have aready seen the physical device types currently
supported by the SMT; all future SINUS measuring devices
with PC interfaces will also be supported.

When recording data, the SMT also saves information about
the current hardware configuration and settings. This
information allows the data to be read and interpreted
correctly at alater date and/or at another location.

The SMT concept of virtual devices alowsthis datato be
presented in a consistent manner to applications - the same
code can be used to process data either just obtained from a
physical device attached to the PC or coming from
elsewhere, even if no device of thistypeisinstalled locally.
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Channdl

» Data stream received from or transmitted to a device
* Number & type of channels depends on device mode
» Channels with required properties can be searched for
* “Logical” - may be several for a given physical channel

» Data as MATLAB® array with defined physical units

All SMT data input and output is performed via channels.

The application asks the SMT what channels with the
required properties are available for a given device, enables
the appropriate channels and starts the data transfer between
the device and the PC. The application can then request the
data from one or more input channels during or after the data
transfer.

Several SMT channels may correspond to asingle physical
channel, for example the Anal oglnput, SquareSum, Peak and
ThirdOctave channels corresponding to a single primary
(physical) input channel of aHARMONIE in Environmental
Mode.

Because the data are supplied preconverted into defined
physical units, the application is protected from variationsin
data format between different device types.
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Property

» Devices and channels have properties
 Access via functions typical for MATLAB®
» Some general properties defined:

- for every device type

- for every channel type

* Also properties specific to device- and channel-types

 Device-independent applications can be programmed

The concept of Propertiesis familiar to every experienced
MATLAB programmer - for example, it also forms the basis
of the Handle Graphics functionality.

In the same way that Handle Graphics properties define
attributes of graphic objects, SMT properties define
attributes of Devices and Channels (or of the SMT itself,
e.g.Version). The SMT property functions are described in
the User Documentation.

General device properties include the device Number, Type,
Name, Devicel D, FileName, Mode, BaseSampleRate and
Decimation.

General channel propertiesinclude Number, Type, Name,
Enabled, ChannelID, Input, Output, DataType, Dimension,
ChannelUnit, Range, Physical ChannelUnit, SensorUnit and
SensorSensitivity.

Many applications require only these general properties.
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Error Handling

» Consistent interface to all functions

» Success/error/warning codes: <0  Warning
=0 Success
>0 Error

* Specific values can be tested for

» Message text also returned

» Application retains control: generalized applications
can use hardware-specific features where available

SMT functions return aresult code (RC) and aresult
message (RM). |If an application wishes to test for specific
result codes, the function SMTResultCode is used to obtain
the result code defined for agiven error. For example, one
way of testing whether a particular channel property exists
for agiven channel of the current deviceisto make a
comparison of the form:

iIf RC == SVITResultCode(‘ NoChannel Property’)

after attempting to set or get the property. This allowsthe
application to react appropriately when a particular featureis
not supported by the current device.

An application should normally check and report the result
code and message after each SMT function call - it will
typically use a small function of its own to do this.

18.07.2006
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Example Applications

The following applications are delivered as source code
which can be freely modified and used as examples:

» SINUSconfigure

* SINUSrecorder

» SINUSoscilloscope

» SINUSdataConverter

They are compileable and can be used as they are or as
components of custom-written applications. SINUS
Messtechnik GmbH also offers services ranging from
consultancy to complete system devel opment.

The SMT consists not only of the interface itself and
associated documentation etc, but also contains these
relatively simple example applications which all work for
both the HARMONIE and MSX 16 device families. They
can be started conveniently from SINUSexamples, which
simply opens awindow with a button for starting each
application.

Each of these applications is not more than afew hundred
lines of codelong; most of the codeisfor the graphical user
interfaces.

The source code is extensively commented and readily
accessible to programmers.

More sophisticated applications will follow in due course,
whether written by SINUS or by third parties.

The following slides show the user interfaces of
SINUSconfigure and SINUSrecorder.

18.07.2006
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ESINUSchIigule
Device: I1 —I Type: IHARMUNIE Fileh ame: 001 Browse Ipen | cave Load I Mirtual Iflelaultsl
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&

T ) s ) s e e s ) ks g o s s

1

b o e o e e o e e i o o i o i Y i (25
o e o i e o e S i o o S i
b o o e o e e e 5 S o i o i o i 4=

A S I
A 1
1

A 1

Clicking the “Configure’ button on the SINUSexamples
window calls the SINUSconfigure function which opens this
window.

The upper section of the window allows device selection,
opening and closing, setting of device properties and
property-set maintenance (Save/Load/Virtual/Defaults).
The"Virtual" button creates and selects a new virtual device
using SMTLoadProperties rather than loading properties for

the currently selected device. It isused to access previously
recorded data and is not relevant for SINUSrecorder.

The further device properties and channel properties are
displayed after the deviceis opened.
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Device: m Type'lHAHMUNIE Fileh ame: 001 Bmwsem Save I Load I Wirtual IDelauItsI
Name; 1001 Mode: Environmental *| BagzeS ampleR ate: |512UU j Drecimation: |1 j

Enb.File |ICP 200vMa. 1D Type Mame 5. Unit  Sensitivity Gain  Couplg. “Waighta. Mode CounteiRate

o omom m (] IM1 Original/alues 001 W 1 0 |F|AC |5 —
I I0ETT 1T T IN2 Original/ alues ooz W 1 0 IElAC 15

m e m IM3 Originalalues 003 W 1 0 =||AC =

I I0ETT 1T T IN4 Original/ alues 004 W 1 0 IElAC 15

B = om E M1 Analoglnput aos W 1 0 |E|AC |5

ol i e e M2 Analoglnput 006 W 1 0 IElAC 15

B om m M3 Analoglnput oo7 W i 0 =||AC =

CF s |iNg Analaglnput [i] v 1 0 ~|fac -]

r ¥ i) M1 Physicallverload nog |
r 1 [Nz Physical0vedoad | 010

r ¥ 11 |IN3 Physicallverload | 011

r 12 [ing Physical0yedoad | M2

r®rr[iE[m SquereSum 013 W T 0 |faC o =]

(i~ i i EET (T SquareSumn 014 W 1 0 fac =for

¥ T [1s [iN3 SquareSum 05 W 1 0 =[aC =lfoff =

7 C o [ing SquareSur [ill3 v 1 0 lac =for

r ¥ O 7 (m SquareSumllnmeigl | 017 W i 0 llac <]

rFrr e e SquareSurllnweigl | 018 W 1 0 llac <[

I e T R SquareSumllnmeigl | 019 W 1 0 llac <ff e

7 rCroj2o [ing SquareSurLlnweigl | 020 W 1 0 llac <[

C VT2 [ SquareSumbweight | 021 W i 0 sllac <[

(i = e i A (T SquareSumdweinht | 122 W 1 e

m = m m R SquareSumbweight | 023 W 1 0 lac <[ =

The lower section of the window allows setting of channel

properties. The logical channels are displayed one per line;
the display can be scrolled vertically if not al channels are
displayed at once.

Here we see the first 23 logical channels of aHARMONIE in
Environmental Mode. The remaining channels are shown on
the next 2 dlides.

18.07.2006
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Device: m Type'lHAHMUNIE Fileh ame: 001 Bmwsel Clase  Save I Load I Wirtual IDelauItsI
Name: 1001 Mode: Ersironmental *| BaseSampleR ate: |512UU j Deecimnation: |1 j

Enb.File |ICP 200vMa. 1D Type Mame 5. Unit  Sensitivity Gain  Couplg. “Weighta. Mode CounterR ate
VT (22 [N SguareSumAweight | 023 W 1 0 =f|aC =||& =
r O o[24 [ing SguareSumdweight | 024 W 1 0 IElAC 15 A

O ¥ T [ [m SguareSumCweight | 025 W i 0 =||AC = s

| i i i R T SguareSumCweight | 026 W 1 0 IElAC 5 {E

WV T j2zx [iN3 SguareSumCweight | 027 W 1 0 |E|AC |5 s

r O [2a [ing SguareSumCweight | 028 W 1 0 IElAC 15 {E

Cob T j29 [t Peak 029 W 1 0 =flac =l

| 2 i i = (T Peak; 030 W 1 0 =flac =l

G om m | EE Peak 031 W 1 0 =flac =l

| s i A (T Peak 132 W 1 0 fac =for

| R PeakUnweighted | 033 v 1 0 ~||AC ]| off

C F T3 |z PeakUnweighted | 034 W 7 0 =ffac ]| off

o m R PeakUnweighted | 035 ki 1 0 ~f|AC ]| off

C F T 36 |iNg PeakUnweighted | 036 W 7 0 =ffac ]| off

| T Peakéweighted | 037 v 1 0 =f|ac =f|&

(I 2 i i T T [T Peakéweighted | 038 Y 7 0 ~ffac A

o om o m Peakaweighted | 039 ki 1 0 =f|ac =f|&

C F T f4n [iNg Peakéweighted | 040 Y 7 0 ~ffac ~fa

| i i i P AT PeakCweighted 041 W 1 0 faC =B

ol [ PeakCweighted | 042 Y 7 0 =fjac ~|fC

| PR PeakCweighted | 043 ki 1 0 =f|ac =f|C

rF O f4a |ing PeakCweightsd 44 W 1 [ | = |

U T i R T ThirdOctave 045 v 1 0 =f|ac =1

The editable fields have a white background. Where the
SMT provides an array of possible values for a property,
these values are offered to the user in a*“popupmenu™ control
(or as a"checkbox" when the possible values are only O or 1)
rather then as free-format input. If agiven property is read-
only for agiven device/channel, the associated control will
also be made read-only; if the property does not exist, the
control will not be visible.

18.07.2006
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Device: m Type: |HAHMUNIE Fileh ame: 001 Bmwsel Clase  Save I Load I Wirtual IDelauItsI
Name; 1001 Mode: Environmental *| BagzeS ampleR ate: |512UU j Drecimation: |1 j
Enb.File |ICP 200vMa. 1D Type Mame 5. Unit  Sensitivity Gain  Couplg. “Weighta. Mode CounterR ate
C ¥ T4 [me PeakCweighted | 043 W 1 0 ~ffsc <]fE

CF O J44 [iNd PeakCweighted | 044 v it S | e |

C ¥ O s [ ThirdDetave 045 W 1 0 =flac

¥ r r 4 [N ThirdDctave 045 W 1 0 ~llac -

C ¥ T4 [me ThirdDetave 047 W 1 0 =flac

¥ r r 4 [N ThirdDctave 042 W 1 0 =llac £

r~ 43 [s_IND1 SlowChannel 0439 v 1

ol 80 [5_ND2 [ SlowChannel 050 v 1

r ¥ 51 [sJND3 [SlowChannel 051 v i

r 52 [s_NDd [ SlowChannel [i W 1

r ¥ 53 |S_INDS SlowCharnnel 053 W 1

r 54 [S_NDE [ SlowChannel 154 W 1

r ¥ 55 | S_IND7 SlowCharnnel 055 W i

r 56 [S_IN10 [ BoardTemperature | 056 T 1

r ¥ 57 | 5_INT1 Supplit/oltage 057 W 1

r 58 | TRG_INT | Triggerdnput [i]

r ¥ 59 |TRG_INZ | Triggernput 059

|| B0 [ TRG_OUT | TriggerDutput 160

r 61 [TRAG_OUT | TriggerDutput 061

u 62 [oumt AnalngDutput 162 0 =

i B3 |OUTZ2 AnalogDutput 063 0 |

|| 64 [ouT3 AnalngDutput [iES [

' E5 |OUT4 AnalogDutput [il= 0 |

All this device- and channel-specific information for the
application is provided “dynamically” by the SMT - it isnot
“hard-coded” for each device type in the application. Only
the choice of which properties are displayed is “hard-coded”
as atable in the source code of SINUSconfigure in order to
simplify the graphical user interface. However, even this

choice can be made dynamically, asisdone e.g. in
ConfigureSM Tdemo.m (requires the GUO Tool box).

18.07.2006
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Example: SINUSrecorder

[ 5INUSiecorder =l B

Configure Device | Start Recording |

@ Stait/StopMode ¢ Duration Mode

Thisis asimple demonstration application which allows data to
be recorded from any combination of channels provided by any
connected SINUS device.

Clicking the “advanced” button displays bar graphs of signal
levelsfor all currently enabled channels.

This application is simple but fully functional: it can be used
to record SMT datafiles which can later be converted into
other formats using SINUSdataConverter.

SINUSrecorder and SINUSconfigure are completely general
and contain no device-specific code.

Of course, afully-featured recorder would also include
monitoring functions, at least for conditions such as
overload, but thisis outside the scope of the example.

16



Fundamental Functions

The remaining slides are intended for experienced
MATLAB programmers who wish to gain an impression
of the underlying SMT functions in action.

They show a simple data acquisition example which
records and plots data from the first Analoginput
channel of the first device found (assumed to be a
HARMONIE device).

The slides should be relatively self-explanatory for
MATLAB programmers due to the comments visible at the
bottom of each slide. For further details together with other
functions and different forms of the functions shown, please
see the SMT User Documentation.

18.07.2006
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} MATLAB [_[=]x]

File Edit “iew Text Debug Breakpoints ‘Web ‘Window Help
0 ﬁ‘ ¥ B oo ‘ ﬁ| ? ‘CurvemD\rectorv:|W\ ﬂJ

> [DeviceMumbers, RC, BM] = SMTQueryDevices

DeviceNumhers =

(]

[

2 [RC, FM] = $MTSelectDevice(Devicelumbers(l))
3 [RC, RM] = SMTOpenDevice " =
4 [DeviceType, RC, RM] = SNTGetDevice( 'Type']
5 [AIl, RC, FM] = SMIFindChanmel('Typs’, 'Analoglnpuc’, ...

Ll

7

8

'ChannelID!', 'IN1') R -
[RC, BM, ErrorProp] = $MTSetChamnel{iIl, ...
‘Enabled', 1, ... o
9 ICRY, 1)
10 [RC, BM] = SMTStart
1 [RC, FH] = SMT3top e
12| [Data, Time, RC, RM] = SNTGetData(AIl]:
13| [SensorUnit, RC, RM] = SNTGetChamnel(AIl, 'Sensorlnit'} .
14 plot(Time, Data); xlabel{'s']; ylabel (SensorUnit);
15| [RC, BM] = SMTCloseDevice
18 P2d

4 o Ll __ur
4\ Start stript Lnz coll

SMTQueryDevices returns an array of device numbers of all installed
SINUS devices (the first one will be used below).
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J MATLAB

File Edit “iew Text Debug Breakpoints ‘Web ‘Window Help

D@ % BE o o 8| 7 |cumentorectony[w ﬂJ
DEH(BRve | g (@s | B0 ERE DS R = §MT3electDevice (Devicelmbers (1))
1 [DeviceNumbers, RC, RI] = SMIQueryDevices B -

2]

3 [RC, BM] = SHTOpenDevice o

4 [DeviceType, RC, RM] = SNTGetDevice('Type')

3 [AIl, RC, RM] = SMIFindChannel('Type', 'Analoglnpuc', ...

Ll 'ChannelID', 'INL') RM =

1 [RC, BM, ErrorProp] = $NTSetChammel(ATl, ...

F 'Enabled', 1, ... i

9 VIER* ;L)

10 [RC, BM] = SHTStarc

" [RC, BM] = SMT3top (=

11| [Data, Time, RC, RM] = SNTGerData(ALl]:

13| [Sensorlnit, RC, RM] = $NTGetChamnel(ATl, 'Sensorlhit')

14 plot(Tine, Data); xlabel('s'); ylshel(Sensorlnit);

15| [RC, BM] = SHTCloseDevice

18]

4]

Al ___ r

bstan
SMTSelectDevice

script Lh3 Calt

makes the (physical or virtual) device current, i.e.
all further SMT functions will apply to this device.

18.07.2006
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} MATLAB [_[=]x]

File Edit “iew Text Debug Breakpoints ‘Web ‘Window Help
D@ % BE o o 8| 7 |cumentorectony[w

NEH BB & 6y | 88|06 R X

1 [Devicelumbers, RC, FM] = SMTQueryDevices “llpe -
2 [RC, FM] = SMTSelectDevice (DeviceNumbersil))

3 pe o
4 [DewiceType, RC, RM] = SMTGetDevice('Type']

5 [AIl, RC, RM] = SMIFindChannel('Type', 'Analoglnput', ...

B 'ChannelID', 'INL') RM =
7| [RC, BM, ErrorProp] = 3MT3etChannel (AT1, ...

8 'Enabled', 1, ... i
Bl 'ICP', 1)

10] [RC, BM] = SMTStart

" [RC, RM] = SMTStop ks

12| [Data, Time, RC, RM] = $MTGetData(ATl]:

13| [SensorUnit, RC, RM] = SNTGetChannel {AIl, 'SensorUnit')

14] plot(Tine, Data); xlabel{'s']; ylabel(SensorUnit);

15| [RC, BFM] = SMTCloseDevice

16

SMTOpenDevice  opens and initializes the current SINUS device.

J o L e 1
4\ Start stript Lnd Colt

18.07.2006
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J MATLAB

File Edit “iew Text Debug Breakpoints ‘Web ‘Window Help

D@ % BE o o 8| 7 |cumentorectony[w ﬂJ
DEH|snRwc & ms | BR|E RE DR x> meviceTwe, re, mI = sMToewevice ('Trve')
1 [DeviceNumbers, RC, RM] = SMTQueryDevices 2l pevicerype =

2 [RC, BM] = SMTSelectDevice(Devicelumbers(l))

3 [RC, BM] = SHTOpenDevice e

4 RII

3 [AI1, RC, RM] = SMIFindChannel('Type', 'Analoglnpuc', ...

B 'ChannelId!, 'INL') e -

1 [RC, BM, ErrorProp] = $NTSetChammel(ATl, ...

8 'Enabled', 1, ... 0

9 VIER* ;L)

10 [RC, BM] = SHTStarc

1 [RC, BM] = SMTStop Ri -

11| [Data, Time, RC, RM] = SNTGerData(ALl]:

13| [Sensorlnit, RC, RM] = $NTGetChamnel(ATl, 'Sensorlhit') -

14 plot(Time, Data); xlabel{'s']; ylahel (Sensorlnit);

15| [RC, BM] = SHTCloseDevice

18] By

4]

_,_[_ /| ¥

bstan
SMTGetDevice

script L5 Calt

returns property values of the current device - in
this case, the Type property contains ‘HARMONIE'.

18.07.2006
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) MATLAB
File Edit “iew Text Debug Breakpoints ‘Web ‘Window Help
0 ﬁ‘ ¥ B oo ‘ g| ? ‘CurvemD\rectorv:|W\ ﬂJ

DS d ‘ i BEo ol & | i F ‘ B | 93 8 B AR 6 xl| [> [AIL, RC, BM] = SMTFindChannel('Type', 'Analoglnput', ...
1 [Devicelumbers, RC, RM] = SMIQueryDevices = Sl
2 [RC, BM] = SMTSelectDevice(DeviceHuubers(l)) .
3 [RC, BM] = SMTOpenDevice
4 [DeviceType - SHTGetDevice('Type'| .
" ;
B
7 [RC, B, ErrorProp] = SMTSetChannel(AIl, s
8 ‘Enabled', 1, ...
g 'ICPY, 1) §
10 [RC, FM] = SMTStart
" [RC, RM] = SMTStop
12| [Data, Time, RC, RM] = 3MTGetData(All): .
13| [SensorUnit, RC, RM] = SNTGetChannel{iIl, 'Sensorlnit'}
14| | plot{Time, Data); xlabel{'s'}; ylabel (SensorUnit): i
15] [RC, BM] = SMTCLloseDevice
16
>>

< o Ll e
4\ Start seript Ln7? Coll

SMTFindChannel finds channels with the given properties - in this
case, the Analoglinput channel for IN1.
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J MATLAB
File Edit “iew Text Debug Breakpoints ‘Web ‘Window Help
D@ % B@o o 8| 7 |cumentorecton[w ﬂJ
B = ‘ % B oo | & |  F ‘ B & |3 e R e x| [RC, RN, ErrorProp] = sm's:e:cmmeé(gﬁ,d X
'Enabled', 1, ...
1 [DeviceNumbers, RC, RM] = SMTQueryDevices = ToE, 1)
2 [RC, FM] = SMTSelectDevice (DeviceNumbersil))
3] [RC, BM] = SMTOpenDevice e
4 [DeviceType, RC, RM] = SMTGetDevice('Type')
5 [4I1, RC, FM] = SMIFindCharmel('Type', 'Analoglnput', ... a
g ‘ChannelID', 'INL')
7| [RC, M, ErrorProp etChannel (AT1, ...
8 it o
9
10 [RC, RM] = SMTStart "
1" [RC, BM] = SMTStop
13| [Data, Time, RC, RM] = SMTGetData(AT1]:
13 [SensorUnit, RC, RM] = SMTGetChannel (ATl, 'SensorUmit'j
14 plot(Tiue, Data); xlabel('s'); ylabel(SensorUnit); RS
15| [RC, RM] = SMTCloseDevice
e o
>

4]

L — 1

st
SMTSetChannel

script Lnto colt

is used here to enable the channel found on the
previous line and to switch on its ICP supply.

18.07.2006
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J MATLAB

File

Edit View Text Debug Breakpoints ‘Web ‘Window Help

D@ % BE o o 8| 7 |cumentorectony[w

NEH BB & 6y | 88|06 R X
1 [Devicelumbers, RC, FM] = SMTQueryDevices =
2 [RC, BM] = SMTSelectDevice(DeviceNumbersil))

3| [RC, BM] = SMTOpenDevice

4 [DewiceType, RC, RM] = SMTGetDevice('Type']

5 [AIl, RC, RM] = SMIFindChannel('Type', 'Analoglnput', ...

B 'ChannelID', 'INL')

7 [RC, BM, ErrorProp] = $MTSetChannel(ATl, ...

8| 'Enabled', 1, ...

| VIERY; L)

10

" [RC, RM] = SMTStop

12| [Data, Time, RC, RM] = SMTGetData(ATl]:

13| [SensorUnit, RC, RM] = SNTGetChannel {AIl, 'SensorUnit')

14] plot(Tine, Data); xlabel{'s']; ylabel(SensorUnit);

15| [RC, BFM] = SMTCloseDevice

16

| o

>

E— 1

4\ start

SMTStart

script Ln11 Calt

starts the data transfer and optionally sets the

duration (in seconds) of the data transfer.
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J MATLAB
File Edit “iew Text Debug Breakpoints ‘Web ‘Window Help

D@ b BBo o B 2| ey w

DS i@~ &|ds B8

1 [DeviceNumbers, RC, RM] = SMTQueryDevices

2 [RC, BM] = SMTSelectDevice(DeviceNumbersil))

3] [RC, RM] = SMTOpenDevice

4 [DeviceType, RC, RM] = SMTGetDevice('Type')

5 [4I1, RC, FM] = SMIFindCharmel('Type', 'Analoglnput', ...
B 'ChannelID', 'INL')

7 [RC, BM, ErrorProp] = 3MTSetChannel(AT1, ...

8| 'Enabled', 1, ...
| VIERY ;L)

10| [RC, FM] = SMTStart

1" p

13| [Data, Time, RC, RM] = SMTCetData(iTll):

13 [SensorUnit, RC, RM] = SMTGetChannel (ATl, 'SensorUmit'j
14 plot(Tiue, Data); xlabel('s'); ylabel(SensorUnit);

15| [RC, RM] = SMTCloseDevice

18]

4]

e

s

>

E— 1

4\ start

script Lhiz  colt

SMTStop stops the data transfer (this was done about 5
seconds later).
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J MATLAB

File Edit “iew Text Debug Breakpoints ‘Web ‘Window Help

DE| & 8o o 5| 2 |cumenoretoy [w =i
DS HE| $bE n" S| 5 | BB 2 @ E D x| [ meve, Tine, R, PHI < MTGetDacaAIL) ;
1 [Devicelumbers, RC, RM] = SNTQueryDevices =

2 [RC, FM] = SMTSelectDevice (DeviceNumbersil))

3 [RC, RM] = SMTOpenDevice

4 [DeviceType, RC, RM] = SNTGetDevice( 'Type']

5 [AIl, RC, FM] = SMIFindChanmel('Typs’, 'Analoglnpuc’, ...

g 'ChannelID', 'INL')

7 [RC, BM, ErrorProp] = $MTSetChamnel{iIl, ...

8 ‘Enabled', 1, ...

9 ICRY, 1)

10 [RC, BM] = SMTStart

1" [RC, BHM] = SMTStop

12| e R )

13| [fensorUnit, RC, RM] = SMTGetChamnel(AIl, 'SensorUnit'}

14 plot(Time, Data); xlabel{'s']; ylabel (SensorUnit);

15| [RC, BM] = SMTCloseDevice

18

4]

Al ___ r

Dston]
SMTGetData

script Ln13 Calt

returns data (acquired samples) and relative time

values (in seconds) for the samples.
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J MATLAB
File Edit “iew Text Debug Breakpoints ‘Web ‘Window Help

D@ b B oo B 2| ey w

£

DS H sBR > & df |

1 [Devicelumbers, RC, RM] = SNTQueryDevices
2 [RC, FM] = $MTSelectDevice(Devicelumbers(l))

3 [RC, RM] = SMTOpenDevice

4 [DeviceType, RC, RM] = SNTGetDevice( 'Type']

5 [AIl, RC, FM] = SMIFindChanmel('Typs’, 'Analoglnpuc’, ...
g 'ChannelId!, 'INL')

7 [RC, BM, ErrorProp] = $MTSetChamnel{iIl, ...

8 ‘Enabled', 1, ...

9 ICRY, 1)
10 [RC, BM] = SMTStart

" [RC, BM] = 5MT3top

12| [Data, Time, RC, RM] = SNTGetData(AIl]:

13| L £ 11,

14 lot.(Tine, Data ylabel {Sensorlnit,
15| [RC, BM] = SMTCloseDevice

18]

4]

£ % R

s

>> [SensorUnit, RC, RN

Sensorlinit =
v
RC =
a
EH =
b

MTGetChannel (AL,

'Sensorlnit')

E— 1

4\ start

script L4 Calt

SMTGetChannel returns channel property values - in this case, the
SensorUnit property used to label the Y-axis.
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} MATLAB [_[=]x]

File Edit “iew Text Debug Breakpoints ‘Web ‘Window Help

O 4 B o o 8| 7 | cumentDrectory: [y ﬂJ

Command Wi

> plot(Time, Data); xlabel{'s']; ylabel(Sensorlnit);
>

£

1 [Devicelumbers, RC, RM] = SNTQueryDevices -
2 [RC, FM] = $MTSelectDevice(Devicelumbers(l))
3 [RC, RM] = SMTOpenDevice
| s e = o mammnns oo ki A = [o]z]
B o 'ChannélID', gy e Edit View |nset Tools Window Help
3 [RC, BM, ErrorProp] = $MTSetChannel(ATl, ... ”D =d él kA A/ ‘ JoNc e
8 'Enabled', 5
9 ICRY, 1)
10 [RC, BM] = SMTStart 4
1| | [Rc, BM) = SHTStop ' j ! j
12 [Data, Time, RC, RM] = SNTGetData(AIl]:
13| [SensorUnit, RC, RM] = SNTGetChamnel(AIl, 'Sens
14
15 [RC, BM] = SMICloseDevice
18]

05 B

=
O -
4 a5 . .

4\ Start 0 1 g

The data returned by SMTGetData can now be processed and/or plotted as
required - the whole power of MATLAB is available.

18.07.2006

28



SMTCloseDevice

shuts down the current device and frees resources.
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Thank-you for your attention!

Further information available under: WWW.S nusmess.de
or viaEmail: smt.support@sinusmess.de
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