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MTCA4U — The DESY MicroTCA.4 User Tool Kit

MTCA4U comprises
+ Linux drivers for PClexpress
+ Intuitive C++ API
+ Tools for easy integration into control systems
+ Board-specific classes for implementations used at DESY
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Device Backends for Hardware Access

+ Easy extensibility by adding new Backends

+ Device backends can be added at run time (factory with plug-in mechanism)

+ C++ API has an abstract DeviceBackend interface
+ Different implementation for specific hardware

<<Interface>>
DeviceBackend

+read(address:uint32_t): uint32_t
+write(address:unit32 t,value:uint32 t): void

LockingBackend

PcieBackend

RebotBackend

DummyBackend

L

#backendImpl: DeviceBackend *

+read(address): uint32 t
+write(address,value): void

+read(address): uint32 t
+write(address,value): void

+read(address): uint32 t
+write(address,value): void

+read(address): uint32 t
+write(address,value): void

Rebot = Register-based over TCP
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DFMC_MD22Dummy

+read(address): uint32_t
+write(address,value): void

L
DESY
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The Backend Factory

Features

N

+ Abstract the creation of device backends.
+ Devices are created using alias names.
+» New backends can be added through plug-in mechanism.
+ Factory remains unchanged.
+ Factory uses the URI format based on the Standard Device Model
suggested by Augustus P. Lowell.
(sdm work still in progress in the PICMG SW working group)

URI Scheme To Describe Backend Types

+ Device Name Mapping
+» Common format for portability across different platforms
+ Specify interfaces, instances and parameters to access the hardware
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Backend Factory in Action

Create 'SIS8300"

I

Device Map

-
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QtHardMon — A GUI for the Basic API

@ [ QtHsrdvon
File Plugins Settings Help

Devices: Modules/Registers: Register properties Options

Bﬂmmg [ BC\)’;IASED FIRMWARE Register name _J Continuous read (250 ms)

DUMMY3 WORD COMPILATION [AREA_DMAABLE_FIXEDPOINT16_3 I Read after write

DUMMY4 WORD_STATUS Module lv} Show plot window
WORD_CLK_CNT 5 Fixed Point Interpreration | Read J
WORD_CLK_CNT_0 : Register width -
WORD CLK CNT 1 Register address ‘ 6 { Write J
WORD_CLK_MUX o ; [l write to file J
WORD_CLK_MUX_0 Number of elements Fractional bits =
WORD_CLK_MUX_1 1024 \ 3] il Read From file J
WORD_CLK_MUX_2 : Sign bit
WORD_CLK_MUX_3 Total size | -

Device status WORD_CLK_DUMMY 4096

WORD_CLK_RST Values

Device is open.

Close

WORD_ADC_ENA

) B

raw (dec): raw (hex) double

; ; AREA_DMAABLE ]
Device properties AREA_DMA_VIA_DMA 0 0 0x0 0.0000
Device name AREA_DMAABLE_FIXEDPOINT10_1 1 1 0x1 0.1250
[DUMMY2 AREA_DMAABLE_FIXEDPOINT16_3 2 4 Ox4 0.5000
o > TESTING 3 |9 0x9 1.1250
Device file - MOTOR 4 16 ox10 12,0000
|]dev[.mtcadummys1 WORD_SPI_WRITE O T PR
It wggg—gi:—z\mg 6 36 ox24 45000 AP
[./mtcadummy.map _SPI_ 7 49 0x31 6.1250 | (DEsv )
s | DESY
( Load Boards || Autoselect previous register E 64 0x40 8.0000 ¥ < 9/

o5

(] QeHardMen Plots

> Display devices and registers by name | | =
> Show and modify register content o0

> Basic plotting functionality
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Command Line Tools

Features

» Uses new Device Factory.

» Easy monitoring of device from command prompt.
» Fast application development through scripting.
» All mtcadu device functions including reading and writing to registers

skpcx18356% mtcadu help
tcadu command line tools, version 0@

Available commands are:

help

version

info

device_info  Board Module
register_info Board Module Register
register_size Board Module Register
read Board Module Register
write Board Module Register
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Prints

Prints

Prints

Prints

Prints

Prints
[offset] [elements] [raw
Value [offset]

the help text

the tools version

all devices

the register of devices

the register infos

the register infos

| hex] Read data from Board
Write data to Board
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Matlab Tools and Python Bindings

== struck_adc = mtcadul'SISE300');
== struck_adc.read('BOARD', "WORD COMPILATION')

ansg =
o

== struck adc.write('ADC', 'WORD ADC EMA', 1)
_.ﬁ!?r:-:-

In [1]: import mtcadu
In [2]: struck adc = mtcadu.Device("SIS8300")

In [3]: struck adc.read('BOARD', 'WORD COMPILATION')
Out[3]: array([ 9.1, dtype=float32)

In [4]: struck adc.write('ADC', '"WORD ADC ENA', 1)

In [5]: []
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Virtual Lab
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Virtual Lab at Work

[IrfCtrl server
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Control System Adapter
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Control System Adapter Design

4 j j N\
Device Library Control System
v
Adapter Variable Pair "VOLTAGE"
Receiver | <€— [ Sender Control System Variable
Update [ "VOLTAGE"
©
0 v
e
= Use "VOLTAGE"
o Update "TEMPERATURE"
>
A %
Adapter Variable Pair "TEMPERATUREW !
Sender | =3 [ Receiver » | Control System Variable
( ) JUpdate [ "TEMPERATURE"
| J L |
.
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MTCA4U

+» Easy hardware access for MicroTCA.4
¥ C++API

+ GUI and bindings to scripting languages

+» New BackendFactory
+ Virtual Lab Framework
+ Control System Adapters for DOOCS and EPICS are ready.

SVN repository:
https://svnsrv.desy.de/public/mtcadu
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