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• Distributed Object-Oriented Control System 
• Runs on self-contained server processes 
• With a rich set of library functions 
• Multi-threading provided by the server library 
• Allows dynamically add and delete of objects 
• Supported by a name server based on LDAP 
• User based access control on server  
• Has a full integrated Data Acquisition System 
• Can access other control systems 
• Has C++, Java, MATLAB, Python interface



DESY

Kay Rehlich, DESY MCS4

Object-Oriented Server
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Object-Oriented Server
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Network Interfaces
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MicroTCA Server
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Fast Data Acquisition System
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DAQ Example
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Fast Collector Slo

Buffer 

• Longitudinal RF feedback controls 
compression (phase) + Energy (amplitude) 

• Subscribes to 6 DAQ channels 
• Data driven processing 
• FIR filter —> R-1 —> P-controller —> out 

GUN ACC1 39 ACC23 ACC45 ACC67

BAM BAM

A A

Beam arrival FBs 
Monitor: beam arrival time monitor (BAM) 
Actuator: RF amplitude of nearby module

Toroid

Q

Charge FB 
Monitor: Toroid directly behind 
the laser driven photo injector 
(GUN) 
Actuator: rotatable λ/2 plate in 
laser beam line

Energy

A A

Energy FB 
Monitor: Energy measurement in 
dispersive section 
Actuator: RF amplitude of last 
modules

BCM BCM

φ φ

Compression FBs 
Monitor: pyro-electric detector (BCM) 
Actuator: RF phase of nearby module

©  C. Schmidt, R. Kammering
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DAQ Tools
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jddd DAQ Maintenance Panel
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Client Side
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• Multiple Control System Interfaces 
• jddd: GUI Editor and Run-time 
• Scripting: 

• MATLAB 
• Python 
• Command line (e.g. doocsget) 

• Generic Browser: jDTool, rpc_test
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Middle 
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jddd: Quick and Versatile GUI Editor
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jddd: Key Features
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• Create complex control system panels without programming 
• Rich set of widgets: 

• incl. dynamic layouts 
• IF / Switch components 
• Animated size / position from device data 
• Plots with online analysis 

• Panels are stored in a SVN repository 
• Reusable graphics: 

• As component in panels 
• With complex address inheritance and string manipulation 

• Access from Web Browser in preparation
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jddd: Address Browser Application
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rpc_test: jddd based

Facility Device Location Property
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A Simple Java Client Example
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public class TestDoocsAsync implements EqCallback {

    static TestDoocsAsync instance = new TestDoocsAsync();

   public static void main(String[] args) throws Throwable {
        EqAdr addr1 = new EqAdr("PETRA/NEG.ABSCHNITTE/PU8+9/UNDL");
        EqAdr addr2 = new EqAdr("TEST.DOOCS/SINGENERATOR/COS/DATA");

        EqCall call = new EqCall();
        EqData data = new EqData();
        EqData result1 = new EqData();
        EqData result2 = new EqData();

call.get(adr, ed, data);
System.out.println("Sync read -> " + data.get_string());

       
        call.get_monitor(addr1, data,  result1, call.MODE_RATE, 1.0f, instance, "TINE 1 callback");
        call.get_monitor(addr2, data,  result2, call.MODE_RATE, 2.0f, instance, "DOOCS 2 callback");

        Thread.sleep((long) (10000));
  }

    public void dataCallback(EqData dataOut, Object userData) {
        String str = (String) userData;
        System.out.println(str + " -> " + dataOut.get_string());
        for (int i = 0; i < dataOut.array_length(); i++) {
                System.out.println("Index=" + i + " : " + dataOut.get_float(i));
       }
    }
}
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MATLAB Client Example
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>> A = doocsread(‚TTF2.DIAG/BPM/7ORS/X.TD');       or with a parameter       A = doocsread('NAME', B) 
 >> A

 A = 
      data: [1x1 struct]
      error: ''
      type: 'SPECTRUM'
 
 >> A.data
 
 ans = 
           comment_len: 11
           comment_val: 'BPM 7ORS X'
                    tm: 1.3977e+09
               s_start: 0
                 s_inc: 1
                status: 35544570
     d_spect_array_len: 2048
     d_spect_array_val: [2048x1 double]
 
 >> A.data.d_spect_array_val
 
 ans =
 
    -6.5609
    -6.5634
    -6.5601
    -6.5601
    -6.5634
    -6.5660
    -6.5703
    -6.5592 …
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Python Client Example

18

# Reading a DOOCS property with * operation. Returns X.FLASH1 property of all locations in a list
x = doocs.read("TTF2.DIAG/BPM/*/X.FLASH1")
print(x)

# Making a names call for a ion pump location starting with MT*
names = doocs.names("TTF.VAC/ION_PUMP/MT*")

# Print all IonPumps with location names starting with MT
print(names)
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Simple Server Example
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recorder_server.h:
class EqFctRecorder : public EqFct {

protected:
D_string adr_;
char adrname_[STRING_LENGTH];
D_floathist value_;
D_polynompolynom_;
D_dig_filter dfilt_;

public:
EqFctRecorder ( ); // constructor
~EqFctRecorder ( ) {  } // destructor

void update ();
void init (); // started after creation of all Eq's
void online();

};

recorder_server.cc:
EqFctRecorder::EqFctRecorder ( ) :
    EqFct    ("NAME = location" ),
    adr_     ("ADR doocs channel name",                        adrname_, STRING_LENGTH, this ),
    value_   ("VALUE value",                                   this ),
    polynom_ ("POLYPARA meter for data correction of channel", this),
    dfilt_   ("DIG_FILT digital filter",                       this),
}

void   EqFctRecorder::update ( ) {
  strncpy(adrName, adr_.value(), ADDR_STRING_LENGTH);

       ea.adr ( adrName );
       eq->get_monitor (&ea, &ed, &dst, UPDATE_NORMAL ); // read
       val = dst.get_float();
       val = polynom_.evaluate(val);
       val = dfilt_.evaluate(val);
       value_.set_value ( val );
}

Defines one device server class 

The instances are created from a 
configuration file during start-up

Defines the properties of a device 

The start-up values are read from a 
configuration file that is kept actual during 
run-time

Complex Data Function with multiple 
properties: 
VALUE           actual value 
VALUE.HIST   archive 
VALUE.EGU   Engineering units and scales 
VALUE…
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Archive
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• Distributed: part of the server library 
• No extra configuration required 
• FLASH: > 100 000 archived channels 
• Click or Drag&Drop on any value to show 
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MicroTCA Integration
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Development & Distribution
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• Central GIT source code repository with external access 
• Releases every ~two months 
• „Nightly Builds“ to verify consistency and access to new 

libraries before a release 
• Distributed with a packet system 
• Distribution tool in preparation 
• Main server platforms:  

• Linux, Mac OS X, Solaris ▼, RaspberryPi ▲ 
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Summary
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• Object-oriented design 
• Efficient server design and coding 
• Complex functions are available in library: 

• multi-threading, archiving, data transfers, … 
• Integrated high performance DAQ system 
• Good supported MicroTCA hardware 
• Auto-restart and lot of maintenance features build-in 
• Powerful and simple to use GUI editor jddd 
• Mature:  

• in operation since 20 years, DAQ 10 years 
• used for FLASH, XFEL, Laser / Plasma / Exp. / CW R&D
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Thank you!

More information:  	 doocs.desy.de 
	 jddd.desy.de 

http://doocs.desy.de
http://jddd.desy.de

