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ECAL Data Compression Study      

                                                  Ph. Busson ,   A. Karar,   G.B. Kim                                                     

                             (LPNHE, Palaiseau, France)

O Schedule of our Study in 1998

              * We started studying data compression in space domain by usi

                 the  CMSIM with D.W. Kim,  S.C. Lee . 

                      ( Kangnung National University, South  Korea)  

                              Month 
Our study

  1  2   3   4   5   6   7 . . . 12

      Time        

     domain

   Signal 
Modeling

     Data       
compression

  DSP card

    Space 

   domain

 Simulation

the CMSIM
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1. Data compression from the differential coding.

    *  DPCM (Differential Pulse Code Modulation)

    *  PDCPM (Predictive Differential Pulse Code Modulation)

    1.1 DPCM (Differential Pulse Code Modulation)

        The main idea : code the difference between neighbouring samples.

But we found that this method does not allow to reduce the code length 
significantly because our signal increases fast.

       So we changed the method :
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1.1.1 Improvement of the differential coding 

      O   Method of sorting of the samples 

    The main idea  :  we can  reduce the difference values between  two 
samples by sorting of the samples.

For example,

        1. we change the order of samples :

                  1, 2, 3, 4, 5, 6, 7, 8, 9, 10        

                                    3, 4, 5, 2, 6, 7, 8,1, 9, 10

        

  2. we compute the difference values between the samples 
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O The Result   

        The difference values between the samples with the original order.

            The difference values between the samples with the sorted order. 

    We think that this new method may allow to increase the 
rate of the compression.
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Study of the DSP Card     

1. Computation of the execution time 

   1.1.  The method of DPCM coding

     1.1.1. Principle of Programming  

                     DSP                                    PC

                                               

                                                Send one event with 10 samples to DS

 Receive 10 samples from PC

Compute 9 difference values between the neighbouring samples

Send  9 difference values to PC

    1.1.2.   Computation of the execution time

                ∗  To compute 9 difference values between the 

              neighbouring samples

                             Execution time = 13 µs
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   1.2.  The method of Residual parametric coding

      ∗ The Main idea

           If the time jitter of the CMS signals is small,           

             we can reduce the data volume by coding one maximum value and 

                  the difference values between the signal and model

   1.2.1   Principle of Programming. 

                     DSP                                    PC

                                                Send one event with 10 samples to DS

 Receive 10 samples from PC

Generate the maximum value in 10 samples 

Compute the normalization factor using the maximum value

Normalize the samples of signal using the normalization factor 

Compute 9 difference values between the signal and our model

Send one maximum value and 9 difference values to PC
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 1.2.2.   Computation of the execution time        

            ∗  To generate the maximum value

                             Execution time = 4.3 µs

               

         ∗  To compute the normalization factor

                    Execution time = 0.4 µs

         ∗  To normalize the model values 

                     Execution time = 7 µs

      

         ∗  To compute 9 difference values

                    Execution time = 13 µs

       

         Total execution time = 4.3 + 0.4 +7 +13

                                           =  24.7 µs
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