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ID Description 

1 The highest sampling rate supported by Libera is 125 MSa / s. 

2 Trigger rate for SIS18 ring is from 850 kHz to 5 MHz.  Highest trigger rate for SIS100 
ring will be 6 MHz.  Taking into account later upgrade of the system to ring SIS100 the 
supported trigger rate will be up to 6MHz.  

3 Each Libera supports up to 4 channels. 

4 Sampling resolution at ADC is 14 bit; digital signal has 16 bit precision. 

5 Size of the “BPM package” is 96 bits [5]. This follows from 92 bits of data plus 4 bits of 
overhead.  

6 Libera provides two means of communication with the outside world: 
• 100 Mbit Ethernet for control and data acquisition. This connection is based 

on TCP/IP protocol. 
• 1 Gbit Ethernet via SFP port for data acquisition. This is a one-way 

connection, based on UDP protocol. 

7 It should be possible to export the BPM package to the 1 Gbit Ethernet in real-time. 
 
Maximum expected data rate from one Libera is approximately 576 Mbit / s. This 
follows from 6 MSa / s * 96 bit = 576 Mbit / s + UDP overhead. This means that this 
requirement can be realized using 1 Gbit Ethernet.  
 
Data rate from all 12 Liberas will be approximately 7000 Mbit/s (875MB/s).  
 
If maximum sampling rate of Libera is taken into account (125 MHz), the maximum rate 
from one Libera sending raw data could be as high as 8 Gbit / s (125MSa/s * 4 
channels * 16 bit / channel = 8 Gbit/s). This is higher than the rate of the 1 Gbit 
Ethernet, so in this case, this requirement could not be realized, i.e. it is not possible to 
export raw data over the 1 Gbit SFP port in real time. 

8 The acquisition rate of Libera 13 will be slower or equal to the rate of other Liberas, 
used in this project. 

9 Amount of data provided to the GUI for each use case is no more than 5 MB at a time. 
However, by user actions in the GUI, the user will be able to select which subset of 
available data stored on the CCCP data to display (dynamic zoom). 

10 Amplifiers are controlled using UFC client library. 
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2.1. USE CASES BASED ON BUNCH TO BUNCH DATA MODE  
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ID Description 

11 All 12 BPM Liberas are used in these use cases 

12 AUX Libera is used in these use cases. 

13 BPM package is acquired on each of BPM Liberas at the trigger rate from the available 
interval and all data from 12 BPM Liberas is delivered to the CCCPs.  

14 All the data is time stamped. 

15 Absolute time stamp is added to the data on the CCCPs. 

16 Perform data/bunch consistency check.  

17 AUX package is acquired from Libera 13.  

18 The data from Libera 13 is displayed online. 

19 Graph of time window vs. turn number or time is displayed. 

20 Signals from AUX Libera are shown on separate graph.  
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2.1.1. Closed Orbit – All BPMs 
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21 Set the bin size for averaging (default 1000). 

22 The result of the averaging of the data is displayed online in graph of positions vs. 
BPM Libera number.   
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2.1.2. Trending – One BPM 
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ID Description 

23 Activate/deactivate averaging.  

24 Set the bin size for averaging (default 1000). 

25 The data is displayed online in graph of position (in mm) vs. turn number or vs. time.  

26 Data from up to 6 Liberas is displayed in graph.  
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2.1.3. Overload and Underload Status – One BPM 
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27 Warning is displayed in GUI if overload or underload status is set 

28 Data is displayed online in graph of status vs. turn number or vs. time.  
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2.1.4. Tune – One BPM 
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29 FFT is calculated after enough samples are obtained from Libera. 

30 Set the bin size for FFT calculation. 

31 Data is displayed offline. Maximum latency from when data is acquired to when it is 
presented is 5s.  
 
This time must be long enough so that time of calculation on the concentrator, FESA 
overhead and 100Mbps controls network can handle it. Calculation for the lower limit: 

• Time for calculation on the concentrator is hard to estimate, 2s is assumed 
• Data transfer: 5 MB over 100 MBit Ethernet = 0.4s 
• FESA and CMW overhead: 1s 

5�$��	+�	@��	����	5���	D	-��	�� 	��7����%����	���	����%������	

2.1.5. Bunch Tracing – All BPMs 
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• ��������	�6���	�������	��	����������	��	�6�	3��	8����	�����������	��	���3��%��	��	��������	.��6	
����	��7��������9	

• "���	��	���������	��	�@�	��	/���6	�3	��������	�6���	�������	���	����	��%$��	��	���	��%��		

		

���	
������������	���
����

ID Description 

32 The result of the calculation need not be available in GUI in real-time. Maximum 
latency from when data is acquired to when it is presented is 20 s.  
 
This time must be long enough so that time of data acquisition, time of calculation on 
the concentrator, FESA overhead and 100Mbps controls network can handle it. 
Calculation for the lower limit: 

• Time for calculation on the concentrator is hard to estimate, 5s is assumed 
• Data transfer from CCCP to GUI: 5 MB over 100 Mbit Ethernet = 0.4s 
• FESA and CMW overhead: 1s 

5�$��	H�	@��	����	����6	5�����/	D	���	�� �	��7����%����	���	����%������	

2.2. POSITION OFFSET CALIBRATION – ALL BPMS 

56��	���	����	��	$����	��	����$������	�3	$���6	��	$���6	����	3��%	=?>�		

 

Position offset calibration will not be performed using signals from bunches but rather 
test signals connected to amplifiers.  

@��	����	������������	

• @���	�������	��������	�33���	����$������	%���	8�����	�6��	%���	.���	�33���	���	�� 	#�$����	
���	��������	��/���/	��7��������	6��	��	$�	�������9�		

• 5���	/���������	���	�.���6��	��	���	��/����	���������	��	�%���3�����	

• 56�	����	�������	�%���3���	/����	

• F�����/	%����/�	��	�@�	��	�6�.��/	�6��	��������	�33���	����$������	��	��	���/�����	

• 56�	����	�������	$��	��E�	8��3����	
'''9	.6��6	��	����	3��	�����/��/	�3	���������		

• 56�	����	���������	������	56��	��	��6�����	$�	���/��%%��/	�5��	��	�	.��	�6��	��	�����	�����	
���//��	 ��	 #�$����	 �%%��������	 8����	 ���	 .�����/	 3��	 �����	 ���//��	 3��%	 �6�	 ��	 ��%��/	
�����%9�	

• F6��	����/6	��%����	���	��7�����	8����	%���	�6��	$��	��E�9	����	���//��	��	����	��	#�$����	
��	����	��7����	�����	

• ��������	 �33���	 ��	 ����������	 8����	 �����/��94	 �6�.��	 ��	 �6�	 �@�	 ��	 ��%����	 �6���	 ��	 3��	
������	��$��	���������	

• !���������	������	���	������	��	�6�	���2	��/��6��	.��6	����	���	��%��	
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ID Description 

33 All 12 BPM Liberas are used in this use case. 

34 AUX Libera is not used in this use case. 

35 RF trigger input is not used on BPM Liberas. 

36 Start of the calibration is manual. 

37 BPM package is acquired from each of 12 Liberas at maximum trigger rate (6Mhz) and 
all data is delivered to the concentrator.  
 
Data rate from one Libera is 576 Mbit /s, total rate for 12 Liberas simultaneously 
feeding the concentrator is approximately 576 Mbit / s * 12 = 6912 Mbit/s plus UDP 
overhead 

38 Calculate position offset. 

39 Stored values are used for all acquisition thereafter. 

5�$��	(�	@��	����	��������	-33���	!���$������	D	���	�� �	��7����%����	���	����%������	

	

2.3. ZERO LINE CALIBRATION – ALL BPMS 

56��	���	����	��	$����	��	E���	����	������3�������	�3	$���6	��	$���6	����	3��%	=?>�	

 

Zero line calibration must be performed during beam brake (i.e. no beam must be 
present). 

@��	����	������������	

• @���	 �������	 E���	����	 ����$������	%���	 8�����	 �6��	%���	.���	�33���	���	�� 	#�$����	���	
��������	��/���/	��7��������	6��	��	$�	�������9�	����	�6��	%���	��	�	�������	%���	����	��	
#�$���	 �6��	 ���������	 .���	 ���	 #�$����	 ����	 �6�	 �����������	 %���	 ����/	����	 �����������	
8��9�	

• F�����/	%����/�	��	�@�	��	�6�.��/	�6��	E���	����	����$������	��	��	���/�����	

• F�����/	%����/�	��	�@�	��	�6�.��/	�3	�6�	$��%	��	��������		

• 56�	����	�������	$��	��E�	8��3����	
'''9	.6��6	��	����	3��	�����/��/	�3	��7�����	�������	56�	
$��	��E�	��	���	��	#�$���	���	����	�����������	8��9�	

• @���	�������	$��.���	%�����	���	����%����	�����	�3	����$�������	����%����	�����	����	�5��	
��	�����	�6�	%������%����	F6��	%�����	��	��������	����	6��	��	 ��������	�����	%�������	8���	
�5��9�		

• 56�	����	�������	����������	���//��	8����/	�5��9�	56�	�����	���	����	���//��	%���	%�2�	����	
�6��	��	$��%	��	��������		
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• 56�	����	���������	�����	8�3	%�����	%���	��	����9�	56��	��	��6�����	$�	���/��%%��/	�5��	��	
�	.��	�6��	��	�����	�����	���//��	��	#�$����	�%%��������	8����	���	.�����/	3��	�����	���//��	3��%	
�6�	��	��%��/	�����%9�		

• &��6	 �3	 
*	�� 	#�$����	 ���3��%�	 E���	����	 ����$������4	%�����/	 ��	 ��%����	 ������	���	
�����/��	��7�����	�������		

• �3���	 ����$������	 ��	 ����	 �6�	 ������	 ���	 ������	 ��	 #�$����	 ���	 ����	 3��	 ���	 ��7���������	
�6����3����		

• ���	3��%�	��	����	��	!!!�	���������/	�6�	����$������	��	�����	
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����/	.��6	��%�	���	�����		

• 56�	 ����	 6��	 �	 �����$�����	 ��	 ��������	 ����������	 ������	 �������	 56��	 ��	 ������	 �3	 �6�	
����$������	 .��	 ����	 .6��	 �6�	 $��%	 .��	 �������	 ���	 6����	 �6�	 ����������	 ������	 ���	
����������	
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ID Description 

40 All 12 Liberas are used in this use case. 

41 AUX Libera is not used in this use case. 

42 RF trigger input is not used on Liberas. 

43 No beam is present. 

44 Start of the calibration is manual. 

5�$��	I�	@��	����	C���	#���	!���$������	D	���	�� �	��7����%����	���	����%������	

2.4. USE CASES BASED ON RAW DATA 

2.4.1. Raw Data - One BPM 

56��	���	����	��	$����	��	��.	����	=?>�	

��	.���	$�	����	3��	�33����	�������/������	���	��$�//��/�		

@��	����	������������	

• @���	�������	��.	����	%���	���	�3	/����	����	�3	/��$��	%�����	

• 56�	 ����	 �������	 �������	 �����������	 ���	 �3	 ����	 �3	 ������$��	 �������	 ������������	 8�6��	
��3��%�����	.���	$�	�$������	3��%	����$���9�		

• 56�	����	�������	�����	���//��	���	�����	�����	8����/	�5��9�	

• 56�	����	�������	���/�6	�3	�6�	%������%���	8���	��	�6�	#�$���	���	��9	
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• 56�	����	��	���������	��	/���6	�3	�"!	������	���	��%��		

���	
������������	���
����

ID Description 

45 Only one BPM Libera is used in this use case. 

46 Maximum sampling period is 0.256 second, and all 4 channels can be sampled 
simultaneously.  
 
The number of samples in this case is 125 MSa / s * 4 channels * 0.256 s = 128 M 
samples (or 256 MB of data), which is the buffer size of Libera [2]. Note that this 
requirement is different than it was suggested initially by GSI-SD [3], which did not take 
into account the limitations of the Libera. 

47 The data need not be available in GUI in real-time. Maximum latency from when data 
is acquired to when it is presented is 5s.  
 
This time must be long enough so that FESA overhead and 100Mbps controls network 
can handle it. Calculation for the lower limit: 

• FESA and CMW overhead: 1s 
• Data transfer  from Libera to CCCP : 256 MB over 1 Gbit Ethernet ~ 2s  
• Data transfer from CCCP to GUI: 5 MB over 100 Mbit Ethernet = 0.4s 

5�$��	
'�	@��	����	��.	"���	�	-��	�� 	��7����%����	���	����%�������	
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