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Abstract

After reaching a satisfactory status of hardware and control software the BOSC data ac-
quisition system can be considered operational. It is used in operation of the SPS [1] for tune
measurements. We have finished our work on the application software for the dynamic aper-
ture experiments which allows various complicated measurements and analysis procedures. This
software comes in a handy menu structure and will be made available for use in the SPS controls.
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1 Introduction

BOSC is a data acquisition system that has been originally designed for recording the Beam OSCillations
of the SPS [2]. But now you are able to measure not only the beam position of up to 8 particle bunches
but also the intensity and various other signals like loss monitors or scraper positions. So a simultaneous
observation of different signals is possible and with built-in functions you have tunes and lifetimes.

The application software described here is made for the execution and analysis of phase space and lifetime
measurements at the CERN SPS using the BOSC data acquisition system. The BOSC system itself is a
VME based crate with a processor card and several ADC’s for data input. It is described in [3]. The
application software runs on Apollo workstations. It sends requests and receives data from the BOSC
system. The interchange of data between the BOSC system and the application program is based on MOPS
data structures [4]. For graphic data display and data manipulation the dataviewer program is used [5].

2 How to Run the Software

The application software is a package of standalone programs. But you can use a menu program described
in Section 8 to operate with all these programs.
You have the following files to work with:

e md_plot_m

The program to execute a measurement.

e md_plot_a

The program to execute an analysis.

e BOSC_input_op

A parameter file containing the parameters for the BOSC measurement system. These parameters
shouldn’t be changed normally.

e para_phase_m

A parameter file containing the parameters for a phase space measurement.

e para_lifem

A parameter file containing the parameters for a lifetime measurement.

e para_phase_a

A parameter file containing the parameters for a phase space analysis.

e para_life_a

A parameter file containing the parameters for a lifetime analysis.

When using the application software you have first to specify the contents of the parameter files to fit
your whishes. Of course you can create different parameter files for different requests. Before starting a
measurement you must start the server bosed in a separate window. You will get messages in this window.
This server can run during all your login session. To create a phase space measurement type

o md_plot_m BOSC_data_op para_phase_m
for a lifetime measurement

o md_plot_m BOSC_data_op para_life_m
for a phase space analysis

e md_ploi_a BOSC_data_op para_phase_a
and for a lifetime analysis

e md_plot_a BOSC_data_op para_life_a.



If the parameter files are not in your working directory you have to specify the path. For the dataviewer an
extra window will be created in all cases. To stop either the server boscd, a measurement or an analysis type
Control-q or Control-zin the same window where you have started your program.

For special task in the analysis of phase space measurements you can use furthermore

o zero_stuff BOSC_data_op
e stroboscope BOSC_data_op
e fake BOSC_data_op and

e smear BOSC_data_op

which are described in Section 6.2. The description of the use of the archiving system you can find in
Section 7.

3 The BOSC System

3.1 Requesting and Receiving Data

Before starting a measurement you have to start the server boscd which waits for replies from the crate,
writes them to a specific MOPS structure and signals the process to the application waiting for a reply.
The measurement program can now send a request MOPS structure to the BOSC system. This structure
contains all necessary information for the measurement. You can determine this information by choosing
different parameters in the parameter files. The BOSC system handles the measurement and gives the reply
via the boscd server. In case of an error you will get an information either via bosed or your application
or both. A detailed description of the whole process and explanation of all possible BOSC system error
messages is in [3].

3.2 The BOSC Parameters

The BOSC parameters are given to the application program, either measurement or analysis, in the file
BOSC_input_op as first program parameter. This file contains one line and should not be changed normally.
The meanings of the parameters are:

e First Line
1. Parameter mops_size (default value: 4000000)

Size of the analysis MOPS data structure named “plot_data_1”, value given in bytes

2. Parameter turn_time (default value: 23.055e-03)
Duration of one particle turn in the SPS, value given in ms

3. Parameter cycle_time (default value: 14.4)
Duration of one super cycle in the SPS, value given in s

4. Parameter dpres (default value: 1e-38)
Precision of the slope calculation for the lifetime measurement

5. Parameter half (default value: 2)
Selection of the regime of the FFT

—0: 0< Frac(Q) < 1
—1: 0< Frac(Q) < 0.5
- 2: 05< Frac(Q) < 1
6. Parameter skip (default value: 0)
Skipping offset peaks of the FFT at the integer value
— 0: off
— 1: on
7. Parameter g_integral (default value: 26.0)
Integer part of the Q values (same for horizontal and vertical motion)
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8. Parameter peak_limit (default value: 0.005)
Acceptance limit for the FFT peak search, 1 corresponds to 100%

9. Parameter window_left (default value: 250)
Start value for the Dataviewer window

10. Parameter window_right (default value: 1280)
Start value for the Dataviewer window

11. Parameter window_lower (default value: 990)
Start value for the Dataviewer window

12. Parameter window_upper (default value: 200)
Start value for the Dataviewer window

The Dataviewer Used by BOSC

To adapt the BOSC application software there are the following views in the dataviewer VIEWS menu:

Raw_Data

The data recorded during a phase space measurement.

Processed Data

A selection of recorded and computed data. Filled for phase space measurements.

FFT

The Fast Fourier Transforms of the beam position signals. Filled for phase space measurements.

Stroboscope

The output of the stroboscope program (see Section 6.2.2) or the output of the fake program (see
Section 6.2.3). Filled after using one of this programs, only applicable for phase space analysis.
Smear

The output of the smear program (see Section 6.2.4). Filled after using this program, only applicable
for phase space analysis.

Life

The results of a lifetime measurement.

The SELECT menu contains the options:
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Lifetime
You choose this option to compute the lifetime for a certain range in time (see Section 6.3).
Loss Fit

You choose this option to make a fit in the loss monitor output (see Section 6.3). But for the time
being this is not yet implemented.

Measurements

With a measurement you can collect data you are interested in. What you want to record you can specify
by the parameters in the parameter files. During a measurement you see the collected data in a graphic
display, the dataviewer. After you have finished a measurement you can archive the data for a post processing
analysis.

5.1

The Measurement Parameters

The measurement parameters are given to the measurement application program (md_plot_.m) in a file
(para_phase_m or para_lifem) as second program parameter. This file contains two lines. The meanings
of the parameters are:



e First Line
1. Parameter boscname
Name of the BOSC VME crate used for the measurement
— boscl: crate number 1
— bosc2: crate number 2
— bosc3: crate number 3 (not used yet)

2. Parameter cycles
Number of SPS super cycles to be measured

3. Parameter start_time
Start time in the SPS super cycle, given in ms

4. Parameter stari_step
Time between two measurements of repeats repeats, value given in ms

— 0: off
5. Parameter start_repeats
Number of measurements in one SPS supercycle

6. Parameter siep_time
Time between two measurements of turns turns, value given in ms

7. Parameter repeats
Number of measurement periods

8. Parameter turns
Number of turns to be measured

9. Parameter channels
Channels used for the measurement. Possible channels are:

— ini_nl intensity
— hor_n2 horizontal position
— wver_nd vertical position
life_i_n4 lifetime
— avr_h_nb special channels
nl, ..., n5=1..8
This channels can be used in any combination, but the use of life_i_ nj will enforce a lifetime

measurement.
e Second Line
1. Parameter circular_buffer
Measurement mode switch
— 0: all data used and stored
— 1: last plot_num data will be displayed

2. Parameter plot_num
Number of SPS supercycles to be processed

— -1: all data used and stored
3. Parameter first_cycles
First SPS super cycle to be plotted
— -1: last plot_num will be taken
4. Parameter life_interval
Interval of SPS super cycle for averaging lifetime

5. Parameter calib_bet
Calibration factor for the intensity which is depicted in units of 1073
This value should normally not be changed. The calibration of 10*2particle = 11220 is used which
is the result of a measurement on the 14th October 1992.



6. Parameter offset_bet
Zero intensity
This value should normally not be changed. The calibration result of a measurement on the 14th
Oktober 1992 is used.

7. Parameter update
Switch to set dataviewer update mode

— 0: off (DV_.UPDATE_VIEW, used for measurements)
— 1: on (DV_.UPDATA DATA, used for analysing data)
8. Parameter analyze
Switch for analyzing lifetime data
— 0: off, used for measurements
— 1: the supercycle numbers are sorted (only used for old data)
— 2: the range for lifetime integration is set by the life_interval variable above

— 3: the range for lifetime integration is variable and set by user input

5.2 Phase Space Measurements

To start and stop a phase space measurement see Section 2. The parameter files are described in Section 3.2
and Section 5.1. When running the program you have to input a description of this measurement. In Figure 1
you see the output of the daiaviewer for such a measurement which may need some time to appear on the
screen. In this example you see the horizontal and vertical particle position and the Fast Fourier Transforms
of these two signals as well. Which signals are recorded is defined by the variable channels. After every
cycle_time the content of the window is updated according to the value of the variable firsi_cycle. After a
measurement is finished you can archive the date. For this see Section 7.

5.8 Lifetime Measurements

To start and stop a lifetime measurement see Section 2. The parameter files are described in Section 3.2 and
Section 5.1. When running the program you have to input a description of this measurement. In Figure 2
you see the output of the dataviewer for such a measurement. In this example you see the position of a
horizontal and a vertical scraper, the particle loss, the beam intensity and the calculated lifetime. Which
signals are recorded is defined by the varialble channels. After every cycle_time the content of the window is
updated according to the value of the variable firsi_cycle. After a measurement is finished you can archive
the date. For this see Section 7.

6 Analysis

Once collected and archived you are able to analyze your data whenever necessary. To meet your wishes you
have to specify the parameters in the parameter files.

6.1 The Analysis Parameters

The analysis parameters are given to the analysis application program (md_plot_a) in a file (para_phase_a or
para_life_a) as second program parameter. This file contains one line. The meanings of the parameters are:

e First Line

1. Parameter plot_num
Number of SPS supercycles to be processed

2. Parameter first_cycles
First SPS super cycle to be plotted

— -1: last plot_num will be taken
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3. Parameter life_interval
Interval of SPS super cycle for averaging lifetime

4. Parameter calib_bct
Calibration factor for the intensity which is depicted in units of 10~2
Is this value in the MOPS data structure and is calib_bct specified as -1 then the value for calib_bet
and offset_bct from this MOPS data structure will be used.

5. Parameter offset_bet
Zero intensity
See remarks for calib_bct.

6. Parameter update
Switch to set dataviewer update mode

— 0: off (DV_.UPDATE_VIEW, used for measurements)
— 1: on (DV_.UPDATA DATA, used for analyzing data)

7. Parameter analyze
Switch for analyzing lifetime data

— 0: off, used for measurements
— 1: the supercycle numbers are sorted (for old data only)
— 2: the range for lifetime integration is set by the life_interval variable above

— 3: the range for lifetime integration is variable and set by user input

6.2 Analysis of Phase Space Measurements

Before starting an analysis you have to recall the data from a catalog. How to do this is described in
Section 7. To start and stop a phase space analysis see Section 2. The parameter files are described in
Section 3.2 and Section 6.1. In Figure 3 you see the output of the dataviewer for such an analysis. In this
example you see the horizontal, the vertical and the physical phase space the horizontal and vertical particle
position and their Fast Fourier Transforms.

6.2.1 THE ZERO-STUFF PROGRAM

You can run the zero_stuff program after running a phase space analysis. It is a special program to improve
the output of the tune calculation via FFT computations. For the use of the zero_stuff program see Section 2.
You are able to compute the FFT signal only for a selected time range to avoid disturbances. In all other
ranges the beam position signal is set to zero. For all necessary parameters you are asked by the program.
After finishing the FFT calculation the content of the FFT view of the dataviewer is filled by the new data
and is shown to you automatically.

6.2.2 THE STROBOSCOPE PROGRAM

You can run the stroboscope program after running a phase space analysis. It is a program which assists
you finding resonances. Section 2 tells you how to run it. From the program you are asked for the order of
the resonance you are looking for, an input of the start number and the last number of turns. In between
these numbers the program will act and show you an output of phase space plots where only every nth dot
is visible. n is the order of resonance you have input. This output is done in the stroboscope view of the
dataviewer.

6.2.3 THE FAKE PROGRAM

You can run the fake program after running a phase space analysis. It uses the signal from only one beam
position pick-up and shows you the data for horizontal, vertical and physical phase space as x(i) versus x(i +
skip_step). Section 2 tells you how to run it. You have to do the same inputs as for the stroboscope program
plus the skip_step variable. The output is also done in the stroboscope view of the dataviewer.
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6.2.4 THE SMEAR PROGRAM

You can run the smear program after running a phase space analysis. The program computes the horizontal
and vertical amplitude with decoherence, the decoherence corrected amplitude and the smear. For this you
are asked for the number of turns to be processed and the number to average the smear over. The output
is done in the smear view of the dataviewer.

6.3 Analysis of Lifetime Measurements

Before starting an analysis you have to recall the data from a catalog. How to do this is described in Section 7.
To start and stop a lifetime analysis see Section 2. The parameter files are described in Section 3.2 and
Section 6.1. In Figure 4 you see the output of the dataviewer for such an analysis. In this example you see
the intensity and the computed lifetime.

After starting the program you are asked to specify a first timebound. For doing this you have to select
Lifetime or Loss Fitin the SELECT menu of the dataviewer. Then you can choose the first timebound by
clicking the left mouse button when the cursor is at the right place. After that you are asked to choose
the second timebound. If analyze = 3 you are also asked for the life_interval variable. If analyze = 2 this
variable is taken from the parameter file para_life_a. When you have done this, the lifetime or the lossfit will
be computed. But for the time being the loss fit is not yet implemented.

7 Archiving

The archiving system was developed by J. Barnard and Q. King. It gives you the ability to store and fetch
the data that you have recorded with the help of the BOSC system. In the archiving system there are three
basic entities: catalogues, sub-catalogues and sub-catalogue-eniries. For more details see [6], [7] and [8].

7.1 The Archiving System Programs

You have four programs to deal with these entities:

e newcal

The program to create a catalogue and one subcatalogue in it
e cat_man

The catalogue manager program
e archive

The program that stores the measured data containing in a MOPS in a catalogue

e recall

The program that fetches the stored data from a catalogue to analyze them by an analysis program.

7.2 Creation of a Catalogue

Before you are able to store any data you must have a catalogue and a sub-catalogue. You can create these
by running:

o newcat

When there is no directory boscdmd_cat in your home directory it will be created to store the necessary
files in it. You will be asked for the name of your catalogue. This name will appear as file name in your
boscmd_cat directory and you have to use this name for cai_man, archive, and recall. For the sub-catalogue
you have to input a title.
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7.8 Managing a Catalogue

To run the catalogue manager type:
e cat_man catalogue_name

where catalogue_name is the name of the catalogue you want to manage. This name can be a full path or a
simple name. In the latter case the catalogue will be searched in the boscmd_cat directory. The manager has
several menus and you are able to browse catalogues and sub-catalogues, to add and delete sub-catalogues,
to delete sub-catalogue-entries and to modify titles.

7.4 Archiving measured Data

To archive data which you have collected with the BOSC system run:
e archive catalogue_name

catalogue_name is the name of your wanted catalogue. This name can be a full path or a simple name. In
the latter case the catalogue will be searched in the boscmd_cat directory. The entry will be the last entry
in you last sub-catalogue.

7.5 Recalling stored Data
To recall data you have stored run:
e recall catalogue_name

catalogue_name is the name of your catalogue containing the data you want. This name can be a full path
or a simple name. In the latter case the catalogue will be searched in the boscmd_cat directory. Then you
can choose a sub-catalogue and the entry of your interest.

8 The BOSCMD Menu Program

For the easy use of all standalone programs there is a menu program that calls them. Furthermore the menu
program always knows two paths where it can find the files. So you are able to continue working with BOSC
even when one Apollo you need failed. Which path is used you see in a BOSCMD message every time when
a file is called.

8.1 Installation

For first use copy the program bosemd in the products/boscmd directory in your bin directory. Then start it
by typing:
e boscmd

If you don’t have a home catalogue called home_cat it will be created in a boscmd_cat directory and you will
be ask for the title of a subcatalogue. If there is no boscmd_dat directory containing the parameter files, it,
too, will be created and a collection of parameter files will be copied into it.

8.2 The Menus

From the main menu you can choose submenus for measurements, analysis, catalogues and parameters.
From there you are able to do all things necessary for this operation. You have two possibilities for phase
space measurements and one for a lifetime measurement, a phase space analysis and a lifetime analysis, and
there are parameter files for these respectivly. Recall and the catalogue management can act on your home
catalogue home_cai, on the catalogues of the ether account or on any other catalogue that you give with full
path name. But you can do only this operations you are allowed to do as UNIX user. For example, you
can’t change files in another account. The Archive option always puts the data in your home catalogue.

14



8.3 Parameters

Usually you use the parameter files in your boscmd_dat directory. When you can’t reach it you will be ask
to change the path. If this is done you use the parameter files from an other directory. Some users are not
privileged to change the files in this directory. But you can reset the path in the submenu Parameters.
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