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.@ Extending the PMA system

Outline

Simple PM system dataflow view

Known systems with PM requirements

Three step PM analysis

Software trigger

Linking requirements, source code and results
Implementation extensions

Recapitulation

il ibfier b filhom
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.@ PM system dataflow view, one-step analysis

Starting point in 2005

Result data

Raw data files

Systems
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PM viewer

PIC

Logging

~N

LHC

|
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o) Summary of systems with PM requirements

Transient
Recorder

Analyses System
well Beam Dump

Logging Alarms

S5

advanced Beam Loss Monitors
Energy Extraction Switches
> Machine Protection
— Quench Protection
Aperture Kickers
Beam Feedback Systems

L egend.:

y - produces data
n- no data

? - not know yet

Protection

Collimators
Inflector

L—» Power Converters
RF Power & Low-Level
Transverse Dampers
Vacuum
Beam Current Monitors
Beam Position Monitors
Beam Profile Monitors
Cryostat Instrumentation
Access System
Cooling and Ventilation
Cryogenics
Electrical Network

Act on Beam

But all need PMA!

Monitors

Services
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System
Beam Dump
Beam Loss Monitors
Energy Extraction Switches
Machine Protection
Quench Protection
Aperture Kickers
Beam Feedback Systems
Collimators
Inflector
Power Converters
RF Power & Low-Level
Transverse Dampers
Vacuum
Beam Current Monitors
Beam Position Monitors
Beam Profile Monitors
Cryostat Instrumentation
Access System
Cooling and Ventilation
Cryogenics
Electrical Network
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PM data flow, two-step analysis

PM system, evolution during 2006

SDDS Result 1 Re%
LI

QPS-PMA

HWC viewer

/\

QPS viewer

A\ 4

—) | |—| PC-PMA

\ 4

\ 4

\ 4

SISAjeue puodas

PIC-PMA

l

\ 4

PC viewer

PIC viewer

B
L
_
/

\ 4

- /

S S S
Logging Data bases

Clear advantage to
introduce 2nd step
analysis.

PM Workshop, Adriaan Rijllart



SDDS

logging

Architecture of PMA system, three-step including trigger

Raw Analysis  Individual Result Logical Result
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results



Architecture of PMA, extended to beam data analysis

Individual system analysis Logical system analysis Logical system conclusion
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Why a trigger module?

Raw Analysis  Individua
data trigger system
analysis

Reasons:

SDDS

Individual System analysis modules dealing with
logging data need to know when to start

logging
Individual System analysis modules dealing with
SDDS data could detect when to start by itself or rely
on the trigger module

x| %

v v v
U

a0q

L ogical system analysis modules combining logging
fiqoer and SDDS data need trigger module or would need to
EQ% < communicate with Individual System modules

L

*Manual triggers could be given by an operator
through the trigger module

) o

oIf al analysis modules rely on the trigger module this
can also fulfill the task of monitoring the analysis
process

) o

i b b

W



(&) PMA Software trigger

PMA Trigger Summary
Config System Activity Systemflag Anaysis Result
" Domain PC = O C\ O I
“User level QPS ____ o &) O gﬁ:mmm ;
Views | PIC ] @) 52 © oy o tresheld
CRYO O & O
VAC| il O & O
BLM| O & O
BPM | O & O
XPOC| ==l O & O
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Manual trigger
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L ogged signal
P
2
f=
)
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S
£
@ analysisinterval
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Alarm PM trigger .
: time
Manual trigger
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y Linking requirements, source code, docs and results

PMA_ home

QPS

16-01-2007

< B C D E F G

1 | specification of analysis to be performed, aim is reference docurnent, in computer readable format, tab spaced

2 Text separate from numerical values

3

4

5 System Signal Analysis Nb.of pars  Pari Sutput (ref) Sutput unit
6 PC FPTE.UAZS3.RB. ATE:I_MEAS Average M 1 100 Iavl [A]

7 CRYO QSAA_S PT3S0,POSST Mazx last n min 1 15 Prmaxl [mbar]

8 |gPs DQAMCME_B12R1:5T_PWR_PERM Delay with 1 DQAMCME_B12R1:5T_MAGNET_OK t_diffi [rns]

9 |CRYO HEH_TTS21 t_rnax last nomin 1 in t_rmaxl [=]

Excdl file

QPS reql.l—— | [ HITS leads (600 A. 6000 A. 13000 A).

QPSJ:)rOgll — 1. LHe level {cryvo DFB signal)—given range.

Resistive part cooling: flow rate (%% of valve, crvo DFB signal) and He gas
temperature (crvo DFB signal)j—given range.

Temperature at the top of HTS (crvo Current Lead signal)—given range.

[

QPS docll —
QPS resl.1 —

Temperature o

=L R . I S

PC reql.1

Current {electrical signal).

Voltage drop across resistive part (electrical signal).
Voltage drop across HTS part (electrical signal).
Voltage drop of LTS circuit (electrical signal).

ftop part of the lead (crvo Current Lead signal)—given range. WOFd .I:I I e

PC reql.2

PC _progl.1

|

M

5
P( :ﬁrogl 2 Simulate Signal " Noise Sample
" DC with Unh‘ormm’r= Compression

PC docl.1

\ 4

iy h ' Signal . Signals
- 1 Resvult e Minimum
LabVIEW source

PC docl.2
PC resl.1l

Simulate Signal

Mean

v —

M

=

PC resl.2

Sine ¥

"

» Program_description.doc

» Text, XML or DB transfer

PM Workshop,

Adriaan Rijllart 11



There are at least 4 ways to implement mathematical analysisin LabVIEW

Different ways to implement mathematical analysis

LabVIEW diagram
. i Formula . Create I
Simulate Signal + Moise Histogram
Sine Signal * Signal
error out 4 Result + Histogram  *
Formula node
|| MATLAB script
22=u-2%+3; =
} [ cler al C codein LabVIEW
|| I kr =1*1; T
k'hi"_ll*l’i " #include <gd.h>
A= LT, #include <gdfontg.h> TEITE
xmax = 15; #include <gdfontl.h>
xmin = -4; o
A static int red = 0;
delx =0.1; static int green = 0;
x =[ O:delx:xmax]; static int blue=0;
X2 = [xmin-delx:xmax]; void setupcolor(char * str);
int main(int argc, char *argv(]) {
FILE *pngout = {0} ;
gdimagePtr img;
int fgcol, bgcoal;
char *str = NULL;
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y LabVIEW mathematical analysis libraries

Main palette

0 (O Mathematics

4r | Q, Search | &7

D j’_‘(x)’ -lj]ln)_’

600 available functions

© © O signal Operation 0 O O Point By Paint

1208 Fitting O () ) Advanced Curve Fitting | O O O Interp & Extrap O O O Signal Generation
j 44 |Q5earch | e i |Q5earch | e e |C{Search | = | ! | 4+ |G, search | 2
{ Nonlinear Curve Fit.vi Exponential Fit Coefficients.vi Spline Interpolation.vi

ol

4 ‘CLSear(h | = | ] | 4r | G, search | &7

Signal Generation PtByPt

1] »
1 |1
LI TIRET YT
L&: Four | Uik,
e as | sehos
_'

3

P g
Z08 | [upede

rbas |sepes

¥
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[Tz
et

I T

] T ] Transforms

cHeNs) Palynomial B0 nteg RO

4+ | @, search | & 4p | @, search | &7
A8 Filters
|{}|Q593rch| |__|.||

@ | @, Search | i | :T.||

[Zaw | (2w | 2w | [Zaw | 2o |
(o] [ | 2o | [2ar ] [T
B S
)urec iR

O () O Spectral Analysis

[;;m [[Eaw | [[Ea | 4+ | Q Search | &
Cross :ower.vi

[Eaw] [ 2au | b U
=

O () O Waveform Analysis 8068 Measurement

4 | Qsearch [ 32 [ 20| | 4+ [ S search | 22 [ 7|

[ [ [ [ o [ [
L7 ] LT ]
= [=d [ =
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Does LabVIEW analysis scale?

« LabVIEW compiled code compares to C for memory use and speed

 However the Graphical User Interface (GUI) can slow down the execution, but
sub program blocks don’t need to show their GUI

« For tracing and debugging purposes all sub programs can show their GUI on user
request

« LabVIEW code can run entirely without GUI using the technique of virtua
display, for execution on a head-less linux server

e Tests should be done how many QPS or PIC modules we can run on one
computer before a slowdown is noticed
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Recap of «<How do we tackle the extended requirements »

1. Three-step analysis gives best data reduction and processing for the problems to
be solved

2. Software trigger module gives flexibility for automatic and manual triggering

3. Extension to beam related equipment has been shown

4. Linking documentation of requirements (xIs, doc) to source code, to code
description and to results using a reference system

5. Anaysisimplementation can integrate LabVIEW diagrams, formula nodes,
MATLAB scripts and C code

6. A scalingtest, running many analysis modules in parallel, needsto be done to
determine what is the limit of one computer
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