Event Archiving for FLASH-RF

Collect, Store and Display Special Pulses
(Interesting Pulses, Exotic Pulses, Sick..., Challenged...)

A Variant of the Needle-In-a-Haystack Problem
(~ One pulse/day, hiding in 450,000 pulses per day (1076 at 10 Hz!))

Mark Lomperski, MIN 27.May.09



TINE Archiving “Principles”

o “Detective work’ (Off-line analysis) is done
On-line: simple, fast; answers in “real-time”
e Data Selection / Filtering:

— You can’t / shouldn’t / don’t-really-want-to
store ALL data, ALL the time, FOREVER

-Storage Space (RAM - Disk - Tapes...)

-Amount of Time to sift /search through data to
find what you are looking for

Need Flexible Tools for Different Questions,
Different Applications




Filtering / Data Selection Tools

1. Local Histories  (Server Controlled)

e “Short Term” (months) — Lots of data In the
“recent” past

e Don’t need tolerances

o Useful for debugging

Ring Buffer: MSK for DESY2: 12.5 Hz,
1076 pulses/day on VxWorks

Files: Keep for days/weeks/months

2. Central Archiving

Keep data FOREVER - must increase tolerances,
and be more “selective” (e.g. charge of
Bunch-1 at 1Hz, of bunch train at 1/min)



Filtering / Data Selection Tools
(continued)

Event Archiving: In case of an “event”
(technical interlock, operator button)
collect and store ALL of the required data
at the highest sampling rate. Store a
COMPLETE picture of the “event”.

Easy to search for (find) a particular event:

browse through an “event list”



Filtering and Selection (continued)

|t may occur that the same data is archived more
than once. So what? Store data optimally for
each type of question!

e Use common programs, common APIs, general

purpose tools to display live data, local histories,
central archive, events, ....

o “Detective Work” should be done by the shift
crew, Subsystem Responsibles, etc. The goal is to
simplify archive-analysis with standard tools.



Archive Consulting as a Hobby

Which tools to use for a particular subsystem, data
set, operational question?

Time-Scale of Question:

— Tech. Problem - Comparing pulses (200 ms)
— Drifts (seconds/minutes/hours)

— User Operations: Wavelength-files (months)

To Paraphrase Classical British Philosophers:

You can’t keep all the data for all time, but if

you try, you just might find, you can keep
what you need.

| started studying hera-p operation problems e.g.
beam induced quenches -> orbit analysis;

“ambulance chasing” (operation-analysis) became
a hobby



Request from T. Grevsmuehl, MHF-p for HP-RF

o Torsten asked for help archiving pulses from the High-Power RF for
— Interlock Trips
—  Switching On (BIS — ACC1 Problem)

* Archive pulses when they CHANGE
— during normal operations, the curves/signals are very stable
e 500,000 pulses / day! (On average) Less than 1 is “interesting™!
» Store “changes” as an Event
— One data set with all channels, a few pulses before and a few after, for the entire “system”
» Three Event Groups are implemented (to help “classify” event “types”):
— HV Event (Kly V or | out-of-tolerance)
— RF Event (P-forward or P-Reflected out-of-tolerance)
— Logging event (periodically (1/20 minutes) save a set of traces)

« Pulses can be “analyzed” (now only get amplitude) and store array of values in central
archive (for trends versus time)

* Notel: that it has also been suggested: FIRST store all the pulses and THEN sort
through them. (Build a GIANT haystack and THEN search for the needle!) This is
useful if you ONLY look for interlock-events i.e. when you know where the needle is
hiding in the haystack. The most interesting pulses have NOT been when the RF system
trips...

 Note 2: R. Jonas had the same wish in 2001 for Linac-2 RF / Shunt-Diode Events. Wish
was fulfilled with these archiving tools.



Strategy Get the data out of the ADC servers, Into a

“middle layer” which analyzes the data. When a ”change” Is
detected, an “event” is triggered, and the Event Server collects
and stores the data.

o Start with a TINE Server (enable the TINE Thread)
— data can now be collected by the middle layer

» Schedule the Properties (CHO01.TD, CH02.TD,...)

— one line of code in the HW rc = SystemScheduleProperty("DCSEQM*,“CH00.TD,CHOL.TD,GEN.EVENT”)
— data are “broadcast” to any clients with a subscription

— for “quality control” the buffer number (CURRENT ) and pulse
number (GEN.EVENT) are also collected

— The data are “grouped” and sent as a block.

 Client has one “receive” event;
— analyze, compare new set of pulses to the last “saved” pulses
— 1f apulse is “out of tolerance” then trigger an event



Out-of-Tolerance Criteria
(programmed in Middle-Layer)

* Above Noise (logarithmic -)

* Not close to “edge” of pulse (don’t trigger
just because of pulse length jitter)

 not just one sample — spikes (?)



The Viewer

o | started with a tool used to debug “trace”-
type data (for LINACZ2, DESY,...)

e The Official “Trace-Viewer” is In Java, but
event-displays are not implemented yet

e Reminders: An event contains 8 consecutive
pulses: 2 pre-pulses, 5 post pulses.



A Seguence of 8 Pulses

- Motto: ... you just might find, you get what you need!
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ame Sequence, Overlap
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~ Motto:

Select a Pulse

... you just might find, you get what you need!
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A Healthy Pulse
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Not so Healthy

ht find, you get wi
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. you just might fin

Print Menu  Options

Debug  Data to File

, you get what you need!

Compare two pulses using a “Reference”

Klp3 CHOO- P-For_Kly  at Wed Mar 04 06:50:54.000

120

100

B0

40 .

20

-20

K

s00 E00 700

300 900

1000 1100 1200
Array Index

1300

1400

1500

1600

Trace Selection

i
[FLASH K2 Accl ~ w —~i120
FLASH Klwd  Acc 456 N ™ Autoscals I
U_Kly ~ =42
Fl Default Scale

3 =
¥ Dats

™ Combo-Dev Selact #-Scale I™ Cursors

" Time [5) I Black
" Live Data @~ pmawlndes | Leg
" History Data " Samples [~ Log+
* Ewent-Archive

I~ Baseline
Event Archive Data v [ i

-

Save Trace az
iser Rel User-Ref
P-For_Kly, Buffer 14 : wed kar
04 06:50:54.000 CET 2003

e

kw3 kv -
" Overlap & Select Single

(i Trace EwventInfo  + Trace Selection

CURREMT. GEM.EVENT. TS
i Buffer # [0-15]. Linac Pulse. sec
¥ Event I~ Fef 3375260 /12, 0.000
[~ Ewvent-Test Trace 3375261 /13,

JATE2E2 /14,

/00,
FAVER2ER /01, O
032, 3376267 /03, 0.000
05, 3375269 /05, 0.000
3375270/ 06, 0.000

ton kay 04 11:55:24.868 COT
2003 Data Ok

Ewent Selection
Event List

4 Mon Feb 09 08:54:28 2003 &
5 Wied Feb 11 20:04:53 2003

E. Tue Feb 17 12:58:53 2003
i
g

“wied Feb 18 09:16:31 2003

3 Sat Feb 21 071:08:02 2009
3, Tue Feb 24 133319 2009
10 ‘wied Feb 26 02 45:56 2009
Lk ‘whed Feb 25 14:08:36 2003
12 whed Mar 04 07:23:55 2009
13 wied Mar 04 071:24:21 2003

Ewentz:  23F
Iv Current vear

™ Edit Comment
Comment: Mo commet

Kly-3 Forward Power




One pulse In the 8 Is “not OK?”

RF System does not trip, no interlock!  would go unnoticed...

~ Motto: ... you just might find, you get what you need!
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One Exotic Pulse (KIly Operation Continues)

Most of the wild-and-crazy pulses are RF Events, with no interlock event

you just might find, you get what you need!
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The Last Pulse 1s Exotic

you just might find, you get wi
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Hmmm....

~ Motto: ... you just might find, you get what you need!
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Hmmm....

you just might find, you get what you need!
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Breakdown near end of pulse
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Array Index

1500

Trace Selection

FI H A Aut I
FLASH K2 Gun Hioscae

FLASH Klpd  Acc 456 o I Autoscale
|_Kl =

Drefault Scale
P-Rew_Kly S ¥ Dots
I Combo-Dew G =-Scale I Cursors
I Black

_ " Time [5]
" Live Data & pnrap-ndex I~ Log
" History Data " Samples I Log¥
e N i
* Ewent-Archive  Baseline
Event Archive Data I EissiEe
-~
klv2_hv "2
=" Overlap ~ Select Single 3
e Trace Ewent Info  + Trace Selection
CURREMNT. GEM.EVENT. TS
o Buffer # [0-15). Linac Pulse. sec
v Ewent I Ref 10869722 / 06,

[T Ewent-Test Trace 10869783 / 07,

10869736 /10,
11, 10869757 /11, 0.198
12, 108697858 /12, 0.201
13, 10863783 /13, 0.217

ton bay 04 11:66:24 868 COT
2009 Data Ok

Event Selection
Event List

2E5. Mon Mar 16 04:04:023 2003
2EE. ton Mar 16 04:26:13 2003
267 tdon Mar 16 04:26:50 2009
268 ton Mar 16 04:31:26 2003
269, taon Mar 16 04:31:42 2009
270, Mon Mar 16 04:40:57 2009
271, Mon Mar 16 04:45:50 2009
272 ton Mar 16 04:56:10 2003
19:0

1 2003
5l 2
Sal
276 SatMar 21 17:18:56 2009 &
Ewvents: 974
v Current Y'ear I EdbEomiant

Corment: Event Found - Test to Last Event
P-For_Kly Bin: 35B

Kly-2 Forward Power




# Motto:

One Exotic Pulse

... you just might find, you get what you need!

Frint Menu

Options Debug  Data to File

Elp2 CHOO- P-For_Kly at Fri Mar 27 04:45:01.000

100

Trace Selection

FLASH K3 G
FLASH Kipd Acc 456 e iy
]

|_Kl A bl

Drefault Scale
P-Rew_Kly s " Dots
™ Combo-Dey Select ®-Scale I Cursarz
_  Time(s) I Black
" Live Data o Apayindex [ Logy
" History Data " Samples I Leg
* Ewent-Archive ; ti

I Baseline

Event Archive Data [ EESES
klp2 b -
" Overlap ~ Select Single 7
¥ i Trace Ewvent Info + Trace Selection

CURRENT. GEM.EVENT. TS
iE Buffer # [0-15]. Linac Pulse. sec
¥ Ewvent ™ Ref

132733ga /12, 1.
I~ Ewvent-Test Trace 3273389 /13, 0.20
13273392 4 00,
13273393/ 01.
13273394 7 02,
13273395/ 03,
13273396 7 04,

bon kay 04 11:55:24 868 COT
2003 Data OK

Ewent Selection
Event List

Surbar 22 04:17:03 2009 A

Sun Mar 22 05:25:53 2003

Sur bar 22 06:51:12 2003

Sun Mar 22 16:05:43 2003

Mon Mar 23 15:05:13 2009

Tue Mar 24 05:56:42 2003

Thu Mar 26 18:01:56 2003

Thu Mar 26 22:53:34 2003

Thu Mar 26 22:54:00 2003

Fri b i
2 Sat Mar 28 15:07:38 2009

238 SatMar 2815:03:06 2003

Ewentz:  §74
Iv Current r'ear

[ Edit Comment

Comment: Event Found - Test to Last Event
P-For_Kly Bin: 444

20

o 200 400 BO0 800 1000 1200 1400 1600 1800 2000
Array Index

Kly-2 Forward Power




The Last Pulse 1s Exotic

Print Menu  Options  Debug  Data to File

Elw2 CHOD- P-For_Kly at SatApr 11 10:37:10.000

Array Index

100
P,
an
B0
z
=
20
0
u] 500 1000 1500 2000 2500

Trace Selection

FL: .y -
FLASH Kba G Autozcale
FLASH Klyd  Acc 456 205 [~ Autoscale =
Kl - =0
Default Scals
P-Rev_kly o ¥ Dots
™ Combo-Dey S #-Soale ™ Cursars
" Time [2] I~ Black
" Live Data & Amaplndex | Leg
" History Data " Samples [ Leg
&' Event-Archi L
WE MEATCHIVE I Baseline
Ewvent Archive Data W
klvz_kw >
* Owerlap ~ Select Single =
e Trace Ewent Info + Trace Selection
CURREMT. GEM.EVENT. TS
e Buffer # [0-15]. Linac Pulse. sec
¥ Ewent I~ Ref 19841088 / 00, -1.579
I~ Ewvent-Test Trace 19841089 /01, 0.210
o :
. 19841091 /03, 0.211
04. 1983410592 /04, 0.210
tdon May 04 11:55:24.868 COT 05, 19841093 /05, 0195

2003 Data Ok 06. 19841094 /06, 0.214
|07, 19841095 /07, 0.200

Event Selection
Event List

Tue Apr 07 18:35:47 2009 -
Tue Apr 07 18:38:01 2009

Thu Apr 09 09:40:02 2009

Thu dpr 09 09:40:11 2009

Fri dspr 10 02:16:40 2009
Fri&spr 10 08:16:49 2003
SatApr11 02:10:10 2009
SatApr11 02:11:59 2009
Sat 1 2009
S E]

at

Apr 11 23:30:42 2009
MonApr 13 10:31:21 2003 %
Ewents: 974
v Current Year I EditEomment

Corment: Event Found - Test to Last Event
P-For_kly Bin: 507

Kly-2 Forward Power




Hmmmm...

you just might find, you get what you need!
Print Menu  Options  Debug  Data to File

Trace Selection

Ely2 CHOD- P-For_Kly at Thuapr 16 06:34:15.000 Ly

100 -1y -~
FLASH Kiy3 G aitiascele| N
FLASH Klyd  Acc 456 o [~ Autoscale =
h.._ [ ~ =t g
Default Scals
P-Rev_kly o ¥ Dots
™ Combo-Dey S #-Soale ™ Cursars
" Time [2] I~ Black
o " Live Data & Amaplndex | Leg
" History Data " Samples [ Leg
e . fol
&0 - -,
* Ewvent-Archive [ ioortine
Ewvent Archive Data W
klvz_kw >
* Owerlap ~ Select Single =
e Trace Ewent Info + Trace Selection
CURREMT. GEM.EVEMNT. TS
e Buffer # [0-15]. Linac Pulse. sec
¥ Ewent I~ Ref 21928181 /05, -1.714
B0 [~ EwventTest Trace 21928182 / 06, 0.220
21928184 / 08, 0.218
03, 21928185/09. 0191
tdon May 04 11:55:24.868 COT 10, 21928186 /10, 0.207
2009 Data Ok 11, 21928187 /11, 0177
12, 21928188 /12, 0197
=
Event Selection
Event List
325, MonApr1310:31:21 2003 A
326, Mon Apr 13 10:31:30 2005
327 Tue Apr 14 03:00:02 20039
Tue &pr 14 15:08:28 2003
Tue &pr 14 18:07:41 2003
6. ~
Ewents: 974
20 v Curent*r'ear [ Edit Comment
Cornment: Event Found - Test to Last Event
P-For_Kly Bin: 356
o
o s00 1000 1500 2000 2500

Array Index

Kly-2 Forward Power




A Strange Pulse

~ Motto: ... you just might find, you get what you need!

Print Menu  Options  Debug  Data ko File
Trace Selection
Ely2 CHOO- P-For_Kly at SunApr 26 22:51:02.000 = e
100 L f o
FLASH Kly3 Gun et s AL
FLASH Klyd  Acc 456 b W =
—| o
[ -~ =
Default Scale
P-Rewv_Kly o v Dots
I Combo-Dewv Select #-Scale I Cursors
a0 © Time [5] I Black
" Live Data & Amaplndes | LogY
" History Data " Samples ™ Log
< Ewent-Archive =
[~ Baseline
Event Archive Data I B EE
&0 ~
(A= >
* Dwerlap o~ Select Single s
e Trace EwentInfo  + Trace Selection
CURREMNT. GEM.EVENT. TS
I Buffer # [0-15]. Linac Pulse. sec
70 ¥ Ewent ™ Ref 26559129/ 09, -1.537
¥ I Ewvent-Test Trace 26959130 '
| 12. 26559132 /12,
13, 26559133 /13,
ton kay 04 11:55:24.868 COT 14, 26559134 /14,
2003 Data Ok 15, 26559135 /15,
00, 26559136 / 00,
B0 %
Ewvent Selection
Event List
Sun Apr 26 05:04:05 2009 -~
Sun Apr 26 05:04:22 2009
SunApr 26 12:32:12 2009
Sun Apr 26 12:32:28 2009
Sun Apr 26 13:41:11 2009
Sun Apr 26 13:41:33 2009
Sun Apr 26 14:35:40 2009
Sun Apr 2 =
Sun &
378 SunApr 26 2 1 2003
374 ton Apr 27 02:04:40 2003
320, Mon &pr 27 02:04:57 2009 %
Eventz: 974
Iv Current r'ear ™ Edit Comment
Comment; Event Found - Test to Last Event
P-For_Kly Bin: 356
20
u} s00 1000 1500 2000 2500
Array Index

Kly-2 Forward Power




Some Strange Oscillations

Prinkt Menu  Options Debug  Data ta File
Trace Selection
Kly2 CHOO- P-Far_Kly at Mo Apr 27 15:45:33.000 = H =
100
FLASH I3 Gun Autoscale
FLASH Klyd  Acc 456 b I Aitoeeae
[1_El A B
Fﬁ_ Defal Scale
P-Rewv_Kly e v Dots
a0 I Combo-Dew G =-Scale I Cursors
: :  Time [s] I Black
2 it T Live Data & Amayindex | Leg
" History Data " Samples [ Log#
* Ewent-Archive =
[~ Baseline
Event Archive Data I s Ea
a0 -~
klvz_hv >
W
=" Overlap ~ Select Single 3
¢ e Trace Ewent Info  + Trace Selection
CURRENT. GEM.EVENT. TS
o Buffer # [0-15). Linac Pulse. sec
70 | W Ewvent ™ Ref 26045444 7 04,
! [T Ewent-Test Trace
45447 / O7.
! 26845448 / 03,
H ton kay 04 11:55:24 868 COT 09, 26845449 /09, 0.
. 2003 Data OK 10, 26845450 /10, 0.210
11. 26845451 /11, 0.184
60 z
Event Selection
Event List
Mon Apr 27 15:38:53 2009 -
Apr 27 L £l
ton spr 27 1 i)
50 Mon Apr 27 15:45:51 2003
. Maon Apr 27 15:46:35 2009
| Mon Apr 27 15:46:44 2009
Maon Apr 27 15:46:53 2009
Mon Apr 27 15:47:03 2003
Mon Apr 27 15:47:11 2003
Maon Apr 27 15:47:20 2009
Maon Apr 27 15:47:30 2009
Maon Apr 27 15:47:38 2009
Ewvents: 974
v Current Y'ear I Edit Eomment
Cornment: Event Found - Test to Last Event
P-Rev_Ely Bin: 1061
20
o 500 1000 1500 2000 2500
Array Index

Kly-2 Forward Power




Higher Frequencies...

Array Index

Prinkt Menu  Options Debug  Data ta File
Klw2 CHOO- P-Far_Kly at Mo Apr 27 15:46:35.000
100
a0
e e e -_.s
a0
vo
{ ]
0
60 | | £
q i
J
1
I
20
o 500 1000 1500 2000 2500

Trace Selection

FI H A Aut I
FLASH K2 Gun Hioscae

FLASH Klpd  Acc 456 o I Autoscale

|_El -~
Drefault Scale
s

P-Rew_Kly v Dots
I Combo-Dew G =-Scale I Cursors
 Time [s] I Black
" Live Data & Arapdndes | Logr
" History Data " Samples [ Log#
= = i
* Ewent-Archive [ Baseline
Event Archive Data I s Ea
-~
klvz_hv >
=" Overlap ~ Select Single 3
¢ e Trace Ewent Info  + Trace Selection
CURREMNT. GEM.EVENT. TS
o Buffer # [0-15). Linac Pulse. sec
v Ewent I Ref = 26845757 /13,
[T Ewent-Test Trace 26845758 /14,

oo,
2EB457E1 A 01,
02, 26845762 /02,
03, 26845763 /03,
04, ZEB457E4 /04,

ton bay 04 11:66:24 868 COT
2009 Data Ok

Event Selection
Event List

Mon Apr 27 15:38:53 2009 -~
Mon Apr 27 15:45:33 2003

ton Apr 27 15:45:42 2003

ton A 16: 3 i)
i ton A il

395, Mon Apr 27 1

396 Mon Apr 27 15:46:53 2009
397 Mon Apr 27 15:47:03 2003
398 Mon Apr 27 15:47:11 2003
399 Maon Apr 27 15:47:20 2009
400 Maon Apr 27 15:47:30 2009
401, Mon Apr 27 15:47:38 2009 &
Ewvents: 974

v Current Y'ear

I Edit Comment

Cornment: Event Found - Test to Last Event
P-For_Kly Bin: 853

Kly-2 Forward Power




... even higher

you just might fi you get what you need!

Print Menu  Options  Debug  Data to File
Kiy2 CHOD- PFor Ky at Mon Apr 27 13:13:52.000 Wea i
ly: -P-For_Kly at MonApr 11352 e
100 Iy e Autozcale —.4 100
FLASH Kipd Accdse v e o
e - =10
P-Rew_Kly s ¥ Dots
™ Combo-Dev Selsct *-Scale I~ Cursars
2 i I~ Black
e LSt s
TR " Live Data & Anaplndes | Lo
T H
1 " History Data " Samples I~ Log
* Ewent-Archive I
[~ Baseline
Event Archive Data B
an | -~
kw2 b >
& Dverlap ~ Select Single 7
- Clieer Trace EwventInfo  + Trace Selection
CURRENT. GEM.EVENT. TS
i ' Buffer # [0-15], Linac Pulse, sec
. W Ewent ™ Ref 03. 26907323 /03, -
I~ Ewvent-Test Trace 2EI07324 / D,
§ DG, 26307926 / (B,
} 07. 26907927 /07,
ton May 04 11:55:24 868 COT 08. 26907328 / 08.
2003 Data Ok 03, 26907323 /09,
|10, 26907330 /10,
60 i z
Ewent Selection
Event List
Mondpr 27 19:12:08 2009 A
Mon spr 27 19:12:17 2009
Mon &pr 27 19:12:28 2009
Mon Apr 27 19:12:37 2009
; Mon &pr 27 19:12:50 2009
I ton &pr 27 19:12:59 2009
| 3 fon spr 27 19:13:10 2009
it Mon Apr 27 19:12:13 2003
| Mon &pr 27 19:13:31 2009
Iv Current Year [ R E mriant
Cornment: Event Found - Test to Last Event
P-Faor_Kly Bin: 983
20
u} S00 1000 1500 2000 2500
Array Index

Kly-2 Forward Power




Print Menu

Options

Debug  Data to File

Elp4 CHOS- P-For_Klyl at SunApr 26 00:25:50.000

120

a0

B0

a0

20

kY

200

400

BO0

800 1000 1200
Array Index

1400

1600

1800

2000

Trace Selection

FLASH Klp2  Accl P
FLASH Ely3  Gun
= = ™ Autoscale
~
Default Scale
p ¥ Dots
*-Scale ™ Cursors
Crine sl ™ Black
" Live Data + Arap-lndex ™ Logy
" History Data ¢ Samples [ Log
= Ewvent-Archive =
I Baseline
Ewent Archive Data I ElESiEa

-

kled_he

&+ Overlap ~ Select Single
race

i e Ewvent Info + Trace Selection

CURRENT. GEM.EVENT. TS
] Buffer # [0-15], Linac Pulse, sec
W Ewent I Ref
™ Ewent-Test Trace

2E137RET /13,
. 26137662 / 14,
2E137RE3 /16,
00, 26137664 /00,
2E137EES A 01,

ton bay 04 11:55:24.868 COT
2009 Data Ok

Ewent Selection
Event List

SatApr 25 07:55:20 2003 -~
Sat Apr 26 07:65:23 2003

X Apr ]
Sun Apr 26 00:25:58 2003
Sun Apr 26 D0:26:25 2003
Sun Apr 26 00:26:35 2003
Sun Apr 26 09:43:53 2003
Sun Apr 26 09:44:02 2005
Sun Apr 26 11:06:27 2003
Sun Apr 26 11:06:36 2009
Sun Apr 26 11:06:45 2003
Sun Apr 26 11:06:54 2008 %

Events: 8G9
I Current vear [~ Edit Comment

Comment: Event Found - Test to Last Event
P-For_Klyl Bin: 1000

Kly-4 Forward Power




~ Motto:

An Interesting Sequence...

... ¥ou just might find, you get what you need!

Print Menu  Options  Debug  Data ko File
Elpd CHOZ- Predmp_ln &t Sun Apr 26 00:25:50.000
32
3
28
"
26
it
=
2.4
"
L]
i "
1
1
221 o i
= |
1 ol
! T -
Y |
1.8
u} s00 1000 1500 2000 2500
Array Index

Trace Selection

FLASH K2 Accl -~
FLASH K3 G

P-For_Klw1 -~
P-For_Kle2

v
I Combo-Dewv Select

Live Data
History Data
Event-Archive

)R

Event Archive Data

-~

klwd_ky >
Select Single
Trace

P

¥ Ewent ™ Ref

[T Ewent-Test Trace

ton bap 04 11:55:24.868 COT
2005 Data Ok

Ewvent Selection
Event List

Autoscale
£y
[T Autoscale i ',1—
Diefaul Soale |~

v Dats
®-Scale [ Cursors
& Time (5] ™ Black
* Araylndex ™ Log-y
" Samples ™ Logx
1l
[~ Baseline
™ UserRef

EwentInfo  + Trace Selection
CURREMNT. GEM.EVENT. TS
Buffer # [0-15]. Linac Pulse. sec

2613 A1
2B137660 /1
13, 26137661 /1
14, 26137662 /1
15, 26137663 /1

o

o

00, ZB137EE4 /
01, 26137665/

2
3
4.
5,
0.
1.

0191

6.

Sat Apr 25 07:55:20 2009
5 ak Apr 26 07:65: 29 2009

Sun Apr 21 ;25 £l
Sun Apr 26 00:26:25 2003
Sun Apr 26 00:26:35 2003
Sun Apr 26 09:432:53 2009
Sun Apr 26 09:44:02 2003
Sun Apr 26 11:06:27 2003
Sun Apr 26 11:06:36 2009
X Sun Apr 26 11:06:45 2009
327, Sun Apr 26 11:06:54 2003

Ewventz:  BR9
Iv Current r'ear

~

I Edit Comnment

Comment; Event Found - Test to Last Event

P-For_Kly1 Bin: 1000

Kly-4 Pre-Amp Input




the same sequence, linear

~ Motto: ... you just might find, you get what you need!

Print Menu  Options  Debug  Data to File
Klypd CHOZ- Pred | b Sun Apr 26 00:25:50.000 lateeinloction
Iy - Predmp_In at Sundpr :25:50. :
32 FLASH Elv2  Acci ~ =
FLASH Kiy3_Gun AR =138
e 56 I Autoscals & '—
P-For_Klwl - =t 1
P-For_Kly2 Drefault Scale
- Iv Dats
™ Combo-Dey Select ®-Scale I Cursarz
5 ] ~  Time(s) I Black
| ] " Live Data o Apayindex [ Logy
I " History Data " Samples I Leg
o= t-Archi =
MBIV I Baseline
Event Archive Data B 3
klpd by -
28 y
i Overlap ~ Select Single 7
e el Trace Ewvent Info + Trace Selection
CURRENT. GEM.EVENT. TS
iE Buffer # [0-15]. Linac Pulse. sec
W Event I~ Ref 26137650 /10, 1.918
I~ Ewvent-Test Trace 26137653 / 1, 1
s 26137661/ 13,
: 26137662 /14, 0.
tdon bay 04 11:55:24.868 COT 16, 26137663 /15, 0.198
2009 Data OFK 00. 26137664 /00, 0.210
101, 2E137EES S 01, 0191
=
Ewent Selection
Event List
24 Satapr 25 07:55: 20 2009 -
55: 2
3 Sun Apr 26 00:26:25 2009
| 321. Sur Apr 26 00:26:35 2009
1 322, Sun Apr 26 09:42:53 2009
: 323 Sun Apr 26 09:44:02 2009
324 Sun Apr 26 11:06:27 2003
22 325 Sur Apr 26 11:06:36 2009
326 Sun Apr 26 11:06:45 2003
327 SunApr 26 11:06:54 2003
Ewentz: 8R4
Iv Current r'ear F EE rat
Comment: Event Found - Test to Last Event
P-For_Klw1 Bin: 1000
2
1.8
o 2000 4000 BO00 8000 10000 12000 14000 16000 18000
Array Index

Kly-4 Pre-Amp Input




Strange Spike at sample 650...

~ Motto: ... you just might find, you get what you need!

Print Menu  Options Debug  Data to File
Klyd CHOS- P-For_Klg1 at Sat May 09 03:4516.000 Trace Sefection
Iy - P-For_Klyl at SatMay :43:16, —
a0 Autozcale —|1ea
=t
[~ Autascale « |
a0 ' 0_Kly ~ =1
|_K
= ¥ Dotg
[ — ™ Combe-Dev WGeale [ Cursors
- " Time [s) ™ Black
0 " Live Data + Anaplndex | Log
" History Data " Samples [ Log
& * Event-Archive [ Bassline
Ewvent Archive Data [~ User Bef
-~
40 klyd_bv >
* Overap ~ Select Single .
-  Linear Trace Eventlnfo + Trace Selection
| CURRENT, GEM.EWEMT. TS
r Buffer # [0-15], Linac Pulse, sec
i ¥ Ewvent I~ Ref . 31922675 /03, -0
™ Ewvent-Test Trace
| 31922675 / 06,
10 : g 07, 31922679 /07,
bon May 18 16:32:50.138 COT 08, 315922680 /08,
1 2009 Drata OK 09, 315922681 /09,
o 10, 31922662 /10,
0 Event Selection
Event List
Sat May 09
-20 1172 :56:
1173 SatbMay 09 16:18:23 2009
1174, Satbay 0918:27.46 2009
a0 1175, Sat May D9 22:09:42 2009
h 11 1176, SunMay 1005:23:25 2009
1 1177 SunMay 1017:55:48 2009
a0 | 1178, SunMay1012:41:14 2009
I||| 1179, SunMay 1015:50:03 2009
I || 1180 SunMay 10 16:01:48 2003
- 1181, SunMay 1016:25:06 2009
-50 | F 1182, SunMap1016:37:022009 &
Il B Lo Rads aciy,| | Fvems 1227
B0d . ' P [w Currert Year i
BDll"-"—ﬂ:# s JJ "'*‘ﬁ‘- e L [~ Edit Comment
Comment: Event Found Traceklpd,
- P-For_Klw1 Bin: 653 “al, Cmp, Diff: 79.3,
0 200 400 600 00 1000 1200 1400 1600 1800 RREE | 55 1 lIEventsRal 00435192260
Array Index

Kly-4 Forward Power




Linear: The Spike appears...

 Motto: ... you just might find, you get what you need!

Print Menu  Options  Debug  Data ko File
Kiyd CHOS- P-For_Ki1 at Sat May 03 03:45:16.000 Trace Selection
5 & lFfe A o Sty TR0 St FLASH KI3_Gun -~ Stoscal N
FLASH Klud_Acc 456 Hesese =
FLASH KB Acc2s % I futoscale o
0_Kly -~ =
- Default Scale | —
100 |_Kl
b
v Dots
™ Combo-Dev S elect “.Seale [ Cursars
= Tirme (s [ Black
50 " Live Data  Anaplndes [ Log
" History Data " Samples F Lag
* Ewent-Archive [ Bassline
&0 Event Archive D ata [~ User Ref
klpd_bw o
" Overap o~ Select Single .
40 = Trace Eventlnfo  + Trace Selection
CURRENT, GEM.EVENT. TS
r Buffer # [0-15], Linac Pulse, sec
v Event I~ Ref 03, 31922675 /03, -
20 [~ Ewvent-Test Trace G/ ,
z 31322673 / 06,
= 07, 31922679 /07,
Thu bay 14 15:42:24 923 CDT 08, 31922680 /08,
o 2009 Drata Ok 09, 315922881 /08,
10, 31922682 /10,
Event Selection
20 Event List
1170, Sat May 09 08:35 9 A
Sat bay 09 E g
1172, SatMay 0909:56:13 2009
-40 1173, SatMap 0916:18:23 2009
1174, SatMap 0918:27.46 2009
1175, Satbap 09 22:05:42 2009
1176, Sun Map 10 09:23:25 2009
1177, Sun Map 10 11:55:48 2009
-60 1178, Sun Map1012:41:14 2009
1179, Sun Map 10 15:50:03 2009
1180, Sun Map 10 16:01:48 2009
1181, Sun Map 10 16:25:06 2009 %
50 Ewvents: 1207
Iv Current rear [~ Edit Comment
Comment: Event Found Tracet|yd.,
100 P-For_Kly1 Bin: E53 Yal, Cmp, Diff: 79.3,
p 3 H i p 10 5 T4 E5.2. 141 Events: 31900435, 31922677
msec

Kly-4 Forward Power




... and disappears after 7 minutes

+ Motto: ... you just might find, you get what you need!

Print Menu  Options  Debug  Data ko File
Trace Selection

Klyd CHOS- P-For_klw1 at Sat kg 09 09:56:13.000

10 1o o4 e Autozcale j 120
FLASH KivE  Acc? b I~ Autoscale wl
I — s A
ikl w Default Scale | —
100 v
¥ Dotz

™ Combo-Dev Select Coale ™ Cursors
* Time [s) [~ Black

80 " Live Data © draplndes [ Loy
" History Data " Samples I Log
* Ewent-Archive [ Bassline =
&0 Event Archive D ata " User Ref
klyd_ kv b
" Overap ~ Select Single :
40 % Linear Trace Eventlnfo  + Trace Selection
CURRENT, GEM.EVENT. TS
r Buffer # [0-15). Linac Pulse, sec
[v¥ Ewvent I Ref 0B, 31924758 /06, -1.336
=0 [~ Event-Test Trace 07, 0
= L 31924761 /09,
= 10, 31524762 /10,
Thu May 14 19:42:24 523 COT 11, 31924763 /11,
1} 2003 Drata 0K 12, 31924764 £12,
13, 31924765 /13,
Event Selection
A0 Event List
1170, SatMay 09 08:35:06 2009
1171, Sat

tay 09 03:45:15 2009
M ay 09 09 3

b ay 09 16:

Sat 3 2003
Sat :23 2003

40 5
1174, Satbay 09 18:27:46 2009
1175, Satbay 09 22:05:42 2009
1176, Sun May 10 09:23:25 2009
1177, Sun May 10 11:55:48 2009

-60 1178, Sun May 10 12:41:14 2009
1179, Sun May 10 15:50:03 2009
1180, Sun May 10 16:01:48 2009
1181, SunMay1016:25:06 2009 %

50 Ewvents: 1207
Iv Current Y'ear W 52 Camimert
Comment: Event Found Tracet|yd.,

- P-For_Kly1 Bin: B53 Val, Crp, Diff: B5.3,

a B 4 P 5 0 15 14 79.2, 139 Events: 31922682, 31924760
msec

Kly-4 Forward Power




Use Cases: Situations when an
Archive System Comes In Handy

Cases which | have stumbled over while setting things up

Pulse-to-Pulse: Understanding Interlock
Events (the Chicken-and-the-Egg Type Questions)

Long-term Logging of Pulse Detalls —
changes over weeks

Other Archive Tools: Time Sequences
over minutes, comparing devices:
Switching-On an RF Station



(1) An Interesting Klystron-Pulse...  check in Logbook

Using the Reference: The “distortion” occurs late in the pulse, after the RF pulse!
This Kly-I pulse is NOT out of tolerance in the tested sample range!

Prink Menu  Options Debug  Data to File
= Trace Selection
Elp2 CHOG- [_Kly &t FriApr 24 16:43:41.000 s
140 ~ e I
FLASH Kly3 Gun = 5
FLASH Klvd Acc 456 95 B —
0 Kl - =10
_ Default Scale
P-For_Kly O v Dats
I Combo-Dew Selact ®-Scale ™ Cursors
o ~ " Time [s) I Black
" Live Data & Amnap-index [ Log
" History Data " Samples I~ Log
s = r
* Ewvent-Archive — 8
aseline
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“Coupler-Interlock!” ... Cannot be the same pulse???

The goal is to collect all information for an interlock event.
for a complete description and quick analysis
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But there was only ONE trip of the HV of
Kly-2 on this day....
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(2) Pulse Detalls and Their History

Live Data: Looks Good

d, you get what you need
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KIyE CHO7- PFar_Kly at Mon May 18 16:30:47 303 Trace Selection
- F-For al ar & 5 2
e : - - FLASH Kb3 Gun ~ S
FLASH Kipd Acc 458
— [ Autoscale
oL i Diefault Scale
E Kl he W Dots
[ ComboDew 5.Soale ™ Cursors
™ Time [s] [ Black
* Live Data = i [ Log¥
> " History Data " Samples ": Log
" Ewent-Archive ™ Baseline
S [T User Ref
o = 2H=z
_ P | acanse
Update Once 'gs_f
- &+ MNone
= " Envelope
[~ Additional Data " Persistence
(10
S0 %
Fon May 18 16:30:47. 303 COT
l 2005 Data Ok
40
30
20
10
0
o 200 400 (=ialu} =lulu} 1000 1200 1400 1600 1800 2000
Array Index

Kly-5 Forward Power




Zoom into the Leading Edge...

 Motto: ... you just might find, you get what you need!
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and also check out an “event”....

 Motto: ... you just might find, you get what you need!
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And zoom into the leading edge...

. you just might find, you get what you need!
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How long has this “feature” been there?
ook In the Logging Event List (1/20 minutes, a few an hour)

Print Menu  Options

Debug  Data to File

Motto: ... you just might find, you get what you need!
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Printing  Machine

ata Archive Viewer for FLASI

Date

(3) Trend Displays:

Comparing the time development of different devices

The Switching-On Procedure for Kly-3

Calculated parameters (pulse-amplitudes) from middle-layer, stored as an
array in Central Archiver, plotted as device-value versus time

Export: Data to Excel

Save Data to Eile

Hold the Pickles. Hold the Lettuce...

User-Defined Configuration Files
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ontactor”: Ramp down, then back up

Notice “out-of-tolerance” for storage of entire array.
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Interlock: coupler? (not clear to me from logbook)
This switch-on procedure is NOT the same as after a “contactor”!
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Check other channels: add the “Pre-Amp In” (green)
The Pre-Amp is switched off after the fast switch-on.

Machine-Data Archive Viewer for FLASH (second instance, same motto)
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Back to Contactor Switch-On

-Data Archive Viewer for FLASH

Motto: Hold the Pickles, Hold the Lettuce...

Printing Machine Date Export Data to Excel

Save Data to File  User-Defined Configuration Files
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Event Archiving for FLASH RF

Archiving Is very important for operations, for technical-
systems. For RF: need to archive “pulses” (a.k.a. traces,
Time-Domain data)

Applied TINE Archive-Tools for flash HP RF

Use “out-of-tolerance” criteria to generate “events”
Data stored in Event- and Central- Archivers
Running on Kly-2, 3,4, and 5, Test and Halle-2.
Started “production” Jan 09.

Prototype display tool (goal: Java)
Have found many unexpected “exotic” pulses

If the tools could be of use, just ask!

— Time for a demo?
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