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Energy: 04..1GeV
Peak current. 1-2kA

Wave length: 32 .. 6 nm
Photon: 6*101° W/cm?

Photon Beam
COLLIMATOR BYPASS
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UNDULATOR DUMP

Kiys|  [Kiy2] Kiys|

6 Cryo Modules
with 8 Superconducting Cavities each

1.3 Ghz

250m
XFEL Project started 2007: 20GeV, 0.1nm, 3 km
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FLASH Motivation P

A Challenge for new Linear Accelerators:

* Provide bunch synchronous distributed
data processing for ADCs and Images
for the accelerator and the experiments
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FLASH The Front-end o
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FLASH DOOCS Camera Environment
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FLASH DOOCS Camera Environment (oY
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FLASH The Service Tier S

Free Electran Laser in Hamburg /“
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FLASH The Service Tier S

7))
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FLASH The Service Tier DSy
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FLASH Thg_ Protocols | .@;/
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FLASH  DESY Control Groups

aser in Hamburg

@ The two accelerator control groups jomed together

@ (oal: benefit from the complementary strength of
DOOCS and TINE




FLASH XFEL Developments o

@ GUI software based on JAVA
® 3 projects
@ Evaluation of a new crate standard: ATCA / uTCA
®* Modern Gigal.ink communication (no bus)
» Redundant design (up to 99.999% availability)
* Management mfrastructure 1s part of the specification
= IPMI on board and crate level
@ DOOCS server development
* Management server and display

» Redundant device server or subsystem operation
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Free Electran Laser in Hamburg

FLASH The Applications: jddd

L} jdddEditor Version 1.0
File Edit View Run Help
B %S & g = (| & [100% |~
Component Inspector I X GunSection.xml Component Palette
- & 113 = TN C UmpomenT . |
. 5'._; 2 Gun Section Diag ¢ Static Components
o= 0 I [mm] Hor [mm] Vert - L‘a,n_el
e ] Group2 10 =T 10 P /s L:”'“—‘
/ Line1 8.0 1 = nullf] 8.0 - — null] O Oval
/ Lina? ] g O Rectangle
/ Lines 4.0 4.0 A Triangle
® Tab1 - - X3, Icon
% lcont 0 : : : : 0 : : : : ¢ Dymamic Cﬂn.ulunems
¥ PiotSpectrumi . 00 20 40 60 80 10 00 20 40 60 80 10 S o
A Labelt ' t[us) t[us] = Value
IncludeComponent! EB [;"“'E
IncludeComponenti -‘- T ¥ = CheckBox
IncludeComponentd l . g i = ?'OQIEESB':"
IncludeComponents = == Slider
IncludeComponent? | i i ] ey StatusRegister
IncludeComponenté fie ' ip) Audio
IncludeComponents Im.:l:ll] Torokd 1 a f,'CtI::Juretl_In(ill.'.ﬁtr';r
IncludeComponentd Toroid 3GUN  [nC] = L:l:ltatlt;r'n_:th)'E-E‘r
IncludeComponent3 ] g Cameralmage =
- al Tovifras il
o ] Group2 6.0 - [ :
IncludeComponent2 4 404 3 EI. PlotSpectrum1 - Properties
IncludeComponentl 2'0 ] Property Value
o [ Group1 " name | PlotSpectrum1 -
./. Line3 - 0 y T . : updateTi..|1.0
H8 Piotspectum2 || 0.0 2.0 4.0 6.0 8.0 10 litleText | Toroid 1 =
L PlotSpectrum3 v . . flus] | ltitieFont |Dialog,1,12
4] | » titteCalar |l [0 001 g

jddd: data presentation, controls and analysis framework

to create complex operation panels without programming
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FLASH Data Browser

Free Electran Laser in Hamburg

e —
[ iDTool 1.1 M=)
[ File Edit View Transfer Setup Help
=y e
=L B X
E TTF2VAC \ = Locations ] CHOD,F | CHOD.CALCF | Z POSF | Differences |CHOD.RM!
k5 TTF2.RF IGUN 0.612375 1.0 1.125 0
@ TTF2.DIAG Tree shows 2UBC2 | 06041722 -0.0044837134 20,548 0
- &8 KLY.CONTROL i 1 :110DBC2 | 0.601465| -0.0055561066 34.973 0|
L & Dose all online DHE2 | | | ! |
L 8 DOSEPWRMETER 2 1UBC3 05984676  -0.014736414| 64.758, 0|
-G8 10 DRVER variables of 5DBC3 | 062390804] -0.011365414 85.50. 0|
o [s3) B.P_Hr-.-i DACS the coO I‘Itl‘0| 1TCOL | 0.6038859|  -0.008314371 14417 0|
o 68 ADCDMA 16BYP | 0.0020070076 -0.011792183] 161.254 0|
o~ [&§ DELAY System TMATCH 0.6116123  -0.012527704| 165.441) 0
¢ & TOROID _/ 19SEED 0.60094094|  -0.006803751 201.458| 0|
o = VMEDIAG1._SVR 12EXP 0.6069083 1.0 24497 0
o &5 VMEDIAG1.SHM SDUMP 0.59935995 248.879 Rp
o- B9 3GUN '
¢ B9 2uBC?
ABC NAME = location (STRING)
¢/1 STS.ERROR pending errar status (BOOL)
¢/t STSNEWERROR new error detected (BOOL) -
¢/t STS ERRORMASK disable new_error (BOOL) \
e/1 STS.OMLINE device on-line status (BOOL)

Drag&Drop to add a
column (property) to
the SpreadSheet

SET.ONLINE command to set on-line (NULL)
& ERROR general error code (USTR)
Er4 ERROR.STR error as string (A_USTR)
121 5TS gen.Status word (INT)
121 SYS_MASK bit mask systems the device belongs to (1L
¢3 Z_POS the position in meter in the machine (FLOA'I)'/
e LAST_UPDATE last online time 1. Sec, 2. msec (TTIl)

123 UPDATE_THREAD running thread cnumvﬂr (INT)
B E-Evtr“E INFO editinfo about the dev (A _USTR) <1

‘ . vl | ‘ ' »
Done D:0 Actual View |

IDTool: Tool o display and modify all control system variables
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FLASH

Free Electran Laser in Hamburg

Alarm Display

| Menu View Help

Device Tree:

—J Device Tree

o (@] TTF2.SYSTEM

o (48] TTF2FEL

o (@] TTF2RF

¢ @ TTF2.EXP
o (@] TOSY.MOTOR
¢ (48] [CRD.MOTOR)]

o- @& MBDEV1._SVR
¢ (48 MBDEV1

WY ERROR
& DEVICE.INFO
& MB.READ.ZMB.
& WB.IP.RATE
& MB.READ.1.MB/}
& B READ.2 MB
& MB.READ.ZMB
& MB.READ.1.MB.
& MB.READ.2MB.
& MB.P.SELECT

(@] 14ACC7BR

(@] 14ACCTBU

(@] 14ACCTBL

(@] 14ACCT S4M1

(@] 14ACC7.101

(@] 14ACCT.S2M2

o (@] 14ACCT.S6M1

o (@] 14ACCT.56M2

4
Filter ON »

e

o _i‘J 14A 7.52Mm1

= _.,)J 144 S4M2

o ;g_] 145 y
- @ o Hierarch
o= [l T

: view of all
. devices

# DOOCS Alarm and Info Server Display. Version 3.0, 07.02.2007

14:36:39 27.09.2007

13:21:59 26.09.2007 |MBDEVI/ERROR

131856 26.00.2007 |MBDEVI/ERROR
13:18:56 26.03.2007 |MBDEVI/ERROR
1311812 26.09.2007 |MBDEVI/ERROR
13:14:46 26.09.2007 |MBDEVI/ERROR
13:14:21 26.09.2007 |MEDEVI/ERROR
13.05:53 26.09.2007 |MBDEVI/ERROR
13.05:46_26.09.2007 |MBDEVI/ERROR
08:59.05 20.09.2007 |MBDEV1/ERROR
08:59.01 20.09.2007 |MBDEVI/ERROR
07.59.15 20.09.2007 |MBDEVI/ERROR
. . 20.09.2007 |MBDEVI/ERROR
|Ca| 19.09.2007 |MBDEVI/ERROR

19.09.2007 |MBDEVI/ERROR

19.09.2007 IMBDEVI/ERROR

|MBEDEV1/MB.IP.SELE... |

ke

|D_iiii change for MB.IP.SELECT_TIMEOQUT from: 0, 500000, 0, 010: 1,0, 0, 0 by dooc... |~
error in read_modbus; write to modbus, send error. Conneclion reset by peer
0] 4

0K

:EI'IOI’ inread_modbus: write to modbus, send error: Connection reset by peer

QK

lerror in read_modbus: write to modbus, send error: Connection reset by peer

0K

:error in read_maodbus: write lo modbus, send error. C

QK

:fa!al error in read_modbus: nothing to fetch ?

QK

jfatal error in read_modbus: nothing to fetch ?

(0] 4

:fatal error in read_modbus: nothing to fetch ?

oK
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Recent messages of all devices: @ Filter ON
Location Property Time Severity Message
TTF2 FEL/FP.MOTOR/BSEED.TEQO.ROT1 MOTOR.ERR...|23:04:59,234 06.10.2007 | & |NoEmor -
TTF2 FELPP.MOTORMESEED.TED.ROT1 _MDTL}F{ ERR .23 04:59024 06.10.2007 [ | |[EndSwitch sefting not comrect
LABVAC/BK_GEGITTF2LX1._SVR |ERROR |23:04:43,145 06.10.2007 | | Write emror in beckhofMestgeq_server.conf. ..
LAB VACI/IBK_GEGTTF2LX1._SVR ERROR |23:04:43,144 06.10.2007 | config file error
LABVAC/BK_GEG/TTF2L1._SVR ERROR 122:59:32, 428 06.10.2007 | 0K
LAB VAC/IBK_GEGTTF2LX1._SVR ERROR [22:58:41,529 06.10.2007 | | Write error in beckhoMestgeg_server.conf,
LAB.VAC/BK_GEGITTF2LX1._SVR |[ERROR |22:58:41,528 06.10.2007 | | [config file error
LABVAC/BK_GEGITTF2LX1._SVR ERROR |22:54:32,450 06.10.2007 | Ok
LABVAC/BK_GEGITTF2LX1._SVR [ERROR |22:52:39,823 06.10.2007 | | [Write emorin b estgeg_server.cont ..
LABVACIBK_GEG/TTF2LX1._SVR |ERROR |22:52:39,823 06.10.2007 | @ |config file error
TTF2.DIAGICHARGE.CALC/JPROTECT.UND ERROR 122:49:37,584 06.10.2007 | OK
TTF 2 DIAGICHARGE.CALC/IPROTECT.DUMP |[ERROR 22:49:37 474 06.10.2007 & |0K .
TTF2.DIAGICHARGE. CALC/LINAC PAIR [ERROR  |2249:35284 06102007 | & |OK Ticker of all
TTF2 DIAGICHARGE .CALC/UND . PAIR ERROR [22:49:35174 06.10.2007 | o |OF
TTF2.DIAG/CHARGE.CALC/BC2 PAIR [ERROR 122:49:34,954 06102007 | & [OK alarms
TTE2 DIAGICHARGE CAl CIPROTECT DUMP__IFRROR [27-40°34 845 _nR 102007 | <M [Device erar
History of selected location: TTF2.EXP/CRD.MOTOR 1002579
4+ Time Name Severity Message

lion reset by peer

Ticker of
one device
or group

13



FLASH ATCA/uTCA Family

it

ﬂdvancedﬂﬂ“
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FLASH Hardware Developments

@ AMC modules

® Universal, Virtex 5 FPGAT/O piggy-back  Mready
= IPMI code tor MMC (Module Management Controller)
- PClexpress mterface to DOOCS

® 8 channel ADC. 14bit. I00MHz

-~ Commercial product, ready this month

® Timing system (ps stability) planned
® Machine Protection System planned
D Kay Rehlich ICALEPCS 2007 15



FLASH Chassis Management @ DOOCS @

4 Application N

Display: Function:
. Inserted modules « On/Off

. Voltages « Reset

. Temperatures

&Fans @ -

DOOCS Crate Server

Camera PC

= IPMI ofer Etherne

~ Advancea TGA

Shelf manager
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FLASH Chassis Management @ DOOCS

Free Electran Laser in Hamburg

.,_' 1]
o

ATCA_CRATE: /TEST.DOOCS/LOCALHOST_8888/

Test ATCA Crate in Lab

System Event Log

1

2

3

4

oo
HS

SAP TELCO ALARM

5 6 7 8 9

10 11 12

13 14

Auto-detects modules
and dynamical creates

control system addresses vo

and properties

pipty pnpty pmpty pmpty
1 2 3 -
HS
E FAN1
! ok PEM1
L ]

HSO)
okg
'O

mpty pnpty ATS0040 }mﬂm Pmpty

pmpty pmpty pmpty

SHM1

pmpty pmpty

‘& ATCA_mod I‘f: TEST.DOOCS/LOCALHOST_8888

Tenperaturel
Tenperature2

5V

3_3V
2_5V
1_5V
125

Rear Transition Module

11 Kay Rehlich

| Inventory Information |

ATS0020

37.00000._|
24 .00000

TEST.DOOCS/LOCALHOS

4.97280
3.44280
2.41800
1.49340
1.24450

absent

3

3 oK

ICALEPCS 2007
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FLASH Redundant Server Zon

Redundant
Name Server

+ ENS

Client
Application

[ Manager
\ task )

@cess by name:
'S1' -> SubSys1
'S2' -> SubSys2

'S' -> active system
<& y

< SubSys 1
: aktive

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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FLASH Summary Desy

@ FLASH: First SASE in January 2005
» Now: 1GeV, 6.5 nm
@ DOOCS @ FLASH:
» Synchronous, high performance data recording

» Runs reliable and is flexible / dynamic
@ XFEL developments:
» First JAVA applications
» Evaluation of ATCA / pnTCA crate standard

» Implementation for management and improved availability

More info: http://doocs.desy.de
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