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Photo Injector Test Facility Zeuthen (2002 on)

 test, condition and optimize
sources of high brightness
electron beams for future free
electron lasers and linear
colliders

» goal: intense electron-beam with
very small transverse emittance
and reasonably small longitudinal

emittance “The challenge of PITZ is the production of such
beams with very high quality by applying the most
. 1i . for FEL advanced techniques in combination with key
goal 1s requirement 1or parameters of projects based on TESLA technology
operation like the FLASH and the European XFEL.”
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2000 TINE Video System (HH)
2002 PITZ Video System (Zeuthen)
—  pre-stage of VSv2
2003-2008 TINE Video System 2 (VSv2)

— client/server architecture
— wrapping, encapsulation (for easier reuse)
— stillin use (hybrid VSv2 / VSv3)

2003 installed at PITZ
2006 installed at DESY Hamburg ("DESY-2" and around)
2007 installed at EMBL Hamburg

2008 (and on) TINE Video System 3 (VSv3)

— modular, component based, interoperable, well-defined, user-friendly
— step by step taking over
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modular, component-based

— each component should only do its primary purpose and nothing else (if not
defeated by external influences)

interoperable
— interfaces to other control system protocols
— interfaces to the “outside world”

well-defined
— specification separated from implementation (available as plain text files)

use of standards where possible
— PNG for video images
— XML for configuration (files): speaking names, self-explanatory, commented

user-friendly, multiplatform
— main components are Windows (server) and Java-based (client, server)
— by rule: C++ sourcecode does not contain much platform dependency

while still keeping it
— easy to use, capable of high-performance, low-latency, lossless if necessary
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Central points worked on the last year

— completing front-end component (Small Grabber Part),

GrabServer2

Image
Acquisition
+
Preprocessing

gain experience by near production-level test-installs

— build up Core Provider (hardware-independent video

image preprocessing) component
— Standard Image Formats (PNG)
— Universal Slow Control e
— polishing Java video receive and display on client-side

Image
Acquisition

|

Image
Preprocessing

— unleash performance (Gigabit Ethernet video transfer)

SGP

Image
Acquisition

See paper for more detailed list of changes, please.

Y

CoreProvider

Image
Preprocessing
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L Small Grabber Part

Video Output Interface

Core Provider

Y

Video Input Interface

Core i Provider

AOI cutout
attach scale factors

orientation change f

Y

21607
|ouo0)
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optional JPEG
Compression

AN

aujjadid Buissasoudaig

\

Flex

Video
VSv3 VSv3 VSv2 | output| ™
low latency | low loss ! Interface| XML
[ : Cﬂﬂﬁg
¢ L + File
client(s) client(s) client(s)
displaying or e.g. taking with
requiring live measurement VSv2 interface
video data (Video Client 2...)

ICALEPCS 2009
October 12-16

hardware-independent pre-
processing of video data (if
necessary)

can run as companion right
beside SGP

takes live video from component
in front

performs tunable pre-processing

provides 3 different output
interfaces, including support for
old-style clients
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Equipment layer

e e e e e e e e e e e e e e e e

Connection layer

Universal Slow Control

XML
config

RS-232 Ethernet Tine
- SGP with
naﬁ 5?5“3' Simplified Slow
ue =erver Contral

- =
ECIED] EO

T &

EOl EOl
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more general approach of slow
control

user/expert view on camera
properties

well-defined, separately
documented TINE property
interface

subset: Generic Slow Control

native Java server and rich
Java client, TINE
communication

abstract design: control of other
devices than cameras can be
considered
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Universal Slow Control Client

Universal Slow Control

File Miew Help

Conneckian

Group:

SlowiZonLaser

Device: Description:

StreakCamPoom W

Streak camera room

Mode

Expert

Mame Descripkion Readback, Yalue
EScanMode Scan Mode Mon-Inketlaced
ETriggerMode Trigger Mode External
EGainMode 2ain Mode Manual
TautoGainLevel Autoisain Level 194 a.u,
I'whiteClipLevelZhl WhiteClip Level Channell 165 a.u,
ISetuplewvelChi Setuplevel Channell 100 a.u.
IManualGainlevelChl Manualzain Level Channell a0 a,u,
Fi3ain ;aeneric Manual3ain Level Channell 90,0 a.u. w
I:l invisible by User |:| unavailable I:l not-writable by User generic
Dietails
Yalue: Won-Interlaced W
Setpoint: |Mon-Interlaced
Default:
L] Done 1zizmdl [

runs where Java 6 is available (verified Linux, Windows)
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rich Java client
application

TINE for control
communication

Java Web Start

default GUI for
general access

to camera slow-
control, fitting user
and expert needs
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ACOP Video Application

 rounded corners based

] 1 2 3 4 5 G 7
[

| on user feedback
Source: FakelmageSource (IMAGE_FORMAT _GRAY) FEAITITA-16:24:53.277

Size: YRS pr*a74 px* 8 of 8 bpp (ADL nane) Crrop: 4 (0,471 %)

« compatible to COMA

Preferences, ..

* interface was added to
intermediate analysis
server*

_apture screen..,,

Infa...

Skop

Format: IMAGE_FORMAT_GREAY

Flags: LITTLEEMDIAN LOSSLESS Fotation: 0,00* ° Stable, mature

_onneckion

Address: * development |S

continued
(commissioning phase)

Zonfiguration

Colar: | GRAYSCALE W [ ] AQI Zoam
Zoom; ALTO W keep Aspect Ratio

Crverlay: | ALTO w [ ] Mormalization

* work done by Cosylab
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ACOP Video Bean +jDDD """

MNew g

Acop Video Bean Plugin

0 1 2 3 4 ] ] 7
NN [ Y

Source: WEIDEFAULTIZMPRITEZFGEF' (CF_IMAGE_ ...
Size:a74 pe* TES px* 8 of 8 bpp (AQL none) Drop...

Format: CF_IMAGE_FORMAT _HUFFYLY
Flags: LITTLEEMDIAM LOSSLESS  Raotation: 0,007
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X Expert centar 'X Vidoo center 71 |=| g iion center
. . ~[+] Expert control ~[+] Video Contral , ityles
Flnal e I I Ilttance Value () GLOBAL ERROR present? ~[+] Video Buffer Font Set Palette ~Debug: 0-All, 9-5top
) Doocs WRITE functions blocked? [ Bigvideo | [} Normalization ] Spectrum v] [windows  [+] || |8 =
B .
and lntermedlate data (@] SERVER online? | Relnit of V.Sys. OK! |[ ] Test rect X! Output image :
() CONFIG FILE present? FPS = 4.17 frame/sec i
b d @) AUTO Scroll onjoff znppitzfgd. ifh.de !
Can e measure . Highl.5cr5 (fL60) Mean, [MeVic] RMS, [KeW/c] ~ Fref, [deg]
. . (e] EXPERT mode on/off e boo |0.000 [D.ODO
much ulcker re ulr_ (_J SHUTTER status (ON-open; OFF-close) nelght = 680
q > q @ Init of Video System BRE =18 ster
. 1 . TR0 SEF el bpp_ef =12 Mean, [MeVjc] RMS, [KeV/c] Fref. [deg]
- t - & forriknes 2t Doo 0.000 0.000
Ing IeSS uscr-1mierac S i boo_| [oooo_] Lo.0oo ]
maxvalue = 704{4096)
tion and attention b e
[ Rl e -
STV S Monitor center & i _100% MSY Information. =] _' E _Fall Al
y D | - - ' M SR J |0.000 0.000
[+] DOOCs monitor 4 ) Emittance Measurement Wizard
Op erators Gradient, [MV/m] T, [C] Power, [MW]IMain, [A]N puls Release 3.1.3
[ 0.00 70.48[__0.00 | 006 [33.00] Compiled on 03.06.2009
+/- (0.00] +/- [0.00] +/- [0.00] +/- [0.00] +/- 0.00 vae it 20 Desion LSty [
31 mm 57.5 mm Implementation: A.Shapovalov _ g
T T T = . | BKG (@) BKC
from ==i [ i i
. N Ay S Ny N N S O DO 1 L ©, 4 Config cente 53 B B 2]
- Uscer- frlendly —High: 242; max(SOD)—‘ [EmsL [ Loz ey iy
. . 13925} Threed status: Mn.Gv|Gs.5c Fs. . Shutter status (o -ﬂl{ml | Save || Load ! Delete | D um slit | To 50 um slit
IIlultlple VV lndO V\/ 13927) Threed status: Mn|Gv|Gs.Sc.Fs. "~ ON-open/OFF-close ~ - " L
~[+] Click Config Storage
interface i " Emittance Measurement System - EMSY] = 50 g | B2 1 St |
[x] Main panel | ik ‘ Reserved ‘

‘ ~ control Options nfo || video Monitor || Expert ON

~Data handling

~5et folder name

= Supports Seml_ and ;-Folderjlame . Sugname () AutoName on |EDUUO it ;_:‘1 | e
; - ©  |[ssr00 um [Z] | Open
. ~ Set Video Server for Scan&Grab Y =
full_ automatlc Op era_ |6) znppitzfga.ifh.de => CAM{HighL.Scr5 (F160)) [-]| 12328 ||| | [s0 um [ | Analysis
— [J_D frames ;?' RESQWE(;

EEEET

tion while control by
hand 1s retained

Set Safe mode { Exit
e 1 oK

PITZ Emittance Measurement Wizard

| Mn.Gv|Gs.Sc Fs, [Vic
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effort has been made to provide strong figures

* on clean Gigabit Ethernet network installation

— at least 30 MB/s of throughput, also verified to work with
multicasting

— video frame size from few kB to 3 MB verified
— frame rate from 1 Hz to 30 Hz
— all that with less than 1 frame drop per minute

on tuned state-of-the-art setup

— 50 MB/s, 45 frames per second with less than 1 framedrop
per minute

— these rates cannot be guaranteed, though (yet?)
our target is nonetheless still higher, work in progress
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storing of video images/image sequences
to disk and loading them back in

past: proprietary, loss of metainformation,
different styles for grayscale / colour

PNG was chosen as format (also TIFF e
and JPEG were considered closer)
flexible specification created easy\
— exported to png (postprocessed for
presentation) T —

— saved as png (no postprocessing,
lossless 100% also header and
metadata)

well-defined container for image
sequences: PNGZIP (own devel-

opment) is designated
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Sites of Operation

« PITZ

PETRA lll pre-accelerator control

HASYLAB (Hamburg)
— PETRA lll-based experiments

EMBL Hamburg

— transition to VSv3 is planned
(VSv2 was used on earlier installations)

e You?
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* Already in the pipeline
— finishing of core components of VSv3 (Core Provider, Video Service)
— evaluation of XMP as metadata saving standard for PNG file

— finishing PNGZIP image sequences standard document and reference
implementation for C++ / Java

— move PITZ to full VSv3 setup on server-side

 Planned

— unleashing the full power of Gigabit Ethernet for video transmission
— continue to move client-side to Java

— provide flexible, user-friendly APIs on many platforms
— GenlCam SGP component?
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Thank you for your attention!

Questions? Comments?

stefan.weisse@desy.de
david.melkumyan@desy.de
philip.duval@desy.de

http://tine.desy.de
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