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1 Visualization Tool Development
European .
XFEL | What will be presented?

basic technical and functional requirements

main concepts & features

initial prototype of the multi-purpose GUI

current status

= How to get users started as quickly as possible?
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XFEL | Requirements

Technical Requirements

= cross-platform (42, & , &%)

= remote control (client/server architecture)

= graphical views and embedded scripting (|P[y]:)

= integration to the software framework’s signals/slots
immediate feedback of the framework’s events

Functional Requirements

= automatic, self explaining default layout allowing interaction with
any device

allow preparation of highly customizable user panels
custom widget plugin loader (3™ party)
drag & drop layouting
user-centralized and role-based system
optimized network traffic (only send what needs to be displayed)
full navigation and status overview within the distributed system
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Connecting the bits and pieces

Message Broker —

(Event Loop)
iy a N
t Master

B Device

at GUI-client startup:

- validates login, creates
session and provides
user-role

- retrieve current device
servers and instances

GuiServe
. Device

MasterDevice: keeps DB up-to-date
GuiServerDevice: registers all GUI logins, firewall (internal/external access)
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XFEL ]| Generic Default GUI Layout (Prototype)

__European XFEL - Pyt GUI Versior N |- | ) e

File Edit Help
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MNavigation Custom view Configurator
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1 Attribute Current value  Value ot
4 pexl 7673 State Offstate
x pcxl 7673/ DeviceServer/0 D
4 o podT673/DeviceServer1 Dlswiu:h on

4 < WienerMpod

. y |
o ped731 Miennigod Customize composition area (9w Configuration

D Clear All
D SMMP host 192.168.140.32  192,168,140.32
Na Viga tion [1] Slow rate 10000 20000 =
[] Fast rate 2000 3000 :
D Crate 0
D Crate system ]
D Crate output 0
[1] Crate Main Switch 1 1 i

D Crate System Status

[1] Crate reset 0 0 i
D Qutput Number 16
Motifications Log Console X kil instance " Apply all

& -

136 INFO Master fGLiServerDevicef1 - Incoming connection
36 INFO Master ngwerDexlc - Incoming GUL request_ .
36 JHF A e wgoe - LEQN j ST AGE

==Logging/ Seripting:console Documentation
4:38:40 INFO M, raefiserverSeice/1 - Incoming GUIFequest

3140 INFO Master/GuiServerDevicef1 - Incoming refresh request

40 INFO Master /GuiServerDevice/1 - Incoming GUI request

40 INFO Master /GuiServerDevice/1 - Incoming GUI request

38:40 INFO Master /GuiServerDevicef1 - Incoming refresh request -
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XFEL ] Navigation

Mavigation |

@

1
a poxd 7673

K pcxl 7673/ DeviceServer/0
4 of pcdTei3/DeviceServer/1
4 = WienerMpod
* pod7673-1/WienerMpao...

& Hierarchical view
Host (physical)
DeviceServerlnstance
available DeviceClasses (i.e. plugins)
Devicelnstances

Features
different filter options
search for specific instances
synoptic view (“Google Maps” for
device servers)

Log
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XFEL | Creating devices

undock configurator - standalone panel
no custom coding needed

automatic generation of configuration masks by using the device’s
inherent self description (the famous “static expectedParameters”)

& - ST e Amgli "

a ?:xlw Dh:w:d 5] | swit

4 ;éﬂ;c 6 /Devic N || —— [ | Clea

Initiate device e -

[0 Fast

@] crat
create instance of this
class (as thread on the

device server) |
=) i
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device instance with attributes:

display name
current value

editable field (reconfiguration

[ European XFEL - PyQt GUT Versio

XFEL | Interacting with devices 1/3

)

pod7673
K pod7673/DeviceServer/0
v

erMpo
pad7673-1/Wienerhpod/L

| Configurator

[7] output Number

Channel U0

w40
1 Attribute Current value  Value
pciler3 [7] state offstate
K podi673/DeviceServer/0 -
4/ pod7673/DeviceServer/1 [7"] | switch on
4 = WienetMpod
* pod7673-1/WienerMpod/1 [55] | switch off
[] | clear
[] SNMP host 192.168.140.32 | 192.168.140.32
[7] siowrate 10000 10000
[1] Fast rate 2000 2000
[1] crate 0
[T] Crate system i
[1] Crate output 0
[] Crate Main Switch 0 0
[E5] Crate System Status
[1] Crate reset 0 0

Notifications |

Kerstin Weger



Visualization Tool Development

European

XFEL | Interacting with devices 2/3

.
4. Configurator —— =REC X"
a— - - o
v A
1 Attribute Current value  Value -
4 = poditr3 State Offstate
XK pod7673/DeviceServer/0 \:‘
4 o/ pod7673/DeviceServer/1 DISWiDch on
“ a < WienerMpod |
» pod7673-1/WienerMpad/1 [5] | switch off

apply changes: e
indiVidua”y LAPSiIMP host 192.168.140.32  192.168.140,32

m

. [1] Slow rate 10000 20000 = |
(l |
selection | N . -
all in one package | S :
\:‘ Crate system ]
\:‘ Crate output 1]
. . [1] Crate Main Switch 0 0
save/open configuration | s
| \:‘ Crate reset o 1}
\:‘ Output Mumber 16

Channel U0 -
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XFEL | Interacting with devices 3/3

.
4. Configurator —— =REC X"
a— - - o
v A
1 Attribute Current value  Value -
4 = poditr3 State Offstate
XK pod7673/DeviceServer/0 \:‘
4 o/ pod7673/DeviceServer/1 DISWiDch on
“ a < WienerMpod |
» pod7673-1/WienerMpad/1 [5] | switch off

changes in distributed e
systems result to conflicts R ot 152166, 1032 52.160,190.32

[1] Slow rate 10000 20000 B |
[] Fast rate 2000 3poo =

m

—

hiGais 0

2 ways of solving: |
l [1] Crate system 0
Accept remote l ) cone .
ll

\:‘ Crate Main Switch o 0

changes

Re-Apply local
Ch a n geS (1] output Number 16

\:‘ Crate System Status

\:‘ Crate reset o 1}

Channel U0 -

X, Kill instance i, Apply all -
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XFEL ]| Generic Default GUI Layout (Prototype)

__European XFEL - Pyt GUI Versior N |- | ) e

File Edit Help
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MNavigation Custom view Configurator
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4 pexl 7673 State Offstate
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4 o podT673/DeviceServer1 Dlswiu:h on

4 < WienerMpod

. y |
o ped731 Miennigod Customize composition area (9w Configuration

D Clear All
D SMMP host 192.168.140.32  192,168,140.32
Na Viga tion [1] Slow rate 10000 20000 =
[] Fast rate 2000 3000 :
D Crate 0
D Crate system ]
D Crate output 0
[1] Crate Main Switch 1 1 i

D Crate System Status

[1] Crate reset 0 0 i
D Qutput Number 16
Motifications Log Console X kil instance " Apply all

& -

136 INFO Master fGLiServerDevicef1 - Incoming connection
36 INFO Master ngwerDexlc - Incoming GUL request_ .
36 JHF A e wgoe - LEQN j ST AGE

==Logging/ Seripting:console Documentation
4:38:40 INFO M, raefiserverSeice/1 - Incoming GUIFequest

3140 INFO Master/GuiServerDevicef1 - Incoming refresh request

40 INFO Master /GuiServerDevice/1 - Incoming GUI request

40 INFO Master /GuiServerDevice/1 - Incoming GUI request

38:40 INFO Master /GuiServerDevicef1 - Incoming refresh request -
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XFEL | Logging, Scripting, Notifications

Logging panel

= status of system

= sent/received data

Scripting panel

= providing iPython interface
Notifications

= alarm, error, warning messages

Motifications Log Console

R T a7 I TO T IOEY VeI - v 'l
2012-04-16 17:57:47 DEBUG pcx 17673 /DeviceServer/1 - Devices available: WienerMpod
2012-04-16 17:57:47 DEBUG pcx 17673 /DeviceServer 1 - MotifyMewDeviceAction
2012-04-16 17:57:47 DEBUG pcx 17673 DeviceServer /1 - Notifying about WienerMpod
2012-04-18 17:57:47 DEBUG Master MasterDevice/1 - MewDeviceClassAvailableAction
2012-04-18 17:57:47 INFOQ Master MasterDevice/1 - New device dass "WienerMpod” on device-server "pox17673/DeviceServer,1”
available

2012-04-16 17:57:47 DEBUG Master /GuiServerDevice/1 - Broadcasting availability of new device dass

2012-04-18 17:57:52 INFQ Master MasterDevice/1 - DeviceServer: pcx 17673 /DeviceServer /1 is back again.

2012-04-16 17:59: 10 INFO Master MasterDevice/1 - DeviceServer: pcx17673/DeviceServer /0 not available. 5
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XFEL | Custom user panels — attribute centric

visual attribute composition across

devices
planned features: = o
= drag & drop . .
“blue print” (bind to instances later) /‘\ i .
from running devices B // \//\\/ \\l[ I — .
= powerpoint like look and feel — 8
= saving and load any customized panel o dmgédop o
= tabbed view or undock feature for e .
multiple panels possny—]= .
= customizable labels, view widgets, &
editable widgets E
provide defaults ~ o
interactive change of widget type : ;13-3:-131:5::52:;::Egr::::::-:z m“e.

visualization complex attributes
(images, arrays, ...)
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XFEL | Custom user panels — device centric

/| Eurcpean XFEL -

File Edit Help

Custom vi

Configurator

Mavigation

35 INFO Master /GuiServerDevice/1 -
35 INFO Master /GuiServerDey
35 INFO Master /GuiServerDe
35 INFO Master /GuiServerDevic
35 INFO Master /GuiServerDey
35 INFO Master /GuiServerDey
2012-04-13 35 INFO Master [GuiServerDey

2012-04-13

Incoming GUT request

1 - Incoming refresh request
- Incoming GUI reguest
- Incoming GUI request
- Incoming refresh request
- Incoming GUI request
- Incoming GUI request

2012-04-13 35 DEBUG Master/GuiServerDevice/1 - Broadcasting in system
2012-04-13 14:47:35 DEBUG Master/GuiServerDevice/1 - Broadcasting in system

Description: Large delay between subsequent requests
Full key name: pcx 176 73-1/WienerMpod/ 1. WienerMpod. slowRate

Default: 10000

Further device documentation,

* - & L B
1 Attribute Current value  Value it
4 pexl 7673 State OffState
x poxl 7673/ DeviceServer/0 D
4 of pod7673/DeviceServer/1 Dlswitm on
4 @ WienerMpod
* pod7673-1/WienerMpod/1 D Switch OFf
D Clear all 3
\ [A] SNMP host 192,168.140.32 192, 168.140.32
\, drag & drop
. [7] Slow rate 10000 10000
. Correct
\\~ I:l
~.o Fast rate 2000 2000
~» AndorCam Sum
Crat 1]
Correct [ Crate
D Crate system 0
Visualize D Crate cutput [1]
D Crate Main Switch 1 1
D Crate Systern Status
D Crate reset 0 0
D Qutput Number 16
Notifications log | Console A il instance Apply all
* e Information
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XFEL ] Conclusion

most requirements full-filled:

= generic, multi-purpose, cross-platform GUI
= remote control

= self explaining, default layout for any device
= highly customizable user panels

Further concepts currently developed.

= FSM visualization
= user-role driven (database)
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Thanks for your attention! ©
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European
XFEL | Outlook

save/open customized panels and latest composition/view of
user interface

showing attributes in different ways, e.g. array of values as
plot or comma separated

different filter options for navigation bar (hierarchical, all
device servers, all device classes, ...)

integration of iPython console

visualization of complex attributes (plots, images, ...)
integration of 3" party widgets (Taurus, PyQwt, ...)
FSM visualization

user-role driven (database)
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1 Visualization Tool Development
European
XFEL | Main concepts

PyQt (platform independent)
Signals/Slots

client/server architecture

generic GUI (configure devices, XSD, XML)
customized GUI panels:

= plugin widgets

= 3" party widgets (Taurus, ...)

design requirements:

= save/open configurations (XML)

» immediate notice of changes

= customize GUI in a centralized panel
= data traffic only for visible GUI items

Kerstin Weger
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XFEL | More Screenshots

© &

CMake:How To Find Lib
€« C O exfimpod:
CIHAMBURG (I LINUX CINYC (CJRUSSIA (O XFEL

MPOD W-IE-NE-R
Global St X European XFEL - PyQt GUI Version g @&
Mainframe Status File Edit Help
Output Chi .
X N
Channel Voltage Current Measured Sense Voltage
U0 0V 0A 187.32 mV 0.0 | Mavigation Configurator Log || Console
U1 0V 0A 0V 0.0 |46 A & [ &
Uz 0 0A 148.82 m/ pa |l - o e P 1] n
= = ribute : Currentvalue :\Value Hash (HASH) &
U3 oV oA 429.14 mv 0.2 11 exflpex14043 ] state — 0 ash (HASH)
U 4 0V 0A 375.39 mV 0.0 v of exilpcx14043/Device. .. ﬁﬂ‘ == l{laSh (T?Iﬁ%z)
T T v— - Wienerhipod switeh =
U5 v pa O s > oxllpcxl 4043 [ LLLvoliage = 129 (FLOAT
U 6 100.00 %/ 0A 100.58 vV 0.0 |||~ exfldinl4 [ | switen off Ul3.switch == 1 (NT32)
U7 150007 [oa 150.04 0.0 YTy sHilLDevceSen.. UL3oltage == 180 (FLOAT)
- z v Wienerblpo UL4.switch == 1 (INT32)
(U100 4000.0 m" 0A 07/ 04 > extldtol 4-0/Wi (& Ul4voltage => 155 (FLOAT)
G 0 U15 == Hash (HASH)
EE0E 10000 VA |07 0y 04 : [] SHMP host 192168225 (192168225 U2 == Hash (HASH)
U102 4000.0 mV' 0A 07 0 A U3 == Hash (HASH)
- = U4 == Hash (HASH)
U103 40000mV_ J0A oV 04 [T] Slow rate 10000 10000 < ﬁg == nasg E::g:;
v‘ T == Hasl \
(U104 4000.0 mV 0A 0/ 04 U7 owitch =5 1 (NT32)
U105 1000.0m7 oA 0V 0A [1] Fastrate 2000 3000 & U7 voltage =» 200 (FLOAT)
- = UB == Hash (HASH)
U106 [1000.0m7 foa 0+ 0/ 08 == Hash (HASH)
(U107 4000.0 mV 0A 07/ 04 [1] crate 0
D Crate system 0 2012-04-13 18:26:07 DEBUG Master/GuiServerDevice/l - Broadcasting in
system
2012-04-13 18:55:35 DEBUG exfldi014-0/Wienerlipodil
Global St [1] Crate output 0 VollChangingAction
Mainframe Status 2012-04-13 18:55:35 DEBUG exfldto14-0/WienerMpod/l - ChangingState:
Crate Main Switch 1 1 ) entry
Output Ch (] Crate Main Swis 2012-04-13 18:26:07 DEBUG Master/GuiServerDevice/1 - Broadcasting in
Measured Se i (G, (R, 7 system
Channel Voltage Current Voltage [] crate System Status False, False, v 2012-04-13 18:26:07 DEBUG Master/GuiServerDevice/1 - Broadeasting in
9 Ealossra system
U0 0\ 2000.0 uA 0V 2012.04-13 18:26:08 DEBUG exflpcx14043-0/Wienerhpod/L -
- fa) ChangingState: exit
U 1 oV 2000.0 uA A% Motifications nf " 2012-04-13 18:26:08 DEBUG exipcxl4043-0/Wienerbpodl -
nformation LevelReachedAction
U2 oV 2000.0 uA oV . 2012-04-13 18:26:08 DEBUG exfipex4043-0/Wienerlpod/l -
U3 0\ 2000.0 uA 0\ Description: Used by WALK request of data describing the complete crate StableState: entry
R Full key name: exfipcx14043-0/Wienerkpod/L. Wienerpod.output 2012-04-13 18:26:08 DEBUG Master/GuiSenverDevice/l - Broadcast
U 4 0 V 20000 uA O V aysiem aster/GuiserverDevice roadcasting in
U5 0\ 2000.0 uA 0V Default: 0 2012-04-13 18:26:11 DEBUG Master/GuiServerDevice/1 - Broadcasting in
system
U6 0\ 2000.0 uA (oRYA Further device documentation 2012.04-13 18:26:13 DEBUG Master/GuiServerDevice/l - Broadceasting in
system ~
U7 200.00 V 2000.0 uA 200.00 V 2012-04-13 18:26:15 DEBUG Master/GuiServerDevice/L - Broadcasting in e,
U 8 'A% 2000.0 uA 136.42 mV -
U9 0\ 2000.0 UA 116.65 mV
U 10 A% 2000.0 uA 127.00 mV 0.0 UA 127.00 mV OFF
U 11 125.00 vV 2000.0 uA 125.01 VvV 0.0 UA 12501V ON
U 12 0\ 2000.0 uA 138.25 mV 0.0 uA 138.25 mV OFF
U 13 180.00 vV 2000.0 uA 180.02 vV 0.0 UA 180.02 V ON
U14 155.00 v 2000.0uA _ [155.01V 0.0 uA 155.01V ON e e
U 15 0\ 2000.0 uA 151.64 mV 0.0 uA 151.64 mV OFF

Waiting for 192.168.2.25
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INavigation

Configurator

European XFEL - PyQt GUI Version

Log | Console

& s

1
v exflpexl4043

v WienerMpod

v of exflpcxld043/De. ..

= exflpexld...

Motifications

o

- B -

Attribute

]

= Switch Off

=

[A] SMMP host
[1] Slow rate

[1] Fastrate

[1] crate
[1] crate system

[1] crate output
[1] crate Main Switch

[-=] Crate System Status

‘Currentvalue :Value

StableState

192.168.140.32 192.168.140.32

10000

2000

1

L1 TUE, FaIsE,
False, False,
Faleas Falca

exflpex14043-0/WienerMpodil. Wieneripod. state

s

BToadcastng 1 sysem
2012-04-11 11:44:35 ERROR exflpcx14043-0/WienerMpodil -
1. Exception == =4

Exception Type..... |0 Exception

Timeout Mo Fesponse from 192.168.140.32
JisreiMpodDevice.cc

Function.. . void
exfelmpod:MpodDevice:errorHandler{exfel:net:Channel::Foi
nter, const string &)

Line Mumber...... 348

Timestamp.... 2012-Apr-11 11:44:35.790079
}

2012-04-11 11:44:36 DEBUG Master/GuiSenverDevice/l -
Broadcasting in system

2012-04-11 11:44:38 DEBUG Master/GuiSenverDevice/l -
Broadcasting in system

2012-04-11 11:44:40 DEBUG Master/GuiServerDevice/l -
Eroadcasting in system

2012-04-11 11:44:42 DEBUG exflpcx14043-0/Wieneripodfl -
ChangingState: exit

2012-04-11 11:44:42 DEBUG exflpcx14043-0/Wieneripodfl -
LevelReachedAction

2012-04-11 11:44:42 DEBUG exflpcx14043-0/Wieneripodfl -
StahleState: entry

2012-04-11 11:44:42 DEBUG Master/GuiSenverDevice/l -
Broadcasting in system

2012-04-11 11:44:42 DEBUG Master/GuiSenverDevice/l -
Broadcasting in system

2012-04-11 11:44:43 DEBUG Master/GuiSenverDevice/l -
Broadcasting in system

2012-04-11 11:44:53 DEBUG Master/GuiServerDevice/l -
Broadcasting in system

2012-04-11 11:45:03 DEBUG Master/GuiServerDevice/l -
Broadcasting in system

2012-04-11 11:45:13 DEBUG Master/GuiServerDevice/l -
Broadcasting in system

2012-04-11 11:45:23 DEBUG Master/GuiSenverDevice/l -
Eroadcasting in system

2012-04-11 11:45:33 DEBUG Master/GuiSenverDevice/l -
Broadcasting in system

2012-04-11 11:45:43 DEBUG Master/GuiSenverDevice/l -
Broadcasting in system

2012-04-11 11:45:53 DEBUG Master/GuiServerDevice/l -
Broadcasting in system
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Standardized XSD and XML representations of any device
—> generic configuration and control

distinction between configuration for device construction
(XSD + XML) and (re-)configuration of an existing device
instance (XML)

both can be saved/opened for reusage
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XFEL | Connecting the bits and pieces

Python bindings:
= PyQt (platform independent)
* homogeneous in-house framework
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