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Outline

e Mmotivation & project history
e general design and data organisation
e Client/server concept

e Client functionality



Motivation

Hera II challenges:
major changes in the Zeus detector

e New Microvertex Detector
e Nnew Straw Tube Tracker in the forward region

e Nnew beampipe



Laze — the old Event Display

used in Hera I run period
(1992 — 2000)

mostly Fortran

platform dependent

(today only Solaris), foun-
dation libraries not portable
to Linux

Solaris being phased out
within Zeus

not maintainable anymore
no support for institutes
outside Desy

e support only 2D graphics
e Mmonolithic architecture



ZeVis Project History

e March 2001: start of prestudies (prototypes with

Root and Wired)

e September 2001: decision for Root and starting

serious coding

e March 2002: 1St “slim” release, already
use (commissioning of MVD background stud-

ies etc.)

e May 2002: submitted to Zeus software reposi-

tory
e Spring 2003: 1St full release planned



Aim of the Project

e do it in a modern way (object oriented)
e system independence (support Linux/Unix, possibly Windows)
e internet-accessible — server/client
— light-weight client
— server with access to the event store
e fast access
e smooth integration of 2D and 3D graphics
— 2D layered projections
— 3D graphics with hidden surface removal
e interactivity
e export, printing etc.
e build on a powerful basis package — no re-invention of the
wheel



Selected Framework:

C++ as basic language,

interfacing to other Zeus code possible
2D and 3D graphics capabilities

(also OpenGl/Openlnventor viewer)
detector geometry class library

object serialisation (streaming)

plain file and web access

GUI toolkit

histograming and statistics functionality
schema evolution

Root



ZeVis Data Organisation

e two-fold data structure:

— detector geometry

persistent data (loaded only once)

— event data

transient data

e regarding the class design follow the Root concept

and use polymorphism intensely



Detector Geometry Data

e tree-like structure (similar to Geant)
containing nodes and shapes (3D rep-
resentation)

e hold also branches for 2D layered pro-
jective representation (mostly used)
e provide one data set for each run pe-

riod
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Event Data

Root Event Tree

Event A Event B Event C
| Tracks ] _Trecks ] | Tracks ]
Hits IIII Hits IIII Hits IIII
Energy deposit IIII Energy deposit IIII Energy deposit IIII

e cach object knows how to
draw itself e compact format
e NO detector geometry infor- e compressed
mation inside
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Client/Server Concept

Send requests for
geometry & event data
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Server Types

e detector geometry server

e Oonline event server

e multi-event server (offline events)
e single-event server (offline events)

e propaganda server for visitors
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Geometry Server

e detector geometry Root file
for each run period
e requested at client initiali-

e time consumption <« 1s
e geometry can be loaded of-
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Online Event Server

Event stream > —
Online
Event
Reconstruction » B | =— | Server
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Multi-Event Server
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Multi-Event Server (cont’d)

Download Fle from Server

Event Server: |
File Type: v ZED

" RAW

£

" MDST

" R&YW including Reconstruction

File Mame and Path: |

Mumber of Events: |

(9] 4 |

100 &

Skip Mumber of Events: |

Cancel |

can download multi-
event file, which can
be analysed offline
< 100 events
latency O(10 — 305)
php driven
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Single-Event Server
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Single-Event Server (cont d)

'g - 3ingle Event Request.

Single Event Request:

Event Server: [

Rurn Mr.: I 1] i’ Event Mr.: I 1 i’

" Previous Event & This Event " Mext Event

ZES variable query: |

ZES hit query: |

ZES sample query: |

ok | Zancel |

e Use Zeus tag database

e fast access (ZES) for event selec-
e low latency tion /filtering
— demon-like implementation e php driven

e Not yet in production
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T he Client

-8 Event 51

-3 Event 91

-8 Event 164
-8 Event 205
-8 Event 205
& lEvent 308
-8 Event 309

-8 Event 432
-8 Event 497
-8 Event 535
. Event,S#E.

-8 Event 575
W

\

Status Bar

Info Bar
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Client — File Operations

Load Geometry from Sgrver...

Load Geometry...

Load Event File...

Load Event File by LUREL ...
aave Event File as..
Save Picture

Save Picture as..

Frint

it £evis

server connexions

importing of local geometry files
loading local event files

saving events

graphics export (ps, eps, gif, svg)
printing
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Client — Display Options

e individual settings of subdetectors and event data possible

Ewent List I Show Euentl Show Detector
Frevious Event ALI Mext Event

Fur 42566

B Event 15
B Event 51
B Event 91
¥ Event 164
- B8 Event 205
-8 Event 203
& SEvent 308

¥ Event 309
- B8 Event 324
[ Event 330
B Event 343
- B8 Event 352
B Event 427
B8 Event 432
[ Event 497
- B Event 535
- B Event 546
@ Event 575

L et

Event List Show Event

— Hits

Show Detector

¥ Show CAL hits
V¥ Show Muon hits
¥ Show CTD hits

¥ Show FTD segments

[T Show MYD hits

— Tracks
¥ Show tracks

— Yertex
¥ Show Vertices

Event Listl Show Event Show Detector

— Tracking
¥ MyD
¥ CTD

kAN D
Calorimeter

CTD

kMuon Chambers
EDET

v T v v v

— Calarimetry
W CcaL

Event

—Muon Chamhbers
[T tuans

—Beam Pipe
¥ Eeam Pipe

Tracks
CAL Hits
CTD Hits
kAuon Hits
ETD Hits
kD Hits
Yerex

v v v v v v v

e

3D View Options

[ FDET

kove Dpague

Special Views

Wiew with X3D0
Wiew with OpenGL
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Client — Object Picking

e Select objects with mouse to get object information

B - Zevis Grenbonnd

L= [0l 1]

Eile Edit Miew Server Option

Help:

ﬁun:l 1 i} Euent:l 1 é’

_QNLINE'

Ewent List |'5'hnw Event| Show Detector
Previous Event _AJ_ﬂ Mext Event

(1 Fun 42566 it
B Event 13
-8 Event 51
-8 Event 81
B Event 164
B Event 205

" Event 203

-8 Event 309
- Event 324
B Event 330
B8 Event 343
- Event 352
W Event 427
B Event 432
B8 Event 497
- # Event 538
-8 Event 546
B Event 575 B

L et o

: Zeus Run 42566 Event 308

E= 7448 GV E

E-pz56.21 Gev
D7 212 GeV.
:_t;é:' 0.79ns

 date: 27.09.2002 _ﬂl‘ime»ﬂﬂﬁ.'x &

REMC RHACH Tower15

| Thata=152.3, R=80.0, Sum|EF I7.550

|

ZuW11 CTO Track for VETRHL table 13

Pm3 i3 Get P ="2103 G

E

Mo =18 N, =7 H, =12

LR Wiew I

dEd = IS0 Mps 30 0F. =036 |

Fur 42566 Event 308

| BEMC Mocule25: Phi=271.8, R=133 8, Sum{E}r4.166




Client — Object Attributes

e just click the right mouse button for object interaction

Eile Edit ¥iew Server Option
\ Fun: [ 1§] vert [ 13
Event List | show Event | show Detector [ |
Previous Event | v | NextEvent
[CRun 4258 =

- Event 18
- Event 51

[ Event 164
-8 Event 205
-8 Event 208
-8 Event 308
-8 Event 300
- Event 324
-8 Event 330
-8 Event 343
-8 Event 352
-8 Event 427
-8 Event 432
-8 Event 497
- [ Event 535
-8 Event 546
-8 Event 575
-8 Event 604
- Event 611
-8 Event 653
-8 Event 680
- Event 750
-8 Event 753
-8 Event 793
-8 Fuent 833

Fun 42568 Event 91
I
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Client — Zoom/Move




Client — Views & Projections

e 2D projections
(XY and ZR)
e fish-eye
e front, side and top view
o 3D view
— in canvas
— OpenGL viewer
— X3d viewer

¢ Zeus Run 42566 Event 3017
= 21.83 GeV £ 3.65 GeV

21.8 Ef
= 20.44 pe 1
phi= 1 t=1
= 20, 8= 3
O e v

date: 27092002 time: 11:52:04
E,~ 1.39 GeV

o 0.00 Yo i 010
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Client — 3D Graphics

B -in zevis @zenbonn3 B
File Edit ¥iew Server Option Help
Run:[ 12 Event| 12 ONLINE|
Event List | Show Event Show Detector | [, Zays Run 42566 Event 308 | - ~ date: 27092002 time: 11:42:55 128
;=¥;u% E-23.33 GeV 21 GeV. - 38.58 GeV E- 8.52 GeV

E, '.-'I. Sraehl E

—Tracking
¥ MYD
| Ei

[=I|[x]

Help

— Calorimetry
M cal

—Muon Chambers
[T huons

—Beam Pipe
¥ Beam Pipe

—FDET
[ FDET

Run 42566 Event 308 Zevis Header: #=-0.792, v=1.16
= -
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Zeus Inner Detectors

Microvertex Detector & Straw Tube Tracker

Tracking Chambers & Forward-/Rear CAL

28



Zeus Outer Detectors
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Summary

e developed new, object-oriented Zeus event display for Hera II
e ''slim” release already in use

e implementation of client/server concept

— fast start-up and response

— light-weight client

— access via the internet

2D and 3D graphics capabilities

Root based

implementation of further detector components ongoing

full release planned for next spring
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