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Motivation

Variety of detector modules
Flexibility: combine the modules for different setups
Each module can be located in different placement

Evolution of geometries in accordance with the phases of
experiments

Administration of the geometries variety in a fail-safe, reproducible
and transparent way

Tasks

Store the modules of CBM

Load the geometry modules for setup construction
Construct setup from the stored modules

Support different versions of setup



Basic terms

Geometry Module

File in ROOT format with content of detector
geometry

Setup Module

Geometry module, link to the mother geometry
module, its placement in the mother module
(transformation matrix or object of class TGeoMatrix)

Setup

Combination of setup modules which represents the
full geometry



CBM Setup Structure
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Geometry Database. Use Cases
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Architecture of the Geometry DB

Edit Setup:

To configure and edit setup.
Edit Material:

To configure and edit material.

Edit File:

To configure and edit file.
Edit Field:

To configure and edit fieid.
Edit Setup Modules:

To configure and edit Setup
Module.

Edit Modules:

To configure and edit Module. -

View Setups
View Setup
Modules
View Files
View Materials
View Fields

% Lead Developer GUI

Lead Developer Workstation

— % CBMRoot
DBMS 3 rehca x
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The implementation

* GUI (Graphical User Interface) implemented as
Web-interface.
e View;
e Edit;
* Download.

*API (Application Programming Interface)
implemented as macros of the ROOT environment.
Any macro can be used as executable file or can be
called from other ROOT macros.



Web-interface.

Configure Access

Role Administration

Code Name Actions Users ]
LDV Lead Developer Full Set Grant/ Revoke Connect user to role Developer
CBM CBM User Read Oaly Grant / Revoke .
Select user: | wwq21 .com ¥ Qqnnggt
DVP Dertlopa MVD G_,TH | wwq21@yyyyyy |
LEAnLE: et some S Connected users to role Developer MVD:
DVP Developer PIPE Grant| Rm‘okek
DVP Developer STS Grant/ Revoke \ are absent!
DVP Developer RICH Grant / Revoke \ l
DVP Developer MAGNET Grant / Revoke N\ Found 2 matching users:
DVP Developec TRD Grat/ Revek ID email Developer/PIPE/
DVP Developer TOF Grant / Revoke 3 axion2rv@gmail.com Revoke
DVP Developer PSD Grant / Revoke 15 wwq21@yyyyyy.com Revoke
DVP Developer PLATFORM Grant / Revoke
WebAccess Admin User Administration
Enter part of the user Nickname or Email:|a X
Selection for Access Admin
Search
Role Area
To configure administration rights and authorization rules. i
User Area & >
To configure administration rights for the users. Found 5 matching users:
Manage Accounts Roles connected to user aleksand@jinr.ru:
To manage user accounts ID email Nickname  Role
Code Name Actions  Role
1 fia@jinrro adms show details
LDV LeadDeveloper FullSet  Revoke
4  aleksand@jinrru susu show details @=ips
: CBM CBM User Read Only Revoke
Accounts Overview 10  axion2rv@gmail.com show details .
Create New Account 120 Buficr suaces e et
Edit Account : :
14 vanov@jinrru Ivanov show details




Web-interface. View Mode
Available Setups

Tag Revision Date Description Status Author Download

14985 20165- VEersion

515100 _electron 09-19  18.09 2019 Approved aleksand@jinrru . »

52_1 29 6 ; Smm[fllg Approved aleksand@jinrro 3

]

515100 _electron k

515100 _electron 1 %g}&‘% test! abc  Approved aleksand@jnrru 4

magnet v18a 20 li':’; 9 09 aleksand@jinr.ru unknown Niew Matenials
pipe vl6b_le 20 12? 1 12- aleksand@jinrru  Exists only old version description
mvd vi7aw 20 129 . L aleksand @jinrru v17a_tr_file
sts viga 20 liiJ 9 e aleksand@jinrru unknown
rich vl7a_le = 129 5 1o aleksand@jinr.ru vi7a_le
trd vi7n_le 20 129 p 02- aleksand@jinru vi7n_le
tof  vi6e_le 20 129 5 1L aleksand@pnr.ru vige_le
psd v18 L 1296'32' aleksand@pnr.ru vlge
platform v13a L 12? 1 12- aleksand@jinrru  2016-05-19 g‘iﬁli’dd platform
Field v18 L li‘J 9 LE- aleksand@jinrru 515100_electron 19.09.2019
Material  1.10 2013_':5 L= aleksand@jinrru
tof / vliec le
Transformation Scale Translation File Tag

1.000 0.000 0.000 Field Tag: v18a
0.000 1.000 0.000 | 1.000;1.000;1.000 | 0.000; 0.000;0.000 |v16c_le _file

X Y Z  Scale
L LDl 0.000 000040000 1.000




Web-interface. Edit Mode

&
Status Lazt AModified Admin Toolz
Approved x
Apprenved K
Approved K
Created ﬁ? z K
F N N
| Cancel | Create Mew Setup |
Y, A A

Delete this setup: make this setup unavailable for usage

Approve this setup: change the status to Approved

Modify this setup: go to modification form

Make a copy of this setup: go to modification form

Available Setups
Tag Revizion Date Dezeription Author
2100_electr 14985 2019.09.19 | orien 18.09.2019 sleksand @ji
512 LU _elaciron i =Us- ._\_FJ]]:I.E.E'L'I.
verzsion 23.02.201%
512100 _electron 2 2019-02-26 alekzand [@jinr.ru
test! abe
512100 _electron 1 2018-03-07 aleksand @jinr.ru
15200_electron_test 1 2019-04-17 test setup fia@i
BIELUU & 01 TEs i =Ua-1 aldmrmm
Pleasze, anter new valus for
taz:
sis300_test
Pleaze, anter value for setup
revision: x
1
_ 4
| ox | [z
\ /
Edit Admin Interface
Selection for Edit Admin
V Edit Setup
To configure and edit setup.
Edit Material
To configure and edit material
Edit File
To configure and edit file. GO to the FOI‘m fOI‘ Setup
Edit Field sy
To configure and edit fieid. Complhng 9
Edit Setup Modules

To configure and edit Setup Module.

Create new setup Publish setup

Approved

Make disable Make disable

Deleted
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Web-interface. Setup Compiling Form

(Add New Setup)

Dezcription:™

Setup Tag: Revizion: — Anthor:
513300 _fest 1 b A fa@jme.m
Available Setup Modules
magnet (+]
pips (+]
msd (+]
sts (—]
||Tvpe|l Tag || Date | Aunthor || Filz Taz || Trapsfermation |[Trasslados |[Paresc|f Description
W19-02- L 100 Q000 0000 0.000
sts (lwlfg|| =" (|pleksand@jmroro(wlbs file|(0.000 1.000 0.000( 0.000 cave vidg
- 0000 0000 1000 65000
- 1000 COnQ0 QOO ([ 100400 . a1 —
| 20L7-13- s e . uze 5TE vIfx 28 nan
gtz ||vldx aleksand@jmrra |w1dx_Sle|(0.00F 1000 0000 0.000 cave ol i -
11 @ = 0000 0000 10001 &5000 default, see iszus =54
. 1019-00- L ) (L DO DO || 00D j
sts |fvlBaff <~y alekzand (@ jmrma ||vitz_fba |[0000F 1000 Q000 0.000 Pip= Unknomn
§ OO0 DO 1000 )| 65000
rich (]
rd 9
tof [+]
psd [+]
platform i
much (+]
Available Fields
Tap Date Anibor X ¥ L Scale Dezcrapticn
vide  200V-11-30 2leksandi@imnr P D D R Fiald Tor sas 100 elactron
B vida  Z019-08-19 2leksandi@) e O T T T I AT T O W T s Il _electran [9.09 2019
Available Materials
Ta= Daie Anchor ipiiom

s 110 WI-11-30 aleksand@jmera

Dezcrip
' Bension 110 200000001 001758 kresan /' media file for new TOF zerometry

(Cancel ][ Add Setup]




Web-interface. Creation of a new

setup from existing

IModa: Creare a new setup from existing

Description:*

Setup Tag: Revision: on 13,80, Author:
s15100_electron 14987 ETSION 15,05, 2888 y aleksand @junr.ru
List of Setup Modules
magnet (-]
Type || Tag | Date Author File Tag | Transformation | Iranslation||Parent Description
2017- ) 1.000 0.000 0.000| 0.000 magnet v15a 15 v12b with
magnet|v15a| {1yq |aleksand@jinrru|v15a file|0.000 1.000 0.000 | 0.000 | cave | correct keeping volume
- 0.000 0.000 1.000 | 40.000 hbvnh matenial
3019- B 1.000 0.000 0.000| 0.000
» |magnet|vi8a| o g |aleksand@jinrru|via file|0.000 1000 0000 0000 | cave Magnet Unknown
0.000 0.000 1.000 | 0.000
pipe =
Type| Tag Date Author File Tag Transformation | Translation | Parent Deseription
1.000 0.000 0.000| 0.000 : :
o | pipe v165_te| 20112 |aleksand @jincruv16b_te_file 0000 1000 0000| 0000 |magnet|  [xstsomlyold
- 0.000 0.000 1.000 | 0.000 P
Available Fields
Taz Date Author X e z Secale Deseription
vi2b  2017-11-30 aleksand @ynr.o 0.000 0.000 40000 1.000 Field for 515100 electron
. vi8a  2015-05-19 aleksand(@jinr 0.000 0.000 40.000 1.000 s15100_electron 19.09.2019
Available Materials
Tagz Date Author Description

= 1.10 2017-11-30 aleksand@jinrru

// Rewviston 1.10 2006/09/12 07:27:58 kresan // media file for new TOF geometry

Fa N Y
| Cancel || Save Setup |
k., AN )




Web-interface.

Add/Edit Setup Module

-
Description:*
Setup Module Tag: Author: test
test 2a fla@jinr.ru
A
— Module&File
- Select Parent Module:
sts ° cave v
v16g_file Available Setup Modules:
. v1éx_file

Transformation:
rll: |1 ri2: o rl3: o
1121: 0 122: 1 123: 0
1r31: 0 132: 0 133: 1
Translation:
X:0 Y: 0 Z:0

' Cancel || Add a New Setup Module |
s - -




Macros (1)

Signature Description Call Example Comment
void Get the list of available setups. Print the getSetupList.c(); Return the
getSetupList() ; list of available setups including tag, date of gzslllfslﬁst
creation, author and description parameters
for each approved setup.
bool loadSetup(const Load setup into the CBM ROOT framework. | bool res = “” - all setup
char* setupTag, const The Geometry can be used in ROOT loadSetup(“sis100_ | modulesto
) by den be loaded
char* moduleName, framework afterwards. Return FALSE if electron”, “*”
long revision); setup is not loaded, and TRUE if the loading | 14985);
is successful.
bool loadSetup(const | Load setup into CBM ROOT environment bool res = Revision -1’
char* setupTag, int by module Id to load setup into the CBM loadSetup(“sis100_ | —8et
moduleld, ROOT framework. The Geometry can be electron”,-1,-1); number of
long revision); used in ROOT framework afterwards. ;fc\;rl:(l)oncal
Return FALSE if setup is not loaded, and svn or last (if
TRUE if loading is successful. svn not
exists).
bool loadSetup(const | Load setup into the ROOT environment. loadSetup("sis100_ | xmlfile
char* setupTag, const Geometry can be used in the ROOT electron”, ”*”, icr(l’fr;triilzstion

char* moduleName,
long revision, const
char* xml);

environment after this operation. User can
use xml file in order to move any setup
module during loading. Return false if setup
was not loaded because of errors and true if
load is successful.

-1,"local.xml")

on the setup
modules and
their shifts.




Macros (2)

Signature Description Call Example Comment
bool Load setup into the CBM ROOT framework. | bool res = Can load not
loadSetupByURL(const | The Geometry can be used in ROOT loadSetupByURL(“s ;‘:t‘:lrpo"ed
char* setupTag, const framework afterwards. Return FALSE if is100_electron”, “*”,

char* moduleName, setup is not loaded, and TRUE if the loading | 14985,

long revision, const is successful. “http://cbmdb.jinr.ru/

char* url); geometry/”);
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http://cbmdb.jinr.ru/geometry/

Conclusion and Next Steps

Geometry DB prototype for storing and retrieving the
geometry of CBM modules has been developed:

* DB (DBMS PostgreSQL, SQLite);
* GUI (Graphical User Interface) tools;

* API (Application Programming Interface) tools as a set of
ROOT macros;

* Preparing to include into CBMRoot release;
* Beta Testing of CBM database.

* Continue filling the DB,
* Macros for installing DB.
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Thanks for your attention!
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