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1. Introduction

The Geometry database (DB) supports the geometry of the CBM experiment at the detailed
level required for simulation of particles transport through the setup using GEANT3. The main
purpose of the database is to provide convenient tools for managing thetgemodules
(MVD, STS, RICH, TRD, RPC, ECAL, PSD, MUCH, Magnet, BeamPipe) and assemble various
versions of the CBM setup as a combination of geometry modules and additional files (Fields,
Materials).



The Geometry DB User 0s uSerdirdaecordaace with théireates o p
and corresponding functionality. There are three types of udses; Developer, Lead
Developel1]. TheUserrole allows one to view, load and download an approved setup or setup
module. TheDeveloperrole allows ondo create setup module and update any data of this
module until its approval. Theead Developerole allows one to create and update any setup.
Both Lead DevelopeandDeveloperare able to use the functionalitydéerrole, Lead
Developelis able to us the functionality oDeveloperAll user operations are supported by
convenient APl and GUI tools.

2. Functionality of the User role

By default any user of the Geometry DB hasUserrole. TheUseris a key client of the
Geometry DB The setup subset a setup module that belongs to any approved setuphé].
Usercan view, load and download asgtup or setup subset CBM Geometry DB using the
functionality of GUI or APl.Usercan viewany parameter of approved setups and their details.
Usercan na view the content of root files that are stored in the Geometry DB.

2.1.  Description of the User API

The APl is implemented as a set of macros of the ROOT framework. These macros permit
CBM users to obtain information about the existing setups and to load the geometry of the
selected setup into the memory of application. Any macro can be used as aal@adibeitor
run from any ROOT macro.

TheUsercan use following macros:

- macro for viewing list of approved setups;

- macro for loading setup or setup subset into CBM ROOT environment

- macro for downloading root files of approved setup or setup subseboim® directory of
Userlocal file system

The description of macros and the examples are given below.
There is a set of environmental variables used by macros:

DBL_ROOT_PATH is a path to the directory where files in the ROOT format are stored.
DBL_FILE_PATH is a full or relative path to the file which stores the SQLite database. In case
of relative path the parent directory is the directory of application.

TMP_PATH is a path to temporary directory used by macro.

To use the Geometry DB one should:

1) download replica of full database as SQLite DB [2] in tar format. The name of tar file with
content of replica is fAlocaldb.taro.

2) uncompress tar file. For example command
content of tar filewill be in the directory with temporary numeric name, like 937822181. There
i's one directory with name Astorageo and on
3) set thevalueddBL ROOT PATHv ar i abl e as a full path o
4) set te value oDBL_FILE PATH var i abl e as a path of the
5) setthe value ofMP_PATH variable as any available temporary directory. The

A/ tmp/ usero directory is used by default.
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After this user can run any macro described below.

2.1.1. List of available setups

Description: to print the list of available setups includitag,date of creation, author and
description parameters for each approved setup.

Signature: getSetupList)
Input parameters: No
Return value: No

Example: getSetupList.c();

Output:

Setup list:

Tag Date Author Description
sis100_electron 23.06.2017 evgeny description of sis100_electron

2.1.2. Load setup into CBM ROOT framework

Description: to load setup into thEBM ROOT framework. The Geometry can be used in
ROOT framework afterwards.

Signature: boolloadSetupconst char* setupTag, const char* moduleName);

Input parameters:
ParametersetupTag Tag of the setup to be loaded.
Type: const char*

Parameter moduleName short name of thenoduleto be loaded. The list of possible

modules:

A * ioall setup modules to be loaded

ficavi@gna,gnet 0, Api peo , fAmvdo, Astso, dAricl
Type: const char*

Return value: ReturnFALSE if setup is not loaded, arkRUE if the loading is successful.

A

Example: boolresd4 oadSet up(fisi s1FAIBEel ectronodo, A*O0
Setupsis100_electron is not loaded due to errors.

Y

2.1.3. Load setup into CBM ROOT envronment by
module Id

Description: to load setup into the CBM ROOT framework. The Geometry can be used in
ROOT framework afterwards.



Signature: boolloadSetupconst char* setupTag, int moduleld);

Input parameters:
ParametersetupTag Tag of thesetup to be loaded.
Type: const char*

Parameter moduleld: identifier (id) of the module to be loaded. The list of possible module
identifiers:

-171 all setup modules to be loaded

0- cave

1- magnet

2- pipe

4- mvd

8- sts

16- rich

32- trd

64- tof

1287 psd

2561 platform

512- much

Type: int

Return value: Return FALSE if setup is not loaded, and TRUE if loading is successful.

Example: | oadSet up( fisdl)s ITROE el ectr ono,
Setupsis100_electron is loaded and ready to be used.

2.1.4. Download setup or download setup subset to local
directory by module name

Description: to download full setup root files or setup subset root file tdabe directory
by module name.

Signature: booldownloadSetufconst char* setupTag, const char* moduleName, const
char* targetDir);

Input parameters:
Parameter setupTag Tag of the setup to be downloaded to the current directory.
Type: const char*

Parameter moduleName shortname of the module to be downloaded. The list of possible
module names:

i * i0all setup modules to be downloaded
ficavi@ana,gnet 0, Api peo , fAmvdo, Astso, dAricl

Parameter targetDir: full path of the diectory where the setup should be downloaded
Type: const char*



Return value: Return FALSE if the setup is not downloaded correctly due to errors and
TRUE if the loading is successful.

Example: downl oadSetup(fisi sl@0wekr&dirono, fhApipe
The root fil e o0sisl00 blectosiepepmods!|l dowhl| B adeo
A/ wo rdkattory. O

2.1.5. Download setup or download setup subset total
directory by module identifier

Description: to download full setup root files or setup subset file to thelocal directory
by module unique identifier.
Signature: booldownloadSetupgconst char* setupTag, int moduleld, const char*
targetDir);
Input parameters:
ParametersetupTag Tag of the setup to be downloaded to the current directory.
Type: int

Parameter moduleld: identifier (id) of the module to be downloaded. . The list of
possible module identifiers:

-171 all setup modules to be loaded

0- cave

1- magnet

2- pipe

4- mvd

8- sts

16- rich

32- trd

64- tof

12871 psd

2561 platform

512- much.

Parameter targetDir: full path of the directory where setup should be downloaded

Type: const char*

Return value: Return FALSE if setup is naownloaded correctly due to errors and TRUE
if the loading is successful.

Example: down oadSetup(fiv®i)s200 _ el ectron
The root file of wisle0 gectrpeee tmopda | ies fd own It dhae
current directory.

2.1.6. Load setup to CBM ROOQOT environment using shifts

Description: to load the setup to tHROOT environment. There is a possibility to shift
any module inside the setup using xml file.
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Signature: boolloadSetugconst char* setupTag, const char* modudeie, const char*
xml);
Input parameters:

Parameter setupTag Tag of the setup to be loaded.

Type: const char*

Parameter moduleName short name of the module to be loaded. The possible short
names:

A * ioall setup modules to be loaded

ficaviena,gnet o0, Api peo Amvdo, Astso, dAricl

Type: const char*

Parameterxml: the structure of the xml file is shown below. This file contains
information on the setup modules and their shifts. Theuleais shifted by X, Y, Z inside
the setup i f the value of parameter fdenab
of parameter fAenableo is FALSE.

The parameters of the setupModule are:
type: short name of the setupmodule. he s si bl e val ues are fAc
Amvdo, fAstso, Aricho, Atrdo, Atofo, o psd
enable moveX, moveY and moveZ values are used ifathableparameter is TRUE.
moveX: value of Xaxis module shift, type of value is intagy
moveY: value of Y-axis module shift, type of value is integer.
moveZ value of Zaxis module shift, type of value is integer.

XML file structure
<setup>
<setupModule type="sts" enable="true" moveX="0" moveY="0" moveZ="0"/>
<setupModuldype="magnet" enable="true" moveX="0" moveY="0" moveZ="0"/>
<setupModule type="mvd" enable="true" moveX="0" moveY="0" moveZ="0"/>
<setupModule type="rich" enable="true" moveX="0" moveY="0" moveZ="0"/>
<setupModule type="trd" enable="true" moveX="0" move¥=moveZzZ="0"/>
<setupModule type="pipe" enable="true" moveX="0" moveY="0" moveZ="0"/>
<setupModule type="much" enable="false" moveX="0" moveY="0" moveZ="0"/>
<setupModule type="tof" enable="true" moveX="0" moveY="0" moveZ="0"/>
<setupModule type="psd" ebe="true" moveX="0" moveY="0" moveZ="0"/>
</setup>
The module is not shifted if there is no correspondagluletype specified in the XML file.
Type: const char*

Return value: Returns FALSE if setup is not loaded due to errors and TRUE if the loading
is successful.

2.1.7. Load setup to CBM ROOT environment from
central data base

Description: Load setup into th€BM ROOT framework frontentralDB.

Signature: boolloadSetupByURL(const char* setupTag, const char* host);



Input parameters:
Parameter setupTag Tag of the setup to be loaded.
Type: const char*

Parameterhost URL of the host where core DB is running/
Type: const char*

Return value: Return FALSE if setup is not loaded, and TRUE if the loading is successful.

Example: boolres=l oad Set up ( iAs 'hep¥/€bdhdbgnr.rejct r on o,

2.2.  User GUI description

GUI was implemented as a standard virlerface [3]. All types of CBM users are able to
view and use the Geometry DB in their applications after downloading the entire archived
dat abase yle to the |l ocal disk. dfearcliasv ad
use locally The interface has a compact form and allows one to get the information by drilling
down. From the list of available setups the user can get to the level with the detailed description
of the setup, and get further to the dggon of setup modules. It is possible to view available
Materials and Fields.

TheUserrole can be used without the authorization. The wviesde of the CBM Geometry
DB GUI is shown in Figure 1. Theser can use buttons View Setup, View Setup Modvliesy
Files, View Materials or View Fields.

View Setups

View Materials

Figure 1.GUI: Initial view of CBM Geometry DB.

The list of available setups after clicking the View Setup button is shown in Figure 2. The Tag is
a unique tag of the setup. The tag value can be used in API for loadSetup or downloadSetu
macros. User can download any setup in tar format by clickingatresponding button in the
column Download.
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http://cbmdb.jinr.ru/

- q ¢ cbmdbjinr.ru Geometry ] *» 9 =+

Niew Sefups

Available Setups
Tag Date Description Status Author Download
sis100_electron 2918 <5100 electron Approved aleksand@jinr.ru ]
. . = 03-07 = -
Niew Materials -
2018- test setu i 3
mytest 03-14 5 S%Fp O Approved  fia@jinr.ru %

Figure 2 The list of available setups.

User can view the details of any setup after clicking the correspond tag. The view of the setuy
with details is shown in Figure 3. User can view the list of setagubes together with their
parameters, magnetic field and materials parameters.

Tag Date Status Author Description
: s 2017-12- . No
Setup sis100_electron 71 Approved aleksand@jinr.ru oo e
Tag Date Author Description
i 2017- i 2016-01-29 - AL - Uge RICH
rich vi6a le 123 Alfkeand@gmrnl v16a_le as new default
mvd vlsa_ %21;1 aleksand@jinr.ru Exists d(;rsllc);‘iglt(iio:fler51011
tof vl6a le tof %81271 aleksand@jinr.r No any comments
adiee | . 2017- = 2017-05-22 - DE - use TRD
trd vlic fe 12401 Hlesmd@er v17¢ as new default
2017- 2015-07-20 - FU - magnet
111ag11et vlsa 12-19 aleksand@jinr.mn - v13ais v12b with correct

pipe 12.21 Aleksand@jinr.ru kscpkin

_ leeping volume material
View Materials 1 te
vi6b_le 2017- Exists only old version

2017-

psd psd_geo xy.tut 12-21 aleksand@jinr.m No any %%Ifgl:glllt%hrﬂe E0DY
Ao 2017- - DE - use STS v16X as new
sts ¥lox 12-21 HSksAnCE I default, see issue #647
Field vl12b sig100 electron %?lgo aleksand@jinr.ru Field for £is100_electron
Material 1.10 %(1]1;0 aleksand(@jinr.ru

Figure 3. List of modules, field and materialssa&f100 _electrorsetup with their parameters.

User can view the details of the transformation matrix of any modulelitking the tag of
module. User can also view the parameters of magnetic field by clicking the appropriate tag. The
view is shown in Figure 4.



¢ cbmdbjinr.ru Geometry

Tag

Date Status Author
Setup sis100_electron 2018-03-07 Approved aleksand@jinrru  sis100_electron

fa@jimn: Edit | Configure WebAccess | logout

Description

Tag Date Author Description
= y 2017- 2016-01-29 - AL - Use RICH v16a le as new
rich viéa_le 155, aleksand@jinrru Aol -
mvd visa_ %3}27’ 1 aleksand@jinrru Exists only old version description
tof viéa_le tof %3}27 1 aleksand@jinrru No any comments
trd vi7e le 39U aleksand@jinrru  2017-05-22 - DE - use TRD v17c as new default
R 2017- 2015-07-20 - FU - magnet v15a 1s v12b with correct
magnet vlsa Tojg aleksand@jinrru oo e e terial
pipe vigh_le %3_127 1 aleksand@jinrru Exists only old version description
Nigw. Materials - .
psd  psd_geo_xy.txt %3,127 1 aleksand@jinrru No any comments. File copy from run dir.
sts vl6x %3,127 1 aleksand@jinrru  DE - use STS v16x as new default, see issue #647
Field v12b 201 aleksand@jinru Field for sis100_electron
Material 110 2017 aleksand@jinrru

pipe / v16b_le

Transformation Scale Translation File Tag

1.000 0.000 0.000
0.000 1.000 0.000
0.000 0.000 1.000

1.000;1.000;1.000|0.000;0.000;0.000 |v16b_le_file

Field Tag: v12b

X Y Z  Scale
0.000 0.000 40.000 1.000

Figure 4. View of the list of the setup modules, the transformation matrix of pipe and the
magnetic fieldparameters.

User can view the parameters of any setup module, magnetic field, materials or ROOT files
stored in database by clicking the corresponding button on the left side of GUI panel. The
database may also include objects that do not yet belongyteesup. User can download any
object by clicking an appropriate button in Download column on the right side of panel

The view mode of View Setup Modules is shown in Figure 5. User can download the replica of
the full database in the SQLite DB [2rmat as tar file with thenanfel ocal db. t ar o
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Available Setup Modules

Type Tag Date Author File Tag Transformation Translation  Parent Description Download
2017- . 1.0000.0000.000 magnet v15a is v12b with L
magnet visa 1246 aleksand@jinrru visa_file 8 888(1) ,ggg? 888 0.000;0.000;40.000  cave com]:lct keeping volume L #

1.0000.0000.000 . o )
mvd visa_ 2017 aleksand@jincru visa file 000010000000  0.000:0.000:0.000  cave E’“s'sdoegl‘;}fo;m“’“ I
0.0000.0001.000 .

1.0000.0000.000

pipe vieb le 79077 aleksand@jinrra  vieb le file 000010000000  0.000;0.000:0.000  cave E"is'sd‘;';gl‘;};uf“i"“ ¥
Viewy Setwp Modules 0.0000.0001.000 -
) T - ) 1.0000.0000.000 ] )

platform  vi3a P aleksand@jinrru v13a file 000010000000  0.000:0.000;0.000 cave  Add platform module +
0,0000.0001,000 -
Viewr Materi 1.0000.0000.000 ; )
SRR psd  psd geo xyixt 9% aleksand@jfinrru psd seo xy.xt file 0.00010000.000 11.000:0.000:800.000 cave 1O 2RV Somments Filecopy

0.0000.0001.000

1.0000.0000.000 ) )
rich viéale 947 aleksand@jincre  vi6a le file  0.0001.0000.000 0.000,0.000:270.000 cave UseRICHVI6a leasnew -

0.0000.0001.000

o - 1.0000.0000.000 3
sts STS fake testl alexan.d@erru root_fake file sts t 0.0001.0000.000 0.000;0.000;0.000 cave Fake STS module for test +
- G0 ~ T T 0.0000.0001.000 -

1.0000.0000.000
= 2017- - . v . use STS v16x as new b
sts. viéx 1221 @aleksand@jmrru viéx_file 0.0001.0000.000  0.000;0.000;65.000  cave default, see issue %647 4

0.0000.0001.000

2017- " 1.0000.0000.000 i
tof  viea_le tof 1535 aleksand@jintru  vi6a_le file 0.0001.0000.000  0.000;0.000;0.000  cave No any comments +
0.0000.0001.000 -

2017- B 1.0000.0000.000
trd v17c_le 1221 aleksand@jmnrru  v17c_le file 0.0001.0000.000 0.000;0.000;0.000 cave
0.0000.0001.000

Niex Fields

use TRD v17c as new £y
default @

« »

Figure 5 Available setup modules view.

3. Functionality of the Lead Developer role

Only users with théead Developerole have privileges to add, edit and view any objects of
the Geometry DB. Prime use cases oflttad Developeare creation and editing setups. Any
setup consists of the setup modules that are usually created and ediedcmpes. Lead
Developertis also able to create and edit any setup module as well as compile and edit the full
setup.

3.1. Description of Lead Developer GUI

The user should be grantetl@ad Developerole to operate aslaead DeveloperFor
authorization use Login button in the uppght side of the GUI panel. An appropriate user
name and the Edit button appear if the login is successful (see Figure 6).

Figure 6. Part of GUI panel ready for edit actions.
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After clicking Edit button Edit Admin Interface appears (see Figure 7).

Edit Admin Interface

Selection for Edit Admin

Edit Setup

To configure and edit setup.
Edit Material

To configure and edit material
Eilit File

To configure and edit file.
Edit Field

To configure and edit fieid.

Edit Setup Modules
To configure and edit Setup Module,

Figure 7. Edit Admin Interface.

3.1.1. The procedure for a new object creation

Only Lead Developehas privilege to create a new object. In order to create new setup,
material, root file, magnetic field or setup module objects user should click an appropriate Edit
button. The list of existing objects appears. Then click button Create New Materia¢éde C
New Setup, or Create New File, or Create New Field, or Create New Setup Module) below the
list. The example for Edit Material is shown in Figure 8. Then set the value of the tag and click
OK button. User can move back usiadit button (top right carer of the window).
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fia@jinrru:- Edit | Configure WebAccess | logout

Edit Admin
B
Available Materials
L Edit
Tag Date Author Description Description Delete
Niew Sefups 1.10 2017-11-30  aleksand@jinrru  // Revision 1.10 2006/09/12 07:27-58 kresan // media file for new TOF geometry )(
View Setup Modules MATERIALTEST 2018-04-02  fla@jinrre MATERTALTEST_EDIT r.3
MATERIAL festl 2018-01-30 alexand@jinrru Test material, can not be used for real setup EDIT ?(
“You may edit the field Description. To save new value press button OK!

€]

Figure 8. Example for Edit Material.

While creating Tag for the object File it is needed to select from combo box the module the file
belongs to. The example of GUI panel with object File creation is shown in figure 9.

Figure9. The GUI Lead Developer panel with view of File tag creation.
Then it is needed to fill in the fields for a new object (see Figure 10). The mandatory fields are

marked by red asterisk. Then click Add Material button (or Add Setup, or Add File, or Add
Field, or Add Setup Module)

12















