285

DEVELOPMENT AND IMPLEMENTATION OF SYSTEM SOFTWARE COMPONENTS

FOR ATLAS EXPERIMENT AT CERN

Yu.F.Ryabov

1. Introduction

The paper briefly presents the main directions of the informatics laboratory (LIVS) activities in the

ATLAS experiment, being prepared on the LHC accelerator at CERN. The results have been achieved by several working teams, which the participants of the presentedj ob belong to as basic developers.

The following two chapters correspond to two big domains of the activities:

1)

� ATLAS TDAQ 1 /DCS 2 project including

- � ATLAS DAQ Online software 3 [1] ˘ a series of software subsystems providing the configuration,

control and interaction of processes in DAQ. The laboratory members develop configuration

database, inter process communications, monitoring and diagnostics components and participated in

run control and graphical user interface design. Beginning time of working for the Online software ˘

1993.

- � Detector control system: general DCS architecture, configuration database, input data fromthe CAN

field bus devices (since 1995).

- � Communications between DCS and DAQ (since 2000).

2) � Control systems for production of TRT detector of ATLAS including

- � The database and interactive tools with the Internet access for quality control of the wheel production

for TRT (since 1998).

- � Slow control systems for the TRT production area environment control and for the wheel test station

(since 1997).

All the developments presented are based on the recent advanced technologies like object software design

and implementation, common obj ect request broker architecture (CORBA) [2], object database and

knowledge base technologies, recent network technologies (field buses, LAN, WAN), HTTP on-fly requests

and industrial SCADA 4 products.

2. Program Components of DAQ and DCS of ATLAS Experiment

The design and integration

of the components described

below into the ATLAS

TDAQ/DCS are included into

the Technical Proposal docu-

ment 5 . The set of DAQ/DCS

systemsoftware components

is shown in Fig. 1, where the

gray background highlights

the components being deve-

loped with the PNPIpartici-

pation.

1 Trigger and Data Acquisition.

2 Detector Control System.

3 formerlykno wn as the Back-end software.

4 Surveillance Control And Data Acquisition.

5 ATLAS high level Triggers, DAQ and DCS Technical P roposal, CERN/LHCC/2000-17,

http://atlasinfo.cern.ch/Atlas/GROUP S/DAQTRIG/S G/TP /draft_tp.html .

Fig.1. ATLASDAQ/DCSSoftwarecomponents

(GraybackgroundhighlightsPNPIparticipation)

6&$’$

&RPPXQLFDWLRQ

ZLWK�’$4

2WKHU�)(

GULYHUV

1RQ�6&$’$

ORFDO�V\VWHPV

’&6

’$4

’DWD�)ORZ

(YHQW�)LOWHU

(YHQW�%XLOGHU

3URFHVV

0DQDJHU

&RQILJXUDWLRQ

’DWDEDVHV

,QWHUSURFHVV

&RPPXQLFDWLRQ

’LDJQRVWLFV

5XQ

&RQWURO

/RFDO�GDWDEDVHV

Orac le cent ra l DB

Serve r

Asse mb ly area

Database administrato r(s)

Apache WWW Server

Straw prepa ration area

Straw reinfo rc ement area

6HUYH UV

:: :�: RUOG

Wheel Te st station

Store

Fig. 2. Logical structure of ATLAS/TRT information system

Production and assembly operations are grouped to several groups referring to certain production areas.

Local Databases (LDB) are created and maintained on each workstation. All LDB have the same structure

and software tools. The difference between workstations is defined by the set of the technological operations

that are performed at the workstation. All local databases are able to work independent of each other and of

the central server.

At the local workstation all data are accessible through MS Access interface. To simplify the remote

access for the data and to give a possibility of creation of conditional request, the Web site for interactive

access for the data stored in central Oracle database is developed ( http:\\atlas.pnpi.nw.ru\dbase.htm ). This

site presents the following information about the wheel production:

·

� The current state of produced component and received materials for each production area.

· � The production rate for each kind of production per month or per days.

· � Graphic representation of plan and of real amount of the components produced.

· � The material consumption.

· � Detailed information for each selected batch of material or of produced compo nents.

· � Graphic representation of distribution of produced component by categories.

· � Interactive online analysis of dependencies between stored data (cross queries).

· � Test results and their correlation with the previous data.

An original method has been used to create the graphics ^on-fly~ as the result of a dynamic request

processed by CGIprogram, but not fromthe pictures prepared beforehand.

Additionally, the e-mail report generator is developed that allows to send to subscribed users periodic

(weekly/monthly) reports with the brief description of the produced components and the reports about the

consumption of materials used for production.

13 object-relational database management system.

3.2. ATLAS/TRT End-cap Wheel Test Station Databases

The separate databases were developed for Wheel Test Station (WTS). The main goal of WTS is to check

performance of all wheels channels under working conditions, in particularly to measure the straightness of

the straws and position of the wires in the wheel. Procedure of end-cap wheel testing consists of the

following stages:

· � definition of hardware configuration;

· � calibration of electronic channels;

· � test measurement run;

· � express data analysis.

Data collected and calculated during data acquisition and data processing are stored as work files on the

workstation, controlling the test run. In order to guarantee the reliable data storage, data of measurements

and calculated parameters are stored for the long-termuse into Oracle database and, simultaneously, in the

File database created at the shared area of disk storage that is accessible fromuser workstations through

LAN (Local Area Network). Oracle database will be used mostly for the Internet access and LAN users will

use the File database.

The Web site for interactive access to the data of WTS is under realization and will support the next main

functions:

· � Graphical and tabular representation of the wheel test results.

· � Graphical and tabular representation of the parameters that correspond to history of straw production and

wheel assembly (so named context ).

· � Sending by request the text comma-delimited file that contains the calculated data for restricted number

of selected straw or context information for restricted number of selected straw.

3.3. Slow Control System for TRT Production Area Environment and Wheel Test Station

The main purposes of the slow control systems for the TRT production area and for the wheel test stations

are the following:

· � Monitoring the atmospheric parameters at theTRT assembly area: temperature and humidity.

· � Monitoring the atmospheric parameters at the wheel test station area: temperature, humidity and

pressure.

· � High voltage and current control of

the wheel test station.

· � Motion systemfor wheel test

station.

The systemstructure, which has been

developed for the slow control system,

is shown in Fig. 3. It includes:

· � PC-compatible computer with

Bridge View 2.1 software.

· � Local Monitor Box (LMB) for

temperature measurement.

· � Humidity and pressure measure-

ment device.

· � Humidity measurement device.

· � Motion system.

· � NYM High voltage power supply

module.

Wheel test station area

Assembly area

Br idgeVie w

slow c ontr ol pr ogra m

CAN bus

Te mperature

sens ors

Humi dity and

pressure

measurement

device

HV of the

TRT wheel

Embedde d

Local Monitor

Box

RS-232 DAQ

system

TCP / IP conne ction

Humidity

measureme nt

de vice

Te mperature

sens ors

M otion

system

CAMAC

Fig. 3. General structure of TRT wheel production slow control system

The following electronic devices have been developed for that slow control system:

· � Humidity and pressure measurement device.

· � Humidity measurement device.

· � Motion control module.

The systemsoftware is developed on the base of Bridge View 2.1. The structure of software is shown

in Fig. 4.

The main programprovides the hardware

control, monitoring of current parameters

(including Internet access) and storing

theminto an internal database. It is

responsible also for the communication

with DAQ. The historical browser allows

looking through all the data kept earlier. In

further this service will be also accessible

via the Internet.

The systemof TRT wheel production slow

control works at CERN since April 2001.

Similar systems will be produced for PNPI

and J INR (Dubna).

4. List of participants

The list of the participants of the j ob presented in the paper: V.M.Filimonov, S.V.Katounine, A.G.Kazarov,

V.P.Khomoutnikov, N.V.Klopov, S.E.Kolos, E.G.Novodvorsky, S.B.Olechko, Yu.F.Ryabov, and I.B.Solo-

viev.

References

[1 ] I.Alexandrov, � , S.Kolos, Yu.Ryabov, I.Soloviev et al., in Proceedings of the International Conference on Computing in High

Energy Physics (CHEP 1998), Chicago, USA, 1998.

[2] S.Kolos, in Proceedings of CERN School of Computing, Marathon, Greece, 2000 , p. 133.

[3] R.Jones and I.Soloviev, in Proceedings of the International Conference on Computing in High Energy Physics (CHEP 1998),

Chicago, USA, 1998.

[4] I.Soloviev, DAQ Note ˘135, Sep. 2000;

http://atddoc.cern.ch/Atlas/Notes/135/confdb-ug.html.

[5] R.Jones, L.Mapelli, Yu.Ryabov and I.Soloviev, IEEE Trans. on Nuclear Science 45, 1958 (1998).

[6] S.Kolos and I.Soloviev, DAQ Note-122, June 1997 .

[7] I.Soloviev , DAQ Note-114, Feb. 1999;

http://atddoc.cern.ch/Atlas/Notes/122/Note122-1. html.

[8] S.Kolos, DAQ Note-75, Mar. 2000;

http://atddoc.cern.ch/Atlas/Notes/075/Note075-1. html.

[9] R.Jones, S.Kolos, L.Mapelli, and Yu.Ryabov, IEEE Trans. on Nuclear Science 47 , 331 (2000).

[10] S.Kolos, DAQ Note-037, Aug. 1999;

http://atddoc.cern.ch/Atlas/Notes/037/Note037-1.html .

[11] D.Burckhart , M.Caprini , R.Jones, S.Kolos, and A.Radu , DAQ Note-059, Feb. 1999;

http://atddoc.cern.ch/Atlas/Notes/059/Note059-1.html .

[12] P .- Y.Duval, � , S.Kolos et al , DAQ Note-107, July2000;

http://atddoc.cern.ch/Atlas/Notes/107/Note107-1.html .

[13] R.Jones, A.Kazarov, S.Kolos, and Yu.Ryabov, DAQ Note-106, Apr. 1999;

http://atddoc.cern.ch/Atlas/Notes/106/Note106-1.html .

Mainprogram

1.

- 8 Oct. 1999 , p. 199;

http://atlasinfo.cern.ch/ATLAS/GROUP S/DAQTRIG/DCS/mc1p10.pdf.

[17] V.Filimonov, V.Khomoutnikov, and Yu.Ryabov, ATLAS DCS Internal Note DCS-IWN2, May1997 ;

http://atlasinfo.cern.ch/ATLAS/GROUP S/DAQTRIG/DCS/note0597.ps.

[18] V.Khomoutnikov and Yu.Ryabov, ATLAS DCS Internal Note DCS-IWN4, Dec. 1997;

http://atlasinfo.cern.ch/ATLAS/GROUP S/DAQTRIG/DCS/note1297.ps .

[19 ] V.Filimonov, ^OP C CANopen server~, http://atlasinfo.cern.ch/ATLAS/ GROUP S/DAQTRIG/DCS/LMB/ELMB/DISTRIBUTION/opccano5.pdf.

[20] V.Filimonov and B.Hallgren, ATLAS DCS Internal Note DCS-IWN6, Dec. 1998;

http://atlasinfo.cern.ch/ATLAS/GROUP S/DAQTRIG/DCS/LMB/P OOL/dcsiwn6.pdf .

[21] R.Hart and V.Khomoutnikov, DAQ Note-165, May. 2001 ; http://atddoc.cern.ch/Atlas/Notes/165/Note165.pdf .

[22 ] H.Burckhart, R.Hart, R.Jones, V.Khomoutnikov, and Yu.Ryabov, in Proceedings of the International Conference on

Computing in High Energy Physics (CHEP´01) , Beijing, China, 3 - 7 Sept. 2001 , p. 109.

[23] N.Klopov, E.Novodvorsky, S.Olechko, and Yu.Ryabov, in Proceedings of ATLAS TRT Workshop, Istanbul , Turkey, 3 - 9 June

2001.

1 http://edmsoraweb.cern.ch:8001/cedar/doc.download?document_id=311734&version=1&filename=end_cap_prod_db_status.

doc> .