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OBJETIVE

] Due to the relevance of the previously mentioned is important to:

o Develop a standardized methodology to model the design and operation
process of a control software.

o Using software-engineering techniques.

) This proposal uses Rational Unified Process (RUP) to model a
control system of a detector considering the:

o Workflow of requirements,

o Analysis

o Coding

o Tests for all phases of this model,

. Through application of associated UML (Unified Modeling
Language) models.
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SYSTEM MODELING

- This methodology to model a DCS is presented from point of
view of the three main actors™ (stakeholders) involved in the
software development process of this system.

- Applying five UML diagrams that contain the essentials of the
system development.

It is worth mentioning that the actors that participate in the use
cases can be people or subsystems (software, modules, logbook,
web browser, etc.).
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SYSTEM MODELING

- Three main stakeholders defined are:
a) Detector Expert (DE)
b) Expert of the Central DCS of the Experiment (ECDCS)
c) Operator of the Central DCS of the Experiment (OCDCS).

- Finally, the models provide insight into system requirements can
generate an abstraction to simplify and gather the most important
characteristics of this system;

) Despite huge conceptual and structural differences between one
detector and another.
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SYSTEM MODELING

Actors / stakeholders:

= Expertin the Detector (ED)
= Expertin the Central DCS (ECDCSC)
= QOperator in the Central DCS (OCDCS)

For each actor were defined:

= General Characteristics
= Requirements Analysis

o Functional - system should do
(elements)

o No Functional = system as a whole
(Efficiency)

UML Diagrams

O Diagrams / Tables of Use Cases
O Context Diagram
= Analysis Model
O UML Activity Diagrams
= Design Model (Static Structures)
O UML Class Diagrams
=  Dynamic View
O UML Sequence Diagrams
O State Diagrams
O Tree Diagrams (Hierarchy of nodes)
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IMPORTANT ASPECTS IN DCS

DESIGN

User Interfaces

Hardware Elements
and Communication
Protocols

Set up Alarms and
Alarms Help

Power System

SCADA System

Finite State
Machine (FSM)

Trending plots

Archiving of
Conditional Data
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METHODOLOGY ceneral

Characteristics

Actor: Expertin the
Detector (ED)
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M ET H O D O I—OGY Characteristics

General

Actor:

Expert of the
Central DCS of
the Experiment
(ECDCS)
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METHODOLOGY

General
Characteristics

Actor:

Operator of the
Central DCS of
the Experiment
(OCDCYS)

Operator of the Central
DCs (0CDCS) \

Central DCS

CU_CG03-01 Attend alarms and “-;___\_

alarm helps instructons

U_CG03-02 Operate the state of
the detectors for special

conditions (ED)

U_CG03-03 Operate the behavior | .
of the DCS nodes through FSMs

CU_CG03-04 Monitoringand -
update del DCS status

CU_CG03-05 Synchronize the
ALICE experiment with the LHC

CU_CG03-06 Deliver |- ---------
report shift

Expert in the Detector

n-Call Personnel

<<hctorz>
DCS Loghook
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METHODOLOGY

Main Software
Requirements

Detector DCS

UC_FR01-01 Defining the

Actor: Expertin the
Detector (ED)

i

Interaction Using User
Interfaces

UC_FRO1-02 Set up alarms

UC_FR01-03 Set Up Alarm Help

Instructions

UC_FR01-04 Plotting the

of Important

Expert in the Detector
(ED)

Parameters

UC_FR01-05 Model the Behavior
of the DCS Nodes through Finite !
State Machines (FSM)

UC_FR01-06 Design DCS to

Front-End Electronica Link

UC_FR01-07 Integrate the DCS

Expert in DCS Central
(EDCSC)

Detector to Central DCS

UC_FR01-08 Configuring of Flows

Parameters that Determine
Operating Conditions

UC_FR01-09 Configuring of

Restricted Access Based on
Roles

UC_FRO1-10 Operate and

Monitor the Power System

UC_FRO1-11 Confij ion of

Runs Parameters

Shifters in Turn
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METHODOLOGY

Main Software
Requirements

Actor: Expert of the
Central DCS of
the Experiment
(ECDCS)
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METHODOLOGY

Main Software e
Requirements

Actor:  Operator of the
Central DCS of
the Experiment
(OCDCYS)
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Begin
\( Enter username and
’Lr for control
[Validate and authenticate
uthorized
user

Activities Diagram

Actor:  Expertin the
Detector (ED)

Activity Diagram of the Use Case CU_RF01-05:
Model the Behavior of the DCS Nodes through Finite
State Machine (FSMs)
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METHODOLOGY

Activities Diagram

Actor:  Expert of the

Central DCS of ﬁv%
the Experiment

~
Motify and coordinate activities to Release the software frameworks
(EC DCS) update the SCADA software y
~
Follow the procedures and Review the update of the software
recommendations of the Control Centezj framework
™
Update and/or migrate SCADA software Update components
_

ACtiVity Diagram Of the USG Case CU_RF02'01: E)evelop and/or modify the

DCS of the detector

Use software and Tools Updated %/)

End
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METHODOLOGY

Activities Diagram

Actor:  Operator of the
Central DCS of
the Experiment
(ECDCS)

Activity Diagram of the Use Case CU_RF03-03:
Attending Alarms and Help Instructions for
Detectors/Subsystems
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METHODOLOGY

Sequence Diagram

Actor: Expert of the
Central DCS of
the Experiment
(ECDCS)

Sequence Diagram of the Use Case
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Conclusions

O It is important the definition and documentation of the design process,
commissioning and operation of a detector control system (DCS) in high-
energy experiments in a general way, especially for the staff that initiate
in these interest topics (detector on-call, DCS shifters, members of a
detector collaboration, etc.).

0 The design of this methodological analysis of the DCS of the ALICE
experiment for what will be LHC Run-3 is being finishing.

O This analysis is expected to be applied in the development of the control
system for new FDD detector in the new LHC run in ALICE.
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