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TOTEM introduction
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Waterfall soware life-cycle model
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V soware life-cycle model
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Iterative soware life-cycle model

.. It is an incremental model

..
5 / 22

. ▲



RAD soware life-cycle model

.. Rapid Application Development

.. Automated generation of some parts of the soware

.. It is an incremental model
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Development process

The automation tools help in the steps between the blue and red blocks.
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PBS and Naming Scheme

.. rp_45_147_fr_tp_02_004

.. It is possible to build a Backus-Naur Form (BNF) grammar

.. Its opens the possibility for using heuristics based on the names
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Pinout formalization in Excel Tables
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Pinout formalization in Excel Tables
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Pinout formalization in Excel Tables
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Pinout formalization in Excel Tables

.........Automated
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FSM hierarchy tables

.....

..
10 / 22

. ▲



FSM hierarchy tables
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FSM hierarchy tables

.....Automated
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Heuristics

<PVSSrule>
<key name="FUNCTION" filter="ˆHV$"/>
<column name="DCS hardware name" parameters="'CAEN/' % CRATE ID % '/board' % CRATE BOARD (dec) % '/channel' % CRATE
BOARD CHANNEL"/>
<column name="DCS logic name" parameters="HIERARCHY BASE NAME % '_' % 'Hv'"/>
<column name="TYPEFSM" parameters="'DU'"/>
<column name="PBS" parameters="'E.03.01'"/>
</PVSSrule>

<PVSSrule>
<key name="FUNCTION" filter="ˆHV$"/>
<key name="SYSTEM" filter="ˆtot_Rp$"/>
<column name="TYPEPVSS" parameters="'FwCaenChannelRp'"/>
</PVSSrule>

<PVSSrule>
<key name="FUNCTION" filter="ˆHV$"/>
<key name="SYSTEM" filter="ˆtot_T1$"/>
<column name="TYPEPVSS" parameters="'FwCaenChannelT1'"/>
</PVSSrule>

<PVSSrule>

<key name="FUNCTION" filter="ˆHV$"/>

<key name="SYSTEM" filter="ˆtot_T2$"/>

<column name="TYPEPVSS" parameters="'FwCaenChannelT2'"/>

</PVSSrule>
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Preprocessor for the pinout and the FSM
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Preprocessor for the pinout and the FSM

It has eight steps and two outputs:

.. Parse and clean the MS Excel tables.

.. Add additional columns in the tables with a set of heuristics.

.. Validate the logic names using a BNF grammar.

.. Export into CSV the expanded pinout tables.

.. Generate the FSM hierarchy by removing suffixes from the logic name.

.. Add extra aributes in the FSM hierarchy such as PBS, FSM type,… with another set of
heuristics.

.. Export into CSV the FSM hierarchy.

.. Execute correspondent algorithms for the information exchange calculations.
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FSM types
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FSM types

.. Those UML diagrams are developed with the tool ‘Visual Paradigm for UML’. In a second step
they are converted into XMI (based on XML) with the same tool. Later the XMI file is parsed
within PVSS, and it generates inside PVSS the FSM types as defined by the JCOP framework.

.. The transition arrows are of two types:

.. Gray, thick and labelled
They represent the commands of the FSM type. The label is the ‘command’ name and
the transition is triggered manually by the operator or by FSM internal logic.

.. Black, thin and unlabelled
They represent autonomous transitions in the system. They take place without the DCS
intervention as response of changes in the internal status of the hardware.

.. A special BUSY (not shown in the UML diagram) state is introduced when converting from
UML into PVSS. Its main purpose is that the operator notices that there is a transition in
progress or there is not a ‘stable’ situation.
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Roman Pots
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T1
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Alarms
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Trigger
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FSM commands
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Ploing
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Conclusions

.. Those automation tools and scripts make the DCS developments and
maintenance much faster than usual. If considering 1 as the effort of
developing the DCS for a detector, the effort of this whole system is
1.50…1.75, but the cost of adapting to a detector is 0.25. Building two
detectors was the break-even. The control system for the rest of detectors
comes ‘free’.

.. Even more important is the confidence of what is agreed in the table is
really implemented in the final system.

.. The detector experts that provide the requirements can inspect the human
readable representations of the pinout tables and UML diagrams.

.. The system can be ported to another platform just porting the final step of
the process.
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estions
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