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TOTEM introduction
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Waterfall software life-cycle model
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Iterative software life-cycle model
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RAD software life-cycle model
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O Automated generation of some parts of the software

O It is an incremental model




Development process
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The automation tools help in the steps between the blue and red blocks.




PBS and Naming Scheme

Point 5

O rp_45_147 fr_tp_02_004
O ltis possible to build a Backus-Naur Form (BNF) grammar

O lts opens the possibility for using heuristics based on the names




Pinout formalization in Excel Tables




Pinout formalization in Excel Tables

LT RPMB
' ToAD. SIoNAL [CONNECTOR
NAME PIN
B50 P8PT2B 01 :
B51 P8PT2A 02
B52 P8 PTIB 03
B53 PBPTIA 04
B54 P3PT2B 05
B55 P3PT2A 06
B56 P3PTIB 07
B57 P3PTIA 08
B58 SPTPTIA 09
B59 SP1PT1B 10
B60 SP1PT2A 7
B61 SP1PT2B 12
B62 SP2PTIA 3
B63 SP2PT1B 14
B64 SP2PT2A 15
B65 SP2 PT 2B 16




Pinout formalization in Excel Tables
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Pinout formalization in Excel Tables
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Pinout formalization in Excel Tables

DCS hardware name

DCS logical name

i

L ELMB/bus09/elmb17/Al/PT_4W_00_01

tot_Rp_45_147_fr_bt_Temp01

H ELMB/bus09/elmb18/Al/PT_2W_00

tot_Rp_ 45_147_fr_bt_Cool01

L ELMB/bus09/elmb18/Al/PT_2W_01

tot_Rp_ 45_147_fr_bt_Cool02

H ELMB/bus09/elmb18/Al/PT_2W_02

tot_Rp_ 45_147_fr_bt_Cool03

H ELMB/bus09/elmb18/Al/PT_2W_03

tot_Rp_45_147_fr_bt_Cool04




Pinout formalization in Excel Tables

i

DCS hardware name DCS logical name

i ELMB/bus09/elmb17/Al/PT_4W_00_01 tot_Rp_45_147_fr_bt_Temp01

: Automated _

L ELMB/bus09/elmb18/Al/PT_2W_00 tot_Rp_ 45_147_fr_bt_Cool01
L ELMB/bus09/elmb18/Al/PT_2W_01 tot_Rp_ 45_147_fr_bt_Coo0l02
L ELMB/bus09/elmb18/AIPT_2W_02 tot_Rp_ 45_147_fr_bt_Cool03
L ELMB/bus09/elmb18/Al/PT_2W_03 tot_Rp_ 45_147_fr_bt_Cool04




FSM hierarchy tables

e T 17

o s torEn curaro v oo
T ourCamsssYIsRy 0301
e
uFuaratsorsy .
a uFuwaranaaron
e
a
P

i FuARs0ss

oU FwCeerChamsso

i o0
i o
i 453301 1. P2 Terat o oo
i o 45220 b P2 ot o0 Eoe
i o 45 220 -z o ot
H o R 5 2201 705 %
i e R 45 2291 1p P03 ot o Emo
i o 45220 PO Vord! o ot

o 45 220 - st
o R 220 1 6 708




FSM hierarchy tables

e Fattpe: oy, ouerty =
AlslcloleleToln

e s torEn curaro v oo

logic name and FSM name

Tovel parent override FSM type: CU, DU or LU PBS
AlefclpfeElFlelH
tot_Rp CMS_TOTEM CU:TotRpSv E.03.01
tot_Rp_45 CU:TotRpSide
tot_Rp_45_220 CU:TotRpStation
tot_Rp_45_220_fr CU:TotRpUnit
tot_Rp_45_220_fr_tp CU:TotRpPot
tot_Rp_45_220_fr_tp_DssTemp DU:FwAiDssTemperature E.03.09
# tot_Rp_45_220_fr_tp_Lvdt DU:TotRpMotorPos E.03.08
# tot_Rp_45_220_fr_tp_Reso DU:TotRpMotorPos E.03.08
# tot_Rp_45_220_fr_tp_Micrin DU:TotRpMotorPos E.03.08
# tot_Rp_45_220_fr_tp_MicrOut DU:TotRpMotorPos E.03.08
tot_Rp_45_220_fr_tp_Hv DU:FwCaenChannelRp E.03.01
tot_Rp_45_220_fr_tp_LvG DU:FwWienerMarathonGroupTot E.03.02
tot_Rp_45_220_fr_tp_LVA DU:FwWienerMarathonChannelTot ~ E.03.02
tot_Rp_45_220_fr_tp_LvD DU:FwWienerMarathonChannelTot E.03.02
# tot_Rp_45_220_fr_tp_Temp01 DU:FwEImbAiTotTemperature E.03.05.03
# tot_Rp_45_220_fr_tp_CoolLeftin DU:FwEImbAiTotTemperature E.03.05.03
# tot_Rp_45_220_fr_tp_CoolLeftOut DU:FwEImbAiTotTemperature E.03.05.03
# tot_Rp_45_220_fr_tp_CoolRightin DU:FwEImbAiTotTemperature E.03.05.03
# tot_Rp_45_220_fr_tp_CoolRightOut DU:FwEImbAiTotTemperature E.03.05.03
# tot_Rp_45_220_fr_tp_Vacu01 DU:FwEImbAiTotVacuum E.03.05.05




FSM hierarchy tables

e Fattpe: oy, ouerty res

logic name and FSM name

Tovel parent override FSM type: CU, DU or LU PBS
AlefclpfeElFlelH
tot_Rp CMS_TOTEM CU:TotRpSv E.03.01
tot_Rp_45 CU:TotRpSide
tot_Rp_45_220 CU:TotRpStation
tot_Rp_45_220_fr CU:TotRpUnit
tot_Rp_45_220_fr_tp CU:TotRpPot
tot_Rp_45_220_fr_tp_DssTemp DU:FwAiDssTemperature E.03.09
# tot_Rp_45_220_fr_m Lvdt DU:TotRpNgptorPos E.03.08
# tot_Rp_45_220_fr, t torPos E.03.08
# tot_Rp_45_220_fff tp, u O m a arl torPos E.03.08
# tot_Rp_45_220_fr_tp_MicrOut DU:TotRpMotorPos E.03.08
tot_Rp_45_220_fr_tp_Hv DU:FwCaenChannelRp E.03.01
tot_Rp_45_220_fr_tp_LvG DU:FwWienerMarathonGroupTot E.03.02
tot_Rp_45_220_fr_tp_LVA DU:FwWienerMarathonChannelTot ~ E.03.02
tot_Rp_45_220_fr_tp_LvD DU:FwWienerMarathonChannelTot E.03.02
# tot_Rp_45_220_fr_tp_Temp01 DU:FwEImbAiTotTemperature E.03.05.03
# tot_Rp_45_220_fr_tp_CoolLeftin DU:FwEImbAiTotTemperature E.03.05.03
# tot_Rp_45_220_fr_tp_CoolLeftOut DU:FwEImbAiTotTemperature E.03.05.03
# tot_Rp_45_220_fr_tp_CoolRightin DU:FwEImbAiTotTemperature E.03.05.03
# tot_Rp_45_220_fr_tp_CoolRightOut DU:FwEImbAiTotTemperature E.03.05.03
# tot_Rp_45_220_fr_tp_Vacu01 DU:FwEImbAiTotVacuum E.03.05.05




Heuristics

<PVSSrule>

<key name="FUNCTION" filter=""HV$"/>

<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=""HV$"/>

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

<column name="TYPEPVSS" parameters="FwCaenChannelRp"/>
</PVSSrule>

<PVSSrule>

<key name="FUNCTION" filter=""HV$"/>

<key name="SYSTEM" filter=""tot_T1$"/>

<column name="TYPEPVSS" parameters=""FwCaenChannelT1"/>
</PVSSrule>

<PVSSrule>

<key name="FUNCTION" filter=""HV$"/>

<key name="SYSTEM" filter=""tot_T2$"/>

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

</PVSSrule>




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:

O Parse and clean the MS Excel tables.

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

O Validate the logic names using a BNF grammar.

O Export into CSV the expanded pinout tables.

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

O Add extra attributes in the FSM hierarchy such as PBS, FSM type,... with another set of
heuristics.

O Export into CSV the FSM hierarchy.

O Execute correspondent algorithms for the information exchange calculations.




FSM types

WARNING

Off




FSM types

O Those UML diagrams are developed with the tool ‘Visual Paradigm for UML’. In a second step
they are converted into XMl (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.

O The transition arrows are of two types:

o 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.

o 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.

O 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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T1

EDIT HV RECIPES 61-Chl 1-Ché TatalFlow Cooling
HY RECIFE PSM STATE STANDBY | 61-Ch2. 61-Ch7 Line1Ratio Flmn
bot_T1 500 61-Cha 61-Cha Line2Ratio Fipl
HY RECIPE FSM STATE ON 61-Chd 61-Chg Line3Ratio Fr-mn
rot_T1 2500 61-Chs. 61-Ch1D OutPressure Prpl
[tet 11 mn OFF OFF TFF
[Tt ] OFF | [t 7T mn ] FE | [lotTrof | e | [lot 1ot ] iz |
tot_TT_mn_f T _mn_s LTl T1_plr
H Parameters Set Hy Parameters Set Hy Parameters Set Hy Parameters Set
WO[¥]  Mon(¥]  Mon[ua] WO[¥]  wMon[v]  Mon[uA] VO[] vMon[v]  iMon[uA] vO[¥]  wMon[¥]  Mon[pa]
bt HvAL 500 2 050 bt_Hitl 500 1 010 bt HvAL 500 0 010 bt_Hvild 500 1 020
bt_Hva2 500 2 | o0 || br w2 500 @ | 020 || btHva2 500 0 [ 020 || brhve2 500 2 o2
bt_HvA3 500 1 010 bt_Hvid s00 1 010 bt_HvAZ 500 0 040 bt M3 500 1 0,00
bt HvAd 500 2 030 bt_Hvisd: 500 2 o020 bt HuAd 500 0 030 bt_Hvitd 500 1 010
bt_HvAS 500 1 | 020 || bhHws 500 1 [ 020 || btHwas 500 1 020 || betwas 500 1 040
md_HAl 500 1 020 || mdval sm0 1 4o || md_HeAl 500 0 010 || mdHval 500 1 0o
md_HrA2 500 1 010 md_HvAZ 500 1 010 md_HvAZ 500 i 000 md_HvAZ 500 2 020
md_HvA3 500 2 [ og0 || mdHeas 500 2 | 03 || mdHwas 500 0 | 020 || mdHwes 500 3 oo
md_Hvd 500 1 040 || md_vad sm0 1 020 || mdwAd 500 0 ooo || md_tvad 500 0 o2
md_HvAS 500 2 o020 md_HvAS 500 1 010 md_HvAS 500 1 040 ad_HyAS 500 1 0.20
tp_HvAL 500 1 020 || el 500 1 000 || AL 500 0 | 040 || tptvAl 500 1 0o
tp_HvAZ 500 2 0.30 tp_Hva2 s00 2 030 tp_HvaAz 500 [1 020 tp_Hva2 500 2 020
t_Hva3 500 2 oo || toves 500 1040 || tpvas 500 1 040 || tnved 200 1 oo
tp_HvAd 500 0 | 020 || o 500 1 020 || _Hvad 500 0 | 0o || tehvAd 500 1 0o
tp_HvAS 500 1 tp_His s00 1 tp_HvAS 500 0 tp_HAS 500 2
Sense[V]  Fuses Current[A] Sense[] Fuses CurrentfA] Serse[V] Fuses Current(A] Sense[¥]  Fuses Current(4]
LvDOHM 005 == | 028 || LDoHM 003 == | 026 || WDoHM 003 === | 028 || LDOHM 002 == 02
oA = 027 LwoLA [ l——] 0.30 014 [ — 032 WD1A e = 0.28
1010 o &= 02 || wow w2 &= 024 || wow e &= 022 || woo s &5 02
Lvz3BA 003 == | 026 || Lzea 003 == | 023 | L2msaA 008 == | 028 || Lzsea 003 == 033
L2360 003 =—— | 030 || een 003 =—— | 018 | Lv23ED 004 =—— | 027 || Lzae 004 —— 027
LyZ3MA 002 =—— 02 || Lzita 005 =— 021 | Lz 005 =—— 02 || Lz 004 =—— o2
LZ3MD 002 == 02 | wzID 005 == 018 || Lz3aD 007 == 02 || WD 00 == 032
Lv23TA 003 == | 0 || wzm; 008 == | 023 | Lv23TA 004 == | 02 || wzsm 005 =—— 028
L2310 006 =—— | 028 || Wz 003 == | 024 || 23D 004 == | 02 || w23 004 =— 02
Lv45A m = 0.26 Lv4sh e = 013 Lv45A m = 027 Lv45A [I——] 028
1450 i &= 02 || e s &= | 020 || e e = 03 || e e B 0%
DssTemplnner DssTemplnner DssTemplnner DssTemplnner
DssTempouter DssTempOuter DssTempouter DssTempOuter
Temp01 Temp01 Tempo1 TempOL
Temp0z Temp02 Temp0z Temp02
Temp03 Temp03 Temp0s Temp03

A




Alarms

Alarm Screen
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Trigger
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o @ 0 O PASE || Tiggeritot Rp_$5_220_r tp o
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FSM commands
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Plotting
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Conclusions

o 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’.

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

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

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




Questions
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