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Cryogenics at CERN (TE-CRG-CE)

CRG group is responsible of the design, construction, operation & maintenance of
cryogenic systems for accelerators and detectors.

The group has to ensure the temperature required in all CERN’s complex, and
especially extremely low temperatures.
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Continuous Integration in CRG
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Test system

- Jemens SMATIC Sep? V5.5
- Schneider Unity 11
- s7cli, ucli (cmd-line for

SIMATIC and Unity)

- Oracle Instant client 11
- UNICOS simulation and testing

framework

- Cygwin, Python 2.6
- 10 virtual machines with 1 job

slat (SMATIClimit.)

The updated architecture of the CI system.
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Management of the CERN Cryoplant

Process Control Objects (PCO)

——" The monitoring and
o management of the cryoplant
exploit PLCs complex system.

Status Parameter Analog OnOff
The most part of the legacy
code is based on FBD
Cj o) ()(e] | Lo language.
Al the UNICOS architecture

Control On/Off

Sensor valve (CV) | | valve (PV)
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Existing solutions
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Proposal
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Initial input xml file represented the FBD source code
Each block reads an abstraction of source

At the end, the output represents the ST source code

TE-CRG-CE
C\E\/R'_\I_D/ IMPALAB DIETI UNINA DOMENICO FRANCESCO DE ANGELIS




Parsing & Analysis
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{ODAG

Validation of .XBD file
Parsing the XML file
DAG generation of source code

Optimization of block
multidependency
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Intermediate Code Generator

Blocks identification

Pastns denttyiock Generation of a
- T intermediate code set
raantD Ot The intermediate code is
) based on quadruples:
I =a  <result, operator, op1, op2>
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Optimization Second & third levels
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Translation Code
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Testing

Unit Test on the following components:
ParserST — OptimizationWithRule subcomponent
ComposerExpression — OptimizationWithRule subcomponent
Parsing_Analysis component
Intermediate Code generator

Integration Test on whole FBD2ST system

( ; TE-CRG-CE
C\E\/R'_\I_D/ IMPALAB DIETI UNINA DOMENICO FRANCESCO DE ANGELIS




Examples of use

IF CBPS_Step7044.x THEN
___________________________________________________ QPRN_U_PC3280 AuSPo :=2.19;

changed by OP 19.06.2008. . . . .
. was TT3260iscold only y END_IF’
s it ool o oo e vt LV_QPRN_U_CBPS_PC3280 R_TRIG(CLK := CBPS_Step7044.x):
_____________ MM L CBPS StepT0 X THEN
was CBPS_StepT01 x only 3 j j j QPRN_U_PC3280_AuSPo := 2.4,
.1 AND E{}DL3 FBI_ﬁEI;S 4 i MOVE : END_IF’
: .QPRN_-U-_C\_JSZSU.I:JTfSt—INZ EELBPS-_Step?MB.x—R'I . B e o _;é-_ LAY S LV_QPRN_U_CBPS_PC328O_R_TR|G1(CLK = CBPS_Step7041 .X);
| | : o aremuu s QPRN J PC3280 AuESpo := LV._QPRN_U_CBPS_PC3280 R_TRIG1.Q
B s | : RLV_QPRN BPS PC3280 R TRIG.Q;
......... 32 AUTZ SETRONT L _R_TF;GE’ o [AUTOENABLESETPONT | . . . . . . ... © _Q _U_C S_ 3 80_ o G.Q
] Al ey ORI i | QPRN_U_PC3280_AuPosR := SEL(G := (CBPS_Step7040.x AND
- : EFm o s it DUT—UPRN_U_PCBZSD_AU&%SDD TT3260|SCO|d),
a ; oo | ; INO := 0.0, IN1 := 50.0);
I L s | | | LV_QPRN_U_CBPS_PC3280 RS(S := (CBPS_Step7041.x AND
- QPRN_U_CV3280.0ffSt),
lnpUt FBD flle R1 := CBPS_Step7040.x);

QPRN_U_PC3280 AuRegR :=LV_QPRN_U CBPS PC3280 RS.Q1:
QPRN_U_PC3280_AuAuMoR := NOT(LV_QPRN_U_CBPS_PC3280_RS.Q1)

Non-optimized ST source oro;
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Conclusion & Future work

Conclusions:
Translation from FBD to ST language.
Optimization stages.
Ability to expand the optimizer with a textual rule file, described in JSON.

Future work:
Behaviours testing of whole logic converted by FBD2ST.
Import the system inside the Cl system of TE-CRG.
Expand the optimization applicable at intermediate code set.
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