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Motivation — architecure design change
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Current architecture overview

CIET - Cryogenics Instrumentation Expert Tool
FEC - Front End Computer

CRYO
SCADA
(CONTROL)

CIET

DB Log SCADA DB Sensor

- (CONFIG.
%AND DIAW

I—I

Cloud data
analysis

K kibana
%@ elastic

I: logatash

ll%ﬂ

CRATE

§

(REMOTE
INTELLIGENT IO)

New architecture overview




CRATE (REMOTE 10)

0000000 1, ik ks
eecococp P I
f el EA E—
t¥keopocon ) kg

bbbpoon F

Crate overview Crate prototype

BERN Technicial
University
communication
card prototype

Requirements (non-radiation tolerant):
- calculations on the card
Profinet RGAS - simplification of the architecture




Development
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I'T - Multithreading application
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BACKPLANE - low level
electronics signals

C_O - message queue



<Submodulelist>
<SubmoduleItem ID="12" SubmodulsIdentNumber="0x00000001">

<IOData IOPS_Length="1" IOC5_Length="1">
<Input>
<Dataltem DataTy
<Dataltem DataTy
</Input>
</I0Data>

e="Float32" TextId="ProeessValue"></Dataltem>
e="Unsigned8" TextIo="Diagnostics"></Dataltem>

<Recordbatalist>
<ParameterRecordDataltem Index="2" Length="4" IransferSequence="1n>
d="Channel Parameters"></Name>

</ParameterRecordDatalt,
</RecordDatalist>
<ModuleInfo>
<Hame TextId="TT SublModule"></Name>
<InfoText TexcId="TT InfoSubModule"></InfoText>
</ModuleInfo>
</SubmoduleTcem>

GSDML - General Station Description
Markup Language

"FilterSize"></Ref>
alues="0 1 2" DataType="Unsigneds"

CPU315-2 PN/DP(1)

MPLDFP

2

X1

X2 FN-I0
X2 FPT Fort 7

X2 A2 Fort 2

m

Automation - PLC

.1 Communication modules
=27 Input modules
d Heater Card
=8 Sensor Card
[ TT Channel

Real hardware configuration
to integrate the device

Order number | address | O address Diagnostic address: Comment

fitdaee]
AteGre P! AteGre A S
dateniacalFan dateriaca P A
1 CMODE 1 Communication 729 272275
2 Sensor Card 730
Channel Top TT Channel 730,753
Chaninel Bottom TT Channel 754 FTT

Sensor Card 778
Channel Top TT Chanrnel 778..801
Channel Battam TT Channel 802,825
4 Sensor Card 926*
Channel Top TT Channel 626..649
Channel Bottom TT Channel 850,873

Sensor Card 874
Channel Top TT Channel 074,857
Channel Bottom TT Channel 598,921
[ Sensor Card 922
Channel Top TT Channel 922..945
Channel Bottom TT Channel 946,963
7 Sensor Card 970*
Channel Top TT Channel 970,953
Channel Bottorm TT Channel 994..1017
8 Sensor Card 1018~
Channel Top TT Chanrnel 1018...1041
Channel Bottom TT Channel 1042..1065
] Sensor Card 1066
Channel Top TT Channel 1066...1089
Channel Bottom TT Channel 1090...1113
1 Heater Card 1114..1157 |276.. 281
11 Heater Card 11581201 [282. 287




|T — socket,

Ideal system architecture
(OPC UA not availiable yet as LOM in NETX)

CIET SCADA

CRATE
NETXS51

5= 9%

QUASAR (

Current solution

CIET SCADA
— |
o

CERN OPEN STACK Dl openstack
Linux screen - S5
QUASAR Vg ua
N
SOCKET

N/

“ NETX50/51
THPHAO009 B.Farnham

12-Oct-17 16:45 - 19:00
link to the paper

CRATE




Elasticsearch/KIBANA
cloud data analysis
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CIET TT_IQErrorEeforeFrozen

Count

Kibana detection examples

Temperature channel intermittent
losses detection

DAIBOY_OTLS_TTa93

Count 10

device_name.raw: Descending DAIB03_07L5_TTs93
Date July 5th 2017, 00:00:00.000

201 7-07-04 20M7-07-04 2017-07-05 2017-07-05 2017-07-06 2017-07-06
Date

In field diagnostics revealed bad soldering contact problem.

Problem consolidated before channel was lost.

£ b ox

a0

40

Z 0

20

Intermittent losses on 4 WorldFIP
communication units

CIET WFIP_IOErTor &£ b on

@ CEVIMB_SHB4_QR3..

Count 14
device_name.raw: Descending CEWMB_SHB4_QR34A_33
Date September 28th 2017, 00:00:00.000

20M7-08-27 20M7-09-28 201 7-08-29 2017-09-30 2017-10-01 2017-10-02
Date

Sporadic losses led to field actions.
Suspected field-bus faulty component replaced.




ectronics - minor updates

| Communication card — left

(bottom layer)

Communication card — right




Conclusion

Simplified architecture of the system
Calculations done in one chip without intermediate computer.
Supporting Profinet industrial protocols.

loT — direct data analysis Kibana, communication OPC UA™,
Easy integration with cloud analysis systems.
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