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¢ Advertise Developments
m Comments welcome
m Common interest

¢ Highlight Limitations
= Missing functionality
= Limits of current version
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Introduction
Top Level Constituent Parts

Global Control Stations (GCS) - IE
Operator Data Alarm Status
Inte rface Vlewer

¢ DSS works stand-alone independent of the DCS
¢ The top level DCS interfaces to ~160 PCs
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ATLAS
DCS

PVSS |l functionality limited. Substantial improvements in next

release

Data Viewer

Meanwhile users could use ROOT on demand
Decision to be made when PVSS Il 3.5 available
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Real time data plotted in ROOT from the LAr cooldown test ( April 05 )
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%ms Alarm Screen

DCS

Access to any alert in the system from a single Alarm Screen
Alerts are sent if a value changes from one alert range to another
Order of lines according to severity then time

Possibility for limited filtering (button to return to default state)

Possibility to acknowledge (and comment) when an alarm
comes, but it is possible that it goes away without acknowledge

Automatic functions can be assigned to alerts (sound signal)

PVSS 3.5 new alert panel e = ==
= June 06 B e e e
- ) —— e

= |Improvements in filtering? — e



ATLAS WE B

DCS http://atlas.web.cern.ch/Atlas/GROUPS/DAQTRIG/DCS/dcshome.html

¢ DCS information available directly from your web browser
¢ Interaction not possible, only for data displaying

¢  Accessibility dependent on the ATLAS network policy. At present,
special proxy setup needed

¢ Web applications alrea Zworkmg in the pit for rack monitoring in
USA15 level 1 and level

¢ Improvements in PVSS |l 3.5?
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@ATLAS Operator Interface
4 bpcs  Finite State Machine (FSM) Architecture

The FSM (part of the JCOP Framework) is the main tool for the
implementation of the full control hierarchy in ATLAS

It is envisaged that the shift operators will operate DCS ONLY
tlllrough the Operator Interface (based on the FSM) and the PVSS
alarm screen

Documentation: https://edms.cern.ch/file/691473/1_0/FSM_Integration_Guideline_1_0.pdf
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D srias The FSM Tool

al

| DCS _
Operator 2NN STATE
READY
NOT_READY
Operator ON
STANDBY
SCS N RAMP_UP
1 é '|-'_J g ....to be defined by the user
E |<£ E STATUS
8 () ltl_) OK Sf%ﬁ;em works

WARNING Low severity.
System can go
on working.

ALARM High severity.
Serious error to
be fixed ASAP

Very high
severity. The
system cannot
work.

Dev Dev
-\/_ L_| L

Messages via a double Information Path — STATE & STATUS
m STATE defines the operational mode of the system (ON, OFF, etc)
m STATUS defines how well the system is working (OK, WARNING, ALARM, FATAL)

= Two parallel information paths. E.g. HV system is in RAMPING_UP state (which takes
several minutes) and an error triggers. The error is propagated through the STATUS while
keeping the same STATE
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Motivation:

Operator Interface

Motivation

= In final ATLAS it is envisaged to have around 1000 different control domains which will

control ~ 200.000 DCS channels

= How to integrate the different sub-detectors and sub-systems within a single display?

Target :

= Only one window which permits quick fault detection
=  Not desired to search for information across windows, all INFORMATION should be

available IN PARALLEL
Solution :

= A common user interface layout with NAVIGATION tools which allow moving through all
different sub-detectors and sub-systems

= Based on the FSM hierarchy. The FSM provide us with a clear structure of all DCS

components
= To be usedin GCS, SCS and LCS
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Operator Interface

System State
ATL_GCS READY

FSM Modul

Sub-System State
PIX_SCS READY

SCT_SCS READY

TRT_SCS READY

LAR_SCS READY

TIL_SCS READY

MDT_SCS READY

RPC_SCS READY
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Panel Nav i csc_scs READY
(as Web O\J\ sa clc_scs READY
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Main
Module
900x860

Seconc — $rode
ATL_GCS $nade
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Moc
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o o

S
Wy A0 (12/7/2005 2:13:47 PM.042 | FEM_DISPLAY_PACKAGE:AnalogDig | WARNING | CAME 4:34:52 PM 12/8/2005
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O irins Operator Interface

1 DCs Screen Layout - 5 Constituent Parts
FSM Module: Providing all FSM functionality. The module has a limited size
(in case of many FSM children a scroll bar appears)

Main Module: Dimensions 900x860. The main panel for the selected FSM
node, this can be a SCS, a HV system, etc

Secondary Module: Dimensions 310x410. PURPOSE: to keep a main view of
a certain sub-detector while studying more in detail a problem that triggers
deeper in the hierarchy

Message module: important messages with its time stamp

Vo BASLAY PACKMCL Marager 1 I &

Alarm module DA e ——

FSM Module \: :"—'—"““ ".} /f | ]
Navigator within the Main and == I gy e—
econdary rlr‘lodu:.e |a_|llo(\iwfsf the = 1 H ﬁ],:mq i U
navigation though the different o e N~ I -
levels of the hierarchy. It ‘acts’ as a N— H;w — =T NS
web browser [— — ain
Widgets for display and navigation 900x860
/‘ L: L L
Secondary i.I:
Module
o0 R e e e G
T e e S R 1l
Alert Module/v \

Message]VE%dule



&, Common Screen Layout
i bcs How it works

For easier integration within

SCSs and GCé, We use

standardized panel sizes
= Screen resolution 1280x1024 sw e $node, $0bj, $topObj, $isMainPanel
= Main panel 900x860 :
= Secondary panel 310x410

Both Main and Secondary panel | :=
have all FSM functionality.
= Four dollar parameters are sent

= $node, $obj — FSM functionality is
also available within the operators
panels

= $topObj, $isMainPanel — References
used for navigation
Main and Secondary Panel work
independently T e i i
The subdetectom.must create 2 | e oo p— @
panels for FSM object

Additional widgets for displaying . s
and navigation available

USANS L2 BT
W

..........................

BV LY

..........................
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Common Infrastructure
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ATLAS Demonstration

DCS
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ATLAS Demonstration

DCS
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ATLAS Demonstration

DCS
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ATLAS Demonstration

DCS
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ATLAS Demonstration

DCS
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ATLAS Demonstration

DCS
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ATLAS Demonstration

System State Status [CIC_USATElevel_RC Q| |

USA15level2

421 |usz| 0621 o121 |os21 ‘032! ‘mzl |||z| ||zz| ||32| |uz| 1521 1621 [17an ‘IBEI ‘ zzz||zsz||zlz| |zsz| 2621 ||at21 [as21 ‘232!‘

ELECTRICITY

COOLING

CRYOGENICS

I

0419 (0519 [l0619 o719 |0819 (0913 (1113 |[1219 1319 1419 1513 (1613 s |1 2219 (|2319 |[2419 |[2513 2619 2719 [2819 |2913
USATS LEVEL T |l e | o] =]

USA15 LEVEL2 WARHING

%%

0416 ||os|s |||16|6 |||n|5 ||08|6 ‘loms ‘luua ||ms |||2|6 |||s|s ||ms |||5|6 |||5|s ||ms ‘|8|5 ‘ 22|s|23|s|24|5 |25|6 2616 ||a116 2816 ‘2916‘

||||||| ||||||| ||||||| ||||||| ||||||| (I m ﬁ w w ﬁ
0414 ||osu ||n6u |||nu ||osu ‘oau ‘mu |||u ||au ||su |m4 1514 [J1614 [l1714 ‘isu ” 2au|2su|a4u ||25u 2614 2114 [f2s14 ‘2314‘ i

|||||| |||||| |||||| |||||| 1 |||||| I 1’i 1
o4t |os|| 0611 |||n|| 2211 ||2s|| ||a-u| |25|| 2611 [latn [f2en ‘2311 ‘

| EEh

CIC_ELECTRICITY josack| |;
ELECTRICITY

USA15 L2 I_m o4ns|osos 0605 ||o7os osns‘ 2405 |2505 [|2605 |2705 2305‘2305‘
CRYOGEHICS I a

—FSh INFO FOR NAWIGATION
|C|07ELECTR|C\TY $nods o4nz| 0502 ||nsn2 ||nrn2 ||osoa‘osoz ‘lmnz |||oz ||202| 1602 1702 ‘isnz ‘ltsnz | 2002 [2102 | 2202| 2302 ||24nz ||2502 |26|12 at02 2302‘2302‘
ICIC_ELECTRIC\TY $obj I’TI’WI i rlllm [T I’ﬁ I||||| (LI (T
ICIC_SCS $lop0bj

]

BishdainPanel

0é0




ATLAS
DCS

{;h CIC_SCS: ATLCICSCS:Manager?

State

Status

System
CIC

MAGNET

ELECTRICITY
COOLING

CRYOGENICS

i

USA15 LEVEL1

USA15 LEVEL2 WARHING

%%

Demonstration

|

CIC_ELECTRICITY

j G Back |
ELECTRICITY

COOLING I
uUsA15_L1 I
USA15_L2 I
CRYOGENICS I

—FSh INFO FOR NAVIGATION

[Cic_ELECTRICTY .
[cic_ELECTRICTY Soby

[cic_scs $lopObj
[

fishMainPanel

RC

ClC LUSA1Sleveld RC
R [2A2
RCA/USASlevel2/Y0405A2
RCA/USASlevel2 041142
RCA/USASlevel2 041442
RCAMISA1Slevel2/Y0416A2
RCAMSA1Slevel2/ 041942
RCA/USASlevel2/Y0421A2
RCA/USASlevel2YOS02A2
RCA/USASlevel2 Y O00A2
RCAMSATSlevel2/Y0511A2
RCAMISATSlevel2/ 051442
RCA/USASlevel2/YO516A2

%)

GBacklol .

021 | 1121 |

|22||

1421

1521

1621

1121 ‘ISEI ‘ 2221 | 2321 | 2421 |252| 2621 ||at21 [[2821 ‘2sz| ‘

0313 | ) |

1213 |

1413

1513

1613

s ‘Iﬂlﬂ ‘ 2213 | 2313 | 2413 |25|s 2615 [|at1s |21 ‘2“3 ‘

|o4|5 ||05|6 |||16|6 |||n|5 ||os|6 ‘lo:m. ‘lmm ||ms |||2|6 |||s|6 ||ms |||5|6 |

||6|6

||rm. ‘IME ‘ 2216 | 2316 | 2416 |25|6 2616 ||a16 2816 ‘z:m. ‘

[LLCCD (I ’F'"I""" " m ﬁ w w

Wi HRREN

o41a ||nsu ||nsu ||n1'u ||nau ‘

0314 ‘mu |||u |

1214 | 1314 |

1414

1514

1614

e ‘mu ” 2214 | 2310 | 2418 ||25u 2614 [|at1a [[281a ‘uu ‘

T

] EEEEN

oan |

o511 o6n ||n1'||

§

o4ns|oso5 0605 o705 osns‘

o4nz| o050z ||n6na ||nrn2 ||osoa‘

o302 ‘lmnz ||||oa |

1202 |

T

T

2211 ||23|| ||24|| |25|| 261 [|atn [asn ‘

EEREEER

= ‘

2405

2505 ||2605 |2705 2805‘

2905 ‘

1602

1102 ‘isnz ‘l|an2|2noz 2|n2|2aoz|2soa||a4nz||asoz ||26|12 2102 2302‘2302‘

RERER EEEER

—
0/0
—

32




ATLAS
DCS

{;h CIC_SCS: ATLCICSCS:Manager?

System State Status

CIC

MAGNET

ELECTRICITY

COOLING

CRYOGENICS

i

USA15 LEVEL1

USA15 LEVEL2 WARHING

%%

Demonstration

|

CIC_ELECTRICITY

j GBack | | ,
ELECTRICITY

COOLING I
uUsA15_L1 I
USA15_L2 I
CRYOGENICS I

—FSM INFO FOR MNAVIGATION———

[Cic_ELECTRICTY .
[cic_ELECTRICTY Soby

[cic_scs $lopObj
[

fishMainPanel

[RCATIEAIS el Da222 -] Qe | @ |

Trigger Levell

—Rack Information

|Las1 Update ‘ |

Coments:

—Rack Properties

Marme: Walue
Fire
Temperaiure
Ermergency stop
Boy, door

Power cornector

Main Breaker

Main braiker status
Main breaker cortral
WMET

WMET statis

A
Map

Turbine U

Blank plate 42U

O i S S A A A 5

N OO T o)

5 |

33



ATLAS Demonstration

DCS

4% CIC_SCS: ATLCICSCS:Manager2 [_ O] I
System State Status

[cIc_usAtSleverz_RC

CIC

e

MAGNET

~USA15level2

o42||052| o621 lot21 [los21 ‘losm o2
|

ELECTRICITY

21 [lis21 [fie21 iz ‘ISEI ‘ 2221|2321|242| |252| 2621 [|at21 [l2821 ‘232|‘

COOLING

CRYOGENICS

t

USA15 LEVEL1

0419 ||0519 0619 [[or1{liba1s |ms ||z|s ||3|s ||us 1513 1619 [[119 ‘lsl.‘l ‘ zzls|zs|s|zus|25|s 2619 [at1s 28]3‘23]!‘

USA15 LEVEL2 WARHING

:

|o4|5 ||05|6 |||16|6 |||n|5 ||os|6 ‘lo:m. ‘lmm ||ms |||2|6 |||s|6 ||ms |||5|6 |||6|6 ||rm. ‘IME ‘ 2a|6|2s|6|24|5 |25|6 2616 ||a16 2816 ‘2316‘
||||||| ||||||| ||||||| ||||||| ||||||| | m ﬁ w w @ I |’ﬁ
[T
o41a ||nsu ||nsu ||n1'u ||nau ‘nsu ‘mu |||u ||2u ||3u |uu 151 1614 [frera ‘mu ” 2214 | 2310 | 2418 ||25u 2614 [|at1a [[281a ‘uu ‘
|||||| |||||| |||||| |||||| ‘ ‘ | | | | ‘ 1 ‘ |||||| || 1|i || | ‘ ‘
CIC_ELECTRICITY S Qeak| |
oan |ns|| 0611 ||n1'|| 2211 ||23|| ||24|| |25|| 261 [|atn [asn ‘uu ‘

BRE EEEREER
USA15. L2 I_m o4ns|oso5 0605 o705 osns‘ 2405 |2505 [|2605 |at0s 2305‘2305‘ s
CRYOGEHICS I a

—FSM INFO FOR NAVIGATION
|C|C_E\_ECTR|C\TY $node o4nz| o502 ||nsn2 ||nrn2 ||osoa‘osoz ‘lmnz |||oz ||202| 1602 [[1702 ‘isnz ‘ltsnz | 2002 [2102 | 2202| 2302 ||24nz ||2502 |26|12 2102 2302‘2302‘
ICIC_ELECTRIC\TY Sobj I’TI’WI mn rlllm i I’ﬁ I||||| (I |
ICIC_SCS HopObj

li

]

FishMainPanel

0é0




ATLAS
DCS

{;h CIC_SCS: ATLCICSCS:Manager?

System State Status

CIC

MAGNET

ELECTRICITY

COOLING

CRYOGENICS

i

USA15 LEVEL1

USA15 LEVEL2 WARHING

%%

Demonstration

|

CIC_ELECTRICITY

j GBack | | ,
ELECTRICITY

COOLING I
uUsA15_L1 I
USA15_L2 I
CRYOGENICS I

—FSM INFO FOR MNAVIGATION———

[Cic_ELECTRICTY .
[cic_ELECTRICTY Soby

[cic_scs $lopObj
[

fishMainPanel

[REALSAISeRN 0242 ~] Qback | D |

Trigger Levell

—Rack Information

|Las1 Update ‘ |

Coments:

—Rack Properties

Marme: Walue
Fire
Temperaiure
Ermergency stop
Boy, door

Power cornector

Main Breaker

Main braiker status
Main breaker cortral
WMET

WMET statis

A
Map

Turbine U

Blank plate 42U

O i S S A A A 5

N OO T o)

5 |

35



Common Infrastructure
pcs Control

ATLAS GCS

| cescs |
Bunning in peatleicses Runmng different PCs

v v v v ' v v v v v
{ MagnerJ [ LHC J [ Elertn’rnar] [ Cc-ulmg| [ Craro.gemcs] Us Ll L2 SDX GAS

System Racks Environment PET FPIAA Trigger
Check | ‘ VME
¥ Ld ¥ ¥ [ 1
Rackl ----| Rack n CAN ... CAN Cratel . Crate 4

_sj Branch 1 Branchn
]

' ' '

Elmb1 | Elmba CAN

Running in peatlcicusall

Unat Unit

36



ATLAS
DCS

{;h CIC_SCS: ATLCICSCS:Manager?

System State Status

CIC

MAGNET

ELECTRICITY

COOLING

CRYOGENICS

i

USA15 LEVEL1

USA15 LEVEL2 WARHING

%%

Demonstration

|

CIC_ELECTRICITY

j GBack | | ,
ELECTRICITY

COOLING I
uUsA15_L1 I
USA15_L2 I
CRYOGENICS I

—FSM INFO FOR MNAVIGATION———

[Cic_ELECTRICTY .
[cic_ELECTRICTY Soby

[cic_scs $lopObj
[

fishMainPanel

[REALSAISeRN 0242 ~] Qback | D |

Trigger Levell

—Rack Information

|Las1 Update ‘ |

Coments:

—Rack Properties

Marme: Walue
Fire
Temperaiure
Ermergency stop
Boy, door

Power cornector

Main Breaker

Main braiker status
Main breaker cortral
WMET

WMET statis

A
Map

Turbine U

Blank plate 42U

O i S S A A A 5

N OO T o)

5 |

37



ATLAS
DCS

{;h CIC_SCS: ATLCICSCS:Manager?

System State Status

CIC

MAGNET
HC
ELECTRICITY

COOLING

i

CRYOGENICS

UsSA15 LEVEL1

USA15 LEVEL2 WARHING

%%

Demonstration

|

CIC_ELECTRICITY

jl’jsackl
ELECTRICITY
cooLns [0 ReADw oK)
usas 11 |[I00 READY| A]
usws 12 [ READY] W]
cryocenics |[IIREADE oK |

—FEM INFO FOR NAYIGATION

| CIC_ELECTRICTY g
| CIC_ELECTRICITY g0,
ICI07805 $topObi

ID BishainPanel

[cic_scs

-

COMMON INFRASTRUCTURE CONTROL

Back. |

DISPLAY WIDGET:

FSM INFO FOR NAVIGATION

TIC_=0s TIC_=0a
$node

[cic_scs fobj |

StopObj

SisMainPanel

=

0/0
—

38



ATLAS
DCS

{;h CIC_SCS: ATLCICSCS:Manager?

Status

System State

CIC

MAGNET

ELECTRICITY

COOLING

i

CRYOGENICS

UsSA15 LEVEL1

USA15 LEVEL2 WARHING

%%

Demonstration

|

CIC_ELECTRICITY

j G Back |

ELECTRICITY

COOLING I
usa1s L1 I
UsSA15 L2 I
CRYOGEHNICS I

—FEM INFO FOR NAYIGATION

[cic_scs

j Backlol ,

ERROR FINDER

DISPLAY WIDGET:

COMMON INFRASTRUCTURE CONTROL

FSM INFO FOR NAVIGATION

ICICiELECTHIC\TY $node
I CIC_ELECTRICITY $obj I ot acs e I oic 508 ——
ICI07805 — | I
CIC_3Cs f 1 . .

| = h MainPanel
0 BishainPanel Fobj SistainPane

=

0/0

=]

39



{;h CIC_SCS: ATLCICSCS:Manager?

System State Status

cIc READY ‘ALARM | g
MAGNET READY 0K g
LHC READY 0K ﬂ
ELECTRICITY READY oK g
COOLING READY 0K g
CRYOGENICS READY 0K g
USA15LEVEL1 | READY ALARM g
USA15LEVEL? | READY winrunG | O
CIC_ELECTRICITY =] @eack |

ELECTRICITY

macner |00 RERov ek
LHC [ weanv] ox]
coouws | RERDvI o]
sms_1 [0 RERDY] &
vsmsz [ RERDY] w]
crvocenics [0 reapv]oK]

FSi INFO FOR NAVIGATION
CIC_ELECTRICITY

Demonstration

[cic_scs |

O]

m "215,?1‘;5 i 5RATUCT RE CONTROL

L NG M| CIC_USALSI in' ERNY  RCA(USA1Slevel2/Y0402A2 in WARNING

DISPLAY WIDGETS RCA[LISALSIevel2/Y0421A2 in WARNING
RCAUSAISIevel2/¥ 101642 in WARNING

on | n|

usats_L1_re ||

USA15_L2_RC
OH | w

ERROR FINDER

EHV_L1
READY
ALARM

FSh INFO FOR MNAVIGATION

$node
CIC_ELECTRICTY | g0 [cIC_sCs gnode | CIC_SCS 5topObj
CIC_sCs
$topObj [cIc_sCs $obj [1 fisMainPanel
,07 $ishainPanel
]
040
—

40



ATLAS
DCS

{;h CIC_SCS: ATLCICSCS:Manager?

System State Status

CIC

MAGNET

ELECTRICITY
COOLING

CRYOGENICS

i

USA15 LEVEL1

Demonstration

|

USA15 LEVEL2 WARHING

%%

CIC_ELECTRICITY =] Qpack |
ELECTRICITY

COOLING I
uUsA15_L1 I
USA15_L2 I
CRYOGENICS I

[Cic_ELECTRICTY .
[cic_ELECTRICTY Soby
[cic_scs $lopObj
[

fishMainPanel

—FSM INFO FOR MNAVIGATION———

[REALSAISeRNTI41942  ~] Qback | D |

MAGNET

—Rack Information

[usage [Proximity Cryogenic System |
[Detector [MAGNET |
[Row 19 |
|Last Update | |
Coments:

—Rack Properties

Marme Vallg Bl

Main braiker status TRIFPED

Main breaker cortrol
WME1

WMET status

WhiEZ

WMEZ stafus

WME:

WME? status

Sockets

Sockets statls

Turbine U

[ ]
[ ]
]
[ ]
[ ]
]
[ ]
[ ]
]
[ ]
[ ]
]
[ ]
[ ]
]
[ ]
[ ]
]
[ ]
[ ]
]
[ ]
[ ]
B | LS
[ ]
[ ]
]
[ ]
[ ]
]
[ ]
[ ]
]
[ ]
[ ]
]
[ ]
[ ]
]
]
i Rir deflector 20 | E
]
]
[ ]

0/0

41



\ 4

¢

\ 4

%ms Conclusions

DCS

The FSM is the main tool to operate the ATLAS
DCS

Frame, with the basic functionality, for building
the Operator Interface ready: feedback from
sub-detectors needed

In order to get a consistent Operator Interface a
set of rules need to be applied during the
integration of the DCS BE

Documentation :

= “DCS Integration Guide”, see:
https://edms.cern.ch/file/685451/1/ATLAS DCS Integration Guidelines.pdf

Thank you!
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