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CMS Calorimeter Trigger Read-out and Control Project

Overview

 Project Overview

Architecture Overview

Prototype Description

Ecal FE model
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Use Cases

User Authentication

global

Calorimeter Readout Control System

<<system>>

(from Domain Model)

Administration

(from Administration)

Administrator

Timing Trigger 

Control

Operator Operation

(from Operation)

Physicist on Shift

Detector Controller 

System

Experiment 

Monitoring System

Monitoring

(from Monitoring)

Alarm System

Accounting

(from Accounting)

Configuration

(from Configuration)

<<uses>>

<<uses>>

<<uses>>

Data Base 

Management System

Inventory

(from Inventory)

Expert

Expert System

Tests & Diagnostics

(from Tests & Diagnostics)

<<extends>>
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Use scenario example
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Actors

Detector Controller 

System

Event Builder Farm 

System

Ecal Detector 

Control System

Hcal Detector 

Control System

Muon Trigger 

System

Experiment 

Monitoring System

Global Trigger 

System

Expert

Physicist on Shift

Administrator

Data Base 

Management System

Experiment Run 

Control System

Timing Trigger 

Control

Operator

Calorimeter Read-out Control System users

Calorimeter Read-out Control System global service providers

Calorimeter Read-out Control System ancillary service providers

Alarm System Expert System
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Events

User Authentication Login
Add New Group

Modify Existing Group
Remove Group
Add New User

Modify Existing User
Remove User

Add New Device
Modify Existing Device

Remove Device
Add New Component

Modify Existing Component
Remove Component

Book Elementary Partition.Elementary Partition Id Episodic
Configure Elementary Partition.Elementary Partition Id System Episodic
Release N/A Episodic

Change Settings Elementary Partition.Elementary Partition Id System Episodic
Change VFE Operation Device.Device Id Episodic

Change VFE Thresholds Device.Device Id Episodic
Change Pedestals Device.Device Id Episodic

Initiate N/A System Episodic
Start N/A System Episodic

Trigger Trigger Type System Episodic
Clear N/A System Episodic
Reset N/A System Episodic
Stop N/A System Episodic

Resynchronize N/A System Episodic
Tests & Diagnostics

Report system activity Periodic
Log system activity Periodic

Info Report Info Type Partition Periodic
Info Request Info Type Operator Episodic
Malfunction Episodic

Pedestal Report N/A Detector Control System Periodic
Pedestal Request N/A Operator Episodic

Temperature Report N/A Detector Control System Periodic
Temperature Request N/A Operator Episodic

Current Report N/A Detector Control System Periodic
Current Request N/A Operator Episodic

Event Report N/A Partition Periodic
Event Request N/A Operator Episodic

Histogram Request N/A Display Episodic
Display Event Display Episodic
User cursor movement
User screen command

Monitoring

GUI

Accounting

Category

Configuration

Operation Control

Administration

Inventory

Id Event Description Event Input Data Direction Detection Mechanism 
(Arrival Pattern)



Encontro Portugal/CMS 6CMS-LIP DAS Team. 16-Nov-00

Architecture

Calorimeter Trigger 
Operation Service 

<<service>>

Calorimeter Trigger 
TTC Sub-system

<<server>>

Calorimeter Trigger 
Database Server

<<server>>

Calorimeter Trigger 
Accounting Server

<<server>>

Calorimeter Regional 
Trigger Elementary 

<<server>>

Calorimeter Trigger 
Readout Elementary 

<<server>>
Calorimeter Global 
Trigger Elementary 

<<server>>
Calorimeter Front-end 
Elementary Partition

<<server>>

Control Client

<<client>>

display

Test and diagnostics 
Client

<<client>>

Monitoring Client

<<client>>

Inventory Client

<<client>>

Administration Client

<<client>>

1

*

* * 1

Calorimeter Trigger 
Database Service 

<<service>>

Calorimeter Trigger 
Test Service Provider

<<service>>

Calorimeter Trigger 
Monitoring Service 

<<service>>

* * *

WAN

Calorimeter Trigger LAN
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Prototype Architecture

Calorimeter Trigger 
Operation Service 

<<service>>

Calorimeter Trigger 
TTC Sub-system

<<server>>

Calorimeter Trigger 
Database Server

<<server>>

Calorimeter Front-end 
Elementary Partition

<<server>>

* *

* 1

Calorimeter Trigger LAN
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Ecal Device model

EcalDeviceGen
+ EcalDeviceSetup
+ EcalDeviceController
+ EcalDeviceMonitor
+ EcalDeviceTester
+ EcalDeviceReader

<<Facade>>

EcalDevices
+ EcalDeviceBuilder
+ EcalDeviceTester
+ EcalDeviceController
+ EcalDeviceMonitor
+ EcalDeviceReader
+ EcalDevice

<<Implementation>>

EcalDevices
Setup

+ EcalDeviceUsage
+ Cell
+ Tower
+ Strip
+ Channel
+ Synchronization

VMEInterface
+ CYVMESlave

<<Facade>>

Synchronization
(from EcalDeviceComponents)
+ SyncLinkBoard
+ SyncLinkBoardTester

<<Implementation>>

TpGeneration
(from EcalDeviceComponents)
+ Tpgenerator

<<Implementation>>

BoardControl
(from EcalDeviceComponents)
+ BoardController

<<Implementation>>

Acquisition
(from EcalDeviceComponents)
+ SubModuleCtrl

<<Implementation>>

<<Realizes>>
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Front-end Sub-system (Packag’ng)

FrontEnd Client

<<Subsystem>>

FrontEnd Server
<<Subsystem>>

Layer 3: Application client layer

Layer 2: Application server layer

FrontEnd Elementary 
Partition Control Gen

<<Facade>>

(from FrontEnd Server)

Layer 1: Collective behavior (hardware abstraction) layer

Layer 0: Hardware abstraction layer

EcalDeviceSetup

(from EcalDevices)EcalDevice

<<Implementation>>

(from EcalDevices)

FrontEnd Elementary 
Partition Test

<<Implementation>>

(from FrontEnd Server)

FrontEnd Elementary 
Partition Operation

<<Implementation>>

(from FrontEnd Server)

FrontEnd Elementary 
Partition Configuration Gen

<<Facade>>

(from FrontEnd Database Server)

FrontEnd Elementary 
Partition Configuration

<<Implementation>>

(from FrontEnd Server)

FrontEnd Elementary 
Partition Monitoring

<<Implementation>>

(from FrontEnd Server)

FrontEnd Database Server

<<Subsystem>>
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Interface client
model

FREElem entaryPartitionController

clear()
pulse()
resynchronize()

(from FrontEnd Elementary Partition Control 

<<Interface>>

FREElem entaryPartitionTestController

(from FrontEnd Elementary Partition Control 

<< In ter face> >

FREElem entaryPartitionFactory

create_controller()

( from  F ront End Element ary Par ti ti on 

<<Interfac e>>

FRE Elem entary Partition Client i

$ debug : bool =  false

init()
run()
configure()
incarnate()
displayTopM enu()
displayM oreM enus()

displayVfeM enu()
prom ptForValue()
displayState()
displayEvent()
displayStatus()
displayStatistics()
changeVfeOperationM ode()
changeVfeThresholds()
changeVfePedestals()

FRE Elem entary Partition Sync Test Client i

serial()
changeAddressing()
incarnate()
configure()
displayTopM enu()
displayM oreM enus()
prom ptForValue()
di sp layStatus ()

F R E Elem en ta ry Partition T es t Client i

disp la yM o reM en us()

inca rnate()

u ses

uses
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Interface configuration model

FREElementaryPartition
<<Interface>>

ElementaryPartition

identify()
location()
properties()
modify()
trigger()
changeTrigger()
enable()
disable()
book()
unbook()
addDevice()
removeDevice()
findDevice()
listDevices()
addService()
removeService()
findService()
listServices()

<<Interface>>

ElementaryPartitionParameters

enabled : boolean
lock : boolean
name : string
number : unsigned long
place : LocationType
address : string
control : ControlScope
trigger : TriggerScope
theta : float
phi : float
services : ServiceSeq

<<Interface>>

1..1

1..1

1..1

+_properties
1..1

has

Device

identify()
address()
model()
location()
properties()
modify()
enable()
disable()

<<Interface>>

DeviceParameters

enabled : boolean
name : string
number : unsigned long
serialNr : unsigned long
model : ModelType
place : LocationType
address : unsigned long
delay : unsigned short
threshold : unsigned short
minThreshold : unsigned short
frameLength : unsigned short
minFrameLength : unsigned short
theta : float
phi : float

<<Interface>>
0..*

1..1

+_deviceProperties0..*

1..1

has

1..1

1..1

1..1

+_properties

1..1

has

Ecal Elementary Partition 
Configuration Interface Model

uses
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Interface operation cntrl model

FREElementaryPartitionMonitor

correctnessInfo()
alignmentInfo()

<<Interface>>
FREElementaryPartitionController

clear()
pulse()
resynchronize()

<<Interface>>
FREElementaryPartitionEvent

nrOfSamples()
pedestals()
temperature()
current()
testPulse()
laser()
dataFrame()

<<Interface>>

ElementaryPartitionController

powerOff()
change()
reset()
initiate()
start()
trigger()
pause()
resume()
stop()

<<Interface>>

FREElementaryPartitionFactory

create_controller()

<<Interface>>
FREElementaryPartitionDeviceStatus

info()
frameTransmission()
transmissionStatus()

<<Interface>>

FREElementaryPartition
(from FrontEnd Elementary 

<<Interface>>

controls



CMS-LIP DAS Team. 16-Nov-00 Encontro Portugal/CMS 13

Interface test cntrl model

FREElementaryPartitionController

clear()
pulse()
resynchronize()

<<Interface>>

FRE Elementary Partition Generic Tests

scan()
testSelf()

<<Interface>>
FRE Elementary Partition Alignment Tests

adjust()
check()
checkInputs()
checkOutputs()

<<Interface>>

FRE Elementary Partition Synchronization Tests

identifyLink()
testTransmission()
testTransmitters()
testSelfTransmitters()
testTransmittersFunction()
testReception()
checkIDCODE()
testReceptionFifo()
testReceptionPipe()
testSelfSync()
testSyncFunction()

<<Interface>>

FRE Elementary Partition Test Components
<<Interface>>

1..1

1..1

+generic_if

1..1

1..1

has

1..1

1..1

+alignment_if

1..1

1..1

has

1..1

1..1

+synchronization_if

1..1

1..1

has

FREElementaryPartitionTestController
<<Interface>>



CMS-LIP DAS Team. 16-Nov-00 Encontro Portugal/CMS 14

Operation model

FREElementaryPartitionController i

init()
run()

FREElementaryPartitionDeviceController

powerOff()
change()
reset()
clear()
initiate()
start()
trigger()
pulse()
resynchronize()
pause()
resume()
stop()

FREElementaryPartitionEventMonitor S

correctnessInfo()
check()
checkChannels()
checkPrimitives()
alignmentInfo()
checkAlignment()
checkChannelAlignment()
checkPrimitiveAlignment()

(from FrontEnd Elementary Partition Monitoring)

EcalDevice

debug : bool = false

Describe()
Usage()
ChangeUsage()
Initiate()
Reset()
Engage()
Status()
Trigger()
Sample()
Disengage()

(from EcalDevice)
FREElementaryPartitionEvent S

nrOfSamples()
pedestals()
temperature()
current()
testPulse()
laser()
dataFrame()
triggerDataFrame()
channelDataFrame()

(from FrontEnd Elementary Partition 

FREElementaryPartitionDeviceMonitor S

info()
frameTransmission()
transmissionStatus()

(from FrontEnd Elementary Partition Monitoring)

FREElementaryPartition

configure()
incarnate()
properties()
modify()
listDevices()
listServices()

(from FrontEnd Elementary 

1..1

0..1

+_controls

1..1

+_controller

0..1
controls

0..1 1..10..1

+_check

1..1monitors

+_devices

has

1..1

1..1

1..1

+_read
1..1

reads

1..1

1..1

1..1
+_monitor

1..1

watches


