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DABC

Data Acquisition Backbone Core
J.Adamczewski, H.G.Essel, N.Kurz, S.Linev

GSI, Experiment Electronics: Data Processing group

What we have done since January (Legnaro)
Performance measurements
What comes next

Work supported by EU RP6 project JRA1 FutureDAQ RII3-CT-2004-506078
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DABC Driving forces for DABC

2004 → EU RP6 project JRA1 FutureDAQ*
2004 → CBM FutureDAQ for FAIR
2005 → FOPI DAQ upgrade (skipped)

1996 → MBS future
50 installations at GSI,
50 external
http://daq.gsi.de

• Detector tests
• FE equipment tests
• Data transport
• Time distribution
• Switched event

building
• Software evaluation
• MBS event builder
• General purpose DAQ

Requirements
• build events over fast networks
• handle triggered or self-trigger front-ends
• process time stamped data streams
• provide data flow control (to front-ends)
• connect (nearly) any front-ends
• provide interfaces to plug in application codes
• connect MBS readout or collector nodes
• be controllable by several controls frameworks

Intermediate
demonstrator

Data
Acquisition
Backbone
Core

* RII3-CT-2004-506078
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DABC Frontend components test

PCIe

FEFE

Active Buffer board *: 
PCI express card

Front end board: sampling ADCs, 
clock distribution

FE: Frontend board
DC: Data combiner board
ABB: Active Buffer board
GE: Gigabit Ethernet
IB: InfiniBand

PC

ABB
PCIe

2.5 GBit/s bi-directional (optical) link: data, clock

The goal:

• Detector tests
• FEE tests

* A.Kugel, G.Marcus, W.Gao, Mannheim University Informatics V
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DABC Frontend components test, a use case

GE switch

PC

ABB
PCIe

DCB

FE

IB switch

FE

DC

Active Buffer board: 
PCI express card

Front end board: sampling ADCs (4*4), 
clock distribution

Data collector boards, 
clock distribution to FE

8-20 PCs dual quad
PC

ABB
PCIe

*4

Scales up to 10k 
channels, 160 CPUsbidirectional

event building

2.5 GBit/s data links

G
ig
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it 

Et
he

rn
et

2.5 GBit/s bi-directional (optical) link: data, clock
*8

The goal:
• Investigate critical technology
• Detector tests
• Replace existing DAQ

FE: Frontend board
DC: Data combiner board
ABB: Active Buffer board
GE: Gigabit Ethernet
IB: InfiniBand

MBS
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DABC MBS topologies
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Eventbuilder

EventbuilderReadout

Eventbuilder
Monitor (analysis)

Archive, RFIO

Memory
mapped bus

n x m multiple EBs

Time stamped (20 ns)

EB hierarchy

EB data transport

Control Node
TCP

< 20 MByte/s
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DABC DABC overview

data
input

sorting
tagging
filter
analysis

data
input

sorting
tagging
filter
analysis

IB

Linux

Linux

GE

analysis
archive

archive

Linux

GE: Gigabit Ethernet
IB: InfiniBand

frontend
DataDispatcher

frontend
other

frontend
MBS readout scheduler

scheduler

DABC
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DABC DABC: Software objects of data flow engine

A module processes data of one or several data streams

DABC Module

port

port

Data manager

DABC Module

port

port

process process

Queue

Device

Transport

Device

Transport Queue

Network

Module manager

locally
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DABC XDAQ* Infrastructure

* Standard DAQ framework for LHC CMS experiment 
Orsini, Gutleber http://xdaqwiki.cern.ch

Node

XDAQ Executive (process, addressspace)
Web server (SOAP), DIM** server

XDAQ Application (thread), infospace

DABC Core (threads)

** DIM: Distributed Information Management System, CERN

http://xdaqwiki.cern.ch/
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DABC DABC: Synchronization

Transport
& Queue

DABC Module A

processInput
processCommand

ActionEvent manager

Thread with 1-n modulesCommands are synchronized with the
data flow through the ActionEvent manager

Command

Device thread

Transport
& Queue

A device, i.e. socket device controls several ports (transports).
Once a queue buffer is filled, the transport signals the ActionEvent manager,
which in turn calls the processInput function of the associated module.
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DABC DABC: Example with module chain

plugin

input

plugin

Readout

plugin

combiner

receiver

sender

Network

plugin

builder

plugin

analysis

Node

Node

6 different modules
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DABC Class diagram as currently implemented
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dabc::CommandsQueue

#fQueue:stl_cmd_queue*
#fReplyQueue:bool
#fCmdsMutex:Mutex*

+CommandsQueue
+~CommandsQueue
+Push:void
+Pop:Command*
+Front:Command*
+Size:unsigned
+Cleanup:void

dabc::StandaloneCommandClient

#fCmdsMutex:Mutex*
#fNumSumbCommands:int
#fReplyCond:Condition*
#fReplyedCmds:CommandsQueue

+StandaloneCommandClient
+~StandaloneCommandClient
+WaitCommands:bool
#WaitCommandReply:bool
#PostCommandProcess:bool
#ProcessReply:bool
#AttachCmd:void
#DettachCmd:void
#IsClientWorking:bool

dabc::CommandThrdConnect

+CommandThrdConnect

dabc::MemoryPool

#fBuffer:void *
#fTotalSize:uint64_t
#fNumBuffers:BufferId_t
#fBufferSize:BufferSize_t
#fDefaultOffset:BufferSize
#fUsage:uint32_t*
#fSeekCnt:BufferId_t
#fNoFreeBuffers:bool
#fPoolMutex:Mutex*
#fOwnMutex:bool

+MemoryPool
+~MemoryPool
+Allocate:bool
+UseMutex:void
+Release:void
+GetTotalBuffer:void *
+GetTotalSize:uint64_t
+GetNumBuffers:BufferId
+GetBufferSize:BufferSize
+GetBufferLocation:void *
+TakeBuffer:bool
+UnlockBuffer:bool
+NewReference:bool
+ReleaseBuffer:void
+IsBufferUsed:bool
+TakeMemoryBuffer:Mem
+CreateSegmentedBuffer
+IsFreeBuffers:bool

 EBuffersUsage

dabc::ModuleItem

#fModule:Module*
#fItemType:int
#fItemId:int
#fPriority:int

+ModuleItem
+~ModuleItem
+GetModule:Module*
+GetType:int
+ItemId:int
+GetPriority:int
#SetItemId:void
#SetPriority:void
#FireEvent:void
#DoStart:void
#DoStop:void

dabc::CommandDirectConnect

+CommandDirectConnect

dabc::ActionListner

+ActionListner
+~ActionListner
+ProcessAction:void

enum
dabc::EModuleEvents

+evntNone:int
+evntInput:int
+evntOutput:int
+evntPool:int
+evntCommand:int
+evntReply:int
+evntTimeout:int

dabc::CommandPortConnect

+CommandPortConnect

dabc::ModulesThread

-fQueues:EventsIdQueue*
-fCondition:Condition*
-fNumQueues:int
-fModules:PointersVector
-fWorking:bool
-fCheckTimers:bool
-fTimers:PointersVector
-fTime:TimeSource*
-fSysCommands:CommandsQu
-fSysMutex:Mutex
-fSysCondition:Condition
-fExplicitLoop:bool

+ModulesThread
+~ModulesThread
+AddModule:void
+RemoveModule:void
+StartModule:void
+StopModule:void
+SysCommand:void
+Fire:void
+Wait:EventId
+TestWorking:bool
+ThrdTimeStamp:double
#WorkingLoop:void
#DoWakeup:bool
#ProcessThreadEvent:void
#ProcessThreadCommand:bool
#DefineNextTimeout:long
#FireModuleCommand:void
#UpdateModuleDependentLists

dabc::CommandAllModules

+CommandAllModules

dabc::Timer

#fMutex:Mutex*
#fTimeout:double
#fLastFire:double
#fTimeoutFired:bool
#fCounter:long
#fSingleShoot:double

+Timer
+~Timer
+GetTimeout:double
+DefineNextTimeout:long
+GetCounter:long
#FireTimeout:void
#SingleShoot:bool
#CompleteTimeout:bool
#DoStart:void
#DoStop:void

dabc::MemoryBuffer

#fId:BufferId_t
#fBuffer:void *
#fFullSize:BufferSize_t
#fOffset:BufferSize_t
#fDataSize:BufferSize_t

#MemoryBuffer
#~MemoryBuffer
+GetId:BufferId_t
+GetDataLocation:void *
+GetDataSize:BufferSize_t
+GetOffset:BufferSize_t
+SetDataSize:void
+GetMaxDataSize:BufferSize_t
+MakeReadOnly:bool
+NewReference:MemoryBuffer*
+CopyFrom:void
+GetTotalSize:BufferSize_t

dabc::Folder

-fChilds:PointersVector
-fOwner:bool

+Folder
+~Folder
+AddChild:void
+RemoveChild:void
+DeleteAllChilds:void
+NumChilds:int
+GetChild:Basic*
+FindChild:Basic*
+IsChild:bool
+IsOwner:bool
#GetFolder:Folder*
-ChildCreated:void
-ChildDestroyed:void

dabc::Iterator

#fTop:Basic*
#fCurrent:Basic*
#fIndexes:std::vector<int>
#fFolders:std::vector<dab
#fFullName:String

+Iterator
+~Iterator
+next:Basic*
+current:Basic*
+level:int
+fullname:const char *
+name:const char *
+PrintHieararchy:void

dabc::CommandClient

+CommandClient
+~CommandClient
#ProcessReply:bool
#AttachCmd:void
#DettachCmd:void

enum
dabc::EModuleItemType

+mitPort:int
+mitPool:int
+mitParam:int
+mitTimer:int
+mitCmdQueue:int

dabc::CommandStartModule

+CommandStartModule

dabc::CommandReceiver

+CommandReceiver
+~CommandReceiver
+SubmitCommand:bool

dabc::CommandCreateModule

+CommandCreateModule

dabc::Condition

#fInternCondMutex:Mutex
#fCondMutex:Mutex*
#fCond:pthread_cond_t
#fFiredCounter:long int
#fWaiting:bool

+Condition
+~Condition
+DoFire:void
+DoWait:bool
+Reset:void
+_DoFire:void
+_DoWait:bool
+CondMutex:Mutex*

dabc::ActionSource

-fListners:PointersVector
-fMutex:Mutex*

+ActionSource
+~ActionSource
+AddListner:void
+RemoveListner:void
+DoAction:void

enum
dabc::EModuleThreadEvents

+mthrtevntHalt:int
+mthrtevntCmd:int
+mthrtevntExcl:int
+mthrtevntClean:int

dabc::VerbsDevice

#fIbPort:uint8_t
#fContext:ibv_context *
#fPD:ibv_pd *
#fDeviceAttr:ibv_device_a
#fPortAttr:ibv_port_attr
#f_mtu:uint16_t
#fOsm:VerbsOsm*
#fRecvThrd:VerbsRecvTh
#fConnThrd:VerbsConnT
#fVerbsMutex:Mutex
#fChannel:ibv_comp_cha
#fMainCQ:VerbsCQ*

+VerbsDevice
+~VerbsDevice
+IsMulticast:bool
+IbPort:int
+context
+pd
+lid:uint16_t
+mtu:uint16_t
+GetGidIndex:int
+CreateAH
+RegisterMultiCastGroup
+UnRegisterMultiCastGro
+CreateMAH
+ServerConnect:bool
+ClientConnect:bool
+FillConnServerId:bool
#OpenVerbs:bool
#CloseVerbs:bool
#CreatePortQP:VerbsQP
#CreateTransport:void

dabc::VerbsTransport

#fVerbs:VerbsDevice*
#fQP:VerbsQP*
#f_mr:ibv_mr *
#f_rwr:ibv_recv_wr *
#f_swr:ibv_send_wr *
#f_sge:ibv_sge *
#fHeadersPool:VerbsMem
#fSegmPerOper:int

#_SubmitSend:void
#_SubmitRecv:void
#GetRecHeader:void *
+VerbsTransport
+~VerbsTransport
+MaxSendSegments:int

std::vector<NetworkTransport*>
dabc::NetTransportVector

bnet::BnetManagerPlugin

+BnetManagerPlugin
+CreateModule:dabc::Module*
+CreateSubeventsGeneratorWor
+CreateSubeventsCombinerWork
+CreateSenderWorker:SenderWo
+CreateEventBuilderWorker:Even
+ReadoutBufferSize:uint64_t
+ReadoutPoolName:const char *
+TransportBufferSize:uint64_t
+TransportPoolName:const char 
+EventBufferSize:uint64_t
+EventPoolName:const char *
+ControlBufferSize:uint64_t
+ControlPoolName:const char *

bnet::EventBuilderModule

#fInpPool:dabc::PoolEnvelope*
#fOutPool:dabc::PoolEnvelope*
#fNumSenders:int
#fWorker:EventBuilderWorker*

+EventBuilderModule
+NumSenders:int
+ProcessEvent:void

bnet::EventBuilderWorker

+EventBuilderWorker
+AddPacket:void
+NumPackets:int
+IsCompleteEvent:bool
+ProduceEvent:bool

bnet::EventFilterModule

#fInpPool:dabc::PoolEnvelope*

+EventFilterModule
+ProcessInputEvent:void

bnet::GlobalDFCModule

#fNumNodes:int

+GlobalDFCModule
+NumNodes:int

bnet::LocalDFCModule

#fNodeId:int

+LocalDFCModule
+NodeId:int

bnet::ReceiverModule

#fNumSenders:int
#fPool:dabc::PoolEnvelop
#fRecvRate:dabc::Ratem
#fLoopCounter:int

+ReceiverModule
+ProcessEvent:void
+AfterModuleStop:void
+NumSenders:int

bnet::SenderModule

#fNumReceivers:int
#fPool:dabc::PoolEnvelop
#fWorker:SenderWorker*
#fTranportBufferSize:int
#fSendRate:dabc::Ratem

+SenderModule
+ProcessEvent:void
+NumReceivers:int

bnet::SenderWorker

+SenderWorker
+DefineTargetNode:int

bnet::SubeventCombinerModule

#fNumReadout:int
#fInpPool:dabc::PoolEnvelope*
#fOutPool:dabc::PoolEnvelope*
#fWorker:SubeventsCombinerWorke

+SubeventCombinerModule
+ProcessEvent:void
+NumReadout:int

bnet::SubeventsCombinerWorker

+SubeventsCombinerWorker
+AddPacket:void
+NumPackets:int
+IsCompleteSubevent:bool
+ProduceSubevent:boolbnet::SubeventsGeneratorWorker

+SubeventsGeneratorWorker
+Generate:bool

dabc::CommandStopModule

+CommandStopModule

std::exception
dabc::Exception

#fWhat:std::string

+Exception
+Exception
+~Exception
+what:const char *

dabc::SegmentedBuffer

#fCapacity:unsigned
#fNumSegments:unsigned
#fSegments:Segment*

#Rellocate:void
#SegmentedBuffer
#~SegmentedBuffer
+AddSegment:bool
+AddSegment:bool
+GetTotalSize:BufferSize_t
+NumSegements:unsigned
+GetId:BufferId_t
+GetDataLocation:void *
+GetDataSize:BufferSize_t
+GetOffset:BufferSize_t

 Segment

dabc::TimeSyncModule

#fMasterConn:bool
#fNumSlaves:int
#fSyncTimes:double *
#fPoolName:String
#fTimeSource:TimeSource*
#fWorkBuf:MemoryBuffer*
#fCurrCmd:Command*
#fSlaveCnt:int
#fPktCnt:int
#fLoopTime:Average
#fMasterToSlave:Average
#fSlaveToMaster:Average
#fSetShift:double
#fSetScale:double

#FillMasterPacket:bool
#FillSlavePacket:bool
#ProcessFastRecv:bool
#ExecuteCommand:bool
#ProcessTimerEvent:void
#BeforeModuleStart:void
#AfterModuleStop:void
+TimeSyncModule
+~TimeSyncModule

dabc::CommandChannelModule

#fPool:PoolEnvelope*
#fIsMaster:bool
#fNumSlaves:int
#fCmdOutQueue:CommandsQueue*

+CommandChannelModule
+~CommandChannelModule
+IsMaster:bool
+NumSlaves:int
+GetPool:MemoryPool*
+ExecuteCommand:bool
+ProcessInputEvent:void
+ProcessOutputEvent:void
#SendSubmittedCommands:void

dabc::StandaloneManager

#fNodeId:int
#fNumNodes:int
#fCmdChannel:CommandCha
#fCmdThread:ModulesThread

+StandaloneManager
+~StandaloneManager
+NodeId:int
+NumNodes:int
+ConnectCmdChannel:void
+SubmitRemoteCommand:bo
+HaltAllNodes:void
+ParameterEvent:void
#DefineNodeId:int
#DefineNodeName:std::string
#DefineNumNodes:int
#ValidNodeName:bool
#CanSendCmdToManager:bo
#SendRemoteCommand:bool
#SendRemoteReply:bool
#DoCommandRecv:void

dabc::TimeSource

#fClockShift:cycles_t
#fTimeScale:double
#fTimeShift:double

+TimeSource
+TimeSource
+operator=:TimeSource&
+~TimeSource
+GetTimeStamp:double
+CalcTimeStamp:double
+SetCalibr:void
+AdjustTimeStamp:void
+AdjustCalibr:void

dabc::CpuStatistic

#system1:unsigned long
#system2:unsigned long
#user1:unsigned long
#user2:unsigned long
#idle1:unsigned long
#idle2:unsigned long
#fStatFp:FILE*

+CpuStatistic
+~CpuStatistic
+Reset:bool
+Measure:bool
+CPUutil:double
#Get:bool

dabc::PoolEnvelope

#fPool:MemoryPool*
#fRequiredNumber:uint
#fRequiredSize:uint64_

+PoolEnvelope
+~PoolEnvelope
+SetRequirements:void
+IncrementRequiremen
+GetRequirements:boo
+IsPoolAssigned:bool
+AssignPool:void
+DisconnectPool:void
+TakeBuffer:MemoryBu
+ProcessAction:void

 pool:MemoryPool*

dabc::ManagerPlugin

+ManagerPlugin
+~ManagerPlugin
+CreateModule:Module*

dabc::ManagerThread

#fManager:Manager*
#fCondition:Condition
#fEvents:EventsIdQueue

+ManagerThread
+~ManagerThread
+WorkingLoop:void
+DoWakeup:bool
+FireEvent:void

dabc::EventsIdQueue

#fQueue:stl_eventsid_que

+EventsIdQueue
+~EventsIdQueue
+Push:void
+Pop:EventId
+Size:unsigned

dabc::Module

#fModuleThrd:ModulesThread*
#fWorking:int
#fItems:PointersVector
#fInputPorts:PortsIndexVector*
#fOutputPorts:PortsIndexVector*
#fPorts:PortsIndexVector*
#fCommands:ModuleCommandsQueu
#fReplyes:ModuleCommandsQueue*
#fOwnMainLoop:bool
#fModuleId:int

#init:void
+Module
+Module
+~Module
+AssignToThread:void
+GetModuleThread:ModulesThread*
+Start:void
+Stop:void
+SubmitCommand:bool
+NumInputs:int
+NumOutputs:int
+NumPorts:int
+Input:Port*
+Output:Port*
+IOPort:Port*
+FindParam:Parameter*
+SetParamStr:bool
+SetParamDouble:bool
+GetPoolsFolder:Folder*
+GetPortsFolder:Folder*
+GetObjFolder:Folder*
+GetParsFolder:Folder*
+GetTimersFolder:Folder*
+GetItem:ModuleItem*
+TakeBuffer:MemoryBuffer*
#IsWorking:bool
#IsOwnMainLoop:bool
#SetOwnMainLoop:void
#MainLoop:void
#TestWorking:bool
#BeforeModuleStart:void
#AfterModuleStop:void
#ProcessEvent:void
#ProcessInputEvent:void
#ProcessOutputEvent:void
#ProcessPoolEvent:void
#ProcessTimerEvent:void
#ProcessUserEvent:void
#ProcessFastRecv:bool
#ExecuteCommand:bool
#ReplyCommand:bool
#AssignTransport:void
#CreatePool:PoolEnvelope*
#CreateInput:int
#CreateOutput:int
#CreatePort:int
#CreateParameter:Parameter*
#CreateTimer:Timer*
#FindTimer:Timer*
#ShootTimer:bool
#GetPortItem:Port*
#ItemCreated:void
#ItemDestroyed:void
#ProcessReply:bool
#ThrdTimeStamp:double
#GetThrdTimeSource:TimeSource*
-ModuleMainLoop:void
-FireEvent:void
-PreprocessEvent:bool
-DoTransportAssign:void
-DoStop:void
-DoStart:void

dabc::ObjectsQueue

#fQueue:stl_objs_queue*
#fIsOwner:bool
#fQueueMutex:Mutex*

+ObjectsQueue
+~ObjectsQueue
+Push:void
+Pop:Basic*
+Size:unsigned

T:class
dabc::CleanupEnvelope

#fObj:T*

+CleanupEnvelope
+~CleanupEnvelope

dabc::Basic

-fParent:Basic*
-fName:String
-gNumInstances:long

+Basic
+~Basic
+GetParent:Basic*
+MakeFullName:void
+GetFullName:String
+GetName:const char *
+IsName:bool
+FillInfo:void
+GetManager:Manager*
+NumInstances:long
#SetName:void
#DeleteThis:void
-ChildCreated:void
-ChildDestroyed:void

dabc::Runnable

+MainLoop:void *
+~Runnable

dabc::Thread

#fThrd:pthread_t

+Thread
+~Thread
+Start:void
+Join:void
+Kill:void
+SetPriority:void
+IsItself:bool dabc::RunnableThread

-fWorkStatus:EWorkStatu
-fOwnMutex:Mutex
-fStartCond:Condition*
-fSyncCond:Condition*
-fWaitingJoin:bool
-fWorkMutex:Mutex*

-MainLoop:void *
#WorkingLoop:void
#DoWakeup:bool
#SetWorkMutex:void
#GetWorkMutex:Mutex*
#_IsWorking:bool
#ConfirmWakeup:void
+RunnableThread
+~RunnableThread
+IsWorking:bool
+Go:bool
+Stop:void
+DoThreadSync:bool
+WaitForJoin:bool
+SetThreadPriority:void

 EWorkStatus

dabc::PointersVector

#fVector:stl_voidstar_vector*

+PointersVector
+~PointersVector
+push_back:void
+pop_back:void *
+index_of:int
+remove:bool
+remove:bool
+at:void *
+size:int
+operator[]:void * &
+clear:void

dabc::Manager

#fWorking:bool
#fCmdThread:ManagerThread*
#fUseThreadForReply:bool
#fCommandsQueue:CommandsQueue
#fReplyesQueue:CommandsQueue
#fCleanupQueue:ObjectsQueue
#fSendCmdsMutex:Mutex*
#fSendCmdCounter:int
#fSendCommands:PointersVector

#Manager
#~Manager
#ExtractManagerName:const char *
+SetUseThreadForReply:void
+WaitCmdThreadJoin:bool
+HaltManager:void
+GetPluginFolder:Folder*
+GetDeviceFolder:Folder*
+GetThreadsFolder:Folder*
+GetModulesFolder:Folder*
+GetPoolsFolder:Folder*
+GetConnFolder:Folder*
+FindModule:Module*
+FindPort:Port*
+FindNonconnectedPort:Port*
+FindDevice:GenericDevice*
+FindPool:MemoryPool*
+CreateMemoryPools:void
+SubmitCommand:bool
+SubmitCommand:bool
+ModuleExecption:void
+SamplePacket:void
+ParameterEvent:void
+StartModule:void
+StartAllModules:void
+DeleteObject:void
+DeleteAnyObject:void
+CleanupManager:void
+DeleteAllModules:void
+GetThread:ModulesThread*
#ProcessReply:bool
#ExecuteCommand:bool
#ExecuteSpecialCommand:bool
#ExecuteManagerCommand:bool
#CreateStandardModule:Module*
#PostCommandProcess:bool
#ProcessEvent:void
#IsClientWorking:bool
#ValidNodeName:bool
#CanSendCmdToManager:bool
#SendRemoteCommand:bool
#SendRemoteReply:bool
#RecvRemoteCommand:void
#RecvRemoteReply:void

 MgrEvents

enum
dabc::EMemoryBufferType

+mbt_Generic:int
+mbt_Int64:int
+mbt_TymeSync:int
+mbt_AcknCounter:int
+mbt_User:int

dabc::Buffer

#fPool:MemoryPool*
#fReadOnly:bool
#fTypeId:uint32_t
#fUserId:uint32_t
#gNumInstances:long

#Buffer
#~Buffer
#SetReadOnlyFlag:void
+GetPool:MemoryPool*
+IsReadOnly:bool
+SetTypeId:void
+GetTypeId:uint32_t
+SetUserId:void
+GetUserId:uint32_t
+GetTotalSize:BufferSize
+Release:void
+NumInstances:long

dabc::SocketConnThread

#fMain:SocketDevice*
#fServerHost:String
#fServerPort:int
#fServerSocket:int
#fConnCounter:int
#fMutex:Mutex
#fConnRecs:PointersVector

+SocketConnThread
+~SocketConnThread
+TryServerPort:bool
+ServerHost:const char *
+ServerPort:int
+WorkingLoop:void
+DoWakeup:bool
+StartServerConnect:bool
+StartClientConnect:bool
#ServerWorkingLoop:void
#ClientWorkingLoop:void
#CleanupTimeout:bool

 SocketConnRec

dabc::SocketRecvThread

#fMain:SocketDevice*
#fWakeupMutex:Mutex
#fWakeupCounter:int
#fWakeupPipe:int [2]

#WorkingLoop:void
#DoWakeup:bool
+SocketRecvThread
+~SocketRecvThread

dabc::SocketTransport

#fSocket:int
#fSocketRecvQueue:Soc

#_SubmitSend:void
#_SubmitRecv:void
#RecvDataFromSocket:in
#SendDataOverSocket:bo
+SocketTransport
+~SocketTransport
+MaxSendSegments:int

dabc::SocketSendThread

#fQueue:EventsIdQueue
#fCondition:Condition*

#WorkingLoop:void
#DoWakeup:bool
#FireEvent:void
+SocketSendThread
+~SocketSendThread

dabc::IntParameter

#fValue:int

+IntParameter
+Kind:EParamKind
+GetPtr:void *
+GetStr:bool
+SetStr:bool
+SetInt:bool
+GetInt:int
+GetDouble:double
+SetDouble:bool

dabc::DoubleParameter

#fValue:double

+DoubleParameter
+Kind:EParamKind
+GetPtr:void *
+GetStr:bool
+SetStr:bool
+SetDouble:bool
+GetDouble:double

dabc::Parameter

#fFixed:bool

+Parameter
+~Parameter
+Kind:EParamKind
+GetPtr:void *
+IsFixed:bool
+SetFixed:void
+GetStr:bool
+SetStr:bool
+GetDouble:double
+SetDouble:bool
+FillInfo:void
#Changed:void
#RaiseEvent:void

dabc::StrParameter

#fValue:String

+StrParameter
+Kind:EParamKind
+GetPtr:void *
+GetStr:bool
+SetStr:bool
+GetDouble:double
+SetDouble:bool

enum
dabc::EParamKind

+parNone:int
+parString:int
+parDouble:int
+parInt:int

dabc::LocalTransport

#fPair:LocalTransportPair
#fOther:LocalTransport*
#fRecvQueue:LocalTrans

#PortChanged:void
+LocalTransport
+~LocalTransport
+ProvidesInput:bool
+ProvidesOutput:bool
+Recv:void
+RecvQueueSize:int
+Send:void
+SendQueueSize:int
+DirectSend:void
+MaxSendSegments:int

dabc::PCITransport

#fMutex:Mutex
#fRecvQueue:PCITransp
#fRecvQueueLength:int
#fDMARecvQueue:PCIDM
#fPool:MemoryPool*

#PushBuffer:bool
#PushDMABuffer:bool
#PortChanged:void
+PCITransport
+~PCITransport
+ProvidesInput:bool
+ProvidesOutput:bool
+Recv:void
+RecvQueueSize:int
+Send:void
+SendQueueSize:int
+MaxSendSegments:int
+DirectSend:void

std::queue<uint32_t>
dabc::SocketRecvQueue

dabc::AbbDevice

-fDMAengine:mprace::DMAEngineWG*
-fCurrentBuffer:mprace::DMABuffer*
-fExplicitPolling:bool

+AbbDevice
+~AbbDevice
+WriteBuffer:bool
+ReadBuffer:bool
+SetExplicitPolling:void

std::queue<mprace::DMABuffer*>
dabc::PCIDMATransportRecvQueue

dabc::GenericTransport

#fPortMutex:Mutex
#fPort:Port*
#fDevice:GenericDevice*
#gNumTransports:long

#GenericTransport
#FireInput:void
#FireOutput:void
#PortChanged:void
#ProcessFastRecv:bool
+~GenericTransport
+AssignPort:void
+DettachPort:void
+IsPortAssigned:bool
+ProvidesInput:bool
+ProvidesOutput:bool
+Recv:void
+RecvQueueSize:int
+Send:void
+SendQueueSize:int
+DirectSend:void
+MaxSendSegments:int
+NumTransports:long

dabc::CommandDoTimeSync

+CommandDoTimeSync

dabc::CommandPCIBoardDeviceConnect

+CommandPCIBoardDeviceConnect

dabc::Command

#fParams:CommandPara
#fClient:CommandClient*

+Command
+~Command
+SetPar:void
+GetPar:const char *
+RemovePar:void
+SetStr:void
+GetStr:const char *
+SetBool:void
+GetBool:bool
+SetInt:void
+GetInt:int
+SetPtr:void
+GetPtr:void *
+SaveToString:void
+ReadFromString:bool
+AddValuesFrom:void
+SetResult:void
+GetResult:bool
+ClearResult:void
+SetClient:void
+IsClient:bool
+DoReply:void

std::queue<MemoryBuffer*>
dabc::LocalTransportRecvQueue

dabc::LocalTransportPair

#fOwnMutex:Mutex
#fMutex:Mutex*
#fMemCopy:bool
#fTr1:LocalTransport*
#fTr2:LocalTransport*

#CheckCleanup:void
+LocalTransportPair
+~LocalTransportPair
+IsActive:bool

dabc::LocalDevice

#fCounter:long

+LocalDevice
+~LocalDevice
+SubmitCommand:bool
+CleanupDevice:void
+ConnectPorts:bool

dabc::GenericDevice

#GenericDevice
+~GenericDevice
+CleanupDevice:void

dabc::NetworkDevice

#fDeviceMutex:Mutex
#fVector:NetTransportVec
#fVectorChanged:bool

#NetworkDevice
#~NetworkDevice
#AddTransport:void
#GetThrdsFolder:Folder*
#InitiateCleanup:void
#_VectorSize:unsigned
#_VectorAt:NetworkTrans
#CloseNetDevice:void
#DeleteTransports:void
+CleanupDevice:void
+GetTransport:NetworkTr
+SubmitCommand:bool
+ServerConnect:bool
+ClientConnect:bool
+FillConnServerId:bool

dabc::VerbsConnThrd

#fMain:VerbsDevice*
#fUseMulti:bool
#fMultiLID:uint16_t
#fMultiAH:ibv_ah *
#fQueueLength:int
#fBufferSize:int
#fConnCQ:VerbsCQ*
#fConnQP:VerbsQP*
#fConnCounter:int
#fConnPool:VerbsMemor
#fHandshakePool:VerbsM
#fMutex:Mutex
#fConnRecs:PointersVec

#FindRec:VerbsConnRec
#FindRecHS:VerbsConnR
#ProcessHSPacketSend:
#ProcessUDPacketRecv:
#ProcessHSPacketRecv:
+VerbsConnThrd
+~VerbsConnThrd
+WorkingLoop:void
+DoWakeup:bool
+DoServer:bool
+DoClient:bool

 VerbsConnRec

dabc::VerbsMemoryPool

#fUD:bool
#f_mr:ibv_mr *
#f_rwr:ibv_recv_wr *
#f_swr:ibv_send_wr *
#f_sge:ibv_sge *

+VerbsMemoryPool
+~VerbsMemoryPool
+mr
+GetRecvWR
+GetSendWR
+GetRecvWR
+GetSendWR
+GetSendBufferLocation:void *

dabc::VerbsQP

#fQPCounter:uint32_t
#fVerbs:VerbsDevice*
#fType:ibv_qp_type
#f_qp:ibv_qp *
#f_local_psn:uint32_t
#f_remote_lid:uint16_t
#f_remote_qpn:uint32_t
#f_remote_psn:uint32_t
#fNumSendSegs:int

+VerbsQP
+~VerbsQP
+qp
+qp_type:ibv_qp_type
+is_ud:bool
+qp_num:uint32_t
+local_psn:uint32_t
+NumSendSegs:int
+Connect:bool
+InitUD:bool
+remote_lid:uint16_t
+remote_qpn:uint32_t
+remote_psn:uint32_t
+Post_Send:bool
+Post_Recv:bool
+AttachMcast:bool
+DetachMcast:bool

dabc::VerbsCQ

#f_cq:ibv_cq *
#f_channel:ibv_comp_cha
#f_ownchannel:bool
#f_wc:ibv_wc
#f_srq:ibv_srq *
#f_pipe:int [2]

+VerbsCQ
+~VerbsCQ
+channel
+cq
+wc
+srq
+wr_id:uint64_t
+imm_data:uint32_t
+imm_data_host:uint32_t
+qp_num:uint32_t
+src_qp:uint32_t
+WasRecvOper:bool
+CreateWakeUpPipe:void
+WakeUp:void
+Poll:int
+Wait:int
+arg:uint64_t
+StatusStr:const char *

dabc::VerbsRecvThread

#fChannel:ibv_comp_channe
#fCQ:VerbsCQ*
#fLoopBackQP:VerbsQP*
#fLoopBackPool:VerbsMemo
#fPollingCnt:int

+VerbsRecvThread
+~VerbsRecvThread
+WorkingLoop:void
+DoWakeup:bool
#TestPolling:bool
#WaitChannelEvent:bool

struct
VerbsConnectData

+kind:uint64_t
+node_LID:uint64_t
+node_Port:uint64_t
+conn_QPN:uint64_t
+conn_PSN:uint64_t
+tr_QPN:uint64_t
+tr_PSN:uint64_t
+hand_QPN:uint64_t
+hand_PSN:uint64_t
+ConnType:uint64_t
+ConnId:char [512]

dabc::NetworkTransport

#fTransportId:uint32_t
#fIsInput:bool
#fIsOutput:bool
#fPool:MemoryPool*
#fUseAckn:bool
#fInputQueueLength:int
#fOutputQueueLength:int
#fMutex:Mutex
#fNumRecs:uint32_t
#fRecsCounter:uint32_t
#fRecs:NetIORec*
#fOutputQueueSize:int
#fAcknAllowedOper:int
#fAcknSendQueue:NetIORecsQueue*
#fAcknSendBuf:MemoryBuffer*
#fAcknSendBufBusy:bool
#fInputQueueSize:int
#fInputQueue:NetIOBuffersQueue*
#fFirstAckn:bool
#fAcknReadyCounter:int
#fErrorState:bool

#NetworkTransport
#~NetworkTransport
#Init:void
#Close:void
#ErrorClose:void
#PortChanged:void
#IsActive:bool
#_TakeRec:uint32_t
#_ReleaseRec:void
#FillRecvQueue:void
#CheckAcknReadyCounter:bool
#_SubmitAllowedSendOperations:void
#_SubmitRecv:void
#_SubmitSend:void
#PackHeader:bool
#UnpackHeader:bool
+GetId:int
+ProcessSendCompl:void
+ProcessRecvCompl:bool
+ProvidesInput:bool
+ProvidesOutput:bool
+Recv:void
+RecvQueueSize:int
+Send:void
+SendQueueSize:int
+DirectSend:void
+ProcessAction:void

 ENetworkOperTypes
 NetIORec

dabc::NetworkDeviceThread

#fDevice:NetworkDevice*

+NetworkDeviceThread
+~NetworkDeviceThread

dabc::SocketDevice

#fSendThrd:SocketSendT
#fRecvThrd:SocketRecvT
#fServerThrd:SocketConn
#fClientThrd:SocketConn

+SocketDevice
+~SocketDevice
+ServerConnect:bool
+ClientConnect:bool
+FillConnServerId:bool
#CreateTransport:void
#RebuildUFDS:bool

dabc::Port

#fPool:PoolEnvelope*
#fInputQueueCapacity:int
#fInputPending:int
#fOutputQueueCapacity:int
#fOutputPending:int
#fUseAcknoledges:bool
#fTransport:GenericTransport*

#DecOutputPending:void
#IncInputPending:void
#DirectSend:bool
#ProcessFastRecv:bool
+Port
+~Port
+Pool:PoolEnvelope*
+InputQueueCapacity:int
+OutputQueueCapacity:int
+IsUseAcknoledges:bool
+ChangeUseAcknoledges:void
+NumOutputBuffersRequired:int
+NumInputBuffersRequired:int
+AssignTransport:void
+IsConnected:bool
+Disconnect:void
+IsInput:bool
+IsOutput:bool
+FireInput:void
+FireOutput:void
+OutputQueueSize:int
+OutputPending:int
+OutputBlocked:bool
+MaxSendSegments:int
+Send:bool
+Send:bool
+InputQueueSize:int
+InputPending:int
+InputBlocked:bool
+Recv:bool
+Recv:bool

dabc::PCIBoardDevice

#fCancelIO:bool
#fEnableDMA:bool
#fBoard:mprace::Board*
#fPool:MemoryPool*
#fTransport:PCITransport
#fThread:PCIWorkingThre
#fReadBAR:unsigned int
#fReadAddress:unsigned
#fReadLength:unsigned in
#fWriteBAR:unsigned int
#fWriteAddress:unsigned 
#fWriteLength:unsigned in
-fDMABuffers:std::vector<
-fFreeBuffersQueue:std::q
-fMutex:Mutex

+PCIBoardDevice
+PCIBoardDevice
+~PCIBoardDevice
+SubmitCommand:bool
+CleanupDevice:void
+WriteBuffer:bool
+ReadBuffer:bool
+ProcessIO:void
+BuildIOBuffers:void
+NextDMABuffer:mprace
+ReleaseDMABuffer:void
+SetReadBuffer:void
+SetWriteBuffer:void
+IsCancelIO:bool
+CancelIO:void
#ForwardBuffer:bool
#ForwardBuffer:bool std::queue<MemoryBuffer*>

dabc::PCITransportRecvQueue

dabc::PCIWorkingThread

#fDevice:PCIBoardDevice*

#WorkingLoop:void
#DoWakeup:bool
+PCIWorkingThread
+~PCIWorkingThread

std::queue<MemoryBuffer*>
dabc::NetIOBuffersQueue

std::queue<uint32_t>
dabc::NetIORecsQueue

Test2SendModule

#fPool:dabc::PoolEnvelop
#fCanSend:bool
#fSendRate:dabc::Ratem
#fPortCnt:int

+Test2SendModule
+ExecuteCommand:bool
+ProcessOutputEvent:vo
+ProcessTimerEvent:void
+AfterModuleStop:void

Test2RecvModule

#fPool:dabc::PoolEnvelop
#fSleepTime:int
#fRecvRate:dabc::Ratem
#fRealSleepTime:dabc::A

+Test2RecvModule
+ExecuteCommand:bool
+ProcessInputEvent:void
+AfterModuleStop:void

Test2WorkerModule

#fCounter:int

+Test2WorkerModule
+ExecuteCommand:bool
+MainLoop:void

bnet::ReadoutModule

#fSubId:SubDetector_t
#fPool:dabc::PoolEnvelop
#fWorker:SubeventsGene
#fEventCnt:uint64_t
#fAbbInput:bool
#fAbbIndependent:bool
#fLastTm:double
#fMaxDiff:double
#fAverDiff:dabc::Average
#fAbbRate:dabc::Rateme

+ReadoutModule
+BeforeModuleStart:void
+AfterModuleStop:void
+MainLoop:void
+SubId:SubDetector_t
+ProcessOutputEvent:vo
+ProcessInputEvent:void
#GeneratePacket:bool

dabc::Average

#num:long
#sum1:double
#sum2:double
#min:double
#max:double

+Average
+~Average
+Reset:void
+Fill:void
+Number:long
+Mean:double
+Max:double
+Min:double
+Dev:double
+Show:void

dabc::Ratemeter

#firstoper:double
#lastoper:double
#numoper:long
#totalpacketsize:long
#fMeasureInterval:double
#fMeasurePoints:long
#fPoints:double *

+Ratemeter
+~Ratemeter
+DoMeasure:void
+Packet:void
+Reset:void
+GetRate:double
+GetTotalTime:double
+AverPacketSize:int
+GetNumOper:int
+SaveInFile:void
+SaveRatesInFile:void

Test2Plugin

+Test2Plugin
+CreateModule:dabc::Mo

DABC 10-Jul-2007
(Note: Mutex and Lockguard
hidden)

EthernetInfiniBand

PCIboard

6 Modules

Port
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DABC Implementation of a PCI board

dabc::Transport

dabc::Device

dabc::PCIDevice

dabc::PCITransport

dabc::PCIWorkingThread
dabc::AbbDevice

Driver components
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DABC Controls

Tools for controls

• Configuration via XML files
• State machines, Infospace, message/error loggers, monitoring
• Communication: Webserver, SOAP, DIM
• Connectivity through DIM to: LabView, EPICS, Java, any DIM client/server
• Java with NetBeans (Matisse GUI builder) maybe soon in Eclipse
• Front-end controls?
• Mix of cooperating control systems
• First LabView and Java GUIs operable
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DABC Controls & monitoring communication

XDAQ Executive (process, addressspace)

Web server (SOAP)

DIM client:
Java GUI
LabView GUI
EPICS GUI

SOAP client:
Java GUI

Infospace

XDAQ Application

Modules 
command queue

DABC Core

DIM server

State machine

Web browser
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DABC Java-DIM Control

Generic construction from 
commands and parameters 
offered by DABC DIM servers

Applications create the 
commands and parameters
and publish

Rate meter, trending, statistics
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DABC InfiniBand test cluster at GSI

• 4 nodes:
– Double Opteron 2.2 GHz, 2GB RAM
– Mellanox MHES18-XT host adapter (PCIe)
– 2x Gigabit Ethernet host adapters
– SuSE Linux 9.3, x64bit version

• Mellanox MTS2400 24X InfiniBand switch

InfiniBand switch: TS2400

InfiniBand HCA: MHES18-XT

Gigabit Ethernet switch
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DABC Network test performance 4x4 bidirectional
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DABC Optimized transfer (23 nodes at FZK), all to all

Synchronization never 
overloads receivers,
but gains 25% only!

We thank Frank Schmitz, Ivan Kondov and Project CampusGrid at the 
Institute for Scientific Computing, Forschungszentrum Karlsruhe for providing 
resources and support for the large-scale measurements.
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DABC Scaling of performance (FZK)

Degration only with large buffers
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DABC DABC: Full event building example measurement

plugin

input4*Readout
Data generators

combiner

receiver

sender

Network

builder analysis

4 nodes, all to all
6 different modules

Node

Node
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DABC Dataflow engine and event building rate

4x4 nodes
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DABC DABC further tasks

Achieved
• Infrastructure

– Setup, configure
– Communication lines
– Multithreading

• Data flow engine
– InfiniBand
– Sockets (Gigabit Ethernet)
– first PCIexpress board
– very high performance

• Very first (0.1) Java GUI

Todo
• Data formats
• Combiner/Time sort
• MBS
• Event building
• Final Programming Interface 

definitions
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DABC Resources and time 

• People of data processing group
H.G.Essel
J.Adamczewski
N.Kurz
S.Linev

• People of controls group
maybe one FTE

• People from CBM
hopefully

• CBM requires in 2007 a data taking system
Start with small system, grow on demand
Preliminary controls

• NUSTAR ?
In discussion

• MBS currently rather a first test bed
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