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ATLAS DAQ:
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Functionality
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I I Scalable architecture
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Development Platform

HiTech Global PCle development
Xilinx Virtex-7
PCle Gen-2/3 x8

24 bi-directional links
http://hitechglobal.com/Boards/PCIE-CXPhtm
With custom TTCfx FMC

SuperMicro X10DRG-Q
2x Haswell CPU, up to 10 cores
6x PCle Gen-3 slots

64 GB DDR4 Memory
http://supermicro.com/products/motherboard/Xeon/C600/X10DRG-Q.cfm

Mellanox ConnectX-3 VPI
FDR/QDR Infiniband
2x10/40 GbE

http://www.mellanox.com/page/products dyn?product family=119&mtag=c
onnectx 3 vpi
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Demonstrator Firmware Design

E-link data is encoded in fixed-size
blocks before transmitting over PCle
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FELIX DMA Core

Interrupt
FELIX DMA Core ™ controller
DMA_read_write
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FIFO P Read fifo— Read/Write A~ = >
™ header axis_rc
Xilinx
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Published as OpenSource (LGPL) on
OpenCores

http://opencores.org/project,virtex/ pcie_dma

DMA interface to the
Xilinx Virtex-7 PCle Gen3
hard block

MSI-X compatible interrupt
controller

Developed at Nikhef for
use in FELIX

Memory cPU
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http://opencores.org/project,virtex7_pcie_dma
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block sizes
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Read Blocks
from File
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Summary
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HLTPU

general-purpose data-routing device

connects ATLAS detector frontends to the ATLAS DAQ

system

load balancing, automatic failover, routing based on type of
data (physics events, control, calibration, ...)
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Examples for Functions

Forward
all incoming data of e-link |
to
pc-dag-00.cern.ch

Forward
Packets with data[5] == OxAB
to
10.0.0.1:1234

Forward
a random 10% sample of e-link |
to
my-monitoring-server

Forward
all incoming data of e-link 2
to any of
{pc-dag-00, pc-dag-01, pc-dag-02}

Send a complete e-link to a destination

Send only certain packets, marked
by a flag in the data stream, to a
certain destination

Send a certain percentage of
incoming data to a monitoring
system

Load balancing: Distribute load

among multiple systems
20



GBT Firmware
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