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First analysis (cluster
finding) directly at the
Onboard FPGA

~80 Input Nodes

« Commodity Server

« Equipped with
CRORCs and GPUs

FDR InfiniBand
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High Level Trigger

« Trigger Accept or
reject events on
the basis of full online
reconstruction and
analysis

« Select physics regions
of interest within the
events

« Compress the event
size without loss
of physics information.
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GTX RefClk SMA Connectors
Configurable GTX  for additional GTX
Reference Clock and System Clocks

Configuration Flash
2x 128Mbit Xilinx
PlatformFlash XL

FMC LPC JTAG-Connection
VITA57.1 FMC for FPGA Programming
LPC Connector System Clock Cables

8i-Color LED 200 MHz

in 10-Bracket

= A SDCard Socket

Power Connection
via 6-Pin PCle GPU
Power Connector

3x QSFP:

12 fast serial links

connected to FPGA

transceivers (GTX)

Upto 6.6 Gbps per|  Ryas siot:
channel 4'LVDS pairs,

up to 800 Mbps.
Not for Ethernet.

2x DDR3 SO-DIMM
PCle Gen2, 8 Lanes Two independent SO-DIMMs

8x 5.0 Gbps, connected to Up to 1066 Mbps with Xilinx

Microcontroller for Xilinx PCle Hard Block MIG DDR3 Softcore
Configuration monitoring
and connection to Host via

PCle SMBus Lines

Author: Heiko Engel
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Green-IT

The Portable Driver Architecture (PDA) is a
microdriver library which enables programming of
drivers for PCI devices in user space. It is also

High performance computing
~Programmierung (Multi-, Manycore, OS)

Firedancer optimized for high-throughput and low-latency
2The Portable Driver Architecture scenarios, Currently, the PDA supports the following
Lattice QCD aspects of PCI driver programming:
Ultra relativistic Molecular Dynarmics + Interrupting
ve: portable, zero-overhead SIMD @ INTx
library for C++ o MSI
Varlesungen « Basic Address Registers (BARs)
ViESTBaEET © Direct access

+ Protected access

Abschlussarbeiten © Optimized memcpy routines

Seitenubersicht Direct Memary Access (DMA)

e o Persistent memory allocation of large
buffers

© Userspace buffer registration

o DMA buffer sharing

o Scatter/Gather lists

13. April 2015 Test Driven Development for Device Drivers P. 5 of 27



De\ﬂ

~

r|vers | \ o

a

FIAS Frankfurt Institute
for Advanced Studies

13. April 2015

Test Driven Development for Device Drivers

5%

7%

BN B QRN N B N W |

IPC
Virtualization
Block
Security

Lib

Memory
Networking
File Systems
HAL

Drivers

Misc

P. 6 of 27



De%ﬂe&%iv@De\vel opment % e L ]
| ¥ \ i

13. April 2015 Test Driven Development for Device Drivers P. 7 of 27



De%ﬂe&%iv@De\vel opment % e L ]
| — — —

13. April 2015 Test Driven Development for Device Drivers P. 8 of 27



FIAS Frankfurt Institute
@ for Advanced Studies g

Application Code:
@ Write a test

@ Implement application until test
complies

© goto 1
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Application Code: Driver Code:
Q@ Write a test Q@ Write a test
@ Implement application until test @ Implement driver until you think
complies that the test could comply
© goto 1 © Run the test

@ Run into the basement for
reseting your test machine

© goto 2
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QEMU |

Virtual PCIl-Device
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QEMU @ Hle Virt. PCl-Device
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Hardware Software ~ Hardware Engineer  Driver Developer
Codesigner
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’ \ System A System B
CPU Intel Xeon E5-2640 AMD FX-8320
CPU Clock 2.50 GHz 3.50 GHz
# Sockets 2 1
# Cores 12 8
Mainboard SM X9DRG-QF GA-78LMT
RAM Type DDR3 1333 MHz DDR3 1600 MHz
RAM Size 128 GiB 16 GiB
RAM Channels 4 (16 slots) 2 (4 slots)
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[k] __srcu_read_unlock [ ] 1.44%
[k] kvm_check_request [ | 1.69%
[k] __srcu_read_lock [ | 1.84%
[K] native_write_msr_safe E 2.39%
[] check_preemption_disabled [ | 2.59%
[K] native_read_tsc [ | 2.68%
[k] arch_local_irq_enable [ | 3.40%
[k] kvm_arch_vcpu_ioctl_run [ ] 3.49%
[K] apic_timer_interrupt S 5.15%

[k] svm_vcpu_run | | 10.61%
[ I 1

0% 10% 20%

Runtime Share
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Thanks for the attention!

Get the code under:
http://tinyurl.com/lew6yjp
or
goto http://www.compeng.de
click Projects — Programming — Firedancer
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