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The ALICE Experiment
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High Level Trigger
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● Commodity Server 
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● Trigger Accept or 

reject events on 
the basis of full online 
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of interest within the 
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● Compress  the event 
size without loss 
of physics information.

13. April 2015 Test Driven Development for Device Drivers P. 3 of 27



The Common Read Out Receiver Card

3x QSFP:

12 fast serial links

connected to FPGA

transceivers (GTX)

Up to 6.6 Gbps per

channel
RJ45 Slot:

4 LVDS pairs, 

up to 800 Mbps. 

Not for Ethernet.

PCIe Gen2, 8 Lanes 

8x 5.0 Gbps, connected to

Xilinx PCIe Hard Block

2x DDR3 SO-DIMM

Two independent SO-DIMMs

Up to 1066 Mbps with Xilinx

MIG DDR3 Softcore

FMC LPC

VITA57.1 FMC 

LPC Connector

SMA Connectors 

for additional GTX 

and System Clocks
Configuration Flash

2x 128Mbit Xilinx 

PlatformFlash XL

Microcontroller for 

Configuration monitoring

and connection to Host via 

PCIe SMBus Lines.

GTX RefClk

Configurable GTX 

Reference Clock

System Clock

200 MHzBi-Color LED

in IO-Bracket

SDCard Socket

JTAG-Connection

for FPGA Programming

Cables

Power Connection

via 6-Pin PCIe GPU

Power Connector

Author: Heiko Engel
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Device Drivers
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Device Drivers
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Device Drivers Development
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Device Drivers Development
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Test Driven Development

Application Code:

1 Write a test

2 Implement application until test
complies

3 goto 1
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Test Driven Development

Application Code:

1 Write a test

2 Implement application until test
complies

3 goto 1

Driver Code:

1 Write a test

2 Implement driver until you think
that the test could comply

3 Run the test

4 Run into the basement for
reseting your test machine

5 goto 2
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Check Test Results?
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QEMU/KVM

QEMU

Virtual PCI-Device

13. April 2015 Test Driven Development for Device Drivers P. 12 of 27



QEMU/KVM

QEMU

Firedancer

Virt. PCI-Device
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Use-Cases

Hardware Software
Codesigner

Hardware Engineer Driver Developer
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Use-Cases
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Use-Cases: Independent Deployability
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Use-Cases: Rapid Prototyping

Prototype

Feedback
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Use-Case: Low Level Debugging

QEMU

Firedancer

Virt. Mockup Device
PDA

Tracing Library
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Test Systems

System A System B

CPU Intel Xeon E5-2640 AMD FX-8320
CPU Clock 2.50GHz 3.50GHz

# Sockets 2 1

# Cores 12 8

Mainboard SM X9DRG-QF GA-78LMT
RAM Type DDR3 1333MHz DDR3 1600MHz

RAM Size 128GiB 16GiB

RAM Channels 4 (16 slots) 2 (4 slots)
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Interrupt Performance

System A System B
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BAR Access Latencies
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Flash Speed
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Flash Speed
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BAR Access Overhead

 [k] svm_vcpu_run

 [k] apic_timer_interrupt

 [k] kvm_arch_vcpu_ioctl_run

 [k] arch_local_irq_enable

 [k] native_read_tsc

 [k] check_preemption_disabled

 [k] native_write_msr_safe

 [k] __srcu_read_lock

 [k] kvm_check_request

 [k] __srcu_read_unlock

Runtime Share

10.61%

5.15%

3.49%

3.40%

2.68%

2.59%

2.39%

1.84%

1.69%

1.44%

0% 10% 20%
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DMA Performance

CRORC theoretical peak

CRORC native data rate

Virtual CRORC data rate (INTEL)

Virtual CRORC data rate (AMD)

Event Size in Bytes
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DMA Overhead

Event Sizes
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The End

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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