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Outline

� ATCA System

� 1. Test of ROI Algorithm
� 2. RAM Test on Compute Node

� PC-based system (Higuchi-san)

� Remarks on load balancing

� Schedule and Timeline

DHH 
→ see talk by Igor Konorov

New compute node
→ see talk by Zhen-An Liu

SVD data concentrator
→ see talk by Carlos Marinas
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Status of ROI algorithm on ML403 board 

(XC4VFX12-FF668-10C )

David Münchow
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ROI Algorithm

� Handshaking and data Rx/Tx by 4 registers
(32-bit)
THIS IS THE ONLY INTERFACE.

� PowerPC is external data source
(will be changed later to e.g. optical link core)

� PowerPC runs our self cross-compiled Linux
(NFS, C/C++ compiler, etc.)

PowerPC405
C/C++ Program
(data Tx/Rx, 
checking 
algorithm)

ROI algorithm
VHDL

VIRTEX-4, one bitstream
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ROI Algorithm

Register

Register

CTRL
Register

Register

Register #5 (write ACK, read ACK) is not needed anymore (removed now)

PLB

write

write

read

ROI delivered as serial data

parallel in ROI

CHECK
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Event Example, 1 Half-Module

1024 x 256 space
(reality: 768 x 250, but address space 
needs to be bit aligned anyway, 
-> 10 bit x 8 bit)

3% occupancy

9 ROIs
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ROI code is 
NOT clocked
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Stability Test

<=10 random ROIs, variable number of ROI, variable ROI size 
random data, 3% occupancy 
>3 days
>11 x 10^6 events
output data re-checked on PowerPC side 
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Overlapping ROIs

ROI selection => OR

i.e. if ROI overlap, these output data are only written 1x
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ATCA System
RAM Test on Compute Node (Vers. #2) Björn Spruck

result >180 MB/s 
→ 1% occupancy o.k.

MB/s

read/write test with 
final data check
32 bit
2 PLB (busses) 
2 ports in 8-port 
memory 
controller

improvement plan 
for 3% occupancy
- 2 memory controllers 
(new CN)
- 64 bit
requires merging FIFO
- more ports 
requires more FPGA cores
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PC-based System

LX240T P
C
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ML605
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Loopback

optical link

PCIe server
PCIe Gen2 (x4)
<2 GB/s

Takeo Higuchi
(for details see his talk at Beijing Belle-II DAQT Workshop)

progress on device driver and firmware (FMC)
discussion of contracts with companies
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Load balancing
with QED background

1 event, 1 half-module in inner layer

MC data by
Zbynek Drasal, Prague

Preparation for FPGA ongoing 
(coordinate transformation, rotation etc.)
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Load balancing: inner vs. outer

� Example:
charged pions, p=1 GeV/c
uniform in φ, ϑ

� QED background, KoralW

outer layer

# of hits in inner layer: 
~70% more integrated
but 8 vs. 12 modules
>150% higher occupancy per 1 module

fluctuations
much larger
than
statistical
(material?)

MC data by
Zbynek Drasal, Prague

0

2

1

inner layer
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New IPMI PCB
� negociation to ATCA „shelf manager“

(e.g. request of compute node „give me 180 W power“)

� New CN addon card: Microcontroller ATMEGA1280 -> XMEGA A1

� internal I2C  
(-> 4 external chips can be skipped)

� PCBs are delivered (01.02.)
chip placement and soldering is ongoing  

Thomas Geßler
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Next steps
� All developers will move from development (XC4VFX12, 

XC4VFX20) boards to CN (XC4VFX60)
- 10 new CN will come soon from IHEP 
(2 CN for Belle-2 from german ministry funding)

- 1 large (14-slot) scheduled 28.03.
- 4 mini-ATCA shelfs (2-slot) delivered 26.01.
everybody will have a mini-system in the office which he can 
reboot as often as needed

Compute Node Vers. #2
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Next steps

� Move ROI algorithm to CN – ongoing (David Münchow)
with read/write clock: o.k. ~10^5 events
w/o read/write clock: timing problem

(only on CN, not on ML403)

� Connect ROI algorithm to optical link

� Feb 02 - Meeting of Bonn and Gießen Groups 
(Bonn Group of Jochen Dingfelder)

� data concentrator, interfaces to ATCA, possible test systems etc.
� cancelled (snow)

new tentative date TUE Feb 15
� Feb 21,22 - Meeting in Munich

(organized by Andreas Moll)

� HLT interface
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Timeline

� Proposed schedule until decision ATCA vs. PC based system

� April 6-10
Presentation of status of both systems at B2GM
-> identify open issues

� May 9-11
Ringberg Workshop
-> short update of important issues

� June 9 (THU) and 10 (FRI)
PXD DAQ Workshop in Germany (location not fixed yet)
-> decision

� July 6-9
B2GM
-> announcement of decision   



Backup Slides
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ROI Algorithm

Details:

� Only 1 FIFO (output) 
(FIFO config: write/read enable with full clock speed)
no input FIFO, not needed (just consumes FPGA resources)

� Code for ROI checker is NOT clocked

� Data Tx/Rx not by PLB 
bus is not used (avoids arbitration)

� n (n<=10) ROIs -> code is parallel x n
n is variable event-by-event

� Next step: combine with „shared memory“ concept
(developed further meanwhile by Björn Spruck)
new: 2 master busses
-> registers have adresses (to RAM), not data
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Load balancing: 
forward vs. backward

w/o QED 
background

with QED 
background

~55% / ~45%

flat

Signal 
onlySVD z hits

exp. 69
run 1203
17. Jun 2009
14:20-17:25
L= 21.083 x 1033

- highest Belle 
peak luminosity

PXD MC PXD MC

overlap
inner + outer

MC data by
Zbynek Drasal, Prague
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Load balancing: inner vs. outer

� Example:
charged pions, p=1 GeV/c

� signal only, 0% background 

� uniform in ϑ

inner layer outer layer

# of hits 10275 vs. 9767 → almost same
but 8 vs. 12 modules

inner layer >~50% more occupancy

~10%
fluctuations
(material?)

MC data by
Zbynek Drasal, Prague
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