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New Readout Chain WorkedNew Readout Chain Worked

Trigger Fake HLT

DHH Data
Data

Merged HLT

DHP Data
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Yesterdays StatusYesterdays Status

Trigger Fake HLT

DHH Data
Data

Merged HLT

DHP Data

First “triggered by “hardware” Events seen on Event Builder.

TriggerTrigger

...

Real HLT
ROI generation

Event Builder 2
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Merger (Simplified) SchematicMerger (Simplified) Schematic

ROIs from DATCON
Aurora xxx Gbit
SFP+ Optical

ROIs from HLT
SiTCP
SFP+ Ethernet

L
U
T

“Merged” ROIs
Aurora (3.125Gbit)
uTCA BackplaneMerge

(using similar LUT than ROI selctor node)

Task:
Store DATCON ROIs until HLT is received, then “merge” ROIs and send them to ROI Selector Node(s).
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ROI Selector (Simplified) SchematicROI Selector (Simplified) Schematic

Data from DHH
Aurora (3.125Gbit)
SFP+ Optical

Merged ROIs
Aurora (3.125Gbit)
uTCA Backplane

L
U
T

Data to EvtBuilder 2
SiTCP
SFP+ Ethernet

ROI
Selector

(using similar LUT than Merger node)
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ROI Selector (Simplified) SchematicROI Selector (Simplified) Schematic

Data from DHH
Aurora (3.125Gbit)
SFP+ Optical

Merged ROIs
Aurora (3.125Gbit)
uTCA Backplane

L
U
T

Data to EvtBuilder 2
SiTCP
SFP+ Ethernet

ROI
Selector

Third note workaround, as we
still have issues with the
out format (some missing words)

Aurora →
SiTCP

Aurora
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Merger Finished(*)Merger Finished(*)

*mostly*mostly

Lab test with “DATCON” and “HLT” ROIs send from a PC

a.u.

a.u. a.u.

a.u.

Bytes/s

Bytes/s
“HLT”

“DATCON”
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SetupSetup

ROI HLT/
DATCON
Merger

ROI
Selection
Node
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New Readout Chain WorkedNew Readout Chain Worked

Trigger Fake HLT

DHH Data
Data

Merged HLT

DHP Data

TCP/IP

TCP/IP
Optical
3.125Gbs

Backplane
3.125Gbs

DATCON

Optical
x.xx Gbs

(missing)
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New Readout Chain WorkedNew Readout Chain Worked

Trigger Fake HLT

DHH Data
Data

Merged HLT

DHP Data

Worked with 18kHz and DHP

(excluding ROI Selection)
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New Readout Chain WorkedNew Readout Chain Worked

Trigger Fake HLT

DHH Data
Data

Merged HLT

DHP Data

Worked with 1.2kHz and DHP or with 1Hz pedestals
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Slow ControlSlow Control

Bitstream and Software stored in PROM and loaded after power cycle.
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Slow Control  MonitoringSlow Control  Monitoring

For Lab test now, just monitoring by console output

But Linux is supported by the current firmware.

Interrupt handlers for errors are existing and 
supported in software.

EPICs interface still missing
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Firmware – SiTCP  IssuesFirmware – SiTCP  Issues

As reported at previous workshop at B2GM:

SiTCP can send data at ~110 MiB/s over copper and SFP

Receiving is problematic in some configurations (network cards, switches, SFP 
transceivers)

After many tests the reason was discovered: SiTCP rejects Ethernet packets, if 
the idle time (interframe gap) before the packet is shorter than 12 byte lengths

Data is sent with 12-byte gaps, but due to clock differences, the gap can become 
smaller in the network (this is still within Ethernet specifications!)

After reporting to Uchida-san, we immediately received a new version

Receiving now works in all configurations with ~110 MiB/s

EEPROM emulator for encrypted MAC addresses and configuration

(on behalf of T. Gessler)
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Firmware – AuroraFirmware – Aurora

Aurora can be used over:

SFP/optical fibre and backplane in our uTCA shelf between two boards:

Tested frequencies::

3.125 Gbps and 6.250 Gbps with 156.25 MHz MGT clock

1 Gbps with 100 MHz fabric clock

It was tested that each SFP pair and the backplane can be used independently 
using SiTCP or Aurora with different frequencies at the same time

This makes it possible to:

Receive ROIs from DATCON (1 Gbps Aurora *) and SiTCP on one board and 
send it over the back plane (3.125 Gbps Aurora) to another board

On the other board, combine ROIs from the back plane with pixel data from 
DHH (6.25 Gbps Aurora) and send out with SiTCP

(*) DATCON and ONSEN have different clocks on SFP (127 vs 156 MHz)

Solved only yesterday by routing the RTM clock to SFP on DATCON

(on behalf of T. Gessler)
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Status II – Output Data FormatStatus II – Output Data Format

Definition of data format (extra headers, checksums etc.)

For May test we used frame based output, which is not the best idea for real 
experiment: DHH frames plus (internal) ONSEN header

Several (small!) DHH frames per event

Now: 1 package per event. (reflecting the format of our internal storage)

Needs additional information to find the (end of) frames inside the event 
data. (DHH/DHP frames have variable length)

For testing, we have converted the DESY data to that format

Onsen (internal) Frame Header

Payload Data (w/o headers)

DHH Frame Header

Onsen Event Header

DESY May 2013

DESY Jan 2014 & final (?)One event

Can be made Copper compatible?
No, sorry!
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Hickups with new Output Format (***)

Recheck “large” events, concat. Buffer (***)

DATCON frequency problem solved, further test ongoing (***)

New DHH(C) Fromat for handling of two DHH inputs (***)

ROI selection core needs more, esp a long term test (***)

MPMC/NPI related huge chip resource usage (memory controller) (**)

Slow Control (**)

Merger checksumming (*)

ROI Node checksumming of modified frames (*)

***=essential    **=important   *=we could survive without for upcoming test

TODOsTODOs



B. Spruck, 4.VXD WS, 23.10.13, p. 18

BackupsBackups



B. Spruck, 4.VXD WS, 23.10.13, p. 19

Skipping More Details ...Skipping More Details ...

Onsen specific data (processed, ROIs and error flags) be put into unused DHH 
frame type=$7)

This has been approved by Dima

Additional bits needed for Onsen data type (reduced data, error flags, original 
ROIs, ...)

But what happens for “new” Clusterfinder format?

DHH type 7 plus additional bits

trigger #0 of unprocessed datacopy of org. DHH HEAD 0

filler (align to 32 bits)

processed data

CRC 0 CRC 1

Output data after ROI selection:

DHH type 7 plus additional bits filler (align to 32 bits)

ROI data

CRC 0 CRC 1

Debug output: ROI data:

DHH type 7 plus additional bits filler (align to 32 bits)

Error/Status data

CRC 0 CRC 1

Debug output: Error/Status:

David decided to use
original DHP Header
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Question: TCP or UDPQuestion: TCP or UDP

TCP or UDP

TCP! (=> SiTCP for HLT input and output to EvtBuilder)

Reason: UDP has some firmware bug, which is not yet found. If we want to 
start testing things in september this might be too late if fixing this takes longer.

This might affec TCP bypass as well. (not proven, but hangups observed which 
I attributed to software problems until now)

SiTCP proved to work over SFP transceivers (see Thomas slides)

In addition to Linux kernel based Ethernet for run/slow control on the on-board 
Ethernet.


