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Components of Slice Test
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j‘%‘ CTPD: Triggering & Readout

o Triggering
— Start with TTC only, but use CTPD later astiming alters.

— hard to control system if L1A from CTPD is generated by garbled
hits from CMM when debugging the system.

— therefore (at least initially) enable only 1 input bit to generate L1A,
but still read out all 32 bits - of which say 30 from CMMs.

» Readout

— timedices go into a FIFO on the CTPD. There is enough room for
~ 2k 4-word timeslices.

— Each event generates 1 to 5 timedlices (programmable).

— A CPU with S-Link mezzanine must read, build, and send event
fragments.
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CMM: Hit Outputs

e CMMstogether generate 98 data bitsand 5 parity bits. Only 30
can beread by the CTPD.

« Toread all the bitswhen the system isbeing driven from the PPr
video memory requires special firmwarein two DSS modules plus
extra software and an extra S-link

— capture timedlices in DSS when L 1A isreceived, then read both
DSS modules by crate CPU and send as an S-link fragment.

 Proposeinstead torely on slice readout from the merger modules.
— With separate tests to ensure that thisis equival ent.
— This needs the extrafirmware & software but not an extra S-link
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‘%‘ Strategy

o Separatetestsof groupsof modules April-June 2002
— UK - efy + t/h processor:
« CPM, CMM, D-ROD, R-ROD, TCM, VMM , Backplane (+ DSS,GTM)

— Heidelberg - Preprocessor
 PPM, P-ROD, TCM, (VideoDac)

— Mainz - Jet/Energy-Sum processor (partly done in Heldelberg?)
« JEM, CMM, D-ROD, R-ROD, TCM, VMM, Backplane

— CERN - Central Trigger processor
« CTPD, (Patch panel)

o Full testsin Heidelberg
— gtarting June 2002, order depends on institute test completion
— Underlined M odule names indicate full-specification prototypes
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Typesof Test

o Subsystem tests should fully test individual modules and module
sets beforeincorporation into the full dicetest.

— |terate over large range of test vectorsto explore performance.
— Check agorithms

o Thefull dicetest should concentrate on system aspects
— Reliability, link purity, error handling...

— Timing issues - common timing windows, overall latency, system
stability, all modulesusing TTC.

— Software issues - hopefully all components fully integrated in a
software system prototype
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Software!

 Weneed various componentsto run our hardwareduring tests.
We are developing a prototype framework to bring them
together:

— Test spec - Input vector generator - Simulation -> Test Vectors -
managing sequences of vectors - event analysis - ROS

— HDMC module definitions - module classes - system control -
Online software.

— Algorithm thresholds - trigger menus - database
— €fC.
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Questions for Ourselves

e How dowecheck that the linksareerror-freeto 1 bit in 1019 .

— Long data analysis runs comparing sent and received data after
readout (software), or use DSS modules (hardware), or use parity
Indicators. (Can PPr send wrong parity?)

« Wemust run at 100 kHz L 1A to check that the system works. Can
we use short bursts of eventsor must it be sustained rate?

— Datarate at 100kHz is~400 Mbytes/sec total on 9 S-Links.

— The ROS PC will not have the PCI bandwidth or CPU power to
handle (read, build, monitor) events at 100 kHz. So we need
ROBINSs for sustained 100kHz running.

— At 1kHz sampling rate (guess), can sample 3.6 x 10° events/hour.
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Z,

Source

PPrs via PPROD

CPM Slice (4 G-Links)
CPM Rol (4 G-Links)
JEM Slice (4 G-Links)
JEM Rol (4 G-Links)

CMM Slice (2 CP, 1 Jet, 1 Esum G-links)
CMM Rol (1 G-Link viaCPROD)

CTPD viaRIO CPU
TOTAL
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ﬁe S-Link: Numbersand Data Rates (1)

Slinks Datarate (Mb/s)

O FRP P NRRLRRERRPR

100 (estimate)
137.2

12.4

86.0 (estimate)
12.4

22 (estimate)
12.4

7.6

390.0



S-Link: Numbersand Data Rates (2)

e Assumptions.

— 100kHz L 1A,

— read one timedlice per L1A with or without zero suppression

— 16 Rols per event;

— 4 words of datafrom CTPD copied directly to event fragment;
How to connect 9 S-Linkstoa PC

— S-Link to PCI interfaces or ROBIN boards.

— use PCI expansion crate as only 3 PCl dots are available

— link to the PC PCI by around 1m of cable.

— Up to 13 dots can be added. Claimed speeds up to 132 Mbytes/sec.
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Requirements (1)

» Read out oneor afew modules at low and moderaterates for
debugging. The system must stay alive when faults occur.

« Runat 100 kHz tocheck LVDSIlinks (40 MH2z).
— Check links with parity counters

 Run at 100 kHz (burst?) to soak test individual modules & small
module chains.

— analysing a subset of events.
— Or analysing all eventsin burst. RODs need lots of memory.
o Software can check only a subset of events
— 20 kHz checking of Rol packets during the ROD integration test.
— At 1kHz (guess), a 1 hour run samples 3.6 million events.
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Requirements (2)

Do we need more sensitivity than this?

— |If so, we need to use DSS checking. It won't work with data from
the video memories

— But it isHard to select events for computer checking or display
based on DSS results.

« Therearetwo possible schemesfor sustained 100kHz running:
— using a ROD-crate DAQ system, sample eventsin the RODs.

— use aROS system. ROBIN modules are required to receive the
events, and a subset are selected and analysed ala level-2..

* Both schemes need software development. The ROS scheme (this
talk) issmilar totheone used in the Atlastest beam DAQ.
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?’%- Accessto ROBINs

— The ROS PC will not have the PCI bandwidth or CPU power to
handle (read, build, monitor) events at 100 kHz.

— ROBIN modules receive fragments and buffer them, and expect
software messages to delete or read out each event.

— RHUL isbuilding ROBIN modules with ODIN-compatible input.
We need one ROBIN for each S-Link (total 8).
 supporting software and firmware to run on the ROBIN modules,
» supporting software in the ROS PC.

— The dicetest will usethe ROBINSs at a sustained 100kHz rate.
This should be donein the UK in thefirst to check that it works.
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c How to Run

\Eﬁ}‘

Trigger using TTC

e Transmit Slice and Rol dataover S-Linksto ROBIN boardsin a
suitable PC running the ROS software.

Use the TRG or Level-2 component of the ROS to pre-select a subset
of eventsfor event-building in the PC. Rejected events are deleted in
the ROBINS.

Build then distribute events to the event factory, for sampling by
monitoring programs using the online monitoring skeleton.

Histograms, if required, will be provided viaT. Shah’s ROOT
software unless an alternative is available from Atlas.

C. N. P. Gee RAL November 2001 14



End

The End
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