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Overview
>The context: LHCb readout network
*Readout network topology
>Evaluation: LHCb DAQ test-bed
*Simulation: Extrapolation to complete system
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% Possible Topologl'es
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% Possible Topologl'es, cont.
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%ﬂ%’ Possible Topologl'es, cont.
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Switch evaluation

FEE emulators
Network Processor based
3 GbE ports per PCT card
Fully programmable traffic generators
Used also to analyse traffic
o Client-server application
Server running on hosts containing NPs
Client running on desktop box
Python scripts running tests
- Downloading test application to NP
- Defining traffic pattern
o Test-bed limitations
Size: only up to 48 GbE ports available Lab
— use simulation to extrapolate to full-sized system

Campus
network

DUT
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Full-mesh performance
o  Scan over frame size

1. Consecutive ports might use same memory
block — overflow in full-mesh traffic
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P Full scale extrapolation: simulation

.

* Frame timing
* Frame sizes
o Started with generic switch model, interconnected with
1Gbps links
¢ Later refined to include
o Priority queues
o Link aggregation (link load balancing)
o Internal switch architecture
o Higher bandwidth interconnection (stacking) on internal links
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Simulation model

Layout based on generic 48 ports switches
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| non-sequential destinations |
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s Model specific simulation
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Known behaviour

.
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Refined simulation model
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+  Within the limits of available memory
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Single switch simulation

s A preliminary study indicates this type of switch can be used, and available on
the market
o Devised 3 simulation model based on an existing switch
o Cross-bar fabric
Up to 96 GbE ports per blade (— over 1200 ports in total)
128 MB buffer memory per blades
LHCb timing for L1 and HLT traffic
Overlaid 20% large events
o Single GbE link to destination
¢ Studied two cases:
o No priority queues
o Two priorities: high priority for L1 traffic

C O Qe

High Performance GbE Switches for DAQ Systems A. Barczyk 16



L1 Event Latency
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Summary
-

o Loss rates under LHCb traffic pattern are below 10-° frames for good candidates

o Typical queue depths (frame size dependent)
Edge: ~100 kB
Core: up to ~4 MB
o Quality of Service settings in some switches allow to use larger portions of SHARED memory

Up to ~800 kB per port in edge switches
Up to ~4MB per port in core switches

¢ Feedback from test-bed was used to refine our simulation model used to predict the
performance of the full-size setup
o Simulation models give us predictions of
o Level 1 event [atency well below 10 ms ( below 1 ms in extreme case )
o Memory requirements below 400 kB per egress queue
o The needs of the LHCb readout network are met by high performance GbE switches with
the available features (quality of service, link aggregation, stacking)
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