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DATA ACQUISION TYPICAL USE CASE
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DAQ DB enables better ways
to process data at the edge
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DATA ACQUISITION SYSTEMS [DAQ)
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DAQDB-AKVS FOR DAQ G

Compute farm

* First-line buffer for fast pre-computing and )
O(100Kk) clients

second-line buffer for longer term storage

« Data structure based on optimized
Adaptive Radix Trie

« Distributed locking
DAQDB nodes
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HOW IT CAN FIT INTQ THE BIG PICTURE #1 "
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HOW IT CAN FIT INTO THE BIG PICTURE #2 "
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PMDK

Persistent Memory Development Kit

* Optimal performance of persistent memory

(intel) OPTANE'DC O

PERSISTENT MEMORY
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SPDK

Storage Performance Development Kit

* User-mode access to NVMe devices (SSDs)
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DAQ-SPECIFIC API

struct MinidagKey {
User-defined key structure uint64_t eventld; uint8_t detectorld; uint16_t subdetectorld;
uint16_trunid;}

Asynchronous mode for

even higher performance kvs->GetRangeAsync(keyMin, keyMax, cb)

DAQDB memory allocator

. : value = kvs->Alloc(key, 10 * 1024)
minimizing copy operations

Range queries with

compound keys kvPairVector = kvs->GetRange(keyMin, keyMax)

Distributed locking for

next event retrieval eventKey = kvs->GetAny(options=(lock))
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GETANY & GETRANGE EXAMPLE

DAQ DB nodes
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Compute node
‘ I have idle GPU, give me data to compute ‘

Which event? MS1 detectors only

GETANY & GETRANGE EXAMPLE

DAQ DB nodes

‘ Query GetAny() with MS1 lock ‘

D —
= = = DAQ DB routes query to any node with MS1
EEE detectors data

. l

D ——

HEN
EEn ‘ DAQ DB returns EventiD #X ‘
HEN

—

D — #X event is being locked for MS1 data requests
HEN
HEN
HEN

Query all DAQ DB nodes holding MS1 data for

( EEE ' event #X values with GetRange(MS1)
: : : Form the response to GPU

l

Calculations completes

Remove lock

Add calculated data Delete event #X
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PERFURMANCE 50/50 workload on a single socket
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16GB DDR4 12
10

Optane DC PMEM App Direct mode
with full persistency 8
based on PMDK

100Gbps NIC+RPC bandwidth

CLX 8280: 28 cores @2.8GHz

+

NIC: Mellanox ConnectX®-5
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* Throughput matching
2x100Gbps

= Distributed
Range Queries

= RDMA networking

DAQDB
Multi-TB/s hot
storage solution of a

petascale capacity
for DAQ
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