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stream·ing[stree-ming]ïverb

1. The act of transferring data to or from an 

instrument at a rate high enough to sustain 

continuous acquisition or generation.



Motivation for Data Streaming

ÅEver-increasing amounts of data

ÅRecord ñeverythingò and play it back later

ÅDAQ, DSA, vision, modular instruments

ÅHard drives: faster, bigger, and cheaper

ÅRAID hardware is ubiquitous and inexpensive
ÅPCI Express, ExpressCard, USB, 1394, eSATA

ÅPCI Express provides higher, dedicated 

bandwidth



Applications Requiring Data Streaming

ÅRF Recording and Playback

ÅIF and Baseband Streaming

ÅNoise Mapping

ÅDigital Streaming
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Key System Components

ÅHardware Platform with High-Throughput and 

Low-Latency

ÅHigh-Speed Data Storage

ÁHard Drives (HDDs)

ÁSolid-State Drives (SSDs)

ÅSoftware for Streaming to Disk at High Rates

ÅStreaming Front-End Instrumentation 
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Bandwidth versus Latency

Decreasing (Improving) Latency
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PCI Express Overview

ÅSerial interconnect at 2.5 Gbits/s
ïPCI transactions are packetized and then serialized

ïLow-voltage differential signaling, point-to-point, 8 B/10 B 
encoded

ïx1 (by 1) has bandwidth of 250 Mbytes/s per direction

ïx16 (by 16) has bandwidth of 4 Gbytes/s per direction

ÅUses same software model as PCI
ïEnsures software compatibility

ÅRoad map for longevity with Gen 2 clocking (5 Gbits/s)



NI PXI-1045NI PXI-8106

PCI Bus

132 MB/s

PXI SystemPXI Express System 

Four x4 PCI Express Links

NI PXIe-8130 NI PXIe-1062Q

System Streaming Architecture ðPXI Express

Total system slot bandwidth depends on 

controller/chassis combination


