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stream-ingstreeming] verb

1. The act of transferring data to or from an
Instrument at a rate high enough to sustain
continuous acquisition or generation.
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Motivation for Data Streaming

AEverincreasing amounts of data |
MRRecord fAeverythingl
ADAQ, DSA, vision, modular instruments

APCI Express, ExpressCard, USB, 1394, eSATA

APCI Express provides higher, dedicated
bandwidth
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Applications Requiring Data Streaming

Spectral Monitoring

_ Chengdu Huari
ARF Recording and Playback  Telecommunications

AIF and Baseband Streaming  Company
ANoise Mapping
ADigital Streaming

RF Record and
Playback I
B&B Technologies@ |

Noise Mapping
Boeing




Key System Components

A Hardware Platform with Highroughput and
LowLatency

A HighSpeed Data Storage
A Hard Drives (HDDs)
A SolidState Drives (SSDs)

A Software for Streaming to Disk at High Rates
A Streaming FrorEnd Instrumentation
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Key System Components

A Hardware Platform with Highroughput and
LowLatency
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Bandwidth versus Latency
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System Streaming ArchitectarieéXl

Chassis

Segment 1: 5 Slots Segment 2: 6 Slots Segment 3: 6 Slots
Slots 2 to 6 Slots 7 to 12 Slots 13 to 18

HHOOH HHOOH HHOOH

| Slotl PCl
Inector _ .6 _
1 Bus) Bridge Bridge

PCI Bus
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Streaming to/from Controller Hard Drives

Controller

PCI Bus

Chassis

Segment 1: 5 Slots Segment 2: 6 Slots Segment 3: 6 Slots
Slots 2 to 6 Slots 7to 12 Slots 13018

"X .oy 1 :::::-.-.

PXI Slotl

(PCI Bus)

PCI Bus




PCI >

PCI Express Overview  gxprESS:

A Serial interconnec® & Gbits/s
I PCI transactions are packetized and then serialized

I Lowvoltage differensanalingooirto-point8 B/10 B
encoded
I x1 (by 1) has bandwid@2bOMbytes/s per direction

I x16 (by 16) has bandwidddfytes/s per direction

A Uses same software model as PCI
I Ensures software compatibility

A Road mafor longevity wilen Zlocking (5 Gbits/s)
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System Streaming ArchitectadreéX| Express
PRX By xfess System
NNPERIS6 30 NIN P s4862Q

controller/chassis combination

Total system slot bandwidth dependsfgyispour x4 PCI EprESS L inks
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Streaming ArchitectuteP Xl Express Controlle
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NI PX18130 | i

RAM v s
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> Forwarded
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Fourindependenx4 PCI Express Link
Each capable of 1 GB/$otal bandwidth of 4 GB/s




Streaming ArchitectuteP Xl Express Controlle

NI PXIe€3108 |J E =

Four xIPCI Express Links
Total System Bandwidth o

1 GB/s
N

Forwarded
to Chassis




Streaming ArchitectuteP XI Express Chassis

NI PXI&1062Q Threex4 PCI Expreddnks
Each Capable of 1 GB/s
_/Throughput

From < E)(Pp)r(elzss
Controller

-

4

x1 PCI Expredsnk

Slot Color Legend % % %
PCI Express ﬁ

[] Pxislot

PXI Express/Hybrid Slot

PXI Express System Timing Slot
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NI PX1d. 075 Backplane

__Fourx4 PCI Express

PXI
Express

Switch Switch
PLX PEX8525 PLX PEX8532

PCI Express

Slot Color Legend

= Hybrid SIotD PXI Express SI PXI Express System Timing Slot
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Key System Components

A HighSpeed Data Storage
A Hard Drives (HDDs)
A SolidState Drives (SSDs)
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Stream To/From Disk Rates

Drive(s) Max Rate: Write/Read (MB/s)

Laptop 30 (NI PX¥106 internal drive; 5,400 RF
IDE 57 (Western Digital 160 GB; 7,200 RPN
SATA 62 (Western Digital 160 GB; 7,200 RPN
SATA 75 (Seagate Barracuda 250 GQ8(RPN

AVlost hard drive manufacturers do not specify streamin

ASpecifications beyond the interface (SATADBAT&ate

hard drive performance
ASeek times (ms)

ARotational speed (RPM) ‘

ABuffesize (MB
Mensity

ABenchmarkingithe only guarantee
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Disk Performance

WD1600 Caviar SE x1 on ICH7 - Disk2
Zone Measurement Read Zone Measurement Write
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Hard Drive Streaming Performance
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Understanding SSDs
Performance versus Capacity

A Two types of SSD DrigeCandMLC

Singld_evel Cell Multilevel Cell
(SLC) (MLC)
Pros:Performance, Life Pros:Capacity, Cost

Cons:LowCapacity, Cost Cons:Performance, Life
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Understanding SSDs
Performance versus Capacity

20 GB Write on 32 GB_SSD 160 GB Write on 256MBR_SSD
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What Is RAID?

Redundant Array of Independent Drives, Is a ger
term for mass storage schemes that split or repli
data across multiple hard drives.

2009 NI Technical Symposium



Raid O

RAID & Striping without redundancy
A Improved speed over streaming to a single hard drive

A Unimproved system reliability
A Transparently supported by Windows OS 4@
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Raid 1

RAID A Mirrored (redundancy)

A 100% data redundancy
A No write speed increase over single disk

A Highest overhead of all raid configurations
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Raid 5

RAID B Distributed parity
A Very efficient does not require additional disks

A Can only tolerate one drive failure
A Poor performance with small files

N
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Raid 1+0

RAID 1+0 or ®) Striping and mirroring
A Highest performance with data redundancy
A Can sustain multiple drive failures

A Configuration requires twice the hard drives_«
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Stream To/From Disk Rates

Drive(s) Write/Read (MB/s) Rate Types
Laptop 30 (NI PX#@103 internal drive; 5,400 RPM) Peak

IDE 57 (Western Digital 160 GB; 7,200 RPM) Peak

SATA 62 (Western Digital 160 GB; 7,200 RPM) Peak

SATA 75 (Seagate Barracuda 7,200.10; 250 GB) Peak

2 RAID 114/127 (NI R&351 1U Radkount Controller) Peak

4 RAID 200+/200+ (NI HBE63, NI 8353, NI 8260 Sustained

12 RAID 600/60QNI 8264 RAID Controller) Sustained

Outer rim rates. Cannot be sustained across the wr
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Data Streaming Products

Y

EW
w M\

NI HDEB263

£200 MB/s NIHDEBZ60 5500 MBI/
: AL TB = AL TB
AMore than 1 hour { AMore than 1.5 hour
‘ at 100 MS/s at 100 MS/s
NI HDEB264
A600 MB/s £3-slot wide -drive
A3 TB ASSD option (128 GB) available

J Aviore than 3 hours ASoftware RAID
y at 100 MS/s




NI 8260
InChassis Higtspeed Storage Module

A ForPX| Expresystems

A 3-slot widstorage module
A 4drive software RAID

A 200 MB/s

A HDD version: 1 TB

A SSD version: 128 GBs
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Key System Components

A Software for Streaming to Disk at High Rates
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Using Data Streaming Products

A The RAID hard drives appear as
logical partition in Windows OS

A LabVIEW 8.5.1 or later
Win32 file I/O VIs = = = == =

A LabVIEW 8.6 and la

.1'D:'|,1:E5t.l:uin E"E

|||||||||| T“a' Slze
. . s e« e MM /T Dromp fR——
Builtin file Vs 5
Ope file path kdms File out
acces operation (0:open) -'.a
A byte arder (2:little-endian) — F —— o ror ol k
LabVIEW 2009 T ey S
Other Places = 1L ) (a1 %] 29 5 GB
\'\ A4 NI 8260 (D:) ocal Dis

CanUse LabVIEW 2009 TEuW:
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LabVIEW Programming Structure




