3aHsATHe 6
Bepudukauma npunoxeHum

Pasgenol

A. Bepudmkaumns normku

B. Bepugukaumsa BpemeHu UCnonHeHns

C. lNpoBepka 3arpy3ku namsaTu

D. Habop npumnTMBOB ANS OTCNEXMBAHWS BbINONTHEHNS




LabVIEW gng Windows

Bibepete Allow debugging
(paspelwnTb oTNaaKy)

B VI Properties

Bepedukaumna noruku

«Otnagka B LabVIEW Real-Time Module naeHtnyHa otnaake B

B> VI Properties

Category Execution v
Priority Preferred Execution System
| normal priority LV | | same as caller v
[[JReentrant execution [] Auto handle menus at launch
[JRun when opened [“]Allow debugging
[]5uspend when called [[]Clear indicators when called

[[]Enable automatic error handling

][ Cancel ][

Help ]




CtaHaapTHble MeTOAbI OTNAaAKN

O6HapyxeHue Ownbok

LI.I,enKHmroken Run (OctaHoBkKa)
OKHO NoKaxeT Bam nosieneHne oLwmbku

O6paboTtka Owunbok
OTnagka u ynpasneHue owmnbkamm B Bl
BbinonHeHue B pexxume oTnagKu

Lle 2 _:g_gg_:jExecution Highlighting
[1OTOK AaHHbIX aHUMUPOBAH Y3enkamu
3Ha4yeHus1 0TODPaXEHbI HA COEANHUTESTbHBLIX MTUHUSIX

m—

’ INSTRUMENTS




CtaHaapTHble MeTOAbI OTNAaAKN

LLlenkHMTE NpaBon KHOMKOW MbILLKK NO COEANHUTENBHOMN NIUHIM 1
BblbepeTe Probe, KOTOPLI NOKA3bIBAET TEYEHUE AaHHbIX Yepes
CErMEHT 3TOro NpPOBOAHMKA

BuibepeTte Retain Wire Values nepep 3anyckom nporoHa, 4to Obl
onpenenuTb ke UccnefoBaHHble NIMHUK

TOYKM npepbliBaHUA

LLlenkH1TE NpaBon KHOMKOW MbILLKKM MO NUHUKM 1 BbibepeTe Set
Breakpoint, BbinonHeHne byaet octaHaBNMBaTLCSA B TUX TOUKaX
[lpepbiBaHKUE NO YCNOBUIO

LLlenkHMTE NpaBon KHOMKOW MbILLKK NO COEANHUTENBHOMN NINHIK Y
BblbepeTe Custom Probe

Data | Condition |

Pause if any of the following:
[] Equalto \D
[[] Greater than U
[] Lessthan |0

ni.com
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—
CtaHpapTHble Metoabl OTnaaku

Step Into, Over, n Out Buttons ana NMowarosoro
BbinonHeHus

EI LLlenkHuTe Step Into, 4To ObI 3aNyCTUTL NOLIArOBOE
BbIMONTHEHME.
Kak Tonbko [Nowarosoe BbinonHeHune 3anyLleHo, KHorKa
[lepeckakunBaeT B y3nbl

=| LLenkHute Step Over, 4To Obl 3anycTUTHL NoLarosoe
BbINnonHeHWe unu «LaraTb» Yepes yanbl

of| LlenkHute Step Out, 4ToGbI «LUAraTby U3 Y3oB

-

INSTRUMENTS



YnpaxHeHue 6-1
OTnagka ynpaxHexus VI

::

Mcnonb3ylTcs MHCTPYMEHTbI OTNAAKKU, NPOBePsieTCs
NpaBUNbLHOCTb PaboThbl NPUNOXEHMS.

Bpems Ha BbinonHeHue : 15 MuH.




E—
[lpoBepkKa BepPHOCTN BpeMeHU UCMOJTHEHUA

[porpaMmHbIe CpencTBa Pa3BePTKU
BbinonHeHne Npounsa n nHcTpymeHTol [Mamatu

‘BpemeHHble dyHKUmMK, Takue Kak: Tick Count function u NI
Time Stamp VIs

AnnapaTtHble CpeacTBa pa3BepTKU
o[lpaviBepa MYHKLMOHANBHOIO Ha3Ha4YeHMS
*Ocuunnorpad

<7 NATIONAL
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[pocdunupoBaHue

* Bbibepute Tools»ProfilenPerformance and Memory

®. Profile Performance and Memory - PXI Real-Time Project.lvproj

EBX

[ Timing statistics []Profile memory usage Application Instances

[ Timing details [ IMemory usage B My Computer -

Time unit Size unit B RTPXI Target

| milliseconds vl kilobytes v [ Select Application Instances... ¥
Profile Data

YITime Sub VIs Time Total Time Application Instance A

Project Host. vi 160.2 20.0 180.3 My Computer =|
Details Display Dialog. vi 20.0 0.0 20.0 My Computer

General Error Handler CORE. vi 0.0 20.0 20.0 My Computer )
< >

[ Start | [ Snapshot J [ Save ] [ Close ] [ Help ]




OnpeneneHne ANUTENbLHOCTU onepaLum

Record time at
start of A
operation

Perform

Operation
operation

Benchmark

Record time at
end of B

operation A and B precision?

NATIONAL
INSTRUMENTS



®yHkuma Tick Count — xopowun meton

ViamepeHue BpemeHu BbinonHaeTca B utepauuax N, ¢
MCMONb30BaHNeM Taumepa B MAMNNCEKYHOaX

?

N

Place the functions or VIs
wou want to time here.,

lapsed Time (sec

5>y

[initial Tick |
o

Mpumep: NI Example Finder
Fundamentals»Loops and Structures» Timing Template (data dep)

NATIONAL
INSTRUMENTS



Benchmarking — ny4wun metop

[Acquire 100 timestamps For calibration | |allocate timestamp array | |acquire timestamps in a loop | |Perform timestamp analysis|
mean time (uS)

standard deviation {uS)
{PDBL |
execution times (uS)

Iterations [(132)

max jitter (uS)
{BDBL ]

Put the code you
want to time here

Calibrate?

" D 000 000000000000 C
0000000000000 000¢C

Warmup

iterations

Mpumep: NI Example Finder
me  100lkits and Modules»Real-Time»Benchmarking»Benchmark
Project




AnnapartHas npoBepkKa

o[lpaneepa (NI-DAQmx)—Mcnonb3ynte obpatHyto cBSA3b
nporpamMMHoOro obecneyeHust apamsepa, Takoro kak DAQmX,
ONs1 NOATBEPXKOEHUS TOr0, YTO CUCTEMA NPOAOMKAeT paboTaThb
B pearibHOM BPEMEHM

/lcnonb3ynte ocumnnorpad Ans n3MepeHus obLLen cUcTembl
HEeYyCTONYMBOW CUHXPOHK3ALM




YnpaxHeHue 6-2

[TpoBepKa BpeMeHM BbINOMTHEHNS

::

Acnonb3ynTte AOCTYNHbIE MHCTPYMEHTbI, YTO Obl
onpeAenuTb U NPOBEPUTb BPEMS BbINOSTHEHUS
npoekKTa.

Bpems Ha BbinonHeHue : 25 MUH.




[lpoBepKka 3arpyxeHHOCTH NaMATH

*OkHo Profile Performance and Memory
*OkHo Target Information

‘Mecrta, roe npoucxoauT BblAeNeH1e NnamsaTu
*CUCTEMHbBIN MEHEOXKEP




OkHo Target Information

. Project Explorer. - Real-Time... '-_HE”Z_’
File Edit View Project Operate Tools Window

hee xhoX||SH| &R
B [B Project: Real-Time Exercises.lvproj
= § My Computer

i 5% Dependencies

‘%, Build Specifications

=3 Q RT PXI Target (10.0.14. s

il PXI-Binking Light.vi| "= 4

i ) Timed Loops.vi Connect

@‘?g Dependencies Disconnect

z Build Specifications Litilities Yiew Error Log

(i g FP Target (169.254.14.¢ T, Irrh:ur‘m.ati-:xr.
Add Folder...
SR b RT PXI Target
port »
Import > Total Memory: 260219 K
Deploy Free Memory: 220718 K
Deploy All

Arrange By »

Expand All
Collapse all

Remove
Rename

Help...
Properties...




MecrTa, rae NMPOUCXOoAUT BblAeJieHNe NaMATH

*OTOOpaxeHue cneunpunyecknx obrnacten Ha bnok-guarpamme
rfe nponCXoamT BblesNeHne namaTm

Seed Yalue = Show Buffer Allocations

7 Waveform Chart Arrays

Clusters
Strings

Paths

Scalars
Yariants

all other types

UepHble KBaaparol
yKa3bIBaloT, rae
co3gaH bydep

[ Refresh ] [ Close ] [ Help ]




CucteMHbIN MeHeaxep
*OT0bpaxaeTcs 3arpy3ka namaT K npoLieccopa

. PXI - Blinking Light.vi Front Panel on Real-Time Exercises.lv... |ZH§|[X|
File Edit Yiew Project

AN Window  Help

Operate

Measurement & Automation Explorer. ..
Instrumentation >

Real-Time Module Project Wizard
Communication Wizard

MathScript Window. ..

Configure Time-triggered Network.. ..

System Manager

Profile >

Build Executable.. .
Convert Build Script...
Source Control

JNET & ActiveX
Shared Variable

Find VIs on Disk...

Fuzzy Logic Controller Design...

LabVIEW Execution Trace Tool...

Prepare Example VIs for NI Example Finder...
ey, Remote Panel Connection Manager...

Web Publishing Tool...

¥

*OT0bpaxaetcs coctosiHue VI
— 3anyck, [pocton, OctaHoBKa
* 3anyck/OcTtaHoBKa 3arpyxeHHoro VI 6e3 nuueso naHenm




CucteMHbIN MeHeaXep

UHTepchenc
BbINONHAETCA Ha

KOMNbHOTEpe .
lienesom yctponcrae

Fle Edt Vew Help C006|.|.|,e|'W|ﬂ (o)

Koa meHenxepa
BbIMOSHAETCA Ha

| T COCTOSIHUM C
| Resources I Vs | Alerts | on penene H H Oﬁ
Track VI States v
:::(?-a;:;king Light.vi ;::?I'sop Level — LI aCTOTO M H i d d e n Stat u S VI

OOHOBIEHUN

<€

Show Top Level ¥Is Only

[ statvi | [ stopwr |

Update Interval (seconds)

Close ] [ Help ]




KoHdurypauma meHegkepa
.BbibepeTe Properties ans LieneBoro yCTponcTea B NPOEKTe
2.Bkntounte goctyn k VI-cepeepy
3. [lobasbTe IP agpec

KOMMbIOTEPA B
cmcok goctyna TCPIIP | s =

Web Server: Visible VIs

P’ Real-Time PXI Properties

VI Server: Configuration

; Conditional Disable Symbols
VI Server: Configuratio Protocols

‘Web Server: Browser Access Service name
User Access Main Application Instance/¥I Server [V]use default
Miscellaneous

Accessible Server Resources

VI calls

VI properties and methods
Application methods and properties
Control methods and properties

[ OK ][ Cancel ][ Help ]

NATIONAL
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KoHdourypauuma MeHeaxepa

#. Real-Time System Manager

File Edit View Help

Mepnop 0OHOBNEHUSA

Machine Mame [ IP Address

*Kak yacto meHepxep il v| (o tontorng
Resources | VIs | Alerts |
NpoBepPSeT MHPOPMaLNIO vk v St
OECJ'IM yﬂ'aneHHoe yCTpOMCTBO PXI - Blinking Light.vi Run Top Level =
CJIMLLKOM 3alpyxKeHo, 1O
MHdopMaLIMs He nepedaeTcy
BOOOLLE &
Show Top Level VIs Only
| statvi | | sStopwr |
e —

Update Interval (seconds)




KoHdourypauuma MeHeaxepa

*[lo3BoNgET coXxpaHaTb

File

#) Real-Time System Manager

Edit View Help

Machine Mame J IP Address

nHdopmaLuio o NobbIX

| RT PXI Target

;\{,I [ Stop Monitoring ]

NU3MEHEHUAX

| Resources " yIs I Alerts ]

Log Alert when memory usage is above (K)
24576

Log Alert when CPU usage is above (%)

Log Alert when VI changes state

Recent Alerts

Memory Usage: 90328.37 K(1/17/2006 9:19:03 AM) ~
PXI - Blinking Light.vi changed to Idle(1/17/2006 9:19:03 4
Memory Usage: 90328.33 K(1/17/2006 9:19:05 AM) =]
PXI - Blinking Light.vi changed to Run Top Level{1/17/2006

Memory Usage: 90460, 14 K{1/17/2006 9:19:06 AM)
Memory Usage: 90460, 14 K{1/17/2006 9:19:07 AM)

Bdmrmmvi s | lmmmms OOAEN A VA M TI900E O 4000 AR

|

[ Clear ] [ Save ]

Update Interval (seconds)




-
3arpy3ka namsaTtu u npoweccopa

B Real-Time System Manager
*[lokasbiBaeT AMHaMKKy 3arpy3ku St il
n a MﬂTM l/l rl po Llle CCO pa Machine Name | IP Address [ ]
‘ RT PXI Target v Stop Monitoring
» Pa3nuyHbIMK LiBETaMV NPEACTABNEHb ey e
pa3J'| Mqule anOpMTeTbI | Track Memory Usage

100 -
. KpaCHbIM : KpMTquCKMVI =
 XenTbIt = BbicokuiA =
‘Total (K) ) sted (K} ) v.fwailable (K} ) vContiguous (K)

* benbin = HopmanbHbIi | zeoz19)  o7awn]|  1ez0s | 16093
» [ony6on = Huakui [P Track e Lsege

*[c]FP nokasbiBaeT 100% 3arpy3ky ' . I

C P U 2 .CPU Total (7%7)

92|

Update Interval (seconds)
1 [ Close J [ Help J

INSTRUMENTS

ywmow\l.



YnpaxHeHue 6-3

[TpoBEPUTL UCNOMb30BAHWE NAMATY *

Bpems Ha BbinonHeHue: 15 muH.

Acnonb3ynTte AOCTYMNHbIE MHCTPYMEHTbI AN
U3MepeHUs 3arpyxeHHOCTH NamATU, UCNONb3YEeMOU
ONA BbINONHEHUA NPOEKTa.




LabVIEW Execution Trace Toolkit

[ToapobHasi MHPOPMaLMs 0 pacnpeaeneHnm NPoLIECCOPHOro
BPEMEHU Mexay NOTOKaMn 1 V| ey

File Edit View Project Operate Tools Window Help

o =\ Measurement & Automation Explorer...
[heSe| X B0 X]| . P
Instrumentation >
= @ Project: Real-Time Exercises.|
= § My Computer Real-Time Module »
- 55 Dependencies

o 5 MathScript Window. ..
- #. Build Specifications
RT PXI Target {10.0.14. 1 7€ (= »

ﬁ-} {\ FP Target (169.254.14.48  Profile »
Security »
User Name...
Build Executable. ..
Convert Build Script. ..
Source Control 4
JNET & Activex >
LLE Manager...
Shared Variable »
Find ¥Is on Disk...

Fuzzy Logic Controller Design...

xecution Trace Tool...

Prepare Example YIs for NI Example Finder...
Remote Panel Connection Manager...
‘Web Publishing Tool...

Advanced >
Options...




Kak ato paboTtaeTt?

VI, 3anyLueHHbIN Ha LefieBoM
yCTPOUCTBE

lock Diagram =] B3
File Edit Operate Tools Browse MWindow Help

B> Spin Example.

UHTepdenc 3anylieHHbIN Ha
KOMNbLOTEPE

5 LabYIEW Real-Time Trace Tool

Bce cobbITUA perucTpumpyroTca B
Oychep namaTH

Undpopmauus
nepepaeTcs Ha
KOMnbLOTEp

3: ET5 Timer Thread

6: Unnamed Thread

7: ET5 TCPJIP Timer Thread
8: ETS Enet Xmit Thread Type 1281
9: Enet Receive Thread

13: (Unnamed)

16: (Unnamed)

17: (Unnamed)

20: TimeoutManager

29: (Unnamed)

30: (Unnamed)

33: (Unnamed)

37: (Unnamed)

41: (Unnamed)

: SPINANP. vi
2: SpinBP.vi
41 SpinkP.vi
6: SpintiP.vi
1: SpinSUB.vi
3 SpinTC.vi
27: TraceTool - Start Trace.vi

24: TraceTool - Stop Trace And Sen
23: TraceTool - Logging Enable. vi
21 TraceTool - Logging Init Buffer.s
19: TraceTool - Logging Send Compt
26: TraceTool - Logging Set Log Flag
12: TraceTool - Compress.vi

14: TraceTool - EVLog Core.vi

'45.25m5__50ms




OcHaweHue Bl

- ®=
3anycK TpacCUpPOBKM OcTtaHOBKa TPaCcCUMPOBKMK U Nepepaya

uHdropmaLmu




OcHauwenue Bl Mpumep

TUNWYHBIM MPUMEPOM peann3aLmmn ABNSeTCs:
1.HayHuTe TPaccupoBKY A0 BbINOMHEHUS KOAA

2.3aBepLUnTe TPACCMPOBKY NOCIE BbINOMHEHWS U OTNPaBKK KoJa Ha
KOMMbIOTEP

Trace Host Network Address

[abch
TraceTool Stop
Trace And Send.vi

TraceTool E
Start Trace.vi

p

Start Trace




bydep pernctpalum TpaccUpPoBKU

‘Pernctpupyetcs kaxnoe cobbitue
*EMKOCTb Oydhepa orpaHuyeHa

Ecnu Bydep nepenonHeH, 3anucy byayT cTUpaThCs HauMHas C
camoW cTapou

Detailed Tracing? (F) .......................... ;
Korcpurypauys =iy Buffer Size (250000 bytes) ——— - Actual Buffer Size
6ycbepa Thread Tracing? (T) = e i

Y1 Tracing? (T) J""‘—""’"’"" error out
error in (no error)

TraceTool Start Trace.vi




Pe3ynbTaT TPacCUPOBKN

[ToToKM VI

*[Toka3biBaeT akKTMBHOCTb *[Toka3bIiBaeT aKTMBHOCTb
Ka)KOoro rnoToka kaxgoro VI

[lpnoputeTbl 0603Ha4YeHbl  *[1propuTeThl 0603HAYEHSI
LIBETaMW LIBETaMW

Onar, AeTannsnpoBasLLmny
coObITUS

s~ [1pumep: NI Example Finder
Toolkits and Modules»Execution Trace Tool»Execution Systems

<7 NATIONAL
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BPEMEHHbIE LWKMbI)

[lpocmoTp Moaynen: ®narn

bonee getanbHble CODLITMS NOKa3aHbl OKPALLEHHbIMW doriaramu
*OOBbEKT CUHXPOHM3ALMKN NAMATH (MbIOTEKC NaMATK)

CoH e i il

+OxuaaHme eeerfereeee  EESTTEEY SRRTERs Foeeens I--

*KOHMrypaLmst GoRarof[~=""7 === "mm"r s rrrr oy nn sy
(k npumepy, 1" eSS e = -

...............................................




YnpaxHeHue 6-4

BbinonHeHne TpaccupoBKu

::

Bpems Ha BbinonHeHue: 15 muH.

Ucnonb3yute Execution Trace Toolkit, 4ToOb!
NPOTeCTUPOBaTbL NOBEAEHUE NPOEKTa

* Heobxodum Execution Trace Toolkit (MHcmpymeHmbI 8bINONIHEHUS
mpaccupoeKu) 05151 8bINOSIHEHUS 3M020 YNPaXHEHUsl.

OBJECTIVE




3aKnyeHue

1.Real-Time System Manager  A.Jloruka pabotbl
2.Performance and Memory B.TaktposaHue

Profiler C.3arpyska namsTu
3.Execution Trace Tool

4.T1pobHMKM
5.0kHo Target Information




