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VIOCKOHAJIEHHSI CTEHJIY ABTOMATHM3AIIIl TECTYBAHHS
®YHKIIA FPGA KOMIIOHEHTIB ATTAPATHO-IIPOT'PAMHUX
KOMIUVIEKCIB IVIAT®OPMH RADICS

Y emammi noxasana ponv cmaoii mecmyeans i 6i01A200NCEHHS Y HCUM-
MEGOMY YUKILE NPOCPAMHUX NPOOYKMI6 npu oyinyi ix HaoitiHocmi. Buoineni emanu
mecmy8aHHs. anapamuo-npocpamuux komniexcis. Ilpoananizoeamni oocniodtcenns,
CNPAMOBAHI HA ONMUMIZAYII0 cmMAaOdii mecmy8aHus i 8i0NA200HCeHHS NPOCPAMHUX
npooykmie. Posenanymo xapakmepucmuku ¢hakmopie, 8paxy8anHs aKux npu me-
CMYBAHHI NIOBUWLYE MOYHICb OYIHKU HAOIUHOCMI NPOCPAMHUX NPOOYKmMIE. Bu-
3HAueHi 0coOIUBOCMI MOOENIOBAHHS, CNPAMOBAHI HA CMBOPEHHSA 3aC00i6 mecmy-
6AHHS NPOCPAMHUX NpOoOYKmie. Bukonano onuc apximexmypu nnamegpopmu
RadICS. Ilpooemoncmposano npukiao po3pooku aneopummy OJisi nepesipku sKo-
cmi ma naoditinocmi Gyukyiii 6n0kie dibniomexu AFBL. Ilpoananizoséano kougi-
2ypayilo 6unpoOY6aIbHO20 CMEHOY 3 PYYHUM MECMYSAHHAM Mda 3anpONnOHOEAHO
11020 MOOUQiKayilo Ha OCHOGI 0OIAOHAHHA MA NPOCPAMHO20 3a0e3nedenHs KOM-
nanii National Instruments.

KirouoBi croBa: sikicme ma naditinicme npoepamno2o 3abe3nevenns, 6aii-
oayis, Application Logic, asmomamu3sayis npoyecy mecmyeanns, NI Test Stand,
acummesuil yuki npoepamuux npooykmis, FPGA, Radiy Platform Configuration
Tool, AFBL.
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B cmamve noxazana ponv cmaouu mecmuposanus u OmiaoOKu 8 HCU3HEH-
HOM YUKIe NPOCPAMMHBIX NPOOYKMOE NpU OYeHKe UX HadeucHocmu. Bvioenenvi
ImManvl MecmMuUpoBanus annapamio-upoOSPAMMHBIX KoMniekcos. llpoananuzupo-
BAHBL UCCNICO08AHUS, HANPAGIEHHbIE HA ONMUMUZAYUIO CIMAOUU MeCIUPOBAHUSL U
OMIAOKYU NPOCPAMMHBIX NPOOYKMOo8. Paccmompenvt xapaxmepucmuxu ghaxmo-
P08, yuem KOmopvix Npu mecmupo8aHuy NOGuLULdem MOYHOCMb OYEeHKU HAOediC-
HOCMU NPOCPAMMHBIX NPOOYKmMos. OnpedeneHvl 0COOEHHOCMU MOOeIUPOBAHUS,
HanpasjieHHvle Ha cO30aHue cpeocms mecmupo8anusi NPOZPAMMHBIX NPOOYKMOB.
Buvinonneno onucanue apxumexmypwr niamgpopmor RadICS. Ilpooemoncmpupo-
6aH nmpumep pazpabomku aieopumma Ojisi NPOGEePKU KAYeCmed U HAOeHCHOCU
Gynxyuil 6n0xoe oudbruomexu AFBL. IIpoananusupogarnvl koHueypayuu ucnovi-
MAameibHO20 CMEHOA ¢ PYUHbIM MeCMUPOSAHUEM U NPEONONCEHA e20 MOOUPUKA-
yusi Ha OCHOBe 0OOPYOVBANUS U NPOCPAMMHO20 0becneydenus komnanuu National
Instruments.

KirodeBble ciioBa: kauecmeo u HaA0eICHOCMb NPOZPAMMHO20 0becnedeHus,
sanuoayus, Application Logic, asmomamusayus npoyecca mecmuposanus, NI
Test Stand, sicuznennviii yuxki npoepammuolx npooykmos, FPGA, Radiy Platform
Configuration Tool, AFBL.

The article shows the role of the testing and debugging stage in the life cy-
cle of software products in assessing their reliability. Stages of testing of hard-
ware and software complexes are allocated. The researches directed on optimiza-
tion of a stage of testing and debugging of software products are analyzed, in
which the characteristics of the method of accelerated testing of software reliabil-
ity for graphical interfaces are considered and generalized; the division into
stages of testing with comparison of results with model indicators is offered; the
influence of test information on the assessment of software reliability is consid-
ered and the function of test coverage in the form of the generalized logistic func-
tion is offered. The characteristics of the factors, the consideration of which dur-
ing testing increases the accuracy of assessing the reliability of software prod-
ucts, are considered. Features of modeling aimed at creating tools for testing
software products are identified. Describes the architecture of the RadICS plat-
form, which consists of a single instrument chassis containing a logic module, as
well as up to fourteen other input/ output and fiber-optic modules. Application
Logic for the RadICS platform are developed using a specialized Integrated De-
velopment Environment - Radiy Platform Configuration Tool. In this Integrated
Development Environment, each Application Logic Block is represented graph-
ically using visualization tools, which simplifies the management of functions
(logical, mathematical, etc.). The Application Logic Block set in the Radiy Plat-
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form Configuration Tool creates a function block library (AFBL) and consists of
more than one hundred block elements. An example of algorithm development for
checking the quality and reliability of AFBL library block functions is demon-
strated. The configuration of the test bench with manual testing is analyzed and
its modification on the basis of the equipment and software of the National In-
struments company is offered.

Keywords: software quality and reliability, validation, Application Logic,
test process automation, NI Test Stand, software lifecycle, FPGA, Radiy Platform
Configuration Tool, AFBL.

Beryn. BypxiuBuii po3BUTOK iHJIyCTpii aBTOMAaTH30BaHUX CHCTEM ITOTpe-
Oye HOBHX MiJXOJIiB 0O CTBOPEHHS TEXHOJIOTIH Ta BAOCKOHAJICHHS HasBHUX. [Ipu
IIOMY 3pOCTa€ POJIb MIPOrPAMHOTO 3a0€3IeUeHHS Ta BAMOTH JI0 HOTO HAiITHOCTI.
HaniliHiCTh € KIIFOYOBOIO CKJIAJOBOIO SKOCTI, IO PETJIAMEHTYEThCS PSAOM HOp-
MaTHBHHX JIOKYMEHTIB Ta M>KHApOAHUX cTaHAapTis [1, 2].

Ha Bcix eramax »HTTEBOTO NUKIY MPOTPAMHHX TPOIYKTIB MPOBOISTHCS
IpoIelypH, COpSIMOBaHI Ha 3a0e3neueHHs iX HaAIiHOCTI, 10 MoTpedye MaTepia-
JHHUX 1 YaCOBUX 3aTpar.

KirogoBuM eTarom KHUTTEBOTO MUKIY MPOTPaMHUX MPOJIYKTIB, B MpoIieci
3a0e3reueHHs] HaIIHHOCTI, € CTajis TecTyBaHHS 1 BiiaropkeHHs. CTamist TecTy-
BaHHS Ma€, B 3aralbHOMY BUMAJIKY, CBilfl «OKUTTEBUH IIUKID», IO MICTUTH PSJT iTe-
partiit:

— 3araJibHe TUTAaHyBaHHS 1 aHalli3 BUMOT;

— YTOYHEHHSI KPUTEPITB MPUHMAaHHS;

— YTOYHEHHS CTpaTerii TeCTyBaHHS;

— po3poOJICHHS TeCT-KelCiB;

— BUKOHAHHS TECT-KeHCiB;

— ¢ikcarlist BUSIBICHHX 1e(DEeKTiB;

— aHaJi3 pe3yJbTaTiB TeCTyBaHHS;

— CKJIaJIaHH$ 3BITHOCTI.

Bumoru m0 mpoBeneHHs TeCTyBaHHS Ta BiJTaro/KEHHSI MPOTPAMHHX IIPO-
JYKTIiB BU3HAYAIOTHCS MIKHAPOJTHUMH CTaHAapTamMu [3-6], METOIU 1 MPUHIHITH
TECTYBaHHS OTIMCaHI B Ps/li HABYAIHHUX MOCIOHUKIB [7, 8].

[TutanHs omrmMizarii cTamii TecTyBaHHS 1 BLIJIArOJDKEHHS MPOrPaMHUX
IPOAYKTIB 3HAWIIUIM BioOpaxkeHHs y pobotax [9-12], 30kpema, B [9] po3risiHyTi
Ta y3arajbHEHi XapaKTepUCTUKH METOJy HMPUCKOPEHOrO TECTyBaHHS HaiifHOCTI
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IporpaMHOro 3abe3neueHHs AJis rpadivyaux intepdeiici; B [10] 3anpornonoBaHo
PO30OUTTSI HA eTaNy TeCTyBaHHS 3 MOPIBHSIHHSAM PE3YJIbTaTiB 3 MOJICIIbHUMH TTOKa-
3HuKaMu; B [11] po3risgaeThes BIUIMB TECTOBOI iH(OpMAIIii Ha OLIHKY HaJiitHOC-
Ti porpaMHOTro 3a0e3nedyeHHs; B [12] 3amponoHoBaHa (YHKIliSE TECTOBOTO MOK-
PHUTTS Y BATJISIJII y3aradbHEHOT JIOTICTHYHOT (DYHKIIIT, IO OMUCY€E 3MiHY TECTOBOTO
MOKPUTTSI ITiJ] 9ac TECTOBOT MPOIIEY PH.

[TutanHs ypaxyBaHHS pi3HUX (haKTOpiB, HEOOXIIHUX IPH IPOBEJCHHI Tec-
TyBaHHS pO3IIsIIatOThes y pobotax [13-18]. B [13] 3ampomoHoBaHO BKIIFOYSHHS
S-moni6HMX (QyHKIINA TecTyBaHHS B MOJIENb HaAIHHOCTI MporpaMHOro 3abesme-
YeHHsI, 1[0 BPaXOBY€ HEAOCKOHANe BianmarokeHHs. B [14] posrasHyTe mpucso-
€HHsI IMOBIpHICHMX MpPIOPUTETIB MEXaHI3My TECTyBaHHs, IO 3JIHCHIOETHCS 3a
JIOTIOMOTO10 poboyoro mpodimo mporpamMHoro 3abesmedenHs. lle mocmimkeHHs
CIpsSIMOBaHE Ha CTBOPEHHS TECTOBHX KEHCIB Ta TECTOBUX HAOOPIB 3 TOYKH 30pY
HMOBIpHICHOT HaIIHOCTI, BUKOPHCTOBYIOUH 3alPOTIOHOBAaHY CTPYKTYpY, 3aCHO-
BaHy Ha poOodomMy Tpo(dii MporpaMHOro 3ade3nedeHHs Ta IpoQiai TeCTyBaHHS.
B [15-18] po3rmsHyTi pi3Hi MiIXOAM A0 OIIHKHA HAIIHHOCTI IPOTpaMHUX 3ac0O0iB,
10 BPaXxOBYIOTh (PaKTOp BTOPHHHUX JIE(PEKTiB.

VY nocnmimxerasx [7, 9] mokazaHo, 0 CKOPOYEHHS TPUBAJIOCTI €TariB Tec-
TYBaHHSI MOXJIMBE a00 IUIIXOM CTBOPEHHS CIeUiaJbHUX YMOB BHIIPOOYBaHHSI,
abo yepe3 aBTOMATHU3AINIO Ta IPUCKOPEHHS BUKOHAHHS OKpeMuX (a3 TecTyBaHHS,
SIKi, SIK TIPABHJIO, BUKOHYIOTBCS Y PYYHOMY PEXKHMI.

Merta. Metoro myOutikaiii € BJIOCKOHAJICHHS CTEHAY TeCTYBaHHS (YHKITIH
FPGA KOMITOHEHTIB anapaTHO-IPOrpaMHUX KoMIUTeKciB miargopmu RadICS ms
MiBUINEHHS] CTYIIEHS aBTOMATH3allii MpPOIECiB TECTyBaHHS Ta CKOPOYEHHS iX
TPUBAJIOCTI.

1. Anaji3 anapatanx 3aco6iB miaargopvu RadICS. ITnatpopma RadICS
SIBJISTE COOOK0 MOJYJIBHY IUTaT(GOpMy 1 MICTHTH CTaHJIAPTH30BaHI MOJYJI, TaKi SK
JIOTIYHWH MOy JIh, IIU(POBI Ta aHAJIOTOBI MOTyJIi BBOIY/BUBOIY (I/0), Oazyrorbes
Ha BUKOPHCTaHHI MikpocxeM mporpamoanoi jorika (FPGA). OGnaxnansas 1ra-
tpopmu RadICS BcranoBieno Oinbin Hixk B 70 OCHOBHUX CHUCTeMax Oe3MeKH Ta
YIpaBIiHHA Ha JII0YMX aTOMHUX ejekTpoctaHiisx (AEC) pi3Hux KpaiH cBiTy.

Apxitektypa miaardpopmu RadICS cknamaerbess 3 €IMHOrO MpUIIaOBOTO
1aci, o MiCTUTH Joriunnii Moaysb (LM), a Takoxk 10 14 iHIIUX MOYJIiB BBOY -
BHBOJ[y Ta OITOBOJIOKOHHOTO 3B’s13Ky. Ll omHOKaHaiibHAa KOHDIryparis € 6a30-
BOIO KOH(irypariero iHpopmariiino-kepyrounx cucteMm (IKC). Jlns cucrem aBa-
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piitHoro 3axucty AEC Taka koHiryparis mae ceptudikar piBas 6e3nexu SIL 3
BixnmoBigHo no Bumor IEC 61508. Cuctema Ha 6a3i miardopmu RadICS moxe
OyTH CIpOEKTOBaHA 1 BUTOTOBJEHA 1 B iHIIUX KOH(]Iryparisx (Hampukiam, s
3abe3neueHHs BUMor kinacy 1E s cuctem apapiitHoro 3axucty AEC CHIA Ta
Kanamn). [Ipu 1ipoMy He TUTBKH ITiIBHIIYETHCS PiBEHH BUMOT JIO Hel, ajlie 1 po3-
IUPIOEThCs HaOip (YHKIIH, sKi TurargopMa MOBHHHA 3a0e3MeunTH. AJle Tics
pO3poOKH HOBUX ab0 YJIOCKOHAJEHHS CTapuX (PYHKIIIOHATLHUX KOMIIOHEHT, He-
00XIiJHO 3HOBY BHKOHYBATH 1X TECTYBaHHS, TOOTO MOTPiOSH Yac Ta 3HAHHS.

Panime tectyBaHHs 3aiiMano OJIM3BKO TPHOX THIKHIB BKIJIIOYAIOUU CTBO-
PEHHS AITOPUTMIB, HATAIITYBaHHS CHCTEMH, MIEPEBIPKH Ta JJOKyMEHTYBAHHS 3Bi-
Ty.

BpaxoBytoun, 1mo eran tectyBanHs ¢yHkiii miardpopmu RadlCS Gys Bia-
npanboBaHuil pu ceptudikamii Bumor IEC 61508, n1o1iibHO BUKOPHUCTATH HOTO
HaTpAIFOBaHHS Ta pO3pOOKH ISl TIOJATTBIIIOTO BIOCKOHAJICHHS TECTOBOTO CTEHA
i CKOpOYCHHS Yacy TeCTyBaHHS 0e3 BTPAT SIKICHUX XapaKTEPUCTUK (TIOBHOTH TeC-
TOBOTO TIOKPHUTTSI, TOIIIO).

2. AHaJi3 mporpamMHux 3aco0iB Ta TeCTOBOIr0 CTeH/JA, 0 BHKOPHUCTO-
BYBaJIHcs Ha eTami iHTerpauiiinoro tecryBanHs. Ockinpku IKC Ha 6a3i muar-
dopmu RadICS ¢PyHnKmioHye B aBTOHOMHOMY DPEXHMi, TO IHTErpalliifHe TeCTy-
BaHHS CHUCTEMHO{ JIOTikM J1ojaTKiB (Application Logic), BUKOHY€ThCS JOTIYHUM
moxayiem (LM) miel mmardopmu y mporeci JiarHOCTYBaHHS IIpare3aTHOCTI
kommoreHT IKC. Jlomatku Application Logic mist muratdpopmu RadICS po3po6ite-
Hi 3 BHKOPHCTAHHSM CIEIiaJli30BaHOTO 1HTETPOBAHOTO CEpPeIOBHUINA PO3POOKH
(Integrated Development Environment, IDE) — Radiy Platform Configuration
Tool (RPCT). ¥ manomy IDE 3a gomomororo 3aco6iB Bi3yauizailii KOXHHMA OIT0K-
nmonatok (Application Logic Block, ALB) npencraBinenuii y rpadiaHOMYy BUTIISII,
IO CIIPOIIy€ KepPyBaHHS (PYHKIISAMHU (JIOTIYHUMH, MaTeMaTHYHUMH, Toino). Ko-
xeH «rpadiuamity AFB y cepenosumii RPCT moB’si3anuii 3 anapatHo pealtizoBa-
auM y FPGA kommonerTom AFB B jorivromy Moyl miatgopmu RadICS.
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Puc. 1. IlouaTkoBa KoH}ITypallist BUPOOYBATHHOTO CTEH/IA TSI PYYHOTO TECTY-
BanHs OokiB AFBL

Muoxuna AFB y cepenosurii RPCT ¢opmye 6i0mioTeky (QyHKITIOHATEHAX
osokiB (AFBL) ta ckiamaerbes 3 6ibin Hixk 100 eremenTiB-0okiB. [l GpyHKITiO-
HaJIbHI OJIOKHM TaKOX MOXYTh MaTH BEJIMKY KiJTBKICTh MapaMeTpiB BBOIY/BHBOTY
a00 HaBITh Pi3HiI KOH}Iryparii.

Jlns mpoBeNieHHS IPOIeyp IHTErPaIlifHOTO TECTYBaHHS Y PYYHOMY PEXKH-
Mi BUKOPHCTOBYBaBCS CHelialbHuUN TecToBUi BunpoOyBanibHuit creny (Test Bad,
TB), 300pakenwnii Ha puc.1, o ckIamaBcs 3:

— CTaHIlil HaJTAITYBaHb (CTalllOHAPHUN KOMIT IOTEP Y HOYTOYK 3 KJIIEHTOM
HaJIAITYBaHb JUISA reHepallii BXiqHuX JaHuX B AFB);

— poboyoi craniii (podoya cTanuis 3 mporpamoro Monitor i 360py BUXi-
JIHUX JTAHUX);

— KOMYTaropa 3 OpTaMu JUIsl MiJKITIOUYEHHs ONTOBOJIOKOHHUX JIIHIH;

— tectoBanoi cuctemu SUT (System Under Test) mnardpopmu RadICS (mra-
ci rarpopmu RadICS 3 LM).
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Puc. 2. TecroBuii npukiiaza i nepeBipku koHgiryparii 6mokiB (AND, OR,
XOR, SWITCH_FP) 3 6i6miotexu AFBL

Jlnst 3abe3nedeHHs] HEOOXITHOTO TECTOBOTO ITOKPUTTS TijJ dYac iHTerpa-
IiHOTO TecTyBaHHS 3a jgornomoror RPCT st okpeMoi kKoH(pirypartii, ska Moxe
BKJIFOYATH OJInH, abo aexinpka AFB po3pobisieTbest TecToBuid pukiaz (puc. 2),
SIKAWA BPY4YHY TPOIUBAEThes A0 Moxyssi LM gepe3 ontuunuit mopt LANI1. Pe-
3yJbTaTH TECTYBaHHs 4depe3 Apyruil ontuuHuid nopt LAN2 moxyns LM 3unty-
10Tbest pobouoro crantieto 3 [13 Monitor.

Taxum umHOM, iHTerpariiine TecTyBaHHs Bciei 6ibmiorekn AFBL Bukony-
BaJach BPYYHY JIBOMa iH)KeHEpaMHU-BHIPOOyBayaMu (OIHA JIIOJWHA JUIS TeCTy-
BaHHS, a iHIIA [T TOKYMEHTYBaHHS pe3yJIbTaTiB TECTYBaHHS) i 3aiiMaio aBa-TpH
THKHI.

3. Kondirypauia moaugikoBaHOro TecToBoro BUNPoOyBaIbHOI0 CTEH-
Aa 115 aBTOMATH30BAaHOI0 iHTerpanifinoro tecryBanas. Ockinbku y 0aratbox
npoekrax RadICS Takok BUKOPHCTOBYIOTECS arapaTHi CTEHIM Ta IMPOTPaMHi 3a-
cobu komrranii National Instruments (NI), i 1ie 00J1alHaHHS IMOKa3aJI0 BUCOKY Ha-
JUAHICTH 1 TOYHICTH BHMIpIOBaHb, OYJIO NMPHHHATO DIlIEHHS BHKOPHCTATH HOTO
JUIST aBTOMaTH30BaHOTO BUIIPOOYBAILHOTO cTeHa. [y mponenyp TecTyBaHHS y
National Instruments po3po0:eni nporpamui naketd LabVIEW Ta Test Stand. 113
Test Stand € crenianizoBaHuM caMe JUIs aBTOMAaTU3allli TECTOBUX MpoLeayp. Aje
HOoro BUKOPUCTAHHS BUMarae MoJudikarii BUIpoOyBalbHOIO CTeHa, SIK oKa3a-
HO Ha puc. 3.
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Puc. 3. MoaudikoBanuii BUIpoOyBaIbHIM CTEHT 111 aBTOMATH30BAHOI'O TECTY-
BaHHg O010kiB AFBL

Jlo xoHirypariii MoauQpikoBaHOTO TecTOBOrO cTeHaa Bxoauth SUT (miat-
dopma RadICS 3 xomyTaropoMm ONTOBOJOKOHHUX JiHIA Ta kKomm'toTep 3 IDE
RPCT) i TB (npexacrasienuit cuctemoro 360py aanux NI Data Analysis System,
DAS). Buxopucranus DAS no3Bosisie 3unTyBaTH peajibHi CUTHAIN 3 BUXOJIIB MO-
nyniB BBoay/BuBofy miatdopmu RadICS i mum caMuM BiIMOBUTHCS BijJ MOHITO-
pUHTY BipTyanbHHUX curHaiiB uyepe3 [13 Monitor y pyunomy pexumi. [Ipu nipomy
KUIbKicTh MoayJliB y mmaci obnannanus NI 1 RadICS neBenuka (TUTbKH 1O OHO-
MY MOJIYJIIO KO’KHOTO TuIly). Taka MiHiIMi3allist JOCATHYTa HUIIXOM BUKOPUCTAHHS
He3aJIeKHUX KOHQIrypauiit mporpaMHoro 3ade3nedyeHHs JUisi KO)KHOTO TECTOBOIO
npukiany. Lle o3nagae, mo LM moske 30epiratu y cBoiii mam’sti 10 12 KoH)Iry-
pariiii maci 3 pi3HUM Ha0OpOM amapaTtHoro 3ades3mnedeHHs. 3 iHImoro Ooky, 113
Test Stand no3BoJisse pO3pPOOHUKY TECTOBHX MpHUKIamiB (opmaryBatu HW-
MOJIYJIi Ta KaHAJIU 110 Pi3HOMY Tepej] KOKHAM TECTOM.

Buxopuctanns [13 NI Test Stand 103BonI0 po3poOHUKY CTBOPIOBATH He-
3aJIe’KH1 TECTOBI MPUKIAM UL KOXKHOTO 0J10Ky 3 016mioTekn AFBL. OuikyBanmuii
pe3yJbTar 1 BXiJIHI 1aHi Ui KOKHOTO TecTy OepyThCsl 3 30BHIIIHBOIO (aiiy na-
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HUX CSV 1 MOXyTh OyTH 3MiHEHI 1H)KEHEPOM-TECTYBaJIbHUKOM, SIKOMY HE MOTpi-
OHO MaTW MpaKTUYHY MiATOTOBKY JUII pPOOOTH Yy CKJIAJHOMY CEpeIOoBHIII
LabVIEW (puc.4). BukoHanHsi TeCTOBOIO MpPHKIIaAy MOBHICTIO aBTOMAaTH4HE i
HOCJIIJJOBHE.

(=] o AND_0107.csv - Bxcel Anaclitolovo @) @ - O
Oaiin  [EEEEH Gcrask | Paswen | Gopuy | fanvini| Peuere | Bua | Cripasi| Acrob:| Q' Momown 9} Mogenumscn
[ & | A i'g I o | | EZ¥enosnoe dopmaruposatine - Lil o
: o Gy~
Bydep | Wpudt | Bupasewsanue | Uncno | 5 oPre MPOSATRKSKTABAMW T g ke | Pesairuposar ¢
ofimera - - - - (54 Crvnu pueex - < 2
Cranm A
a1 - f | 100ms v
A 8 c D E F G H | ) [=
1w00ms x2 out1

koo
AR
o R oo

1 anporot |

Puc. 4. CSV @aitn naanx

Kpim toro, 13 TestStand aBTomaTi4HO CKIiagae 3BeJIeHUH 3BIT 3 pe3yibTa-
TaMM BCiX TecTiB. 3BIT MOke OyTH TpeJCTaBlIeHUH B pi3HUX (opmarax TaHUX,
takux sk HTML, XML.

Sk moxazanu pe3ynbTaTu iHTerpaniiHoro tectyBanHs miardpopmu RadICS,
aBTOMaTH30BaHMi mporec 3a jonomororo NI Test Stand Bimmosimae BciM BUMO-
raM HOPMAaTHBHOI Ta KEPiBHOI JJOKYMEHTAITi.

BucHoOBKH Ta mepcneKTHBH MOTAIBIINX AOCTIKEHb Y TAHOMY HANIPSIMI.
VY po6oTi 3amponoHOBaHO MOJM(DIKAII0 TECTOBOIO BHIPOOYBAIBHOIO CTEHIA
JUIs aBTOMatu3oBaHoro tectyBanHs 0510kiB AFBL mmardopmu RadICS musixom
BHKOpHUCTaHHS oOjajHanHs DAS Tta mporpamuoro 3a0esmedenHs Test Stand
kommanii National Instruments.

ABTOMaTH3AaIlisl TECTyBaHHS JO3BOJIJIA OTPUMATH HACTYyIHI mepeBaru (y
MTOPIBHSHHI 3 IIONIEPETHHOI0 BEPCIEI0 TECTOBOTO CTEH/IA 3 PYUYHUM PEKHUMOM):

— ICTOTHO CKOPOUYEHO Yac TeCTyBaHHS (3arajbHUM yac TeCTyBaHHs MEHUI SIK
10 XBUJIMH y NOPIBHSHHI 3 2-3 THKHSIMH);

— BXIiJIHI 1 BHUXIJIHI CUTHaJIM TOB’s3aHi 3 (I3MYHUMHU KaHAJIaMU MOTYJIiB
BBOJIY/BHBO/Ly, & HE IX BIpTyaJbHUM MOJAHHSIM y JIOTiYHOMY MOyl LM;

— 3MEHIICHO HETaTUBHUI BIUIMB (D)AKTOPY JIIOJCHKUX MOMUJIOK Ha PE3yJb-
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TaTW MPOBEJCHHS TECTIB;

— 3MEHIIEHO BUMOTH JI0 KBajidikamii iHXeHepa-TecTyBaJbHUKA, 30KpeMa
JI0 IPaKTUYHHUX HaBUYOK poboTH y cepenopuii LabVIEW.

HampsiMkaMu 1moiaibmx JOCIiKEHb €:

— PO3MMpPEHHS MHOXXHWHHU TECTOBUX NPUKJIAJIB IUIIXOM IX HAKOMMYCHHS
IIPH TeCTYBaHHI pi3HUX KoH}irypamiii miargopmu RadICS;

— HaKONMWYEHHs Ta 00poOKa pe3yJbTaTiB TeCTyBaHHS ISl BU3HAYCHHS ajie-
KBaTHHX MOJIEJICH OIliHFOBaHHS HaIiHOCTI Ta pyHKHiHOT 6e3nmednocTi 113 30k-
pema Ta IKC na 6a3i muiardpopmu RadICS B nisomy.
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