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1.¥YBoA

Y 0BOM paay MOTPEOHO je MHTErpHCaTH ajaT 3a CHUMame U ypehuBame 3ByKa Y
nocrojehe OKpyXeme 3a ayTOMaTCKO HCIUTHBAamE COPTBEpa Ha IMJHAHO] IUIATPOPMH.
[Tocrojehe oxpyxkeme ce 30Be “Unified test environment ““ xoje je pazsuo “RT-RK SQA mum
u3 “Cirrus Logic epyne*. Iloctojehe okpyxkeme je 3a moTpedbe CHuMama, penpoayKoBama U
reHepHcama ayJauo 3amuca KopucTwio mnporpamcku amar SoX. Ilocnenma Bep3uja
nporpamckor anara S0X je o6jaBibeHa 2014 ronune, He MOCTOjU MPOIIUPEHE U MOJPIIKA 32
MPOTrpaMCKH ajiaT, CaMUM THUM OJIJTYY€HO je J1a ce mpehe Ha Apyru MporpaMcKu aiar 3a oopamy
ayJuo 3amnuca. Y 0BOM pajy je Omio moTpeOHO ayToMaTH30BaTH MporpaMcku anat Audacity 3a
cHHMame 1 ypehuBame 3Byka. [IporpaMcku agatr Audacity je maHac jako momysapaH IITO ce
THYe oOpaje aynuo 3amuca. AyTomaTH3alyja MpOorpaMCKOr ajnara je HampaB/beHa y BUAY
O6ubMoTeke Kako OM Morjia Ja ce KOPUCTH W Yy APYTUM IpojeKTUMa. JeaHa omiuja je ouia
ayromatuzoBatu Audacity GUI (kopuctehu pywinauto), anu je omIy4eHo Ja ce peaausyje
nyTeM KopucHHYke crpere mod-script-pipe. 3a motpebe TecTHpama MPOjEeKTHOT 3aJaTKa Ce
KOPHUCTH MPOTrpaMcKH jesuk Python, 3ato mTo cy TecT oKpyKermbe u TECT CKPHUIITE HAMCaH!
yHyTap Wera. OH je BeoMma IMOrojaH 3a ayToMaTH3allijy W Jjak je 3a kopumiheme [1]. ¥V
MIPOTPaMCKOM j€3UKY j& peajn30BaHa ayToMaTH3allfja MPOTrpaMCKOr ajaTa W HAlMCaHU CBHU

HOTpC6HI/I MOAYJIHX 3a U3panay oBor HpOjCKTa.

VY mporpamckom anary Audacity moryhe je penpoaykoBaTH, CHUMATH, T€HEpPHCATH,
ypehuBatu Kao 1 rpadMUKy aHAIU3UPATH ayauo 3anuc. KomyHukalyja nporpaMcKor anara u

caMuX MOJIyJia je BpIIeHa MMyTeM KOpUCHHYKe cripere mod-script-pipe.

Tectupama cy BpiieHa Ha xapasepy ‘Cirrus Logic CDB46L60-Al “ koju je kopuirhexn

NPUIIMKOM M3pajie OBOr npojekta. Ha xapasepy je moryhe kondurypucatun USB coymanuie ca
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mukpodonom, USB crymanune kao u USB mukpodon. Takohe Tectupama cy mokperana Ha

wiatdopmu Windows, Linux u Mac OS X.

Pan je opranmn3oBaH y ceaM moriiaBiba. J[pyro moriiaBjbe OMucyje TEOPHjCKEe OCHOBE O
NPOTPaMCKHM ajlaTHMa KOjU MOCTOje 32 CHUMame U ypehuBame 3ByKa, OJTHOCHO MPOTPaMCKH
ajaT KOjH je KOpUIINeH y peayn3alidju OBOT MPOjeKTa, MPOrPaMCKH je3UK y KOM je HamucaHa
TECT CKpHUITA 32 ayTOMaTH3allM]y, CIIpera Koja je KopuirheHa 3a KOMyHUKAIH]y TECT CKPHUIITE
U MPOTpaMcKor ajata U OuONIMOTeKa Koja je Ouia moTpedHa 3a HKeHO u3BpIinaBame. Tpehe
NOTJIaBJbE OINKCYje HAYMH TPUCTYNA peliewky mnpobiema. YeTBpTO TMOraBibe JeTajbHH]C
OTHUCYj€ METOJIe Ka0 M MOJyJie KOjU Cy KOpUITheHH MPUIMKOM peajn3aliije OBOT IPOjeKTa.
[leto mornassbe CIyXKH 3a U3HETE pe3ysiTaTe TecThpama. LIlecTo mornassbe CiyKu 3a yKpaTKko
pedeHo mra je cBe onapaheHo kao M MoryhHocTHM mpommpuBama oBor mpojekra. Ceamo

HIOTJIaBJbE MPHUKa3yje JUTEpaTypy Koja je KopuitheHa NpuIMKoM U3paje paja.
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2. Teopujcke OoCHOBe

OBo mornaBsbe JAeTajbHHU]E OIMUCYje MPOrpaMCKH ajlaT KOju je KOopuilheH MpUINKOM
u3pajie OBOr pajna, a To je Audacity. Takohe, onrcana je ocHOBa porpamckor jesuka Python,

KOPUCHHUYKA CIIpera 3a KoMyHuKaiujy mod-script-pipe u kopucHuuka 6udimorexa WxWidgets.

2.1 [porpaMcku anaTtv 3a CHUMake 3ByKa

Anartu xoju paje ca 3BykoM oMoryhyjy o06pany, penpoayKiinjy, CHIMambe U FeHepHCcambe
ayauo 3amuca. Mory OUTH yYUTaHU Kao [ETHHA WIH ASTMMHYHO Kao OMOIMoTeKa, padyHapcKa
aruTMKaIMja, BeO aruuKalfja Wid Kao MOAYI 3a je3rpo (eHra. “Kepuen ). Jlurutanna ayano
panHa cranuna (eari. “DAW ™) je enextpuunu ypehaj nim nporpamMcku ajat Koju ce KOpUCTH
3a CHUMame, M3MEHe M TeHepHucame ayauo 3amuca. DAW ce cacTtoju oa pa3inuuuTHX

KOMIOHEHTH codTBepa, omoryhasajyhu uM npuctyn kpo3 jeausactsern GUI [9].

[Iporpamcke anate 3a CHUMambe M PEIPOAYKOBAHE ayIHO 3aITUCa MOYKEMO TOJICIIUTH Ha
anate koju ce kopucte myreM GUI-a u anate koju ce kopucte u3 komanae auauje [10][11]:

Hexu on GUI nporpamckux anara:

- WavePad, moapskan 3a matdopme: Windows 8, 8.1, 10, Mac OS X 10.4 u HOBHje, a
noctoje arutnkarije u 3a Android u i0S cucreme

- FIStudio 12.1.2, noapsxan 3a mnardopme: Windows XP, 7, 8, 8.1, 10, Mac OS X 10.8,
10.9, nocroje ammukanuje u 3a Android u i0OS cucreme

- Adobe Audition, moapsxan 3a miardopme: Windows 7, 8, Mac OS X 10.6, 10.7

- Sound Forge Audio Studio 10, moapskaH je 3a muatdopme: Windows u Mac OS X
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- Steinberg Cubase, moapxan 3a miatdopme: Windows 7, 8, Mac OS X 10.9, 10.10

- PreSounds Studio One, noapkas 3a miardopme: Windows u Mac OS X

- Audcity, moap:xan 3a atdopme: Windows XP, 7, 8, 8.1, 10, Mac OS X 10.5 u HoBHje
u Linux

- Wavosaur, nmoap:kas 3a miargpopme: Windows XP, Vista, 7

- LMMS, noapikasn 3a mardopme: Windows, Mac OS X u Linux

Heku o1 mporpaMcKux ajara KOju ce KOPUCTE U3 KOMaHIHE JINHH]E:
- SoX, moapskan 3a maardopme: Windows, Mac OS X u Linux
- Cmus, noap:xan 3a tiatdopme: Unix/Linux

- FFmpeg, noapxan 3a miarpopme: Windows, Linux, Mac OS

[Mpunkom u3paje oBOr paja KopwuiiheH je mporpaMmcku anat Audacity, koju moapxasa
PENPONYKINjy PA3IUUUTHX aynuo ¢opmara, CHHUMAamke W TEHEPHUCAhEe ayauo 3armca.
[TpunarospuB je 3a mocrojehe ayauo TeCTOBE KOjU MPOBEpaBajy MOHAIIAKE TeCT ypehaja Ha
pa3nuuuTuM matpopmamMa. Anat je OecruiataH M y IIMPOKO] yIMOTpeOu Tako Aa je Jo0po

IMMO3HAT ayJu0 MHXKXCHECPpUMA, 4 BETOBA YHOTp€6a HC YHOCHU JOJATHE TPOIIKOBC.

2.2 Audacity

Audacity je OecrlaraH W TOroJaH 3a BeIWKH u300p miatrdopmu. Takohe oBaj

nporpamMcCkKu ajat je JIaK 3a KOpI/IH_IheI-LC 1 BCOMaA NpUJIaroJiJb1uB 3a ayTOMaTI/I3aI_II/ij KOMaH/H.

Hacrao je 1999. ronune Ha Yuusepsurery Kapneeu Menon y ITumcoypey v meroBu
ayropu ¢y Domunux Mazonu v Pouep /lanunoepe. O6jaBmen je maja 2000. rogune Kao
Bep3uja 0.8, 1ok je manac moctynHa Bep3uja 2.2.2 ( 0BO je TPEHYTHO MOCTe/iba Bep3uja Kojy je
Moryhe Tipey3eTu u 3a KOjy je pealn30BaH MPOjeKTHHU 3aJlaTakK ), a yCKopo Ou Tpebana nzahu
Bep3uja 2.3.0 (oBa Bep3uja je y 3aBpInHOj ha3u TeCTHpamba, 300T uera TPEHyTHO HUje JOCTYITHA
CBUM KOPHCHHUIIMMA 3a MPey3uMarbe, 3a K0jy je Takole peaan3oBaH MPOjeKTHH 3a1aTak ), 300r
CBOje NPWJIArOJJBUBOCTH M JIaKor Kopuinhewa Audacity je ocBojuo Harpamy 3a HajOOJbH

npojekar u3 myarumenuje [12].

[Topen cuuMama 3Byka W3 BHIIEe nM3Bopa, Audacity ce Mo)ke KOPHCTUTH 3a 00pamy

onpeheHux ayauo cajapikaja, ykibydyjyhu u nogaBame edekara kao IITO Cy HOpMaU3alyja,
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ckpahuBamke M OrpaHMYaBamEe ayauo 3amuca. Takohe mmMa MOTYhHOCT TeHepucama H

aHaJIM3upamkba CUruajia, 10K Behuna HAaBCACHUX MMPOIrPpaMCKHX aJlaTa HCMaA.

2.2.1 ®dyHKUuMoHanHocT Audacity

dyukigje mporpamckor anara Audacity ykmsyuayjy [12]:

- CHuMame U perpoayKIujy 3ByKa

- Yumheme (Opucame NpeTXOoHOT ayAHO0 3aIKca)

- BpemeHcko cHUMame

- VYpehuBame

- Benuku Opoj aurutanHux edexara u Jo/1aTaka

- AHanu3y ayaMo CHeKTpa

- YBo3 u u3B03 Wav, mp3, aiff, ogg , xoje moapsxkasa 6udauoreka libsndfile

- Yerupu Oapujepe 3a onabup Tajaca y ayJauo 3anicuMa

- Vootpeby 6ubnuoreke copreepa WxWidgets paau obezoehuBama ciarmunor GUI-a Ha

HEKOJIMKO Pa3IMuUTHX I1aT(hopmMu

[porpamcku anat Audacity moaprxasa camo 32-6uthe wiu 64-6utHe VST ayano edekre,
y 3aBUCHOCTH O] TOra 3a KOjy apXUTEKTypy je HampaBbeH (aau He o0e y HCTO BpeMe).
Audacity-u HemocTaje KOHTpoOJia JUHAMHYKOT €KBHJIaj3epa U eekara y pealHOM BpPEMEHY
TOKOM CHHMama. Takohe He mopkaBa yBO3 WIJIM H3BO3 VMA, aac, ac3 kao u Behuny npyrux
BJIACHUYKHX MM OTpaHWYEeHUX (opmara JaToTeKa. YMECTO Tora HEOIXOJHAa je OIILHMOHA
oubmmnoreka “Ffmpeg “. Audacity nma moryhHocT uHCTananuje Ha Buiie jesuka. CiodoaHa u
otBopeHa nmpupoaa Audacity-ja omoryhuia My je a moctaHe BeoMa MoryjiapaH y o0pa3oBamy,

oxpabpyjyhu mporpamepe na onakmajy GUI 3a yueHnke u HaCTaBHUKE.

VY HacTaBKy je MPHKa3aHO Map CIMKa Kako mporpaMcku ainat Audacity usrinena kao u onadup
KOMaH/M 3a PenpoaAyKIH]y, Nay3upame, CHUIMambe, TeHepUCamhe Ka0 U BPEIHOCTH MPHINKOM

TCHCpHUCamka TOHA.
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Cnuka 1 — IIpuka3 nporpamckor ajara Audacity u ocCHOBHe KOMaH 1e
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Cnuxka 2 - [lpuka3 nagajyher Menuja 3a o1abup reHepucama TOHA
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&b Audacity — O x
File Edit Select View Transport Tracks Generate Effect Analyze Help

3 T e S T I
,. \!; :; -57 -54 -51 48 45 -42 I Click to Start Monitoring $1--18-15-12 -8 6 -3 Cl

=
] > u 14 b ® IT‘
Qe

K| )| 575451484542 30 36 33 3027 24 21 181512 5 6 3 c[
- N 7 -
& 24 o XD v~ alealq&]{»|ie
Window: ;!; Speakers (Realt + |2 (Stereo] v 1& Speakers (Realt
V1.0 IH 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0

X | Audio Trackw| 1.0 ~
Mute | Solo

Mono, 8000Hz 0.5
16-bit PCM

F

Waveform: Sine

Frequency (Hz): | 440

Amplitude (0-1): |{:.s

Duration: IDDhDDm‘IU_OODE'

Preview oK Cancel

< >

Project Rate (Hz) | Snap-To | Audio Position | | Start and End of Selection v
| [of ~ [[00h00m00.000s~ [[00h00m00.000s~ [00h00mMO0.000s~

Stopped.

Cnuxka 3 - HpI/IKa3 noacuiaBama rnapamMeTapa 3a recHepucai TOH

2.2.2 Kpeupamwe GUI-a3a Audacity

[Mpunukom npeBol)ema U3BOPHOT KOa NOTpeOHO je yunutatn WXWidgets OubmmoTeky.
wxWidgets kopuctu C++ 6ubnmnoreke 3a kpeupame GUI-a 3a codprBepcke ammukaruje. Takohe
omoryhasa GUI kopucHuuky crpery 3a mnpeBoheme M pax Ha Bulle MiaargopMu ca
MHHAMaTHUM Wi 0e3 u3MeHa Koja. Bemmkum m30op kommajnepa M anara Kopuurhemem
wxWidgets-a oakimaBa pa3Boj COGTBEPCKUX allIMKAIIN]ja.

wxWidgets kopuctu C++ Oumbnmoreke 3a mpeBoheme Audacity xoma, kako Ou ce
OJIaKIIAa0 paj y rpaguykoM OKpyXemy mporpamckor anata. Mako je wxWidgets nanucan y
C++, Moxe ce KOpPUCTUTHM ca pa3HUM MPOTrPaMCKUM je3uluma, YKJbyudyjyhu

Python(wxPython), C# u Perl.
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wxWidgets uma Benmku Opoj pacroyiOKMBHX Kiaca KoOje NMOKPHBajy MHOTE 00JacTh
pa3Boja aruIMKaluja, ITO HE MOXKEMO aJIeKBaTHO PE3MMHUPATH y OBOM KPAaTKOM JOKYMEHTY.
Kommnonente GUI-a kpehy ce o1 jeqHocTaBHE KOMIIOHEHTE yrMera na cBe 10 HTML okBupa

ca JiuctaMa U3 OCHOBHOT I10Jba 3a IIOPYKE Y IIPO30PY 3a IPETIIC HITaMIlamkba.

2.3 Python

CKpUNTHH je3WK je TMpOorpamMcKH Je3MK 4YHMju Cce KoJ Hajuemhe H3BpIIaBa
UHTEpHpeTHpameM. [lopen Tora, CKpUIITHYU je3UIH ce Hajuyenhe KOPUCTE 3a MUCAmhe MambUX
nporpama (ckpunmu) W CIyKe 3a 00aBJbarbe MamHX M0ocioBa. CKPUNTHH jE3HIU KOjU CY
no3Haruju. JavaScript, PHP, Python, Perl u Ruby. 3a kopumihene nporpama mpuinkom
nUcama CKPUITE 3a ayToMaTH3allkjy KOMaHad H mporpamckor amata Audacity omabpan je
Python. Tlpe cBera Python je monymnapan kana je ped o ayToMaTu3aliju Kao U 3a KPeupame

MambHX BeO aruiuKaluja. Y HacTaBKy j€ HEeIITO BUIIE PEYEHO O CAMOM IIPOIPaMCKOM Je3HKY.

Python je mporpaMcky je3uk BHCOKOT HUBOA OIIITE HAMEHE, UMIICPATHBAH U 00jeKTHO-
opujeHTucad jesuk. Hacrao je 1989. ronune Ha Yauep3utery Cmuuune y Xonanouju a (ero
TBOpai| 6uo je I'eudo ean Pocym [14]. T'naBHa ummiemenrtanuja Python-a namucana je y
nporpamckom jesuky C u 30Be ce “Cpython®. ITopen oBe uMMIUIEMEHTaIH]je, MMOCTOjH U
umIuieMeHTaija y Javi u 3oe ce “Jython . Python mporpamcku je3nk uma mMpok criekrap
CHUHTAKTUYKUX KOHCTKPYKILIM]ja, CTaHAApAHUX (QyHKIHMja OMOIMOTEKE M MHTEPAaKTUBHUX
¢dyHKIMja pa3BOjHOT OKpyXkema. CaMmuM THM BehuHa cTBapu ce MOXe UTHOpPHCATH, caMo je

NOTPeOHO HAYYUTH HAINKMCATH MaJle IPaKTUYHE Iporpame.

2.3.1 OcobuHe Python jeanka [14]

- brnoxoBu Hapendu ce He orpaHUYaBajy moMohy ckyma o3Haka “{...!“ mim “begin“ n
“end“, Beh ce rpymnuIly yBiademeM Koja

- Vrpahene cTpykType

- VYrpaheHe cuctemMcke mo3uBe
- Jlak 3a ynTame U pazyMmeBame
- OO0jeKTHO OpHUjeHTHCaH

- Hutepnperepcku je3uk
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2.3.2 Onepatopu [14]

- AputmeTwdku omneparopu: +, -, *, /, %, **, //

- Onmneparopu nouene: =, +=, -=, *=, /=, %=, **= //=

- Omeparopu nopehema: <, >, <=, >= == <> |=

- Jloruuku oneparopu: and, or, not

- Oneparopu NpUIIATHOCTH: in, nOt in

- Omneparopu npoBepe UACHTUTA: IS, iS not

2.3.3 MeTope

[Toctoje Opojue yrpahene merome yHyTtap Python je3uka, amu KOPUCHHK MOXKE
KpeupaTtu u concraexe [ 14].

KopucHnukm neduHrcane Merose:

[Tounmy KJby4HOM pedjy “‘def* u3a Koje CTOju UME METOIE U Map Maiux 3arpaja ()
Vna3Hu napaMeTpu ce HaBoJe YHyTap Maiux 3arpaja ()

brok HapenOu mounme 03HAKOM

OnuuoHo, npBa Hapeada y METOU j€ TEKCTyaJIHU OIUC caMe METOJIE (EHIVI.
“docstring *)

2.3.4 Mopaynm

Monynu cy edrkacaH HauuH 3a BUILECTPYKY YNOTPeOy U JIeJbeHmhe MPOrpaMCcKor KoJa.

Monaynu y Python jesuky cy yrimaBaHom ca gomaTkoM (eHri. “extension®) “.py“, uuju je

canpxaj Hu3 komanau Python jesuka opranmszoBanux y Buay merona wiu kiaca [14]. Ipe

ynoTpebe HEeKOT MOAYJa y KOPUCHHYKOM MPOrpamMy, HEOMXOAHO ra je yuutaTH. To ce Moxke

YYUHHUTH Ha HEKOJIMKO HaYMHA, [IPU YeMY j€ HajjeJHOCTABHH]€ YUUTATH 1Ie0 MOYJI IIPe HeroBe

ymotpebe “import ime_modula“ Ha modeTky koma. Moxe ce y4uTaTH jellaH WM HEKOJIUKO

nemoBa garor moayiaa “from ime_modula import ime_klase wzu ime_funkcije .
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2.4 mod-script-pipe

OBo je momatam mnporpam (eurn. “plug-in“) 3a Audacity xoju omoryhasa
npociehuBame KOMaHIM, ajly je joIl y eKCIIEPUMEHTATHO] (a3 ¥ HHje jJaBHO JOCTYMaH. 3aTo
je motpebno npesectu Audacity u3Bopuu koj. Taga ce m00Mje MOAYN KOjH HaM CIYXH 3a
KOMYHHKAIIH]y TPOTPAMCKOT ajlaTa U TECTHE CKPHUIITE.

Kana ce 3aBpim npeBoheme Audacity u3BopHor koja, 100HjeH MOAYI ce€ KOIUpa y
JUPEKTOPHUjYM TJC je HHCTaIMpaH nporpamcku anat Audacity. JloOujeH Moy je pa3iuauTux
noxaraka (eHri. “extension ‘), camum THM je npwiarohen 3a cBaky ruiatgopmy. [Tpunnkom
OCTBapHBamba KOMYHHKAIIMje ca MporpaMckum anarom Audacity, moTpedHo je oapaauTi mnap
KOpaka:

e TIOKPEHYTH IMPOrpaMCKH ajat u u3abpatu naaajyhu Mmenu uzmene (enr. “edit )
e u3abpaTH OIIIM]jy J0JaTHHX MoemaBama (eHrt. “preference )
e u3abpatu onmujy Moayau (eura. “modules )

e Kkaja ce nojaBu Mod-script-pipe nocraButu Ha omoryheno (erri. “enabled ).

Mod-script-pipe je je3nuku He3aBUCTaH U caMo Ipociel)yje TEeKCTyallHH 3aIuc, KOjH CITYKH 3a
MOBE3UBaE CKPUIITE ca mporpamMckuM anatom Audacity. 3anpaBo, TO je KMEHOBAaHH KaHAI
KOjHY HaM CITy’>KH J1a U3 CKPHIITE MPUXBATH KOMAHIy H MOIIajbe j€ Ka Impo3opy “scripting , koju
nasbe pocielyje mpo3opy “‘commands ““ (a koju ce Hasa3u yHyTap apxutektype Audacity [15])

Ha M3BpLIaBame IJe HaM Bpaha nmoBpaTHy MH(OpPMaIMjy Aa M je KOMaH/a UCIIPaBHA WU HE.

YKoauKo Je KOMaHJa
Languages

HEeHCIIpaBHAa IMPOTPaMCKU ayar

o0ycTaBJba U3BpIIABALE, & TECT

Built-in
Effects Pipe CKpUNTa IIpecTaje ca PpajoM.

AudiolO | [Blockfiles | ShuttleGUI VKOJIMKO j€ MpOTEKIO CBe 0e3

commands C C Scripting rpemkd  um3Bpmasahe  ce

XKeJbeHa onepanuja (mpumep:

Cnuxka 4 — IIpuka3 KOMyHUKalMj€ ca MPOrPaMCKUM aJlaTOM PCHpOIYKY], CHUMHU, TCHCPULIM

ayJIMo 3arluc).
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3. KoHUyenT pewemwa

OBo moryiaB/be ONUCYje MNPUCTYN peLleky MNpodieMa, TECT CKPHUITY, Pa3BOJHO

OKPYKCHE KAa0 U MOAYJIC KAKO C€ JOIIO A0 pCHICH:A.

Wneja pemema je na ce peaiau3yje TECT CKpUITa Koja he mpocineauTu yHeTe mapamerpe ca
KOMaHJHE JIMHUje U IyTeM MOod-SCript-pipe ayromaTH30BaTH M3BpIIaBambe KOMAHIH yHYTap
nporpaMckor anata Audacity. YHyrap TeCcT CKpHUITe MO3UBajy C€ MOIYIH KOjU CY
UMIUIEMEHTHPAaHU 32 OCHOBHE KOMaHJIE a Ty CIajajy pernpoayKinja, CHUIMambe, TeHEPHCAhEe
Kao M peaju3alyja 3a JoJaTHe KOMaH/Ie TJIe Cliajia aHAIM3Hpamhe CUTHANA, JI0/1aBame edexaTa
U JI0JIaTHA TOJIEIIaBamka MapamMerapa Kao IITOo je 0J1abup Ha K0jo] (ppeKBEeHIHMjH KEeIuMo Ja
PEerpoayKyjeMo ayaro 3amuc, u300p KaHaia u omabup ayauo apajeepa (eura. “Audio Host )

Koju he ce KOPUCTUTH 3a CHUMAE U PENPOIYKOBAHHE ayIHO 3aITHCa.

Tect ckpunra je ummenTupana 3a mwiatdopme: Windows, Linux u Mac OS.

3.1 Pa3B0OjHO OKpYyXeme

Peammzanuja TecT cKpunTe W caMHX MOAYNA j€ WMIUIEMEHTHUPaHA y WHTETPHUCAHOM
pa3BojHOM OKpykeme (eHrin. “IDE“) PyCharm. PyCharm ce kopuctu 3a mporpamupame y
nporpamckoM jesuky Python. Ilpyxa ananmu3y koxa, rpaguuku nedarep u mojapkaBa pasBoj

BeO armmkanuja. Takohe omyryhasa pan va Windows, Linux u Mac OS mnardopmama.

11
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E automation-of-audacity [Chaudacity-masterscripts\piped-workiautomation-of-audacity] - ..\auto_audacity.py [automatic-opening-python] - Py... — O =

File Edit

automation-o

» 2uto_audacity.py

226:1 CRLF+ UTF-8+ &

Cnuka 5 - [Ipuka3 pa3BojHOT OKpYyKema

Moaynu 3a ayromaru3zalmjy mnporpaMmckor amara Audacity cy mojiesbeHu Ha OCHOBY
KOMaH/e KOja Ceé W3BpIlIaBa, YHYTap CBaKOI MOJYyJa j€ peajll30BaHO H3BpPILIABAKE 32 TY
KOMaH[y (TIPUMep: nycmu, CHUMU, 2eHepuwy) Ka0 1 KOMYHHKaIja ca mod-script-pipe xoju je
UMILICHTHPaH yHyTap MOyna “procesing.py “. PeanmusoBanu cy moayiu play.py, generate.py,

record.py, preference.py, o yemy he Builie OUTH PEUCHO Y OJICIbKY HPOSPAMCKO pewterse.
Camo u3BpIaBame nporpamckor anata Audacity je peaan3oBaHo Jia ce 0JIBHja Kao O3 JUHCKH

mnmponec, Kako cnyqajHo KOPUCHHK 3a BpEMC U3BpIIaBalkba TCCTOBA HE ou MMPEKUHYO TCCTUPALLC

¥ KOMYHHKanujy ca mod-script-pipe.

12
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4. MporpaMcKo peLwiewe

Kaxko 0u ce 00e30ean1a YUTIEUBOCT KOJIa M MOAYJIAPHOCT, ayTOMaTU3aIHja TPOTPaAMCKOT
amata Audacity, uMIieMEeHTHpaHa je y BHAY MOIyJa ca KOMaHJIama ¥ TECTHY CKPHIITY.
Monayau Koju Cy peaiu3oBaHu 3a Komane cy play.py, record.py, generate.py, preference.py.
Tect ckpunra je auto_audacity.py. Moayn y KoMe je peaan3oBaHa Marmba 6a3a yHyTap Koje Cy

yHeTH OUTHHU TapaMeTpH je config.py, 1ok 3a kpeupame Python nmakera peanusoBas je Moy

setup.py.

13
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play.py

o o

processing. oy

record.py

generate.py

loreference.py

comfig. oy

A

auto_audacity py

TecTHa CKpWNTa ¥ Kojoj je
HMMAMNEMEHTHRAHO
W3BPWABAHE KOMaHAW

Y

parsing_arguments.py

Crnuxka 6 - [Ipuka3 peanu3zanuje nmporpama

Y mMonysty “processing.py “ peanr3oBaHa je KOMYHHKaIHja u3Mel)y TeCT CKPUIITE U CaMor

nporpamckor anara Audacity myrem mod-script-pipe (nMeHOBaHOT KaHaja), 0JaKie 1001ujaMo

Jla U je KOMaHJa ucrpaBHa win He. KoMyHHKalMja ca MpOrpaMCKUM ajaToM M IpoBepa

UCIIPAaBHOCTH mpocieljeHe KoMaH e pealn30BaHa je yHyrap kiace “Processing“, mposepa Ha

K0jOj T1aTopMH paiuMo, IPOMEHJbUBE 32 YIHCHUBAKE U YUTAKE U3 TIOMOhHE MeMopuje.

Processing

+ get_response():

+ send _command(command):

+ do_command(command, error_path_log):
+ do(command, error_path_log):

Tab6ena 1 - [Ipukas kinace u MeToa 3a MOy “pProcessing.py

14
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VY meromu “send_command “ peann3oBaHO je CMEMITambe KOMaHIW y MPOMEHJBMBY KOja Ce
OJITHOCH Ha TOMOhHY MeMopHjy, Takol)e MeToJa MprxBaTa caMo jeAaH napamerap, npocieheny

KOMaHAy.

Y meromam “get_response “ peaqnM3oBaHO j€ UYMTamkE W3 MPOMEHJBMBE KOja C€ OJHOCH Ha

noMmohny memopujy.

Y meroau “do_command ““ ce mo3uBa metoga “send_command “ 3a mpociehuBame KOMaHaN y
nomohHy MeMopHjy kKao M MeTtonma “get_response“ 3a umtame mpocieheHe KoMaHIe H3
nomohne Memopuje. Meroaa “do_command “ mpuxBaTa mapaMeTpe 3a KOMaHIy U MyTamby 10
TUPEKTOpPHjyMa y KOM he ce 4yBaTh TeKCTyaslH! (ajil y ciydajy rpemke. Y KOJIUKO J00HjeMo
Jla je MpoYrTaHa KOMaH/1a HeMCIIpaBHa MPOTPaMCKH alat ce 3ayCcTaBjba ca paJoM U Kpeupa ce
TEeKCTyallHu (paji y KoMe ce MCHHILE MOPyKa O TPEIIlH Ha OCHOBY KOje je Moryhe 3aKkJby4uTH

nITa je 6uo mpooIieM, YKOJIMKO je KOMaHa HCIIpaBHa Hapea0a ce u3BpIlaBa.

|_|G‘-I”eTELH )

[Mo3nea ce
mMeToga "do”

A J
( V3aBpllaBame)

Moawea ce MeToga
“do_command”

( Tpewka
YIucyje y TEKCTYanHK (, cnpaeHo \I
$ajn v NOHOBD

nokpehe nporpam Mpenaanmo Ha
cnegehy KomaHgy

Crnuxka 7 - [lpuka3 peanu3zanuje u3BpliaBamba KOMaHIU
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VY meromu “do ““ ce mo3uBa MeTona “‘do_command “ ca mpocieheHnM napameTprMa 3a KOMaH Iy

U IyTamky 10 TUPEKTOpHjyMa e he ce ynucaTu rpemika YKOIHKO ¢e JOTOH.

Y moayay “play.py “ peanr3oBaHoO je yUHTaBamb€ ayano 3aluca ca KeJbeHE JIOKAaIUje 0T
UMEHOM KOJUM j€ TOTPEOHO OJPaTUTH PENPOAYKIH]y Kao W Je(UHUCAHE BPEMEHCKOT

UHTEpBaJla PENPOAYKOBaba ayJ10 3aIUCa.

Play

+ start_playback({path, name, error_log):
+ playback_params(path, name, time_playing, error_log):

Tabena 2 - [Ipukas kinace u Metoza 3a moayn “‘play.py

Metona “playback_params‘ mpuxBara mapameTpe 3a IyTamy 10 AUPSKTOPHjyMa M3 KOT Ce
y4HTaBa ayjado 3aluc, UMe ayauo 3alkca, BpeMe Kao W IyTamy rie he ce ymucaTd rpenika
YKOJIMKO C€ JOTOAH. YHYyTap METOJE Pealr30BaHO je MOKpETame ayauo 3amuca (I03uBa ce
metomaa “‘start_playback ) ca »esbeHUM BpeMEHCKUM HHTEPBAJIOM H [IOCJIE KCTEKA BPEMEHCKOT

HHTCPpBAJIa 3ayCTaBJba CC ayAUO 3alluC.

Metona “start_playback“ mpuxBara mapamerpe 3a myTamy A0 IHUPEKTOPHjyMa M3 KOT Ce
yuuTaBa ayauo 3aluc, UMe ayAHo 3alMca Kao U IyTamy 10 JupeKkropujyma rae he ce
YIMCHUBATH TpelIKa YKOJHUKO Ce€ JOroJu. YHYTap METOJ€ UMIUIEMEHTHUPAHO je Ja ce Y4HTa
ayJHMo 3aluc ca KeJbEeHE JIOKAIMje M TMOTOM H3BPIIM KOMaHAY 3a PENpoayKOBamkE ayauo

3alrmca.

Y Moxmyny “record.py‘ peaqu3oBaHO je CHUMAambe U YyBarbe ay/IHo 3aluca Ha KEJbEHO]
JIOKAIIH]jH.

Record

+ start_recording(error_path):
+ export_recorded_file(path, name):
+ recording_params(path, name, duration):

Ta6ena 3 - [Ipuka3 kinace 1 MeToIa 3a Moy “record.py

Merona “recording_params “ mpuxBara mapameTpe 3a myTamy 10 AUPEKTOPHjyMa, IMe ayauo

3armca U BpeMme. YHYTap METOC pCAIM30BAHO je MOKPpCTALC CHUMAba ayJIUO0 3aIlnuca (H03I/IBa

16
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ce MeToma “‘start_recording ) ca skeJb€HUM BPEMEHCKMM HHTEPBAIOM U TIOTOM YyBarbe ayanuo

3amnuca (mmo3uBa ce merona “export_recorded_file ).

Merona “start_recording “ mpuxBaTa mapameTap 3a myTamy 10 JUPEKTOPHjyMa Ie Ce YIUCyje
rpeuika y TekcyTaaHoM (ajiay yKOIUKO ce Jecuiia. YHyTap METOoAe HMIUJIEMEHTHpaHa je

KOMaHJa 3a IMo4Y€TaK CHUMamba ayauo 3aluca.

Merona “‘export_recorded_file “ mpuxBsaTta mapamerpe 3a myramy 10 JUPEKTOPHjyMa TIE Ce
qyBa ay/lMO 3alUC Kao M UM ayauo 3amuca. YHyTap METOJE pealn3oBaHa je mpoBepa 3a
qyBam-€ ayJAHO0 3aIuca 1a JIM UMe IO KOJUM Ce 3aIuc 4yBa Beh MOCTOju WK He. Y KOJTUKO 3aIHC
Beh mocroju 1oaaje ce npeduke ca BpeMEHOM, a YKOJIMKO 3aIHiC HE TIOCTOjU, CAauyBaHH 3aIlHC

he OuTH MO IMEHOM KOj€ je 3a/1aTo.

Y monyny “generate.py “ peaan3oBaHO je TCHEpHUCAE 3a:

- Tou (enrm. “tone*)

- Ulywm (enrn. “noise )

- Tumuny (eurn. “silence )

- ®pekBeTHO MOAyHcaHu curHan (eHria. “chirp®) je curHan koju xkpehe on 3amate
(bpekBeHIUje 1 MOCTEIIEHO CE CMambyje

- JIBokaHanHu BUIle (pEKBEHLHUjCKH curHan (eHrii. “dtmf tone ) je curnan xoju ce
TeHEepUIIIe ca IIPEKUIIMa

Generate
+ generate_tone(path, name, frequency, duration, amplitude, tone_signal):

+ generate_chirp(path, name, duration, amplitude, tone_signal):
+ generate_silence(path, name, duration):
+ generate_noise(path, name, duration, amplitude, tone_signal):

+ generate_dtmf(path, name, duration, amplitude):

Tabena 4 - [Ipuka3 kiace u MeToAa 3a MOAYN “‘generate.py

Merona “generate_tone “ mpuxBara mapameTpe 3a:
- CHUTHaI
- (pexBeHIHjy
- aMIUTUTYy
- Bpeme
- HMe€ ayJuo 3amnmca

Merona “generate_chirp “ mpuxsara mapamerpe 3a:

17
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- Bpeme
- ¥IMe ayJauo 3ammca

- CHUTHAJI

aMIUTUTYly

Metona “generate_silence “ npuxsara mapamerpe 3a:
- Bpeme

- HMC ayJIHMO 3aIirca.

Metona “generate_noise “ mpuxBara mapamerpe 3a:
- Bpeme
- HUMe€ ayJIuo 3amuca

- CHUTHAJI

aMILIUTY Yy

Merona “generate_dtmf“ npuxsara mapamerpe 3a:
- WMe ayaIuo 3amuca
- Bpeme

- aMIUIUTYAY.

YHyTap cBUX METO/a je A0AaT mapameTap 3a IyTamy 10 TUPEKTOpHjyMa U peain3oBaHa
j€ mpoBepa 3a yyBame FeHEePUCaHOT ayaro 3amuca Ja Jii Beh mocToju UMe MO KOJUM JKEeTTUMO
cadyyBaTd WJIM He. YKoiuko Beh mocToju Aonaje ce mpedukc ca BpeMEHOM, a YKOIHUKO He
MOCTOjU, TEHEPUCAHU 3aIUC CE YyBa MO/ KIMEHOM KOje je 3a/1aT0. YKOJIHUKO je JOILLIO O HeKe
rpeliKe MPUIMKOM MO3MBa KOMaH/IH, TPEIIKa Ce yIMHUCyje y TEKCTYalHu (ajin Koju ce dyBa Ha

JIOKaIIHjI/I rac XEJIMMo Ja cadyBaMO I'CHECPHUCAHHU CUTHAJI.

V ciyuajeBuUMa Kajia ce paayu TeHepucame TOHA, TyMa U (PEKBEHTHO MOAYJIMCAHOT CUTHAJIA,
uMaMo TMOHYyheHe cHurHaie Koju Cy JO3BOJBEHH KOPUCTUTH MX, JOK OCTalM CHUTHAIH CY

HeBakehu, MMe curHasa ce mpociehyje kao 3aceban mapamerap.

Y momyny “preference.py “ peanuzoBaHo je mpocieljuBame BpeJHOCTH 33 01a0Up HAYMHA
penpoayKkoBama 3ByKa, 0J1abup KaHaja, oqabup ayiuo apajBepa Ha KOjuM he ce CHUMUTH WU
pEenpoIyKOBaTH 3BYK. Peann3oBanu cy omnmwje:

- VYpebaju (enrn. “devices )

- Jlokanuje (enrut. “directories )
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- Ksamurer (enrn. “quality ©)
- Cuumame (enri. “recording ‘)
- Ilyctu moHoso (enra. “playback )

Kaja ce m3abepe omiuja npedepenuuje (eura. “preference ) y mamajyhem MeHHjy u3MeHE
(eurn. “edit*) ymyrap mporpamckor anara Audacity.

Preference
+ devices(playback_device, recording_device, record_channel, host="MME'):

+ playback(effects_preview _len, cut_preview _before _len, cut_preview after_len, seek_short_period, seek_long_period):
+ recording(duplex, sw_playthrough}:

+ gaulity(sample_rate, sample_format_choice, sample_rate_converter, dither, hq_sample_rate_converter, hg_dither):

+ directories(path_output_project):

TabGemna 5 - TIpuka3 kiaace u MeToja 3a Moy “preference.py

Meronaa “devices “ mpuxBara mapamerpe 3a:

- ypehaje Ha xojuma he ce mymTatu 3BYK (IpUMeEp: Ja JIM ce MymTa Ha yrpaheHum
U3J1a3uMa Ha padyyHapy WM MPEKO JAPYror U3BOpPa)

- ypebaje ca kojux he ce cHumaTH 3BYK (IpuUMep: Ja JU ce CHUMAa Ha yrpaheHum
yJla3uMa Ha padyyHapy WU PEKO JPYror H3BOpa)

- 0Jabup KaHaJla Ty 3aBHCH O]l Xap/IBepa KOJIMKO UMa KaHajla Ha KOjuMa ce€ CHUMa 3BYK

- ayauo apajsepu (enri. “Audio Host*) 3a penpoaykoBame 3Byka (mpumep: MME,
Windows DirectSound, Windows WASAPI, ALSA, CoreAudio) 3a ocHOBHH 01a0Hp

ayauo apajsepa nocrasibeH je MME.

Metona “playback “ mpuxBara mapamerpe 3a:
- edexat qyxune npernena (eurn. “effect preview len®)
- ceueme QyXuHe Tpe npernenaa (enra. “cut preview before len )
- ceueme QyXHHE mocie nperiena (eHri. “cut preview after len )
- Tpaxeme Kparkor nepuoja (eura. “‘seek short period )

- Tpaxeme ayror nepuona (enrn. “seek long period ).
Merona “recording “ mpuxBara mapamerpe 3a:
- nymnupamse (enra. “duplex )
- CHUMYJITaHO CHHUMame U pernpoykoBame (eHri. “sSw_playthrough ).

Merona “quality “ mpuxBara mapamerpe 3a:
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- Opsuny ogompka (enrm. “sample rate )

- u30op popmara onbupka (enri. “sample format choice )

- KoHBepTop Op3uHe ondupka (eHrn. “sample rate converter )

- Tpenepeme (erri. “dither )

- Behu kBanuTeT KOHBEpTOBama Op3uHe oxbupka (enra. “highquality sample rate
converter )

- Behu kBanureT Tpenepema (enria. “highquality dither ).

Merona “directories mpuxBara jegaH mapamerap 3a IMyTamby J0 JUPEKTOPHjyMa Ha KOjoj

KEITMMO J1a HaM 4yBa ()ajiIoBe MPU CBAKOM IMOKPETamy MPOrpaMCKOT ajara.

Tect ckpunta “auto_audacity.py“ peamu3oBaHa je Kao caMOCTajdHa CKpHUITa (CHII.
“standalone ) yayrap koje uMamMo MpoBepy Ha K0joj mIaTrGopMu pagauMo, Kako OM 3HAIIU Ja
JH je mpe TOKpeTama TECT CKPHIITE OCTao YKJbydeH mporpamcku anar Audacity wim He.
YKONMHMKO je MporpaMcku anat Beh OMO MOKPEHYT, YHYTap TECT CKPUITE PEalu30BaHO je
MPENo3HaBalke Ha K0joj MIaTGOpMHU je MOKPEHYT, 3aTUM yracu NpPETXOJHY allIuKaluujy U
notom nokpehe HoBy. Takole kajga je ocTao yKJbY4eH MPOTPAMCKH allaT ca HEKUM ayauo
3aIMCOM PEaJM30BaHO je J1a CE OYMCTE CBU MPETXOIHU ayH0 3allMCH T1a Ce TeK OHJa 3aTBapa
MOKPEeHYT mporpamcku anat. [lokperame arumkaiyje ce u3BpllaBa U3 KOMaHAHE JIMHUjE ca

npociel)eHuM napamerpuma TECTHOj CKpUNTH “‘auto_audacity.py .

VY wmomyny “parsing_arguments.py peann3oBaHO je NpHXBaTame apamerapa ca
KOMaHJHE JIMHUje W TpociehuBame ka CTPYKTypH “‘peunux” (koja je yrpahena y Python

pOTrPaMCcKOM je3UKY) KOja je peain3oBaHa yHyTap Kiaace “‘Parsing .

Parsing
+ parsing_arguments():

Tabena 6 - [Ipukas kiace u Metojie 3a Moy ""parsing_arguments.py"

VYHyTap Kjace ce Hajga3d MeToja “parsing_arguments“ y kojoj je peaqn3oBaHa 3allTUTa O
HEXXEJHbCHHUX CUTYallMja Kao IITO Cy HETaTMBHO BpeMe, cIoBa (Malia M BeJIHMKa) Kaja ce YHOCE
BPEIHOCTH 32 BPEMEHCKU MHTEpBall, PPEKBEHIIN]Y U aMIUIUTYAY, CIIEIHjaTHe KapakTepe (ako
KOPUCHHUK CIIy4ajHO MPOMAIIN HEKY ped Win Opoj Koju ce Tpeba mpociennT), Kao U MpoBepa
Jla JIA je HeKa O] KOMaHAH 3a paj (ITyCTH, CHUMH, TEHEPHUIIN) UCTIPAaBHA WJIU HE. Y KOJHKO j€
CBe ucmpaBHo Ouhe mpocneheHo CTpyKTypu “‘peunux “, y cynmpoTHoM he OUTH HcTMcaHa mOpyKa

O IPELIIY Ha EKPaHy.
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4.1 Kpeupamwe Python nakera

OBUM TOTJIaBJbEM j€ OMKCAHO KAaKO HANpaBHTH MakeT yHytap Python mporpamckor
jesWka. 3a TaKoBame IMPOjeKTa je MOTPEOHO MOJCTUTH HEKO CMHCICHO HuMe Koje he
HarJIalaBaTy IITa pajau Taj npojekar. Kako 6u kpeupame makera OWIO ycrenrHa noTpeoHo je

HampaBUTH MOy “Setup.py “ y koM ce yunrasa Beh HampassbeHu nmaker ‘‘setuptools “.

Y momyny “setup.py“ peaiM3oBaHa je CTPYKTypa Koja CIYXKH 32 KpEUpame MakeTa u
TUCTPHOYIIN]y T/ie Cy HOMyheHa mosba [16]:

- HWME€ CKpHUITE

- KpaTak OIKC CKPHUIITE

- Bep3Hja

- UMe ayTopa

- CIICKTPOHCKA IOIITA ayTopa

OBO cy Heka 0]1 OCHOBHHUX 110Jba, IOK OCTOjH MOI'YRHOCT JONMCHBaba U OCTAJIKX 10Jba,
IITO 3aBUCH 0J1 MOTpeOe KopucHuKa. [IpriIMKoM nmakoBama CKPUITE UCTIONITOBAHH Cy KOpAIlH
KOjU Cy HaBeIEHHM Ha CTpPaHHMIM 3a Kpeupame Python makera [16], rae je 6mino moTpeGHO
uHctagupatu Python Moy “wheel , kako Ou ce opaauiIo Kpeupame maKkeTa | Ipocieania
KOMaHJIa y TepMHHANY (nosus xomande 3a naxosare: Python setup.py bdist_wheel) 3a
npaBbetbe Wheel ¢opmara (“.whl“). TlpunukoM wuHcTanamyje mnakera je MOTPEOHO

MHCTAJIMPATH MME MaKeTa KOju caapku jour qoxatak “.whl“,

Y monayny ‘“config.py” peanusoBaHa je Mama 0a3a y KOjOj Cy CMECIITCHH OWTHHU
napaMeTpH, Kao MmyTama J0 JAUPEKTOpHjyMa TIie je MHCTaIMpaH mnporpaMmcku anatr Audacity,
CUTHAJIM 3a TEHEPUCahe, CUTHAIN 32 TI0JIeIIaBabe JOJATHUX ONIIHja (O OBOME CMO MPHYAIU Y
moxayny “preference.py) xoju mMory OMTH TpPOMEHJBHMBH, 3aBHCH O] IuaTGopMme Ha KOjoj

pagumMo.

[TocToju MoryhHOCT Jja ce mapaMeTpH Koje YMTaMo YIHUIIy 3aceOHO Y CBaKOM MOJYIy, a
nyTama 3a OTBapame MPOrPaMCKOr ajaTra CMECTH Yy CHCTEMCTKHUM IMPOMEHJbMBMMA M Ja Ce
no3oBe myreM yrpahenux Python mertoma. Takohje moctoju MoryhHocT na ce myrama 3a

MOKpEeTamhe MPOrpaMCKOT ajaTa CMeCTH y BupTyeinHum Python npomensbusuma [17].

OpnydeHo je a ocTaHe J1a ce Kopuctd Mmoayit “‘config.py “ 300r YMT/BUBOCTH KOJIa.
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5. UicnutuBambe UCNpaBHOCTU TECTOBa

Monyn 3a ayromMatu3anujy je BepuduKoBaH Kpo3 MPUMEHY Y MOCTOjehuM CHCTEMCKUM

aynuo tecropuma Ha “Cirrus Logic CDB46L60-Al “ matpopmu (USB-C ayauo ypehaj).

[Tnatdopmcku cuctem (enria. “firmware ) ce moxe KoH(buUryprcatu 3a ypehaj cineaehux

KapaKTCPUCTHUKA.

[Toap>xane koHdurypamuje ypehaja:

“Topology ““ — npencaTsiba ypehaje 3a TecTUpame CIyIIAINIE ca MUKPO(POHOM,
caMo CIIyIIAUIIE U caMO MUKpPO(oH

- “Speed‘ — o3nauaBa Op3uHY IpeHOCa

- “UAC*“ — omabup USB aymmo xiace

- “Mode“ — CHHXpOHU WJIM aCHHXPOHH MTPEHOC MMo1aTaKa

- “Channel “ — ogabup xanara (MoNO iy Stereo)

- “Render SR “ — Hax xonuko onoupka (8 kHz - 384 kHz) ce penponykyje

- “Render BD “ — nax xonmko outa (16, 24, 32) ce penpoaykyje

- “Capture SR “ — HaJ1 KOJIMKO 0JIOMpPKA Ce CHUMA

- “Capture BD “ — nag xonuko OuTa ce CHUMA

Kondurypauuje ypehaja Ha KojuMa CMO TECTHPAIH YIPaBJ/HauKO PELICHHE!
- Kondurypanuja cnymanuma ca MUKpOpOHOM:
e Headset / High Speed / UAC 2.0 / Sync / Stereo-Mono / 92 kHz 24 bit
render / 48 kHz 24 bit capture

- Kondurypauuja camo crnymanuna:
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e Headphone / Full Speed / UAC 1.0/ Sync / Stereo / 44.1 kHz 16 bit render

Kondurypauuja camo mukpocdona:

e Microphone / Full Speed / UAC 1.0/ Sync / Stereo / 48 kHz 24 bit render

Topology Speed | UAC | Mode Channel Render SR Render BD Capture SR Capture BD
Headset High 20 Sync Stereo /Mono 92 kHz 24 - bit 48 kHz 24 - bit
Headphones Full 1.0 sync Stereo 441 kHz 16 - bit
Microphone Full 1.0 3ync Sterea 48 kHz 24 - bit

Tabena 7 — [Ipuka3 noaemanama KOHPUTypaluje ypehaja

VYpehaj ce xoHuUrypHIe 3a MOjeAMHAYHE TECTHE CIy4ajeBe M TaKO KOH(HUTypHCaH

ypehaj ce ucnuryje Ha Buine omneparuBHux cuctema (Windows 7, Windows 10, Mac OS X,

Linux).
Windows
10
Mrezni i’ a
prebacivaé lrezna .
’ :} konekcija {: USB Konekcija >ﬁ
Test g
Izvrdioc = s
=i A
22 g
5 =
Mrezna 4 B
konekcija > UsB 4
Prebacivac
Mac
0SX :J] D
uUsSB
Konekcija
=
o
a
Mrezna 5 = Slu%g:?;gsa
konekcija = S c mikrofonom
@ w
Zm
::> =
Windows
7
Mrezna

konekcija
\_

Linux

Crnuka 8 — I[Ipukas TECTHOT OKpYyKeHmha
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Moayn 3a ayromatu3anujy je ykibydeH y “APX‘ mpojekar rae ce y OKBUPY CEKBEHIIE

HaJla3M Kopak Koju no3usa Python ckpunry 3amyxeHy 3a mokperame ayino onepaimja y

ckiaay ca koHpurypamujom ypehaja:

1. Tenepumm oaroBapajyhu ayauo 3amuc U penpoayKyj ra

2. CHHMH ayauo 3amuc

3. CuMmynTaHO CHUMAj ¥ PENpOayKYj ayauo 3aruc

.|| & aa =l o |4 Audible Monitor [ LLa

I«

< Measurement Recorder

|Sequence: Sequence1 ~ [5] (A
— B AE

& hs_sterec_mono_mac

[ sequencer Properties...
> B Pre-Sequence Steps

[ Signal Path Setup

» O Level and Gain
| » O& THD+N
» DO Frequency Response
» O Signal to Noise Ratio
» O Crosstalk, One Channel Undriven
» O G Interchannel Phase
\ v EAZ Measurement Recorder

3 Measurement Sequence Settings.

~ [ Sequence Steps

D[»] Turn Generator On

€ playthrough_windows

Delay (5.000 5)
» Measure Measurement Recorder

B Add Step...

& RMS Level

O e Gain

O ® Phase

O @ THD+N Ratio

@ THD+N Level

O @ THD Ratio

O ® THD Level

O e sinaD

O @ Bandpass Level

@ Frequency

i 0 @ DC Level
O @ Peak Level o
Monitors/Meters >z
E EEEEES DO ia
FFT
|
5
|
Z1m
T
i
1 r"ﬁ m
20 50 100 200 500 1k 2k Sk 10k 20k

Frequency (Hz)

[] Append Graph Data
~

BEAENEEH R BEERA-Bxs -ve

RMS Level
08/08/2018 14:51:10.101

- Generator
Waveform:  Sine v 10
Level DC Offset
i [zomims - [Gloowr | ¢
Frequency: |2.50000 kHz s I
Run Bxtemal Program Step X

Step Name: \planhrnugnwnanws ‘
I

Arguments: ‘}en,audamy Py 43000 0.9 2500 Sine 2(Stereo) test_apx.wav MME ‘ Use Variables...

Command: |python.exe

Working Folder: |S(ProjectDir] [l l-

® Do Not Wait for Program to Exit
(O Wait for Program to Exit, Ignere Program Output
(O Wait for Program to Exit, Validate Program Output

B

oK Cancel Help
"~ BP Tune Mode: | Generator Frequen ~ | h
Save To File File Settings... a0

Advanced Settings...

00 02 05 07 10 12 15 17 20 22 25 27 30 32 35 37 40 42 45

ime ()

IZ1 1 ER 2dd ~ B Delete - [7] Details

RMS Level Gain
<

RipiREpiE

Phase THD+N Ratio

|

THD+|

Data Sets O B Clear Data - B Import = Export [ Data Settings

Data Set Time

Notes

[¥ Measured 1 08/08/2018 14:51:10

ERERR /nslog Unbalanced 1 Ch 50 ohm IR Anslog Unbalanced 2 Ch, 100 kohm }32.00 Vims | 20 Hz - 20 ki

Cnuka 9 - [Tpuka3 TeCTHOT cilyyaja ca yJa3HUM IapaMeTpruMa

|

[pe u3BpiaBama OUIIO0 KOje METOZE MOXKEJBHO je mo3Batu MeToay ‘‘clean_old_tracks

I(Oja CIIYKH Oa I/136pI/IIJ_Ie CBC MPCTXOAHC ayaAHO 3allucCC YKOJIHUKO je HCKO IpC€ HAC KOPUCTUO

nporpamcku anat Audacity.

Cnuka 10 — Hpmcas MCTOZC 34 YKJIalhalkheC IMPETXOJHUX ayAHNO 3allhuca
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[IpunmkoM renepucama u penpoIyKIlje ayIuo 3amrca o3uBa ce MeToja ‘generate_tone “ ca

yIIa3HUM MapamMeTpuMa 3a GPEKBEHIIN]Y, aMIUTUTYAY U IME CUTHAJIA.

Cnuxka 11 — [Ipuka3 Metoze 3a reHepucame ToHa ca ofpeheHuM napameTpuma

Ykonuko 3a morpebe TecTHpama je MOTPEeOHO TIeHepucaTH ayauo 3ammc ca onapeheHum
onoupkom, ayauo apajsepom (erri. “Audio Host ), kaHama Ha KOJIHMKO KeJIMMO J1a CHUMaMO
(ma mu je “mono” (1 xanan) wiam “stereo” (2 xaHasa) ayauo 3amuc), ogadbupom ypehaja Hag
KOJUM JKEJIMMO JIa CHUMaMO | 0J1a0rpoM ypehaja HaJ KOjUM >KEITMMO J1a PerpoayKyjeMo ayano
samuc. Tama ce mno3mBa Meroma “set sample_rate. Hakon wu3BpiicHE MeTO/C

“set_sample_rate “ mporpamcku ajat Audacity ce ayromMaTcku pectapTyje U 3aTUM ce mokpehe

TCHCPUCAKLC ayIUO 3aIlucCa.

Cmuka 12 — [Ipukas MeTo 1e ToJIelIaBama JI0JaTHUX ImapaMmeTapa

VYKOMMKO je MOTpeOHO cadyBaTH ayaWo 3amuc, mo3uBa ce Meroaa ‘‘save_audio_file” ca

yJIa3HUM TTapaMeTpHuMa 3a MyTamy 10 TUpeKTopujyma rie he ce cauyBatu u ume (ajia.

Crnuka 13 — [Ipuka3 Merojie 3a yyBame ayauo 3amuca

Yxonuko ce paau CUMYJITaHO CHUMAKkE U PCIIPOAYKOBAKLE ay/IMO 3allrca Io3ruBa €€ METOda

“recording_and_playing “. CuMmynTaHo CHUMame U PErpoAyKOBame ce 0JiBHja Tako mTo APX
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TeHepuIIle ayIuo 3aIuC, MOIIaJbe 3BPIIHOM pauyyHapy Ja cayyBa 3amuc U 3aTuM Bpatu APX-y

Jla perpoIyKyje 3aruc.

Cnuxka 14 — [Ipuka3 Merozie 3a CUMYITaHO CHUMAILE U PENPOAYKOBAE

Kako 0 ce ycnemHo H3BpIIABaIO CHUMYJITAHO CHUMAamkE M PEMPOAYKOBAHE MOTPEOHO je
no3Batu Metoay ‘“preference” m morpeOHO je na ynasHu mapamerap “other tracks® Oyne

nozenieH Ha “0°, a yina3uu napametap ‘‘software_playthrough “ 6yne monemen na “1“.

Cnuxka 15 — [Ipuka3 Meroze nojieniaBama 38 CUMYJITaHO CHUMAambe
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Tectupama cy Ouiia U3BpIICHA y BUIY CIYIIHUX TECTOBA U aHAIKM3E Y CIICKTPATHOM JOMEHY.
Kako 6m Tectupame OmI0 MOTBpHEHO Ja J¥ je TECT MpOoIIao WU Mao, Tpeda Ja UCHyHhaBa
KpPHUTEpHUjyM Koju je nodujeH o crpane “DTS-a uru Dolby-a . PerpomykoBaHO je 0 HEKOIMKO

tectoBa 3a HaBeneHe ypehaje (USB cmywanuye, USB muxpogporn u USB caywanuye ca
MUKPOGhOHOM).

Ha cnenehum cnmkama je npukaszaH ayauo 3amuc y GpeKBEeHTHOM U BPEMEHCKOM JIOMEHY.

—Test ChiD Output LF/RF - Bitstream: 45-1536-ChID5 T wav.

T 05232018
AB)
<10

-10
-20
- ‘
a0 |

-50

Lovel (dBe)

-60

ey N 1‘-
%»'ﬂ“”ﬂﬂ'“"ﬁf?}fl}f i
il

300 400 500 600 800 1k 2k
Frequency (Hz)

30 40 50 60 80 100 200 3k 4k Sk Bk 8k 10k 20k

Cnuka 16 - IIpuka3 ¢ppexkBeHTHOI JoMeHa
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Data Sets | [5] Clear Data ~ L] Import [ Export [ Hide
| Detaset | ime Notes

[ Measured 1 5/10/2018 6:06:03 PM

TSP o [N 72103 Unbalances s Ch, 100 kohm | 1000 virm | 22 b

Cnuka 17 - Ilpuka3 BpeMeHCKOT JOMEHa
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HmmiieMeHTaIujoM MoIyja 3a TECTUPabe YCIEIIHO j€ 3aMEHheH J0CaIalIbH TPOrPaMCKH

aJlaT KOjU C€ KOPHUCTHUO.
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6. 3aksbyuak

[{usps pama Ouo je WHTErpucaTH ajaTr 3a CHHUMame U ypehuBame 3ByKa y mocrtojehe
okpyxkeme (“Unified test environment®, paszsuo eca je RT-RK SQA mum) 3a ayromarcko

UCIIUTHBAKC cOPTBEpA HA TUIbAHO] IIIATPOPMHU.

3a ocTBapuBambe KOMYHHKAIIM]E€ TECT CKPUIITE U CBUX MOJYyJIa Ca MPOTPAMCKUM alaToM
Audacity je 3amyxer mod-script-pipe. OcHOBHE KOMaH/I¢ KOj€ CY UMILJIEMEHTHPAHE MTPUITUKOM
ayToMaTu3alije MpoTrpaMCKOr ajata Cy Hycmu, CHUMU, ceHepuuwiu ayauo 3aluc 3a Koje je
3aceOHO UMIIeMHTHpaH Moy play.py, record.py, generate.py u yHyTap cBakor MouyJa 3a
KOMaHjie je oMoryheHo Ja ce MOTry cadyBaTH M PENpOIyKOBAaTH ayIuo 3alllCH ca J0JaTKOM
(enrs. “extension ) wav, mp3, 0gg kao U y CBaKOM MOJIy1y je oMoryheHa koMmyHHKaluja ca
mod-script-pipe. Moy koju je peau30BaH 3a MoJIelIaBame I0JaTHUX IMapaMeTapa 3a ayauo
npajsep (enrt. “Audio Host “) Ha koM he ce cHUMaTH WK PENPOTYKOBATH ayIHO 3aITUC, H300p
KaHajla Kao M oJalbup (peKBeHIMje MMILIEeMEHTHpaH je y Moxyny preference.py. Yuyrap
Mozayna generate.py omoryheHo je reHepucame TOHA, LIyMa, THIIMHE, JBOKAHAIHOT BHIIE
(pEeKBEHIN)CKOI CUTHaa (CUTHAJI ca TPEKUANMA) U (PPEeKBETHO MOYJIMCAHOT CUTHAJIA (CUTHAT
Koju kpehe on 3amate ppexBeHIMje U mocTeneHo ce cmamyje, mpumep: 100 — 2500Hz). Ose
OMIIHMj€ 3a TeHEepHUcame Cy oJa0paHe jep ce OoHe Hajyemrhe KOpHUCTE. YHYTap TECT CKpPHUIITE
“auto_audacity.py“ ce mo3uBa MoOmyna 3a JoJaTHa mojemiaBama (preference.py), to je
OCTaBJbEHO KOPHCHHUKY Ja 1O moTpeOu mo3uBa. JIOK MOIyNM 3a M3BpIIABAKE OCHOBHHX
KOMaH/I1 Cy YBeK nMpucyTHH. Ko TecT CKpuIITe je yBeKk mo3BaH Moy 1 config.py 36or mposepe
nmapaMerapa Koje cMoO ymucanu y 0a3y The chajajy myTama 10 AUPEKTOpUjymMa TAe je
MHCTaIMpaH nporpaMmcku anar Audacity, ayamo apajsepu (enri. “Audio Host™ je cnpera

u3Meljy mporpamckom amara Audacity u ayano ypehaja) xoju cy moapikaHH 3a CHUMAmme W

29



3akibydak

PENPOIYKOBAKE ayIMO0 3aIuca, KaJjIa je Mo3BaH MOYJI 3a I0IaTHA T0/IeIIaBamka, Kao U CUTHAIIN
KOjU CYy JO3BOJBCHH KOPHCTUTH TPWIMKOM TEHEpHCama TOHA, IIymMa U (PEKBEHTHO

MOAYJIUCAHOI CUTHAJIA.

[Tucame TecT CKpUITE M MOIyJIa UMILIEMEHTHPAHO je Y MporpaMckom jesuky Python.
Aytomatu3zanuja je Mmoriia Outu ypahena u Tako mro 6ucmo ayromaruzobanu GUI cymupamem

KOMaH/IM MHUIIIA U TaCTaType, aJIh Ce€ TUME CMamYyje pOOYCHOCT peliekha.

Kopurmthemem nporpamckor anata Audacity cmo 3ameHmIn nocTojehin mporpamMcku aaar SOX
3a PENpoIyKIUjy U CHUMambe, 4rja je mocieama Bep3uja nzanuia 2014. roqune. [Iporpamcku
anat Audacity ce peoBHO axxypupa ¥ ©UMaMO HOBHjE Bep3Hje, a Takohe MOKEMO OYCKHBATH
3BaHMYHY Bep3ujy mod-script-pipe. Ommuja ma ce 3BYYHH 3alUCH T'CHEPHUIINY MPHIHKOM
U3BpIlIaBamka caMor TecTa HaM oMoryhyje Ja uX He 4yBaMoO Kao yja3He mapaMeTpe 3a TecT.

Anar je momynapaH ¥ MHOTH Beh T103Hajy ocHOBe KopHIIhema, Tako Jia HHje MoTpeOHO yiaratu
HAIop J1a Ce caBja/iajy KOMaHjae ajara. TuMe mTo MOXeMO KOPUCTHTH UCTE TECT CKPHUIITE Ha
pa3anuuTUM miaTdpopMama (ONepaTUBHUM CHCTEMHUMA) 3HAUYajHO CE CMambyje BpeMe MOTPEOHO

3a OJ[prKaBamb€¢ TCCTOBA.

[Tpojekar mpencraBiba JAOOPY OCHOBY 3a JaJbHMl MPOTpaMepcku pa3Boj. MoryhHocth
NpOIIMpPHUBAKA TECT CKPHUNTE 3a KOjy je MOAp:KaHa ayToMaTu3aldja MpOrpaMCKOr anara
Audacity cy:

- Vbayusarwe ocmanux epexama

- Ilomepamwe Kypcopa Ha nowemax unu Kpaj ayouo 3anuca

- Ananuza ayouo 3anuca

- Aymomamuzosamu uzepaory kopuchuuxe cnpeze (mod-script-pipe) sa nosuje

sep3uje npoepamckoe arama Audacity
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