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Introduction - BBegeHue

This is a reference guide to programming audio-oriented effects for REAPER using JS. JS is
a scripting language which is compiled on the fly and allows you to modify and/or
generate audio and MIDI, as well as draw custom vector based Ul and analysis displays.

JTO CrpaBOYHMK MO MPOrpaMMUPOBAHUI0 ayAMO-OpPMEHTUPOBAHHbIX 3pdekToB ana REAPER
C nomolbto JS. JS 3TO CKpMNTOBbLIM A3bIK, KOTOPbIM KOMMUAMPYETCS “Ha JIeTy” 1 No3BONSET
U3MEHATb WM/MAM  reHepupoBatb ayamMo- M MIDI-curHanbl, a TakXKe oTobpaxartb
NoJIb30BaTe/IbCKMM MHTEPhENC U SKPaHbl aHA/IM3AaTOPOB Ha OCHOBE BEKTOPHOM rpachmKu.

JS effects are simple text files, which when loaded in REAPER become full featured
plug-ins. You can try loading existing JS effects and since they are distributed in source
form, you can also edit existing effects to suit your needs (we recommend if editing an
existing effect you save it as something with a new name--if you do not you may lose your
changes when upgrading REAPER).

JS-3cppeKThbl ABNSAIOTCA NPOCTbIMU TEKCTOBbIMM (haklamMu, KoTopble Npu 3arpy3ske B REAPER
CTAHOBATCA MONHOMYHKLMOHAaNbHBIMKU M1arMHamu. Bbl MoXKeTe 3arpy3mTb CyllecTBylowwpe
JS-3bdeKTbl U TaK Kak OHM pacnpoCTPaHAIOTCA B BUAE MCXOAHOro KOAa, Bbl TaKXKe MoXeTe
peaaKTUpoBaTh CyllecTBytolme 3hdeKTbl 418 YA0BIETBOPEHUS BALIMX NOTPEGHOCTEN (MpU
pefaKTMpoBaHMM CyllecTBylowero 3dpdeKra, Mbl pEKOMEHAYEM BaM COXPaHWUTb €ro noj
HOBbIM MMEHEM — WHaye Bbl MOXeTe MOTepATb CBOM M3MEHEHMA NpU OOHOBAEHUM
REAPER).

This guide will offer an outline of the structure of the text file used by JS, the syntax for
writing code, as well as a list of all functions and special variables available for use.

B 3TomM pyKoBoACTBe 6yayT MpeAsioXKeHbl MpUMeEpHas CTPYKTypa TEKCToBoro danna,
ucnonb3lyemMoro JS, CMHTAaKCMC HanmMcaHMA KoZa, a TaKXKe CNMCOK Bcex (YyHKUMM M
cneumanbHbIX NEPEMEHHBIX, JOCTYMHbIX AJ18 UCMOJIb30BaHMS.



JSFX file structure (CtpykTtypa damna JSFX)

JS Effects are text files that are composed of some description lines followed by one or
more code sections.

JS-adhdeKTbl NpeacTaBAAlT CO6OM TEKCTOBble (hal/ibl, KOTOPbIE COCTOAT M3 HECKOJIbKMUX
CTPOK OnMucaHusA, 3a KOTOPbIMK CeAyI0T OAMH AU Bonee y4acTKOB Koja.

The description lines that can be specified are
MoxxHO 3ajaTb cegylowme CTPOKM ONMCaHuUsA:
e desc: Effect Description
This line should be specified once and only once, and defines the name of the
effect which will be displayed to the user. Ideally this line should be the first line
of the file, so that it can be quickly identified as a JS file.

JTa CTpOKa A0/KHa 6biTh YKa3aHa TOJIbKO OAMH pas, M onpeaenseT uma abdeKTa,
KoTopoe 6yAeT oTobpaxkaTbCA Mosib3oBaTento. B Maeane 31a cTpoka Ao/KHA 6GbiTh
nepBoM CTPOKOM daina, YTobbl OH 6biN1 BbICTPO MAEHTUMDULMPOBAH KaK damn JS.

e slider1:5<0,10,1>slider description

You can specify multiple of these lines (from 1-64 currently) to specify parameters
that the user can control using standard Ul controls (typically a fader and text
input, but this can vary, see below). These parameters are also automatable from
REAPER.

MOXXHO yKa3aTb HECKO/NIbKO TaKMX CTpPOK (0T 1 Jo 64 B HacToswee Bpems), ANA
onpeAeneHna napaMeTpoB, KOTOPbIMM NMOJIb30BaTE/lb MOXKET YNPaB/iATb C MOMOLLbIO
CTaHZAPTHbIX 3/IEMEHTOB YrpaB/IEHUA MO0/Ib30BATE/IbCKOrO MHTepdenca (Kak
npaBmo, (enaep M TEKCTOBOE Mojie BBOAA, HO 3TO MOXET 6biTb peasiM30BaHO M
no-ApYyroMy, CM. HUXKe). DTW NapameTpbl TaKXXe MOryT ObiTb aBTOMAaTU3UPOBaHbI U3
REAPER.

In the above example, the first 1 specifies the first parameter, 5 is the default
value of the parameter, 0 is the minimum value, 10 is the maximum value, and1 is
the change increment. slider description is what is displayed to the user.

B npuBeaeHHOM Bbiwe npuvmepe nepBas uMdpa 1 yKasbiBa€T Ha TO, YTO 3TO
napameTp 1, umdpa 5 aBnseTca 3HadeHMEM MO YMOYaHUIO NapameTpa, 0 ABnaeTca
MWHUMA/IbHbIM  3HavyeHMeM, 10 ABNAETCA MaKCMMasibHbIM 3HAYeHWeM, U 1 —
npupalleHne usMeHeHuns. OnMcaHue cramgepa — Noc/e10BaTe/IbHOCTb CMMBOJIOB,
KOTOpaa oTobparKaeTca NnoJsib30BaTeto.



There are additional extended slider syntaxes. One is:
TakKe ecTb AONONHUTENbHbIE PaCLUMPEHHbIE CUMHTAKCMChI cnanaepa. OAHMM U3 HUX
ABnAeTcA:

slider1:0<0,5,1{zerolabel,onelabel,twolabel,threelabel,fourlabel,fivelabel}>som
e setting

This will show this parameter with a list of options from "zerolabel” to "fivelabel".
Note that these parameters should be set to start at 0 and have a change
increment of 1, as shown above.

3710 0TO6pPA3MT JaHHbIM MapameTp CO CNUCKOM onumi oT “zerolabel" ao "fivelabel".
O6paTMTe BHMMaHWE, YTO Ha4va/ibHOE 3HavyeHMe TaKMX NapaMeTpPoB AOJIKHO ObITb
3a4aHo paBHbiM 0 U MMeTb npupalleHne M3MeHeHUA 1, Kak NoKa3aHo Bbille.

Another extended syntax is:

slider1:/some_path:default_value:slider description

In the above example, the /some_path specifies a subdirectory of the
REAPER\Data path, which will be scanned for .wav, .txt, .ogg, or .raw
files.default_value defines a default filename. If this is used, the script will
generally use file open(slider1) in the @serialize code section to read the contents
of the selected file.

Elle oaMH pacluiMpeHHbIM CUHTaKCUC:

slider1 :/HeKMM_nyTb: 3HaYeHMe_no_yMoa4aHuto: OnuncaHue crangepa

B npuBeaeHHOM Bbille NpUMeEpe, /HEKUM_NyTb 3aJaeT MNoAKaTasior MyTu
REAPER\Data, KoTopbiM 6yaeT npoBepeH Ha Haamume WAV, TXT, OGG uam RAW
cdarnnos. 3HaueHWe_NO_yMo4aHHUIO onpeaensdeT uMa darna no ymonyanuo. Ecam
UCMONb3YETCA MMSA MO YMOJIYaHMUIO, CLEHAPWM, KaK MpaBuio, 6yAeT MCMNoJib30BaTb
file_open(slider1) B pa3gene Koaa @serialize pgnA 4teHMAa CoAEpPKMMOro
Bbl6paHHOro dana.

in_pin:name_1

in_pin:name_2

out_pin:none

These optional lines export names for each of the JS pins (effect channels), for
display in REAPER's plug-in pin connector dialog.

JTM ONUMOHAJIbHBIE CTPOKM IKCMOPTUPYIOT MMEHA ANA KaXKAoro M3 BXOAOB-BbIXOA40B
JS nnaruHa (3pdeKT-KaHanoB) As1A OTOOpaKEHMA B AMAJIOTOBOM OKHE naarmMHa
“Plug-in pin connector” B Reaper-e.


http://reaper.fm/sdk/js/file.php#file_open
http://reaper.fm/sdk/js/js.php#sec_serialize

If the only named in_pin or out_pin is labeled "none”, REAPER will know that the
effect has no audio inputs and/or outputs, which enables some processing
optimizations. MIDI-only FX should specify in_pin:none and out_pin:none.

Ec/M TONbKO MMEHOBaHHbIM in_pin uaM out_pin yKasaH CO 3HayeHuMeM "none”,
REAPER 6yaeT 3HaTb, 4TO 3TOT JS niaruH He MMeeT ayauoBXOA0B U/UN BbIXOAOB,
YTO NO3BO/IAET A06UTbCS HEKOTOPOM ONTUMM3ALUMM 06paboTKuU. Ana 3ddeKTos,
paboTaLmMx UCKAYUMTENBHO C MIDI, f0KHBI BbITb YCTAaHOBAEHbI 3Ha4YeHMA in_pin:
none u out_pin: none.

filename:0,filename.wav

These lines can be used to specify filenames which can be used by code later.
These definitions include O (the index) and a filename. The indices must be listed
in order without gaps -- i.e. the first should always be 0, the second (if any) always
should be 1, and so on.

JTU CTPOKM MOXKHO MCMOJIb30BaTb ANS YKa3aHWA MMEH ainioB, KOTOpble MOryT
OblTb MCNOJ/Ib30BaHbl B KoAe No3xe. JTu onpefeneHus BrkaoyaT 0 (MHAEKC) M UMA
danna. MHAEKCHI A0MKHbI GbiTb NEpPEYUC/IEHbI MO MOPSAKY 6€3 MponyckoB — T.e€.
nepBbli BCeraa AoJiKeH 6biTb 0, BTOPOM (€C/M eCTb) BCerga A0/IKeEH 6biTh 1, M TaK
Aanee.

To use for generic data files, the files should be located in the REAPER\Data
directory, and these can be opened with file open(), passing the filename index.
ANa  MCNoNb3oBaHUA 06bIYHbIX (aMIoB AaHHbIX, 3TU Ganibl AO0JIKHbI  6bITb
pacnonoxeHol B Kartanore REAPER\Data, M MX MOXHO OTKpbITb C MOMOLLbIO
file_open(), c yKkazaHMEM MHAEKCA UMEHM haMna.

You may also specify a PNG file. If you specify a file ending in .png, it will be
opened from the same directory as the effect, and you can use the filename index
as a parameter to gfx blit(). -- REAPER 2.018+

Bbl Takke MokeTe ykaszatb damn PNG. Ecam ykasaTb dakn ¢ pacwmpeHmem .PNG,
OH 6YyJIeT OTKpPbIT M3 TOM Ke Marnku, 4To U 3PdEKT, M Bbl CMOXKETE MCMOJIb30BATb
MHAEKC MMeHU darna B KayecTBe napametpa ans gfx_blit() — REAPER 2.018+.

options:option_dependent_syntax
This line can be used to specify JSFX options:
o options:gmem=someUniquelyNamedSpace
This option allows plugins to allocate their own global shared buffer, see gmem([].


http://reaper.fm/sdk/js/file.php#file_open
http://www.reaper.fm/sdk/js/basiccode.php#op_gmem

o options:want_all_kb
Enables the "Send all keyboard input to plug-in" option for new instances of the plug-in,
see gfx_getchar().

@import filename

(requires REAPER v4.25+)

You can specify a filename to import (this filename will be searched within the JS
effect directory). Importing files via this directive will have any functionsdefined
in their @init sections available to the local effect. Additionally, if the imported
file implements other sections (such as @sample, etc), and the importing file does
not implement those sections, the imported version of those sections will be used.

Bbl MoxXeTe yKaszaTb MMs damsa a4na umnopta (310 uma darna 6yaeT MCKaTbCs B
Katasniore acddekTa JS). UMNopT danioB C NOMOLLbI 3TOW AMPEKTUBLI BYAET MMETb
HMKaKuX DYHKLUMM, ONpeAeNneHHbIX B UX CeYEHMM @init AOCTYMHbIX ANS IOKA/IbHOMO
Bo3gencTBmA. Kpome Toro, e€ciM WMNOPTUPYEMbIM ana  BbINOJIHAET Apyrue
paszenbl (Hanpumep, @sample U T.4.), a TakKkKe umnopTta dania He peanmsyeT Te
paszesibl, 6yAeT UCNO/Ib30BaTbCA MMNOPTMPOBAHHbIM BEPCUA STUX pasgeax.

Note that files that are designed for import only (such as function libraries) should
ideally be named xyz.jsfx-inc, as these will be ignored in the user FX list in
REAPER.

O6paTmTe BHMMaHWE, 4YTO (amibl, KOTOpble MpeAHa3Ha4yeHbl TOJIbKO AS MMMopTa
(TakMe, Kak 6M6MOTEKM (DYHKUMIM) B Maeane A0JiKHbI 6biTb Ha3BaHbl Xyz.jsfx-inc,
TaK Kak OHM GyZyT NPOMrHOPMPOBaHbI B CMMCKe NoJib3oBaTenbCKMx FX (achdekTos?)
B REAPER.

Following the description lines, there should be code sections. All of the code
sections are optional (though an effect without any would likely have limited use).
Code sections are declared by a single line, then followed by as much code as
needed until the end of the file, or until the next code section. Each code section
can only be defined once. The following code sections are currently used:

Mocne CTPOK onucaHMA AOJIXKHbI C/lefoBaTb pasjesnbl Koja. Bce pasaenbl Koga He
ABNAIOTCA 0b6s3aTeNibHbIMM (XOTA 3dEKT BoobLEe 6e3 Kakoro-ambo pasgena Koaa,
CKopee BCero, MMeeT OrpaHuyeHHoe npumMeHeHue). Pasgenbl Koga 06bABAANOTCA
OJHOM CTPOKOM, 3a HEM pacno/IOKEHO CTOJIbKO KOAA, CKOJIbKO HEeo6XoAuMO, A0
KoHua danna, uam go cneaywouiero pasgena. Kaxabii pasgen Koga MOXKeT 6biTb


http://www.reaper.fm/sdk/js/gfx.php#gfx_getchar
http://reaper.fm/sdk/js/userfunc.php
http://reaper.fm/sdk/js/js.php#sec_init
http://reaper.fm/sdk/js/js.php#sec_sample

onpeaeneH TO/MbKO OAMH pa3. B HacTosllee Bpems MCMO/b3yOTCA Caeayolime
pasgensbi:

e @init

The code in the @init section gets executed on effect load, on samplerate
changes, and on start of playback. If you wish this code to not execute on start of
playback, you can set ext noinit to 1.0, and it will only execute on load or
samplerate change (and not on playback start/stop).

Koa B pa3gene @init 3anyckaetcAa Ha BbINOJHEHME MpU 3arpy3Ke 3ddeKTa, npu
M3MEHEHMM YacCTOTbl AMCKpeTM3auMM, a TaKXKe B Havane BocnpousBefeHuA. Ecam
Bbl HE XOTMTE 3anycKaTb 3TOT KOJ B Hayaje BOCMPOMU3BEAEHWA, Bbl MOXeETe
ycTaHoBUTb ext_noinit B 1.0, u OH GyAeT BbINOJIHATLCA TOJIbKO MpU 3arpyske Mau
M3MEHEHUM  YacToTbl  AMCKpeTu3aumMmM (@ He npuv  3anycKke/ocCTaHOBKe
BOCNpoOM3BeAEHUA).

All memory and variables are zero on load, and if no @serialize code section is
defined, then all memory and variables will be re-zeroed before calling @init (on
samplerate change, playback start/stop/etc).

BcAa namATb M NnepeMeHHble paBHbI HY/It0 MPU 3arpy3Ke, a TaKXKe ecu He onpejeneH
610K @serialize, TO BCA NamATb M NepeMEHHble GyayT NOBTOPHO OGHy/EeHbl Nepej,
BbI30BOM @init (NpYM CMeHe 4acToTbl AMCKpeTM3auMu, 3anycKe\oCTaHOBKe
BOCNpOM3BEAEHUA U T.4.)

o @slider

The code in the @slider section gets executed following an @init, or when a
parameter (slider) changes. Ideally code in here should detect when a slider has
changed, and adapt to the new parameters (ideally avoiding clicks or glitches).
The parameters defined with sliderX: can be read using the variables sliderX.

Kog B pasgene @slider 3anyckaeTcs Ha BbINOJIHEHWE CnejoM 3a @init, Man ecam
usMeHunnca napametp (slider). B uaeane Kop 3aecb ponkeH onpeaenAatb, Korga
cnanaep M3MeEHW/CA, M aJanTMpoBaTbCs K HOBbIM MapamMeTpam (B uaeane usberas
WenykoB man cooes). MNapameTpsbl, onpegeneHHble ¢ NoMoLbio sliderX:, MoryT 6biTb
NPO4YMTaHbI C NOMOLLbIO NepeMeHHbIX sliderX.

e @block
The code in the @block section is executed before processing each sample block.
Typically a block is whatever length as defined by the audio hardware, or
anywhere from 128-2048 samples. In this code section the samplesblock variable
will be valid (and set to the size of the upcoming block).


http://reaper.fm/sdk/js/vars.php#ext_noinit
http://reaper.fm/sdk/js/js.php#sec_serialize
http://reaper.fm/sdk/js/js.php#sec_init
http://reaper.fm/sdk/js/js.php#def_slider
http://reaper.fm/sdk/js/js.php#def_slider
http://reaper.fm/sdk/js/vars.php#sliderX

Koa B pasaene @block BbinonHAeTcA nepej 06paboTKOM KaxKAoro 6/10Ka CEMIMJIOB.
O6bIYHO 610K UMEEeT AJIMHY, OnpeAesieHHY0 ayaMo-annapaTHbIMU CpeaCcTBaMU, UM
B npegenax 128-2048 camnnos. B 3ToM pasgene koja nepemeHHasa samplesblock
6yaeT AeMcTBUTE IbHA (M YCTAHOBJIEHA B pasMepe NpeacToslLero 6/10Ka).

@sample

The code in the @sample section is executed for every PCM audio sample. This
code can analyze, process, or synthesize, by reading, modifying, or writing to the
variables splO, spld1, ... spl63.

Koa B pa3gene @sample BbinosHAeTcA ana Kaxgoro PCM-ayamocemnna. 3TOT Koj
MOXeT aHa/M3npoBaTb, ObpabaTtbiBaTb, M/IM CMHTE3MPOBATb C MOMOLLBID YTEHMSA,
U3MEHEHUA UK 3an1cu nepemMeHHbix splo, spli, ... spl63.

@serialize

The code in the @serialize section is executed when the plug-in needs to load or
save some extended state. The sliderX parameters are saved automatically, but if
there are internal state variables or memory that should be saved, they should be
saved/restored here using file var() or file mem()(passing an argument of O for
the file handle). (If the code needs to detect whether it is saving or loading, it can
do so with file avail() (file_avail(0) will return <0 if it is writing).

Koa B pa3sgene @serialize BbINOMHAETCA, KOrga naarvH AO/KEH 3arpysuTb MM
COXpaHMTb HEKOTOpoe paclumpeHHoe cocTosHue. lNMapameTpel sliderX coxpaHatoTca
aBTOMATUYECKU, HO €C/IM €CTb BHYTPEHHME NEPEMEHHble COCTOAHMA MM MaMATH,
KOTOpbl€ A0/IKHbl ObiTb COXPaHEHbl, OHM AOJIXKHbl GbITb COXpPaHEHbI/BOCCTAHOB/EHDI
3gecb ¢ nomouwbto file_var() uam file_mem() (nepeaaBsas aprymeHT 0 Aana
aeckpuntopa damna). (Ecam Kop Heobxoaum ANnA  O6HApyXeHus 6yab  TO
COXpaHeHUA UM 3arpysku, 3To MOXKHO caenaTb c file_avail() (pyHKuma file_avail(0)
BepHeT <0, eC/n OHa B 3TOT MOMEHT 3anucbiBaeT).

Note when saving the state of variables or memory, they are stored in a more
compact 32 bit representation, so a slight precision loss is possible. Note also that
you should not clear any variables saved/loaded by @serialize in @init, as
sometimes @init will be called following @serialize.

3aMeTnM, YTO NPU COXPAHEHUU COCTOAHUA NEPEMEHHbIX MM MAMATU, OHU XPAHATCA
B 60/1e€ KOMMNaKTHOM 32-6MTHOM MNpPeACTaB/IEHUMU, TaK YTO BO3MOXKHA HebOoJbluas
notepAa TOYHOCTM. OTMETMM TaKXkKe, YTO Bbl HE JOJIKHbl OYMWATb HM OAHY M3
nepeMeHHbIX, COXpaHEHHYI/3arpy>KeHHy nocpeacTBoM @serialize B @init, Tak Kak
MHOraa @init 6yaeT Bbi3blBaTbCA CeAyowWwmnm @serialize.


http://reaper.fm/sdk/js/vars.php#sliderX
http://reaper.fm/sdk/js/file.php#file_var
http://reaper.fm/sdk/js/file.php#file_mem
http://reaper.fm/sdk/js/file.php#file_avail
http://reaper.fm/sdk/js/js.php#sec_init

e @gfx [width] [height]

e @gfx [wnpmHa] [BbicoTa]
The @gfx section gets executed around 30 times a second when the plug-ins GUI is
open. You can do whatever processing you like in this (Typically using gfx *()).
Note that this code runs in a separate thread from the audio processing, so you
may have both running simultaneously which could leave certain variables/RAM in
an unpredictable state.
Ko B pasgene @gfx 3anyckaeTtca Ha BbinosiIHEHWe oKo10 30 pa3 B CEeKyHAy, Koraa
GUI nnarmHa oTKpbIT. Bbl MOXeTe agenatb BCe, YTO 06pabOTKa BamM HPaBMTCA B 3TOM
(06bI4HO, Mcnonb3ya gfx_*()). ObpaTuTe BHMMaHME, YTO ITOT KOZA BbIMNONHAETCA B
OoTAe/IbHOM OT 006paboTKM 3ByKa MOTOKE, TaK 4TO Yy Bac 06a MOTOKa, paboTas
OA4HOBpPEMEHHO, MOryT OCTaBWUTb HEKOTOPble NepeMeHHble/RAM B HenpeacKasyeMom
COCTOAIHUM.

The @gfx section has two optional parameters, which can specify the desired
width/height of the graphics area. Set either of these to 0 (or omit them) to
specify that the code doesn't care what size it gets. Note that these are simply
hints to request this size -- you may not always get the specified size. Your code in
this section should use the gfx w, gfx h variables to actually determine drawing
dimensions.

Pazgen @gfx MMeeT aBa HeobA3aTesibHbIX MapaMeTpa, KOTOPbIMM MOXHO yKasaTb
JKENAEMYIO LUMPUHY/BbICOTY rpadmyeckon obnactu. YctaHoBuTe il060M M3 HUX B 0
(MK onycTuTe MX), YTOObI yKasaTb, YTO KOAY “BCe paBHO”, KakoM pasmep 6yaer.
O6paTuTe BHMMaHWE, YTO OHM BCErO /MWL MOACKA3KKU AA 3anpoca 3Toro pasmepa
— Bbl HEe BCErja MOXKeTe MOoJlyYMTb YKasaHHbIM pa3mep. Baw Kog B 3ToM pasgene
[AOJIXEH MCNO/b30BaTh CneumasibHble nepeMeHHble gfx_w un gfx_h, 4Ttobbl peanbHO
onpeaenvTb pa3mepbl pUucyemomn obaacTu.

10


http://reaper.fm/sdk/js/gfx.php
http://reaper.fm/sdk/js/gfx.php#gfx_w

Basic code reference OcHOBHOM Kog (onMcaHue)

The core of JSFX is custom code written in a simple language (called EEL2), which has
many similarities to C. Code is written in one or more of the numerous code sections.
Some basic features of this language are:

Aapo JSFX — 3To caenaHHbIM Ha 3aKa3 KoJ, HanMCaHHbIM Ha NPOCTOM A3blke (Ha3saH EEL2),
KOTOpbIM MMEET MHOMO 06Lero ¢ A3bikom CU. Kog nuiieTca B 04HOM MIM HECKOIbKMX
pasgenax. HecKo/sbKo OCHOBHbIX 0COGEHHOCTEN 3TOro A3biKa:
e Variables do not need to be declared, are by default global to the effect, and are
all double-precision floating point.
e [lepeMeHHble MOXHO He 00bABIATb, OHU ABNAKOTCA MO YMOJIHAHMIO FN106a/IbHbIMM
ansa acbdeKkTa, U Bce ABOMHOM TOYHOCTM C NaaBatoLLeM TOYKOM.

e Basic operations including addition (+), subtraction (-), multiplication (*), division
(/), and exponential (")

e OcHOBHble onepauuu BKIKYAKOT B CEOA CNOXKEHME (+), BbluMTaHME (-), YMHOXEHUE
(*), Aenenune (/) v BO3BEeAEHME B CTENEHDb ()

e Bitwise operations including OR (]), AND (&), XOR (~), shift-left (<<), and
shift-right-sign-extend (>>). These all convert to integer for calculation.

e buroBble onepauun BKaoyatoT B ce6a UJIN (OR man |), M (AND man &),
ucknovarowee UM (XOR mam ~), cagur-sneso (shift-left nam <<), n
CABUI-BNpaBo-C paclumMpeHnem 3Haka (shift-right-sign-extend naum >>). Bce oHu ana
BbIYMC/IEHMM NPEO6PA3YOT CBOM ONEpaHAbl B LENOE.

e Parentheses "(" and ")" can be used to clarify precedence, contain parameters for
functions, and collect multiple statements into a single statement.

e CKOGKM "(" M ")" MOryT OblTb MCNOJIb30BaHbI 419 YTOYHEHWUA NpUOpUTETA, CoAepKaT
napameTpbl A8 GYHKLUMM, M C60pa HECKOJIbKMX BbIParKEHWIA B OZHO.

e A semicolon “;" is used to separate statements from eachother (including within
parentheses).

e TouKa c 3anAToM ";" MCNONb3yeTCa ANA pasfe/IeHns onepaTopoB Apyr OT Apyra (B
TOM YMUCNEe B CKODOKax).

e A virtual local address space of about 8 million words, which can be accessed via
brackets "[" and "]".
e BupTyasbHOe NI0OKasbHOE agpecHoOe NPOCTPAHCTBO MMEET pa3Mep OKOJI0 8 MJIH.
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CJI0B, KOTOPbI€ MOTYT ObITb AOCTYMHbI Yepe3 CKO6KK "[" n "]".

A shared global address space of about 1 million words, accessed via gmem([].
These words are shared between all JSFX plug-in instances.

O6uee rnobanbHoe afjpecHoe NpoCTPaHCTBO MMEET pa3Mep OKOJ10 1 MJIH. CJIOB,
AOCTYMHbIX Yepe3 gmem|[]. 3T1 cnoBa ABNAATCA 06WMMU 418 BCEX IK3EMIMJIAPOB
JSFX-nnaruHa.

Shared global named variables, accessible via the "_global.” prefix. These variables
are shared between all JSFX plug-in instances.

O6wue rnobasbHble UMEHOBaHHbIE NMepeMEHHbIE AOCTYMHbI Yepes
npedukc”_global.” n aBnaoTCAa 06WMMKM ANs BCcex 3K3emnaapos JSFX-nnarmHa.

User definable functions, which can define private variables, parameters, and also
can optionally access namespaced instance variables.

®yHKUMK, onpegensemMble NoJsib3oBaTesieM, MOryT 3aZaBaTb private-nepemMeHHole,
napamMeTpbl, a TaK)Ke OMuUMOHa/IbHO MOrYT MMETb AOCTYN K 3K3eMnaapam
nepemMeHHbIX B MPOCTPaAHCTBE MMEH.

Numbers are in normal decimal, however if you prefix an 'Sx' to them, they will be
hexadecimal (i.e. $x90, SXDEADBEEF, etc). -- (REAPER v4.25+ can also take
traditional C syntax, i.e. 0x90)

Yrcna 3anmcbiBaloTCA B 0ObIYHOM AECATUYHOM BMAE, OAHAKO, €CAM Bbl Nepes HUMM
ucrnonbsyete npeduKc 'Sx', To OHM ByayT WeCTHaaLATEPHYHbIMK (T.e. $X90,
SXDEADBEEF, v 1.4.) — (REAPER v4.25+ mak:xe npuHumaem mpaduyuoHHbIl
cuHmakcuc Aa3bika Cu, m.e. 0x90).

You may specify the ASCII value of a character using S'c’ (where c is the character).
Bbl MoeTe yKa3aTb 3HauyeHue ASCII cmBosa ¢ nomolpbio $'c’ (rae ¢ — CMMBON).

If you wish to generate a mask of 1 bits in integer, you can use $~X, for example
$~7 is 127, $~8 is 255, $~16 is 65535, etc. -- REAPER 4.25+.

Ecau Bbl XOoTHTE co34aTb Macky 1 6mTa B LEIOM YMUCIe, Bbl MOXKETE MCMO/Ib30BaTb
S~X, Hanpumep $~7 310 127, $~8 310 255, $~16 310 65535 U T.A. — REAPER 4.25 +.

Comments can be specified using:

o // comments to end of line
o /* comments block of code that span lines or be part of a line */
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e KOMMEHTapMn MOryT 6biTb YKa3aHbl C MOMOLLbIO:
o // KOMMeHTapui B 0fHy CTPOKY
o /* BIOK KOMMEHTapMEB B KOAE, KOTOPbIM MOXKET CoAeprKaTb HECKOJIbKO
CTPOK MM BbITb YaCTbto CTPOKK */

13



Operator reference
OcCHOBHblIe onepaTopbl

Listed from highest precedence to lowest (but one should use parentheses whenever
there is doubt!):
[MoKa3aHbl OT HaMBbICLLErO NPUOPUTETA K HU3LWEMY (HO HAZ0 MCMOJIb30BaTb CKOGKM, Korga
€CTb COMHeHuA!):
o []
z=x[yl;
x[yl=z;

You may use brackets to index into memory that is local to your effect. Your effect
has approximately 8 million (8,388,608) slots of memory and you may access them
either with fixed offsets (i.e. 16811[0]) or with variables (myBuffer[5]). The sum of
the value to the left of the brackets and the value within the brackets is used to
index memory. If a value in the brackets is omitted then only the value to the left
of the brackets is used.

Bbl MOXKeTe MCMoNb30BaTb CKOBKKU ANA MHAEKCHOIO AOCTYMA K JIOKa/IbHOM NaMATH
Bawero 3¢ dekTa. Baw apdekT meeT okono 8 MaH. (8388608) cnotoB NaMATH, U
Bbl MOXXETE MOJIY4YMTb K HUM AOCTYN IM60 NO (PMKCUPOBAHHLIM CMELLEHMAM
(Hanpumep, 16811[0]) nam c nomoupto nepemenHbix (myBuffer[5]). Cymma
3HaYeHMA C/ieBa OT CKOOOK M 3HAYEHMA B CKOOKAX MCMONb3yeTca AN MHAEKCALUM
namATn. Ecam 3HavyeHne B CKOOKax onyLieHo, TO MCMOJIb3YeTCA TOJIbKO 3HaYeHue
cnieBa OT CKOOOK.

z=gmem[y];
gmem[y]=z;

If 'gmem’ is specified as the left parameter to the brackets, then the global shared
buffer is used, which is approximately 1 million (1,048,576) slots that are shared
across all instances of all JSFX effects.

Ecam 'gmem’ yKasaH B Ka4yecTBe 1€BOro napameTpa CKOOOK, TO MCMOJIb3yeTCsA
rn106abHbIA 06LUKM Bydep — 3TO NPUMEPHO 1 MMAIMOH (1048576) cnoToB, KOTOpble
ABNATCA 06LWMMM ANA BCeX IK3emnaapos Bcex JSFX-addekTos.

e lvalue -- returns the logical NOT of the parameter (if the parameter is 0.0, returns
1.0, otherwise returns 0.0).
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lvalue — Bo3Bpawaet normyeckoe HE napametpa (ecam napametTp paseH 0.0, 1o
Bo3Bpawaet 1.0, B npoTMBHOM ciy4ae Bo3spaiaeT 0.0).

-value -- returns value with a reversed sign (-1 * value).

-value — Bo3BpallaeT value c o6paTHbIM 3HaKOM (-1 * value).

+value -- returns value 6e3 M3MEHEHUM.

+value — Bo3BpalLaeT value 6e3 U3MEHEHUN.

base " exponent -- returns the first parameter raised to the power of the second
parameter. This is also available the function pow(x,y)

base * exponent — Bo3BpalLlaeT NepBbIi NapaMeTp, BO3BEAEHHbIM B CTENEHb
BTOpPOro napameTpa. Takxe A0CTynHa QyHKUMA pow(X,Y).

numerator % denominator -- divides two values as integers and returns the
remainder.

ynucamtTenb % 3HaMmeHaTtesib — AeMT ABa 3HAYEHMA KaK Lesble Yucia U
BO3BpaLlaeT OCTaTOK.

value << shift_amt -- converts both values to 32 bit integers, bitwise left shifts
the first value by the second. Note that shifts by more than 32 or less than 0
produce undefined results. -- REAPER 4.111+

value << shift_amt — npeobpa3syeT o6a 3Ha4YeHMs B 32-pa3psaHble Lesble YMCNa,
NoGUTOBO CABMIraeT B/IEBO NEPBOE 3Ha4YEHME HA KOJIMYECTBO OUT, YKa3aHHbIX BO
BTOpOM. O6paTnTe BHMMaHME, Y4TO CABUIM 6osliee YeM Ha 32 unm meHblue 0
NpUBOAAT K HeonpeaeneHHbIM pesynbtatam. — REAPER 4.111+

value >> shift_amt -- converts both values to 32 bit integers, bitwise right shifts
the first value by the second, with sign-extension (negative values of y produce
non-positive results). Note that shifts by more than 32 or less than 0 produce
undefined results. -- REAPER 4.111+

value >> shift_amt — npeo6pa3syet 06a 3Ha4yeHus B 32-pa3psagHble Lenble YACNa,
no6uToBo caguraeT value BNpaBo Ha KOMYECTBO OMT, yYKa3laHHbIx B shift_amt, ¢
paclMpeHneM 3Haka (oTpMuaTeIbHble 3HA4YEHMA Y MPMBOAAT K HEMONOXKMUTE/IbHbIM
pesynbTataM). O6paTuTe BHUMaHME, YTO CABUIrU 6osiee YeM Ha 32 uam meHblie 0
NPOUBOAAT K HeonpeaeneHHbIM pesyabtatamM. — REAPER 4.111+

value / divisor -- divides two values and returns the quotient.

3HayeHue / penutenb — AeNnT ABa 3HAYEHUA M BO3BpaLLaeT YacTHoe.
value * another_value -- multiplies two values and returns the product.
3HayeHue * gpyroe_3sHa4yeHWe — YMHOXAaeT ABa 3Ha4YeHMA U BO3BpaLlaeT

15



npousseaeHue.

value - another_value -- subtracts two values and returns the difference.
3HayeHue * gpyroe_sHa4yeHuWe — BblYMTaAET [Ba 3HAYEHMA M BO3BpaALLAET pasHMLy.
value + another_value -- adds two values and returns the sum.

3Ha4yeHue + Apyroe_3HayeHue — CKaJblBaeT ABa 3HAYEHUA U BO3BPALLAET CYMMY.
a | b -- converts both values to integer, and returns bitwise OR of values.

a | b — npeobpa3syeT ob6a 3Ha4yeHMA B Lenoe, 1 Bo3BpalLlaet nobmrosoe MNJ1A
3HaYEHUN.

a & b -- converts both values to integer, and returns bitwise AND of values.

a & b — npeobpasyeT 06a 3Ha4YeHUA B Lesoe, M Bo3BpallaeT nobmrtosoe U
3HaAYEHUM.

a ~ b -- converts both values to 32 bit integers, bitwise XOR the values. — REAPER
4.25+

a ~ b — npeobpasyeT 06a 3Ha4YeHMA B 32 pa3psagHble Lenble Yyncna noomrtosoro XOR
3HaveHnA. — REAPER 4.25+.

value1 == value2 -- compares two values, returns 1 if difference is less than
0.00001, 0 if not.

3HayeHMe1 == 3Ha4YeHMe2 — CpaBHMBAET [Ba 3Ha4YeHus, Bo3BpalwaeT 1, ecam
pasHuua meHble 0.00001, 0 — ecan Her.

value1 === value2 -- compares two values, returns 1 if exactly equal, 0 if not. --
REAPER 4.53+
3HayeHue1 === 3HayeHMe2 — CpaBHMBAET JABa 3Ha4YeHUA, Bo3BpallaeT 1, ec/im B

TOYHOCTM paBHbl, 0 — ecnu HeT. — REAPER 4.53+

value1 != value2 -- compares two values, returns 0 if difference is less than
0.00001, 1 if not.

3HayeHMe1 = 3Ha4YeHue2 — CpaBHMBAET ABa 3HayeHMA, Bo3BpawaeT 0, ecnu
pasHuua meHble 0.00001, 1 — ecau Her.

value1 !== value2 -- compares two values, returns 0 if exactly equal, 1 if not. --
REAPER 4.53+

3HayeHMe1 == 3Ha4YeHMe2 — cpaBHMBaET ABa 3HayeHMA, Bo3BpawaeTt 0, ecim B
TOYHOCTM paBHa, 1 - ecan HeT. — REAPER 4.53+

value1 < value2 -- compares two values, returns 1 if first parameter is less than
second.

3HayeHMe1 < 3Ha4YeHne2 — CcpaBHMBAET ABa 3HayYeHMA, BO3BpaLlaeT 1, ecu
nepBbIM NapaMeTp MEHbLLE BTOPOro.

value1 > value2 -- compares two values, returns 1 if first parameter is greater
than second.
3Ha4yeHne 1> 3Ha4YeHne2 — CpaBHMBAET JBa 3HayYeHMs, Bo3BpawaeT 1, ecim
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nepBbIM NapaMeTp 60/iblle BTOPOro.
e value1 <= value2 -- compares two values, returns 1 if first is less than or equal to
second.
e 3HayeHue1l <= 3Ha4YeHMe2 — CpaBHMBAET ABa 3Ha4YeHMA, Bo3BpalaeT 1, ecau
nepBbIi MapaMeTp MEHbLLE W/IM PaBEH BTOPOMY.
e value1 >=value2 -- compares two values, returns 1 if first is greater than or equal
to second.
e 3HayeHue1l >= 3Ha4YeHMe2 — CpaBHMBAET ABa 3Ha4YeHMA, Bo3BpawaeT 1, ecau
nepeoe 60/blle MM paBHO BTOPOMY.
y | | z -- returns logical OR of values. If 'y is nonzero, 'Z' is not evaluated.
e vy || z— Bo3Bpawaet nornyeckoe OR 3Ha4YeHMM 'y U 'Z'. ECM 'y’ HE paBHO HyO, 'Z'
He BblYMCNAETCA.
y && z -- returns logical AND of values. If 'y' is zero, 'Z' is not evaluated.
y && z — Bo3BpawaeT nornyeckoe AND 3HaueHWM 'y 1 'Z'. Ecan 'y’ paBHa Hyo, 'Z
He BbluMCaAeTCA.
y ? z -- how conditional branching is done -- similar to C's if/else.
y ? Z — Kak genatb YC/IOBHOE BeTBJIeHME — No aHanoruu c if/else B a3bike Cu.
y?z:x--
If y is non-zero, executes and returns z, otherwise executes and returns x (or 0.0 if
'+ X' is not specified).
Note that the expressions used can contain multiple statements within
parentheses, such as:
X%57(
f+=1;
X *=1.5;
) < (
f=max(3,f);
x=0;

s

e y?z:x— Ecam ‘y’ oTAMYEH OT HyANA, BbINONHAETCA M BO3BpawaeTca ‘z’, B
NPOTMBHOM CJly4ae BbINoJHAETCA M Bo3Bpawaetca ‘x’ (mam 0.0, ecam ': X' He
yKa3aHo).
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O6paTmnTe BHMMaHUE, YTO UCNOJIb3yeMble BblparKeHMA MOTYT coAepaTb HECKOJIbKO
BbIPAYXEHWIM B KPYI/bIX CKOBKaX, Harnpumep:
X%57(
f+=1;
X *=1.5;
) < (

f=max(3,f);
x=0;

)

y = z -- assigns the value of 'Z' to 'y'. 'z’ can be a variable or an expression.

Yy = Z — NPUCBAMBAET 3HAYEHME 'Z NEePEMEHHOM 'Y'. 'Z' MOXKET 6bITb NepeMeHHOM
WU BbIpaXKEHUEM.

y *=z -- multiplies two values and stores the product back into 'y'.

y *= Z — YyMHOXaeT ABa 3Ha4YeHUA U coxpaHAeT pe3y/ibTaT 06paTHO B 'Y'.

y /= divisor -- divides two values and stores the quotient back into 'y'.

y /= divisor — genurt aBa 3HaYe€HUA U COXpaHAeT YacTHoe 06paTHO B 'Y'.

y %= divisor -- divides two values as integers and stores the remainder back into
v.

y %= divisor — jenuT aBa 3Ha4YeHMA KaK Le/ible YUCAa U COXPaHAEeT OCTaToK
obpaTtHO B Y.

base "= exponent -- raises first parameter to the second parameter-th power,
saves back to ‘base’

base “= exponent — B0O3BOAUT NepBbIM NapamMeTp B CTENEHb, YKa3aHHY0 BO
BTOPOM, COXpaHAeT obpaTHO B 'base’.

y += z -- adds two values and stores the sum back into 'y'.

y += Z — CKNnajblBaeT [Ba 3HAYEHUA U COXPaAHAET CYMMY 06paTHO B 'Y’

y -= z -- subtracts 'z’ from 'y’ and stores the difference into'y'.

Yy -= Z — BblYUTAET 'Z' U3 'Y’ M COXPAHAET pasHuLy B 'Y'.

y | = z -- converts both values to integer, and stores the bitwise OR into 'y’

y | =z — npeobpasyeT 06a 3HaYeHMA B Leoe, U coxpaHaeT nooutosoe UJIN B'Y'
y &= z -- converts both values to integer, and stores the bitwise AND into 'y’

y &=z — npeobpa3syeT 06a 3Ha4YEHUA B LEsI0e, 1 COXpaHAET nobmtosoe U B'Y'

y ~= z -- converts both values to integer, and stores the bitwise XOR into 'y’ --
REAPER 4.25+

y ~= zZ — npeobpa3yeT 06a 3Ha4yeHMs B Lienoe, U coxpaHsaeT noomutosoe XORB 'y —
REAPER 4.25+
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Some key notes about the above, especially for C programmers:
HekoTopble K/l04EBbIE 3aMETKM O BbILLE U3/I0XKEHHOM, 0C06eHHO aAns CU-NporpamMMMCTOB:
e (and) (vs{}) -- enclose multiple statements, and the value of that expression is
the last statement within the block:
z = (

a=>5;

b = 3;
a+b;

); // z will be set to 8, for example

)

e Kpyrnble cko6Kku (1) (B oTiMume oT purypHbix { 3) — 3aKk04aloT B C€651 HECKO/IbKO
BbIPAXKEHUM, U 3HAYEHME ITOrO BbIPAXKEHMA ABNAETCA NOCAeAHEN MHCTPYKUMEN B

6/10Ke:

z = (
a=>5;
b=3;
a+b;

); // Hanpumep, z 6yaeT NpMHMMaTb 3HaYeHWe paBHoe 8

e Conditional branching is done using the ? or ? : operator, rather than if()/else.
a<5?b=6;//ifaisless than 5, set b to 6
a<b5?b=6:c=7;//if ais less than 5, set b to 6, otherwise set c to 7
a<5?(//ifaislessthan5,setbto6andcto7
b =6;
c=17;
);
e YC/IOBHOE BETBJIEHME [le/laeTCA C NOMOLLbIO onepatopoB ? nan ? :, a He if()/else.
a<5?b=6;// ecnu a MeHble 5, ycTaHOBUTb b = 6
a<5?b=6:c=7;// ecav a MeHbLle 5, yCTaHOBMTb b = 6, B NPOTMBHOM
CJly4ae yCTaHOBUTb C = 7
a<57?(// ecnv a MeHbLLe 5, ycTaHOBUTb b =611 C =7
b =6;
c=17;

s

e The ? and ?: operators can also be used as the Ivalue of expressions:
(@<5?b:c)=8; //if ais less than 5, set b to 8, otherwise set c to 8

e Onepatopbl ? 1 ? : MOTYT 6bITb TaKXe MCMO/Ib30BaHbl B JIEBOW YACTH BblpaXKEHWUM:
(@<5?b:c)=8; // ecnv a MeHblue 5, Torga b = 8, MHaue c = 8
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Simple math functions
MpocTble MaTeMaTHHECKUE DYHKLUM

sin(angle) -- returns the Sine of the angle specified (specified in radians -- to
convert from degrees to radians, multiply by S$pi/180, or 0.017453)

sin(angle) — BblYMCAAET CMHYC YKA3aHHOrO yrsa (yKasaHHOro B paguMaHax - gns
npeo6pa3oBaHMs U3 rpaZycoB B paaMaHbl, YMHOXbTe Ha Spi/180 mau 0,017453)
cos(angle) -- returns the Cosine of the angle specified (specified in radians).
cos(angle) — BbluMCAAET KOCUMHYC YKAa3aHHOMO yr/a (yKasaHHbIM B pagmaHax).
tan(angle) -- returns the Tangent of the angle specified (specified in radians).
tan(angle) — Bbl4MCAAET TAHrEHC YKAa3aHHOrO yra (yKasaHHbIM B pajMaHax).
asin(x) -- returns the Arc Sine of the value specified (return value is in radians).
asin(Xx) — BblYMCIAET apKCMHYC YKa3aHHOIO 3HAY€HMA (BbIYUCNIAET B paguaHax).
acos(x) -- returns the Arc Cosine of the value specified (return value is in radians).
acos(X) — BblYMCAAET apPKKOCUHYC YKa3aHHOI0 3HAYEHUA (BblUMCAAET B paguaHax).

atan(x) -- returns the Arc Tangent of the value specified (return value is in
radians).

atan(x) — BblYMCNIAET apKTaHreHC YKa3aHHOro 3Ha4YeHuA (BblYMCAAET B paguaHax).
atan2(x,y) -- returns the Arc Tangent of x divided by y (return value is in radians).
atan2(x,y) — BblYMC/IAET apKTaHreHC X AEeNEHHOro Ha y (BblYMCNIAET B pajMaHax).
sqr(x) -- returns the square of the parameter (similar to x*x, though only
evaluating x once).

sqr(x) — BblYMCNAET KBagpaT napaMeTpa (Mo aHaslormm € X*X, HO TOJIbKO U3MEHAACH
X pas).

sqrt(x) -- returns the square root of the parameter.

sqrt(x) — BblYMCNAET KBaApaTHbIM KOpEHb NMapameTpa.

pow(Xx,y) -- returns the first parameter raised to the second parameter-th power.
Identical in behavior and performance to the ” operator.

pPowW(X,y) — BblYMCAAET NEPBbLIM NapameTp, BO3BEAEHHbIM B CTENEHb BTOPOro
napameTpa. MaeHT1YHbIe B NOBEAEHMN U NpeaCcTaBieHMM onepaTtopy .

exp(x) -- returns the number e (approx 2.718) raised to the parameter-th power.
This function is significantly faster than pow() or the " operator

exp(X) — BblYUCAAET YMC0 e (NpMban3uTenbHo 2,718), Bo3BeJeHHOe B CTEMNeHb
napametpa. JTa PyHKLMA 3HAYMTE/IbHO ObICTpee, YeM pow() nam onepatop *
log(x) -- returns the natural logarithm (base e) of the parameter.

log(x) — BbluMCAAET HaTypasibHbIM Slorapudm (6asuc e) napameTpa.
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log10(x) -- returns the logarithm (base 10) of the parameter.

log10(x) — BbiumcasaeT norapmdm (6asmc 10) napameTpa.

abs(x) -- returns the absolute value of the parameter.

abs(x) — BbluMcAeT abCoMOTHOE 3HAYEeHWe NapameTpa.

min(X,y) -- returns the minimum value of the two parameters.
min(X,y) — BblYMCAAET MMHMMAJ/IbHOE 3HAYEHME 13 ABYX NapaMeTpoB.
max(X,y) -- returns the maximum value of the two parameters.
max(X,y) — BblYMCAAET MaKCMMa/IbHOE 3HAYEeHUE U3 ABYX NapameTpoB.
sign(x) -- returns the sign of the parameter (-1, 0, or 1).

sign(x) — BbluMcasAeT 3HaK napameTpa (-1, 0 nam 1).

rand(x) -- returns a psuedorandom number between 0 and the parameter.
rand(x) — BblYMCNIAET NCEBAOC/YHanHOE YMCa0 Mexay O M napameTpoMm.

floor(x) -- rounds the value to the lowest integer possible (floor(3.9)==3,
floor(-3.1)==-4).

floor(x) — oKpyrnseT 3HaYyeHWe A0 MeHbLIero Luesioro BoaMoxHoro (floor(3.9)==3,
floor(-3.1)==-4).

ceil(x) -- rounds the value to the highest integer possible (ceil(3.1)==4,
ceil(-3.9)==-3).

ceil(x) — oKpyrnaet 3HayeHue [0 CaMoro 60Jblero Lesoro BO3MOXHOro
(ceil(3.1)==4, ceil(-3.9)==-3).

invsqrt(x) -- returns a fast inverse square root (1/sqrt(x)) approximation of the
parameter.

invsqrt(x) — BbluMCAAET ObICTPYIO anpOKCUMaLMI0 0OPAaTHOrO KBaApaTHOro KOPHSA
(1/sqrt(x)) napameTpa.
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Loops Uuknbl

Looping is supported in JSFX via the following functions:
3aumknmnBaHue noaaepkuaetca B JSFX ¢ nomolbto creayowmx dyHKLMM:
e loop(count,code)
loop(32,
r+=Db;
b =var * 1.5;

s

Evaluates the first parameter once in order to determine a loop count. If the loop
count is less than 1, the second parameter is not evaluated.

Be careful with specifying large values for the first parameter -- it is possible to
hang your effect for long periods of time. In the interest of avoiding common
runtime hangs, the loop count will be limited to approximately 1,000,000: if you
need a loop with more iterations, you may wish to reconsider your design (or as a
last resort, nest loops).

The first parameter is only evaluated once (so modifying it within the code will
have no effect on the number of loops). For a loop of indeterminate length, see

while() below.

e loop(count,code)
loop(32,
r +=b;
b =var * 1.5;
);
MpoBepsaeT nepBbii NApamMeTp OAMH pa3, YTo6bl ONpeAenTb KOIMYECTBO LIMKJIOB.
Ec/iM KONMYeCTBO LMKIOB MeHbLLE 1, BTOPOM NapaMeTp HE BblYMCIAETCA.
ByAbTe OCTOPOKHbI C YKa3aHUEM 60/bLUMX 3HAYEHUM A/ NEPBOro NapaMeTpa -
MOXHO MOBECHTb CBOE AENCTBUE HA AJIMTE/IbHBIM NEPUO BPEMEHM.
Bo n36ekaHue 06LMX 3aBMCaHMI BO BPEMSA BbINOJIHEHMSA, KOJIMYECTBO LMK/IOB
6yaeT orpaHmMyeHo npumepHo 1 000 000: ecnm Bam HyKeH loop ¢ 60/ibluen
uTepaLuM, Bbl MOXKETE NEPECMOTPETb CBOM NPOEKT (MM B KpaMHEM Cy4ae,
B/IOXKEHHbIe loops).
MepBbiM NapaMeTp NPoBepAETCA TO/IbKO OAMH pa3 (MO3TOMY €ro MSMEHEHMA B KoAe
He 6yaeT MMeTb HUMKAKOro B/IMAHMA Ha KosimyecTBo loops). Ana loop
HeonpeAeneHHoM A/MHbl, cM. while() Huxke.
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while(code)
while(
a+=Db;
*=1.5;
a < 1000; // as long as a is below 1000, we go again.

5

Evaluates the first parameter until the last statement in the code block evaluates
to zero.

In the interest of avoiding common runtime hangs, the loop count will be limited
to approximately 1,000,000: if you need a loop with more iterations, you may wish
to reconsider your design (or as a last resort, nest loops).

while(code)
while(
a+=b;
b *=1.5;
a < 1000; // po Tex nop, noka HaxogMtcA Huxe 1000, Mbl U4eM CHoBa.
);

BbIMOJIHAET KOZ, NMOKa NocaeHUI onepaTop B 6/10Ke KoJla He AOCTUIHET HONA.

Bo n36ekaHue 06LMX 3aBMCaHMI BO BPEMSA BbINOJIHEHMSA, KOJIMYECTBO LMK/IOB
6yaeT orpaHmMyeHo npumepHo 1 000 000: ecnm Bam HyKeH loop ¢ 60/ibluen
uTepaLuM, Bbl MOXKETE NEPeCcMOTPETb CBOM NPOEKT (MM B KpaMHEM Cy4ae,
BJIO}XEHHbIE loops).

while(condition) ( code ) -- REAPER 4.59+
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while (a <1000 ) (
a+=Db;

b *=1.5;

);

Evaluates the parameter, and if nonzero, evaluates the following code block, and
repeats. This is similar to a C style while() construct.

In the interest of avoiding common runtime hangs, the repeat count will be limited
to approximately 1,000,000: if you need a loop with more iterations, you may wish
to reconsider your design (or as a last resort, nest loops).

while(condition) ( code ) — REAPER 4.59+
while (a <1000 ) (

a+=Db;

b *=1.5;

);

MpoBepsaeT napaMeTp, M €CU He paBeEH HYJI0, BbIMOHAET CaeAyolWwmii 6J10K Koaa,
M MOBTOPbI. ITO Moxoxe Ha Cu cTmab while() KOHCTPYKLUMA.

Bo u3berkaHue o06LMxX 3aBMCAHMM BO BPEMS BbIMOJIHEHMA, KOJIMYECTBO LIMK/I0B
6yaeT orpaHmMyeHo npumepHo 1 000 000: ecnm Bam HyeH loop ¢ 60/ibluer
UTEpaLMM, Bbl MOXKETE NEPECMOTPETL CBOM MPOEKT (M/IM B KpaMHEM CAyyae,
B/I0XKeHHble loops).
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Special Variables
CneumanbHble NnepemMeHHble

Basic Functionality:
OcHOBHble pYyHKLMOHA/IbHbIE BO3MOXXHOCTMU:
e splO, spl1 ... spl63

Context: @sample only
Usage: read/write
The variables splO and spl1 represent the current left and right samples in
@sample code.
The normal +0dB range is -1.0 .. 1.0, but overs are allowed (and will eventually be
clipped if not reduced by a later effect).
On a very basic level, these values represent the speaker position at the point in
time, but if you need more information you should do more research on PCM
audio.
If the effect is operating on a track that has more than 2 channels, then spl2..spIN
will be set with those channels values as well. If you do not modify a splX variable,
it will be passed through unmodified.

See also spl(x) below, though splX is generally slightly faster than spl(X)

e splO, spl1...spl63
KoHTeKCT: TonbKo @sample
Ucnonb3oBaHue: YTeHne/3anncb
NMepemeHHble spl0 1 spl1 npeacTaBASAT TEKYLIME NEBbIM M NPaBbIM CIMMJIbI B
pasgene Koga @sample.
HopmanbHbiM guanasoH +0 b -1.0 .. 1.0, HO WKMpe TakKe AonyckaeTca (1 B
KOHEYHOM uTore 6yaet obpesaHo, eC/iM He YMEHbLUMTCA NOC/eAYOLMM
3 deKToM).
Ha camom 6a30BOM YpOBHE, 3TU 3HaYEHMA NPEACTaBAAT NO3ULMIO
rPOMKOrOBOpPUTE/IA B MOMEHT BPEMEHM, HO €C/IM BaM HYXKHA JOMNOJHUTEIbHasA
WMHOPMaLUS, Bbl A0JIXKHbI Ae/1aTb 60/blue MccaegoBaHui Ha PCM ayaumo. .. .Bbl
ZAOMNKHbI 006paTUTLCA K (PyHAAMEHTa/IbHbIM MCTOYHUKAM.
Ecnm acbdeKT paboTaeT Ha TpeKe, KOTOpbIM UMeET 6osiee YeM 2 KaHana,
CcooTBeTCTBEHHO M spl2..splN Takxe 6yayT YCTaHOBJIEHbI C TEMM Xe 3HaUYEHUAMM
KaHanoB. Ec/v Bbl He M3MEHUTE NepeMeHHYIo splX, OH ByaeT nepegaH HaCKBO3b 6€3
NU3MEHEHMM.
CM. Takxke pganee spl(x), xota splX, KaKk npaBm/I0, HEMHOIo 6bicTpee, YeM spl(X).
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e spl(channelindex) -- REAPER 2.018+
Context: @sample only
If you wish to programmatically choose which sample to access, use this function
(rather than splX). This is slightly slower than splX, however has the advantage
that you can do spl(variable) (enabling easily configurable channel mappings).
Valid syntaxes include:

spl(channelindex)=somevalue;
spl(3)+=spl(3);

e spl(mHpekc kaHana) — REAPER 2.018+
KoHTeKcT: TonbKo @sample
Ecan Bbl XOTMTE NPOrpaMMHO BblGMpaTh K CIMIJTY KaKoro KaHana obpaTuTbCA,
MCnosib3ymTe 3Ty PyHKUMIO (@ He splX). ITO HEMHOro MeaneHHee, Yem splX, ogHako
MMeeT TO NPENMYLLECTBO, YTO Bbl MOXKETEe BbINO/HUTL spl(nepemeHHasn)
(obecneynBas Nerko HacTpamBaemble KapTbl KaHasioB). JonyCcTMMble CUHTAKCUCDI
BK/IIOYAIOT B Ceb1:

spl(MHAEKC KaHana) = HEKOTOpoe 3HaveHue;
spl(5)+=spl(3);

e slider1, slider2, ... slider64
Context: available everywhere
Usage: read/write
The variables slider1, slider2, ... slider64 allow interaction between the user and
the effect, allowing the effects parameters to be adjusted by the user and likewise
allow the effect to modify the parameters shown to the user (if you modify sliderX
in a context other than @slider then you should callsliderchange(sliderX) to notify
JS to refresh the control).

The values of these sliders are purely effect-defined, and will be shown to the
user, as well as tweaked by the user.

e slider1, slider2, ... slider64
KoHTeKcT: Be3ae
Mcnonb3oBaHMe: YTeHMe/3anmcb
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MepemenHble slider1, slider2, ... slider64 no3sonAlT B3aMMOAENCTBME MEXK Y
nosib3oBartesieM U 3HEKTOM, NO3BOJIAA NOJIb30BATE/IHO M3MEHATbL NapaMeTpbl

3 deKTOB, U TaKKe NO3BONAIT BUAETb NONb30BaTENO U3MEHEHUA 3P DEKTOB (€Can
Bbl M3MeHUTe sliderX B KOHTEKCTE, OT/IMYHOM OT @slider, To Bbl AO/I?KHbI Bbl3BaTb
dyHKumio sliderchange(sliderX), 4tobbl yBeaoMUTb JS O TOM, YTO HaZ0 OGHOBUTL
3/IEMEHT YNpaBaeHUA).

3HayeHMA 3TUX MON3YHKOB ABMAIOTCA YACTO IDPEKT-onpeenaowmmm, 1 byaet
MOKa3aHo MoJIb30BaTesll0, a TaKXe MEHATbCA NOJIb30BaTe/IEM.

BapuaHrT:

3HayeHua 3Tux nepemeHHbIx (slider1, slider2, ... slider64) asnatoTtca cyry6o
addeKkT-onpesensembimMm, M 6yayT NMOKa3aHbl NOJIb30BaTe/0, TAKXKe Kak U
AOCTYMHbI K PeryiMpoBKe MN0Jib30BaTE/IEM.

trigger

Context: @block, @sample

Usage: read/write

The trigger variable provides a facility for triggering effects.

If this variable is used in an effect, the Ul will show 10 trigger buttons, which when
checked will result in the appropriate bit being set in this variable.

For example, to check for trigger 5 (triggered also by the key ‘5" on the keyboard):
isourtrig = trigger & (2"5);
Conversely, to set trigger 5:
trigger |= 2"5;
Or, to clear trigger 5:
trigger & (2"5) ? trigger -= 2"5;
It is recommended that you use this variable in @block, but only sparingly in
@sample.

trigger

KoHTeKkcT: @block, @sample

Mcnonb3oBaHUe: YTeHme/3anmcb

MepemMeHHas trigger o6ecneymBaeT BO3MOXHOCTb 414 CpabaTbiBaHUA 3(PHEKTOB.

Ecnv aTa nepemeHHasa ucnonablyetca B adpdekte, Ul otobpasmt 10 KHOMOK
TPUITEpPOB, HaXKaTMe Ha KOTopble NpMBEAET K YCTaHOBKE COOTBETCTBYIOLLErO 6MTa B
3TOM NEepeMEeHHOM.
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Hanpumep, Ana npoBepku Tpurrepa 5 (3anyckaetcs TakKe KiaBuLen '5' Ha
KnaBuartype):
isourtrig = trigger & (2"5);
N Hao60poT, YTOObI YCTAHOBUTb TpUITEp 5:
trigger |= 2"5;
Nnn, 4tobbl 04MCTUTL TpUrrep 5:
trigger & (2"5) ? trigger -= 2"5;

PekoMeHAayeTCA UCNOo/Ib30BaThb 3TY NepeMeEHHYI0 B pasaene @block, 1 oyeHb
yMepeHHo B pasgene @sample.

Audio and transport state: CoctoaHMe aygmMo 1 TpaHcnopTa:
e srate

Context: available everywhere
Usage: read-only
The srate variable is set by the system to whatever the current sampling frequency
is set to (usually 44100 to 192000). Generally speaking your @init code section will
be called when this changes, though it's probably a good idea not to depend too
much on that.
KoHTeKcT: Be3ae
Mcnonb3oBaHWe: TONIBKO ANA YTEHUA
MepeMeHHas srate ycTaHaB/IMBAETCS CUCTEMOM HE3ABUCMMO OT TOr0, KaK
yCTaHOB/IEHA TEKyLasa YyacToTa AMCKpeTusaumm (06bibHO oT 44100 go 192000).
Boobue rosops, Baw pasgen Koga @init 6yaeT Bbi3blBaTbCA, KOrJa OHAa U3MEHUTCA,
XOTA 3TO, BEPOATHO, XOpoLlaa naes, YTobbl He C/IMLIKOM 3aBMCETb OT 3TOrO.

e num_ch
Context: most contexts (see comments)
Usage: read-only
Specifies the number of channels available (usually 2). Note however splXX are still
available even if this count is less, their inputs/outputs are just ignored. You can
change the channel count available via in_pin:/out pin: lines.
KOHTEKCT: 60/1bLUMHCTBO KOHTEKCTOB (CM. KOMMEHTapH1M)
Mcnonb3oBaHWe: TONbKO ANA YTEHUA
OnpeaenseTt KOAMYECTBO AOCTYMNHbIX KaHa0B (06bIYHO 2). 3aMeTUM, OAHaKO, YTO
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spIXX no-npexHeMmy AOCTYMHbI, Aaxe eC/IM 3TO YAC/I0 MEHbLUE — MX BXOAbl/BbIX0Abl
NPOCTO UFHOPUPYIOTCA. Bbl MOXETe M3MEHUTb KOJIMYECTBO KaHa/loB, JOCTYMHbIX
yepes CTPOKM in_pin:/out_pin:.

samplesblock

Context: most contexts (see comments)

Usage: read-only

The samplesblock variable can be used within @block code to see how many
samples will come before the next @block call. It may also be valid in other
contexts (though your code should handle invalid values in other contexts with
grace).

KOHTEKCT: 60/1bLUMHCTBO KOHTEKCTOB (CM. KOMMEHTapH1M)

Mcnonb3oBaHWe: TONbKO ANA YTEHUA

MepemeHHas samplesblock moxeT 6bITb MCNOb30BaHa B pasaesne Koga @block,
4TOObI YBUAETb, CKO/IbKO CEMMJIOB NpUAET A0 caeayowero BbizoBa @block. OHa
TaKXXe MOXET 6biTb AEMCTBUTENIbHOM B PYrMX KOHTEKCTaxX (04HAKO Ball KOA
ZIO/KEH MU3ALWHO obpabaTtbiBaTb HEAONYCTUMbIE 3HAYEHMSA B APYrMX KOHTEKCTaXx).

tempo

Context: @block, @sample

Usage: read-only

The current project tempo, in "bpm”. An example value would be 120.0.
KoHTekcT: @block, @sample

Mcnonb3oBaHWe: TONIBKO ANA YTEHUA

Temn TeKywero npoekrta B "bpm"”. Ana npumepa BeandmHa Moxet 6biTb 120.0.

play_state

Context: @block, @sample

Usage: read-only

The current playback state of REAPER (O=stopped, <0=error, 1=playing, 2=paused,
5=recording, 6=record paused).

KoHTeKkcT: @block, @sample

Mcnonb3oBaHWe: TONbKO ANA YTEHUA

Tekyuwee coctosHMe npourpbiBaHMa REAPER (O=octaHoBneHO, <0=0lKMOKa,
1=Bocnpou3BeaeHune, 2=naysa, 5=3anmcb, 6=naysa 3anucu).

play_position
Context: @block, @sample
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Usage: read-only

The current playback position in REAPER (as of last @block), in seconds.
KoHTekcT: @block, @sample

Mcnonb3oBaHWe: TONIbKO ANA YTEHUA

TeKyulee nosoxeHue socrnpomssegeHns B REAPER (Mo cocTosHUIO Ha NoceaHMM
@block), B cekyHaax.

e beat_position
Context: @block, @sample
Usage: read-only
The current playback position (as of last @block) in REAPER, in beats (beats =
quarternotes in /4 time signatures).
KoHTeKkcT: @block, @sample
Mcnonb3oBaHWe: TONbKO ANA YTEHUA
Tekyuee nonoxeHne BocnpomsseaeHna B REAPER (no cocTosHUIO Ha nocieaHMM
@block), B 6uTax (6UT = YeTBEPTHOM HOTE NpU pasmepe ?/4 ).

Extended Functionality: PacwmpeHHblie PyHKLMOHA/IbHbIE BO3MOXHOCTH:
e ext_noinit

Context: @init only
Set this variable to 1.0 in your @init section if you do not wish for @init to be
called (and variables/RAM to be possibly cleared) on every transport start.
KoHTeKCT: To/IbKO @init
YcTaHoBMTe 3Ty nepemeHHyto B 1.0 B BaweM pasgene @init, ecam He XoTuTe, YToObI
@init BbI3bIBanCA (NnepemeHHble/RAM BO3MOXHO OyAyT OYMLLEHBI) NPU KaXKA0M
cTapTe TpaHcnopTa.

e ext_nodenorm
Context: @init only
Set this variable to 1.0 in your @init section if you do not wish to have
anti-denormal noise added to input.
KoHTeKCT: To/IbKO @init
YcTtaHoBUTE 3Ty nepemMeHHyto B 1.0 B Bawem pasgesne @init, ecim He XoTuTe, YToObI
KO BXo4y 6bln A06aB/EH aHTU-AHOMAJIbHBIM LLYM.

e reg00-reg99
Context: available everywhere
Usage: read/write
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The 100 variables reg00, reg01, reg02, .. reg99 are shared across all effects and
can be used for inter-effect communication. Their use should be documented in
the effect descriptions to avoid collisions with other effects. regXX aliases to
_global.regXX.

KoHTeKcT: Be3ge

Mcnonb3oBaHue: YTeHWe/3anmncb

100 nepemeHHbIx reg00, reg01, reg02, .. reg99 asnsaTCA 06WMMM ANA BCEX

3 (EKTOB U MOTYT BbITb MCMO/Ib30BaHbI ANA CBA3M MexXay ddhdeKTamn. Ux
MCNOJIb30BaHME AO0IKHO ObiTb 3aJ0KYMEHTUPOBAHO B ONMcaHMu 3pdeKTa, Y4ToObI
n3bexaTb KOH(M/IMKTOB C APYrMMM IPdeKkTaMu. regXX ABAAITCA NCEBAOHUMAaMMU
ana _global.regXX.

e _global.*
Context: available everywhere
Usage: read/write
Like regXX, _global.* are variables shared between all instances of all effects.
KoHTeKcT: Be3ge
Mcnonb3oBaHue: YTeHWe/3anucb
Kak regXX, _global.* 310 nepemeHHble, obLMe ANna BCEX IKIEMMIAPOB BCEX
3 deKTOoB.

Delay Compensation (PDC): KomneHcauua 3agepxku (PDC):
e pdc_delay

Context: @block, @slider
Usage: read-write
The current delay added by the plug-in, in samples. Note that you shouldnt change
this too often. This specifies the amount of the delay that should be compensated,
however you need to set the pdc_bot_ch and pdc_top_ch below to tell JS which
channels should be compensated.
KoHTekcT: @block, @slider
Ucnonb3oBaHue: YTeHne/3anucb
Tekywan 3agep>kka, gobaBaeHHaA NaarMHoMm, B cemnsiax. Obpatute BHMMaHMe, YTO
BaM He cneayeT U3MEHATb ee C/IMLLKOM 4YacTo. JTa nepemeHHas(?) onpegensaet
BE/IMYMHY 3a[E€PXKKU, KOTOpPasA AO0JIXKHA ObiTb KOMNEHCMPOBaHa, O4HAKO Bbl JO/IXKHbI
ycTaHoBUTb pdc_bot_ch 1 pdc_top_ch (cM. HMXKe), 4TOBbI yKasaTtb JS, Kakue
KaHa/ibl O/IKHbI 6bITb KOMMEHCUPOBAHDI.

e pdc_bot_ch, pdc_top_ch
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Context: @block, @slider
Usage: read-write

The channels that are delayed by pdc_delay. For example:

pdc_bot_ch=0; pdc_top_ch=2; // delays the first two channels (spl0/spl1).
pdc_bot_ch=2; pdc_top_ch=5; // delays channels spl2,spl3, and spl4.

(this is provided so that channels you dont delay can be properly synchronized by
the host).

KoHTtekcT: @block, @slider

Ncnonb3oBaHue: YTeHne/3anucb

KaHanbl, 3agepaHHble ¢ noMolbto pdc_delay. Hanpumep:

pdc_bot_ch = 0; pdc_top_ch = 2 // 3apgepxxv1BaeT nepsble ABa KaHasna (splO n

spl1).
pdc_bot_ch = 2; pdc_top_ch = 5; // 3agep»xvnBaeT KaHanbl spl2, spl3 u spl4.

(3T0 obecneymBaet TO, YTO KaHaJibl, KOTOPbl€ Bbl HE 3aAE€PXKNBAETE, MOI'YT ObITb
npaBnJIbHO CUHXPOHN3MPOBAHbI XOCTOM).

e pdc_midi
Context: @block, @slider
Usage: read-write
If set to 1.0, this will delay compensate MIDI as well as any specified audio
channels.
KoHTtekcT: @block, @slider
Mcnonb3oBaHue: YTeHne/3anucb
Ecnv yctaHoBneHo 3HaveHne 1.0, 3To npuBeeT K 3ajeprKke KomneHcaumm MIDI, a
TaK)Ke N0ObIX YKa3aHHbIX ayAMOKaHasoB.

Graphics and Mouse: 'pacdmKa U Mbillb:
e gfx_* and mouse_* are also defined for use in @gfx code.
e gfx_* and mouse_* TakXe onpegeneHbl ANA MCMONb30BaHMA B pasjenie Koja @gfx.
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MIDI Functions ®yHkumu MIDI

The following functions can be used in @block or @sample sections to send and receive
MIDI.

Cnepytowme pyHKUMM MOTYT GbiTb MCMOJIb30BaHbI B pa3genax @block nan @sample ana
OTNpaBKM U nonydeHus MIDI-coobLieHui.

Note that if a JS effect calls midirecv(), MIDI will not be passed through unless you also
midisend() the received messages.

O6paTmnTe BHMMaHUE, 4To ecau JS-apdeKT Bbi3biBaeT GyHKLMIO midirecv(),
MIDI-coobLieHuns He NponAayT, NoKa Bbl TaKXKe He oTnpaBMTe(?) NoJlyYeHHbIe COOBLLEHMA
dbyHKUMen midisend().

Offset is offset from current block, in samples. msg1 is status byte, msg23 is second (and
third if available) data bytes, second byte is low 8 bits (msg23&S$xff), third byte is next 8
bits (msg23/256)&Sxff.

Offset 310 cMelleHMe OT TeKyllero 6/10Ka, B ceMniax. msg1 310 6aMT coCToAHMA, msg23
3TO BTOPOM (M TPETUM, MPU HAIMYMK) BAMT AaHHbIX, BTOPOM 6aMT 3To Maaawme 8 61T
(msg23&Sxff), TpeTmi 6amnT aTo cneaytolme 8 6UT (Msg23/256)&Sxff.

e midisend(offset,msg1,msg23)
midisend(0,5x90 + 0,69 (127*256)); // nocbinaet HOTYy 69 c Benocmtn 127 (max) B KaHan 0
e midirecv(offset,msg1,msg23)

midirecv(offset,msg1,msg23);
(msg1&SxF0)==5x90 ? ( /* note on! */ )

Note: midirecv returns msg1 as a return value, as well.
MpmeyaHue: midirecv Tak)Ke Bo3BpalwaeT msg1 B KayecTBe BO3BpaLLaeMoro
3HaYeHUA.

So you can do things like:
Taknm 06pa3oM, Bbl MOXeTe Jenatb caeayolme BeLu:

while(
midirecv(offs,msg1,msg23) ?
(
midisend(offs,msg1,msg23);
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);
);

e midisyx(offset,msgptr,len)
Mpumep:

buf[0] = SXAA|O;
buf[1] = $xBB|0;
midisyx(offset,buf,2); // nocbinaet sysex: FO AA BB F7
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File I/0 and Serialization ®annoBbiM BBOA/BbIBOA, U CEpUANM3aALUA

The following functions can be used in the @serialize section or in other sections.
Cnepytowme pyHKUMM MOTYT ObiTb MCNO/Ib30BaHbI B pasaenie @serialize unu B gpyrmx
pasgenax.

Using with @serialize:

Ucnonb3oBaHue B pasgene @serialize:

Pass 0 as a handle to various file_*() functions, but do not call file_open() or file_close().
Simple @serialize code will often appear the same for read and write, as file_var(0,x) will
read/write x depending on the mode. If you want to have different logic per mode, you
can check file_avail(0)>=0 to determine if it is in read mode.

MepenaBanTe 0 Kak AecKpunTop pasimyHbiM file_*() pyHKUMAM, HO HE Bbi3blBaMTe
file_open() nau file_close(). MNMpocTton Koa @serialize Ana YteHMa 1 3anNMcK YacTo
BbIrN1AAUT OAMHAKOBO, TaK Xe, Kak file_var(0,x) 6ygeT uMtaTb/3anmcbiBaTb X B
3aBUCUMMOCTM OT pexuma. ECan Bbl XOTUTE UMETb APYryH0 IOTUKY ANA KaXKAOro peXmnma,
Bbl MOXXeTe nposepuThb file_avail(0)>=0 gna onpegeneHna Toro, HAXOAUTCA /M OH B
peXXmMme YTeHuA.

Using in other sections:

Ucnonb3oBaHue B fpyrux pasgenax:

file_open() and file_close() can be used to open files for reading in any section.
file_open () u file_close () MOryT 6bITb MCNOJIb30BaHbI B JII060M pasgene A1A OTKPbITUA
dannoB aAna YyTeHms.

o file_open(index or slider)
Mpumep:

filename:0,myfile.wav
handle = file_open(0);

Mpumep:

slider1:/mydata:mydef.wav:WAV File
handle = file_open(slider1);

Mpumep (REAPER 4.59+):

handle = file_open(string);
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Opens a file from either the effect filename list or from a file slider, or from a
string (REAPER 4.59+). Once open, you may use all of the file functions available.
Be sure to close the file handle when done with it, using file_close(). The search
path for finding files depends on the method used, but generally speaking in 4.59+
it will look in the same path as the current effect, then in the JS Data/ directory.

OTKpbiBaeT ann 1M6o M3 cnucka MMeH damioB 3 heKToB, MU U3 Clanaepa
darna, nam us ctpokn (REAPER 4.59+). Mocne oTKPbITHA, Bbl MOXKETE MCMO/Ib30BaThb
BCe A0CTyrMHble darnoBble DyHKUMKU. O6A3aTEeNbHO 3aKpoMTe AecKkpunTop danna,
Korga nopaboTtanu ¢ HUM, ncnonb3ya file_close(). MyTb noMcka ana HaxoxaeHus
arnoB 3aBMCUT OT MCMO/Ib3YyEMOr0 METOAA, HO, BOOGLLE roBops, B 4.59+ nouck
OYAET MO TOMY e MyTH, YTO U TeKywmh 3ddeKT, B Katasore JS Data/.

If file_open() fails, it will return < 0 (usually -1).
Ecam dyHKumMa file_open() 3aBepluaeTcsa HeyaayHo, TO OHa BePHeT 3HayeHue < 0

(06bI4HO -1).

file_close(handle)
Mpumep:

file_close(handle);

Closes a file opened with file_open().
3aKkpbIBaeT ¢ana, OTKpbITbIM C noMoLbto file_open().

file_rewind(handle)
Mpumep:

file_rewind(handle);
Use this to rewind the current file to the beginning, to re-read the file etc.
Ucnonb3ymte 3Ty hyHKUMIO YTO6bI “nepemoTatb” TeKyLWMM haia B Ha4ano, YToobl

nepeumnTatb anna 1 1.4.

file_var(handle,variable)
Mpumep:

file_var(handle,myVar);
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This reads (or writes if in a @serialize write) the variable from(to) the current file.
YuTaeT (Mam nuweT, ecim B pasgene @serialize ykasaHa 3anmcb) NepeMeHHyo
variable u3(B) Tekyuiero garna.

file_mem(handle,offset, length)
Mpumep:

amt=file_mem(handle,offset,len);

This reads (or writes) the block of local memory from(to) the current file. Returns
the actual number of items read (or written).

Yutaet (Mam 3anmcbiBaeT) 6J10K JIOKa/IbHOM MNAMATU U3 (B) TeKyllero danmna.
BosBpaluaeT pakTMYECKOEe KONMYECTBO MPOYNUTAHHbIX (MM 3aNMCaHHbIX)
3/IEMEHTOB.

file_avail(handle)
Mpumep:

len=file_avail(handle);

Returns the number of items remaining in the file, if it is in read mode. Returns < 0
if in write mode. If the file is in text mode (file_text(handle) returns TRUE), then
the return value is simply O if EOF, 1 if not EOF.

Bo3BpallaeT KOIMYECTBO 3/IEMEHTOB, OCTABLUMXCA B (haiie, eC/iv OH HAaXOAUTCSA B
pexmme yteHus. Bosspalaet <0, ecan darn B pexkume 3anmcu. Ecam dann
Haxo4MTCA B TEKCTOBOM pexume (T.e. file_text(handle) so3BpawsaeTt TRUE), TOo
BO3BpaLlaeT 3HayeHMe npocTo 0 ecam AOCTUTHYT KoHel, pamna (EOF), u 1 ecam Her.

file_riff(handle,nch,samplrate)
Mpumep:

file_riff(handle,nch,samplrate);
nch ? file_mem(handle,0,file_avail(0));

If the file was a RIFF WAV file, or a valid .OGG Vorbis file, this will set the first
parameter to the number of channels, and the second to the samplerate.

Ecnm dann, ykasaHHbiM B handle, 6bin RIFF WAV-darin, nam OGG Vorbis-dann, To
YyCTAHOBMT NepBbli napameTp (nch) paBHbIM YMCY KaHa/oB, a BTopon (samplrate)
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pPaBHbIM 4aCTOTE COMITJIMPOBaHUA.

file_text(handle,istext)
Mpumep:

istext=file_text(handle);
istext ? use_diff_avail syntax;

If the file was a text file (and ended in .txt), this will return 1. If you need to use
different file_avail() logic for text files (you often will), you can query it this way.
Ecnv darn 6bin1 TEKCTOBBIM (M 3aKaHYMBaNCA Ha .txt), 3Ta DyHKUMA BepHeT 1. Ecau
BaM HY}XHO MCMO/Ib30BaTb ApYryto soruky file_avail() ana TekcToBbix darnioB (4To
oyaeTe AenaTb YacTo), Bbl MOXeTEe 3anpoCUTb 3TO TaK, Kak MOKa3aHo B Npumepe.

Text file notes

MprMeyaHua K paboTe C TEKCTOBbIMU haniamm

Note that if in an extended file-slider code section, and the extension of the file is
.txt, it will read one line at a time, ignoring non-number lines. Note that
file_avail() should be called to check for EOF after each read, and if it returns 0O,
the last file_var() should be ignored.

3amMeTuM, 4YTO eC/iM B pacluMpeHHOM pa3gene Koaa file-slider, n pacwmpexue
cdarna .txt, 6yaeT cuMTbIBaTbCA OZHA CTPOKA 3a OAMH pas, UrHOPUPYS HEYMCIOBbIE
cTpokn. ObpatmTe BHMMaHKe, 4To file_avail() gonxkHa BbI3biIBaTbCA 419 NPOBEPKMU
EOF (koHua darna) nocne Kaxaoro YTeHus, 1 eciu oHa BosBpalyaet 0, nocsieHo0
file_var() cheayeT nrHopmpoBartb.

You can also use file_mem(offs,bignum) and it will read the maximum available.
Bbl Takke MoxeTe ucnonb3osaTb file_mem(offset,bignum) — 6yaet cumtbiBaThCA
JIOCTYMHbIA MAaKCUMYM.

The format of each line in the text file can be either a floating point humber, a
binary number beginning with 'b’, i.e. b0101010111, or a hexadecimal number
beginning with 'x, i.e. xDEADFO00O.

dopMmaT Kax/10M CTPOKM B TEKCTOBOM (hai/ie MOXKET 6bITb IMGO YMC/IO C MNaBaoLLEN
TOYKOM, /IM60 BOMYHOE YMCI0, HauMHawLeeca ¢ 'b’, To ectb b0101010111, ambo
LWecTHaauaTepMyHoe YMCo, HavymHaruweeca ¢ ‘X', T.e. xDEADFO0OO.

Additionally text files can create their own symbolic constants (using =), and
combine them using basic +, -, |, & etc operators.
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/1oNO/IHUTENIbHO TEKCTOBbIE (hal/ibl MOFYT CO34aBaTb CBOM COGCTBEHHbIE
CUMBOJIMYECKME KOHCTAHTbI (C MOMOLLbIO =) U KOMBMHUPOBATb UX C MOMOLLbIO
6a30BbiX ONEpaTopoB +, -, |, & 1 T.M.

file_string(handle,str) — REAPER 4.59+

Reads or writes a string from/to the file handle. If operating on a normal file, the
string will be a line of text (possibly including newline or other characters). If in
@serialize, the string will be encoded as a blob with length, which means that it is
binary-safe (you can include NUL characters within the string etc).

YutaeT mam 3anmcbiBaeT CTPOKyY M3/B ¢arna handle. Mpu paboTe ¢ 06bIYHbIM
annomM cTpoka 6yaeT TEKCTOBOM (BO3MOXKHO, BK/IOYEHME HOBOW CTPOKM MU
Apyrme cumBosbl). Ecin ata dyHKUMSA Bbi3biBaeTCA B pasjese B pa3gene Koja
@serialize, To cTpoKa byaeT 3aKoaupoBaHa Kak blob (MaccuB ABOMYHbBIX AaHHbIX. B
CYB/ BLOB — cneumasbHbiM TUMN AaHHbIX, NpeAHa3HaYeHHbIM, B NepBY0 oYepeap,
ANS XpaHEHUSA U306PaKEHMIM, ayMo U BUAEO, a TaKKe KOMNUAMPOBAHHOMO
NPOrpamMMHOro KoJa)c AJIMHOM, a 3TO 3HA4YMT, YTO OHa 6yaeT binary-safe (T.e. Bbl
MoOeTe BKJIlo4aTb B CTPOKY cumBosibl NUL v 1.1.).
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Memory/Slider/FFT/MDCT Functions

e mdct(start_index, size), imdct(start_index, size)
Example:
mdct(0, 512);

Performs a modified DCT (or inverse in the case of imdct()) on the data in the local
memory buffer at the offset specified by the first parameter. The second
parameter controls the size of the MDCT, and it MUST be one of the following: 64,
128, 256, 512, 1024, 2048, or 4096. The MDCT takes the number of inputs
provided, and replaces the first half of them with the results. The IMDCT takes
size/2 inputs, and gives size results.

Note that the MDCT must NOT cross a 65,536 item boundary, so be sure to specify
the offset accordingly.

The MDCT/IMDCT provided also provide windowing, so your code is not required to
window the overlapped results, but simply add them. See the example effects for
more information.

o fft(start_index, size), ifft(start_index, size)
fft_permute(index,size), fft_ipermute(index,size)
Example:

buffer=0;

fft(buffer, 512);

fft_permute(buffer, 512);

buffer[32]=0;

fft_ipermute(buffer, 512);

ifft(buffer, 512);

// need to scale output by 1/512.0, too.

Performs a FFT (or inverse in the case of ifft()) on the data in the local memory
buffer at the offset specified by the first parameter. The size of the FFT is
specified by the second parameter, which must be 32, 64, 128, 256, 512, 1024,
2048, 4096, 8192, 16384, or 32768. The outputs are permuted, so if you plan to
use them in-order, call fft_permute(idx, size) before and fft_ipermute(idx,size)
after your in-order use. Your inputs or outputs will need to be scaled down by
1/size, if used.
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Note that the FFT/IFFT require real/imaginary input pairs (so a 256 point FFT
actually works with 512 items), while the real FFT/IFFT (rfft() and irfft(), below)
provide a real-FFT.

Note that the FFT/IFFT must NOT cross a 65,536 item boundary, so be sure to
specify the offset accordingly.

e convolve_c(dest,src,size)
Used to convolve two buffers, typically after FFTing them. convolve_c works with
complex numbers. The sizes specify number of items (the number of complex
number pairs).
Note that the convolution must NOT cross a 65,536 item boundary, so be sure to
specify the offset accordingly.

McnonblyeTtca ansa cBepTKM AByX OydepoB, Kak npaBu/io, NOC/E NPUMEHEHMA K HUM
onepauuu bbicTporo npeobpasoBaHua Pypbe (FFT). convolve_c pabotaet ¢
KOMMNJIEKCHbIMM YMCamMK. PazMepbl yKasbiBalOT KOJIMHECTBO I/IEMEHTOB (YMC0
KOMMIEKCHbIX Nap yucen).

O6patmTe BHMMaHKWe, YTo cBepTKa HE aonkHa nepecekatb rpaHmubl B 65536
3/IEMEHTOB, TaK YTO He 3aby/AbTe yKa3aTb COOTBETCTBEHHO CMELLEHME.

Memory Utility
YTUAuTbl naMaTu

e freembuf(top)
The freembuf() function provides a facility for you to notify the memory manager
that you are no longer using a portion of the local memory buffer.

For example, if the user changed a parameter on your effect halving your memory
requirements, you should use the lowest indices possible, and call this function
with the highest index you are using plus 1, i.e. if you are using 128,000 items, you
should call freembuf(128001); If you are no longer using any memory, you should
call freembuf(0);

Note that calling this does not guarantee that the memory is freed or cleared, it
just provides a hint that it is OK to free it.
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freembuf(top)

®dyHKuMa freembuf () obecneunrBaeT BO3IMOXHOCTb 415 Bac npegynpexaeHue
MeHezXepa NaMATH, YTO Bbl 60/IbLLE HE MCNOJIb3yeTe YacTb JIOKasbHOro bydepa
namATK.

Hanpumep, ecan nonb3oBaTtesib U3MEHM/T NapaMmeTp Ha BaweMm 3ddeKTe Tak, YTO OH
notpe6oBan BABOe 60/blUe NAMATU, Bbl AOJIKHbI MCMO/Ib30BaTb CaMble€ HU3KUE
rMoKasaTe M, 1 Bbi3BaTb 3TY YHKLMIO C HAMBOIbLUMM MHAEKCOM, KOTOPbIM Bbl
ucnonbsyete nac 1, To ectb, ecam Bbl Ucnonb3yeTte 128000 NyHKTOB, Bbl AO/IKHbI
Bbi3Batb freembuf (128001); Ecam Bbl 60/blUe HE MUCNOIb3yeTe NOYI0 NaMATb, Bbl
A0/KHbI Bbi3BaTb freembuf (0);

O6paTtuTe BHMMaHME, YTO BbI30B HE rapaHTMpYET, YTO NamMATb OCBOGOXKAAEeTCA UK
CHATA, OH NMPOCTO noAcKasbiBaeT, 4To 370 BO3MOXKHO, 4T0o6bI 0CBOGOANTDL €ro.

memcpy(dest,source,length)

The memcpy() function provides the ability to quickly copy regions of the local
memory buffer. The regions may overlap, but neither region may cross a 65,536
item boundary (they may be on different pages, however).

memcpy(Ha3Ha4yeHne, UCTOYHMK, AJIMHA)

®yHKuMA memcpy() npeaocTaBaAAET BO3SMOXXHOCTb ObICTPOro KONMPOBaHUA PeErMoHoB
JIOKasIbHOro 6ydepa namaTH. PermoHbl MOryT nepecekatbCa, HO HU OAUH PErMOH He
MOXeT nepeceyb rpaHmuy B 65536 nyHKTOB (NpY 3TOM OHM MOTYT ObiTb Ha Pa3HbIX
CTpaHuuax).

memset(dest,value,length)

The memset() function provides the ability to quickly set a region of the local
memory buffer to a particular value. Unlike memcpy(), this region may be of any
length and cross any boundaries.

memset(Ha3HaYeHMe, UCTOYHMK, OJIMHA)

®yHKuMA memset() npeaocTaBAsET BO3MOXKHOCTb ObICTPO YCTAHOBMUTb 061aCThb
JIOKa/IbHOro 6ydepa namsaTM Ha KOHKpeTHoe 3HadeHue. B otanume ot memcpy(),
3TOT PErMOH MOXKET 6bITb II06OM AJIMHBI M NEpeceKaTb /bble FPaHMLbI.

Slider Functions
For these functions, the parameter can be the variables slider1-sliderN, in which

42


http://reaper.fm/sdk/js/vars.php#sliderX

case that slider is refreshed. Otherwise, it can be a bitmask of which sliders have
changed, where 1 would be the first slider, 2 would be the second, 4 would be the
third, 32768 being the 16th slider, and so on.

Slider ®yHKUMHM

Ansa 3TuX PyHKUMM, B KayeCcTBe NapamMeTpa MOryT BbICTynaTb NepeMeHHbIe
slider1-sliderN, B aTom cnyyae chanaep obHoBAAeTCA. B npoTMBHOM ciy4yae, 310
MOET 6bITb 6MTOBaA MacKa, B COOTBETCTBMM C KOTOPOM Cnamaepbl MSMEHSAIOTCA,
rae 1 6yaeT nepsbii cnanaep, 2 6yaeT BTOpon, 4 6yaeT TpeTui, 32768 6yaeT 16-1
cnamaep, v Tak ganee.

Mpumep:

0000000000000001(bin) = 1(dec) — 1-1 cnamaep

0000000000000010(bin) = 2(dec) — 2-1 cnangep

0000000000000100(bin) = 4(dec) — 3-1 cnangep

1000000000000000(bin) = 32768(dec) — 16-i1 cnanaep

sliderchange(mask or sliderX)
Example:

sliderchange(slider4);
or

sliderchange(2 " sliderindex);

The sliderchange() function provides a facility for you to notify REAPER/JS that you
have changed a sliderX variable so that it can update the display. This function is
not necessary to call from the @slider code section, it is provided so that other
code sections can update the sliders. Note that this function only updates the
display, it does not send an automation message to the host.

®yHKuma sliderchange() obecneyrBaeT BO3MOXHOCTb 4214 Bac, 4To6bl yBeJOMUTb
REAPER / JS, 4TO Bbl MU3MEHUAM NepeMeHHy10 sliderX TaK 4YTo OH MOXKET OOHOBMUTb
3KpaH. JTa YHKUMA He ABNAETCA HEO6X0AMMOM ANA CO0BLLEHMA U3 ceKumm @slider
KoZa, NpeAyCMOTPEHO TaK, YTOObl ApyrMe y4acTKM Koda MOram o6HoBMUTb sliders.
O6paTtuTe BHMMaHME, YTO 3Ta PyHKUMA 06pabaTbiBaeT TO/IbKO OGHOBNEHME IKpaHa,
OHa He MnocblnaeT cooblieHmne 06 aBToOMaTU3aLMM B XOCT.
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e slider_automate(mask or sliderX)
Example:

slider_automate(slider4);
or

slider_automate(2 " sliderindex);

The slider_automate() function provides a facility for you to notify REAPER/JS that
you have changed a sliderX variable so that it can update the display, and record
the move as automation. This function is not necessary to call from the @slider
code section, it is provided so that other code sections can write programmatic
automation messages.

®yHKuMA slider_automate() obecneumBaeT BO3IMOXKHOCTb 415 Bac, 4Tto6bl
yBeaomuTb REAPER / JS, 4TO Bbl MU3MEHU/IM NepeMeHHYto sliderX Tak 4YTo OH MOXKeT
06HOBUTb 3KpaH, M 3aMnMCbiBaTb 3TOT LUAr KAk aBTOMaTM3auumn. dT1a PYHKUMA He
AB/INETCA HEOOXOAMMOM AN COOBLLIEHUA M3 ceKuumn @slider Koaa, NnpeaycMOTpeHo
TaK, 4YTOObI ApYyr1e y4acTKM KoAa MOr/IM HanucaTb NpOrpamMMHbIe COObLLEHMA
aBTOMaTM3aLMM.
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Strings CTpoku

Note: the functionality available in this section requires REAPER 4.59+
[MprMeyaHue: PYyHKLMOHa/IbHbIE BO3SMOXHOCTH, AOCTYMHbIE B JAHHOM pa3sgene TpebytoT
(Hannuma) REAPER 4.59+

Strings can be specified as literals using quotes, such as "This is a test string”. Much of the
syntax mirrors that of C: you must escape quotes with backslashes to put them in strings
("He said \"hello, world\" to me"), multiple literal strings will be automatically
concatenated by the compiler. Unlike C, quotes can span multiple lines. There is a soft
limit on the size of each string: attempts to grow a string past about 16KB will result in
the string not being modified.

CTpPOKM MOryT ObITb OnpefesieHbl Kak IMTepasbl C UCMOb30BaHMEM KaBblYeK (IMTepasibl B
KaBbl4Kax), HarnpMmep, "ITo TecToBad CTPoKa“. bosbliasa YacTb CMHTaKCcKca oTpaxaer
CTPYKTYpPY (CXOA4Ha C CMHTaKcUcom?) Aasbika C(Cu?): 4ToObl MOMECTMTb KaBblYKM BHYTPU
CTPOKM Bbl A0/IKHbl 3KpaHMpOBaTb MX 06paTHOM Kocon YepTon (“He said \"hello, world\" to
me"), HECKOJIbKO CUMBOJIbHbIX CTPOK OyAyT aBTOMaTUYECKM 06beaMHEHBI KOMMUIATOPOM.
B ot/imume ot Cn, coaepRUMoe KaBblueKk MOKET 3aHMMaTb HECKOJIbKO CTPOK(?).
CywecTByeT NPOrpamMMHOE OrpaHUYEHME HA PasMEP KaxKLOW CTPOKM: NOMbITKU caenatb
pasmep CTpoku 6onee 16 Kb npmBeayT K TOMy, YTO CTPOKa He GyaeT M3MEHeEHa.

Strings are always refered to by a number, so one can reference a string using a normal JS
variable:
[Moka He moz2y mosiIkom Kpacuso npudymams :( CMbIC/1 BpoOe NOHAMEH, HO NO-PYCCKU
Kpacuso NoKa He nosiy4aemcs
B JS Ha cTpoKM Bcerga ccolnakTca no Homepy(?),...
...TAK YTO MOKHO CCbIJITAaTbCA HA CTPOKY C MOMOLLbIO 06bIYHOM JS-NepemMeHHOM:

x = "hello world";

gfx_drawstr(x);

Literal strings are immutable (meaning they cannot be modified). If you wish to have
mutable strings, you have three choices:
JInTepasibHble CTPOKU HEU3MEHAEMbI (TO €CTb OHM HE MOTYT ObiTb M3MEHEHDI). EC/n BbI
XOTUTE UMETb (MCNOIb30BaTb?) U3MEHSAEMbIE CTPOKM, Y BaC €CTb TPU BapMaHTa:
e You can use the fixed values of 0-1023:
e Bbl MOXeTe Mcnonb3oBaTb PUKCUMPOBaHHbIE 3HavYeHMA 0-1023:
x = 50; // string slot 50 cTpoKoBas nocaeAoBaTeNbHOCTb, TEKCTOBbIM
dparmeHT 50 (37O KaK?)
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strcpy(x, "hello ");
strcat(x, "world");
gfx_drawstr(x);

This mode is useful if you need to build or load a table of strings.
JTOT peXUM yA06€EH, €CIM BaM HYXKHO NOCTPOUTb MM 3arpy3uTb TabauLy CTPOK.

You can use # to get an instance of a temporary string:
Bbl MOXKeTe Mcnonb3oBaTb CMMBO # A5 MONYYEHMA IK3EMNIAPA BPDEMEHHOM
CTPOKM: (3mMo J0C/108HO), U/IU BPEMEHHOIO dK3EeMNIAPa CTPOKM (?)

X = #;

strcpy(x, "hello ");

strcat(x, "world");

gfx_drawstr(x);

Note that the scope of these temporary instances is very limited and
unpredictable, and their initial values are undefined.

CnepyeT NOMHUTb, YTO 06/1aCTb BUAMMOCTH ITUX BPEMEHHBIX IK3EMMIAPOB BECbMaA
orpaHM4eHa 1 HempeacKasyema, a MX HayaslbHble 3HAaYEHMA He onpeesieHbl.

Finally, you can use named strings, which are the equivalent of normal variables:
HaKoHel, Bbl MOXKeTe MCMN0JIb30BaTb MMEHOBAHHbIE CTPOKU, KOTOPbIE
3KBMBA/IEHTHbI 0ObIYHBIM MEPEMEHHbIM:

X = #myString;

strcpy(x, "hello world");

The value of nhamed strings is defined to be empty at script load, and to

persist throughout the life of your script. There is also a shortcut to

assign/append to named strings:

lMpu 3arpy3sKe CKpunTa 3HaYEHMA MMEHOBAHHbIX CTPOK ONpeAensnTCaA Kak nycTbie, U
COXPAHATCA Ha NPOTAXKEHMM BCEM KM3HM Bawero ckpunta. CywecTByeT Takxke
ApAbIK (KpaTKMIM CNoco6?) Ans NMPUCBOEHUSA 3HaYeHMA/ J06aBNEHMA K UMEHOBAHHbIM
CTPOKaM:

#myString = "hello *; // same as strcpy(#myString, "hello ");
#myString += "world"; // same as strcat(#myString, "world");
#myString = "hello *; // 10 X%e, uTo 1 strcpy(#myString, "hello ");
#myString += "world"; // 10 Xe, 4T0 1 strcat(#myString, "world");
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String functions CTpokoBble (pyHKLMMU

strlen(str) -- returns length of string
strlen(str) — Bo3BpawaeTt A/IMHY CTPOKM.

strcpy(str, srcstr) -- copies srcstr into str, returns str
strcpy(str, srcstr) — konupyert srcstr B str. Bo3spawaer str.

strcat(str, srcstr) -- appends srcstr to str, returns str
strcat(str, srcstr) — go6asnsert srcstr K str. Bo3Bpalyaer str.

e strcmp(str, str2) -- compares str to str2, case sensitive, returns -1, 0, or 1
strcmp(str, str2) — cpaBHMBaeT str u str2 ¢ yyeTom permctpa. Bosspawaer -1, 0,
mm 1.

stricmp(str, str2) -- compares str to str2, ignoring case, returns -1, 0, or 1
stricmp(str, str2) — cpaBHMBaeT str u str2 6e3 yyeta permctpa. Bosspawaer -1, 0,
mm 1.

e strncmp(str, str2, maxlen) -- compares str to str2 up to maxlen bytes, case
sensitive, returns -1, 0, or 1

e strncmp(str, str2, maxlen) — cpaBHuMBaeT str u str2 BnioTb 4o maxlen 6amT c
y4yeToM peructpa. Bosspawaer -1, 0, nau 1.

e strnicmp(str, str2, maxlen) -- compares str to str2 up to maxlen bytes, ignoring
case, returns -1, 0, or 1

e strnicmp(str, str2, maxlen) — cpaBHMBaET str u str2 BnaoTb 40 maxlen 6anT 6e3
yyeTa permctpa. Bosspawaert -1, 0, um 1.

e strncpy(str, srcstr, maxlen) -- copies srcstr into str, but stops after maxlen bytes.
returns str

e strncpy(str, srcstr, maxlen) — Konupyert srcstr B str, HO OCTaHaB/IMBaeTCA NOC/E
maxlen 6amT. Bo3Bpaluaer str.

e strncat(str, srcstr, maxlen) -- appends srcstr to str, but stops after maxlen bytes of
srcstr have been read. returns str
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strncat(str, srcstr, maxlen) — go6aBnseT srcstr K str, HO 0OCTaHaB/IMBAETCA Noc/e
maxlen 6aMT, NpoYMTaHHbIX U3 srcstr. BosBpaluaerT str.

strcpy_from(str,srcstr, offset) -- copies srcstr to str, starting offset bytes into
srcstr. returns str.

strcpy_from(str,srcstr, offset) — konupyert srcstr B str, co cMeweHnem B offset
6aMnT B srcstr. Bo3spaluaer str.

strcpy_substr(str,srcstr, offset, maxlen) -- copies srcstr to str, starting offset
bytes into srcstr, and up to maxlen bytes. if offset is less than 0, offset is from end
of source string. If maxlen is less than 0, length is limited to output string length
shortened by maxlen. returns str.

strcpy_substr(str,srcstr, offset, maxlen) — KonupyeT srcstr B str, co cMeLieHnem B
offset 6amMT U3 srcstr, U BNIOTb A0 maxlen 6aMT. ([pyriMmm croBamm, KOnmpyeT
[ManasoH ot offset no maxlen 6amT 13 srcstr ?) Ecnvm offset MmeHblue 0, To
CMeLleHne MAET OT KOHLA CTPOKM-UCTOYHMKA. Ecan maxlen 6onbwe 0, To g/iMHa
OrpaHMYMBAETCA A0 AJIMHbI BbIXOAHOM CTPOKM, YKOPOUYEHHOM A0 maxlen (He coscem
noH#s1). Bosspawaert str. [IPOBEPUTDH!!!

str_getchar(str, offset[, type]) -- returns the data at byte-offset offset of str. if
offset is negative, position is relative to end of string. Type defaults to signed char,
but can be specified to read raw binary data in other formats (note the single
quotes, these are single/multi-byte characters):

str_getchar(str, offset[, type]) — Bo3BpallaeT AaHHble M3 str N0 6ANT-CMELLEHMIO
offset. Ecaum offset oTpuuatenbHo, TO NO3MUMA OTCUMTBLIBAETCA MO OTHOLLEHMIO K
KOHLy CTPOKM. Type Mo YMOJI4aHMIO YKa3biBaeT Ha Tun signed char (3HakoBoe
uenoe?), HoO MOXeT BbITb YKa3aHO TaK, YTOObl YMTaTb HEOO6paboTaHHbIe ABOUYHbIE
ZaHHble B Apyrux dhopMaTtax (06paTuTe BHUMAHME Ha OAMHAPHbIE KaBblYKM, 3TO

0MHOYHble/ MHOr06alnToBble CMMBOJIbI): MPOBEPUTb!!!
MOXHO €CJIM 4TO TaK U OCTaBHUTb — OPpUTHMHAJI, a B CKObKax nepesoj (TO}'IbKO OMnATb HE yBEpPEH, 4TO
BCe nepeses npaBu/IbHO - char Bpoae 3To CMMBOA, a int — uenoe?):

o 'C' - signed char (3HaKoBoe Lesoe)

o 'cu' - unsigned char (6e33HaKoBoe Lenoe)

o 's' - signed short (3HaKOBOe KOpPOTKOE Lenoe)

o 'S - signed short, big endian (3HakoBoe KOpOTKOE Lenoe, 06paTHbIM NOPAAOK

6anToB)

'su’ - unsigned short (6e33HaK0BOe KOPOTKOE Liesoe)

'Su’ - unsigned short, big endian (6e33HaKoBoe KOpOTKOE Lenoe, 06paTHbIN
nopsiZioK 6aMToB)
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o

1" - signed int (3HaKoBoe Lenoe cpeaHen TOYHOCTH)

' - signed int, big endian (3HakoBoe Lenoe cpegHen TOYHOCTM, 06paTHbIM
nopsiZioK 6aMToB)

iu’ - unsigned int (6e33HaKkoBoEe Liesl0e cpeaHeN TOYHOCTH)

'lu’ - unsigned int, big endian (6e33HaKoBoe Lies0e cpeAHEN TOYHOCTH,
06paTHbIM NOPsSAOK 6aMTOB)

'f' - float (4Mcno ¢ nnaBatoLLEM TOYKOM/3aNATOM)

'F' - float, big endian (41cno ¢ nnaBaroLwWwen TOYKOM/3anATON, 06paTHbIN
nopsZioK 6anToB)

'd' - double (4Mcno ABOMHOM TOYHOCTH)

o 'D'- double, big endian (41cno ABOMHOM TOYHOCTM, O6PATHbIM NOPAAOK
6aMToB)

O

str_setchar(str, offset, value[, type]) -- sets the value at byte-offset "offset” of
str to value (which may be one or more bytes of data). If offset is negative, then
offset is relative to end of the string. If offset is the length of the string, or
between (-0.5,0.0), then the character (or multibyte value if type is specified) will
be appended to the string.

str_setchar(str, offset, value[, type]) — yctraHaBimBaeT 3HayeHume no
6anT-cmelleHumto offset B cTpoke str B value (KoTopoe(as?) MOXKeT 6biTb OA4HUM MU
MHOIMMM 6arTaMM JlaHHbIX). Ecam offset oTpuuaTeibHO, TO NO3ULIMA OTCYUTLIBAETCS
MO OTHOLLEHMIO K KOHLY CTPOKMU. Ecin cMmeweHne (mnm offset?) 310 AnmMHa CTPOKM,
MK HaxoamTcA B ananasoHe (-0.5,0.0), To CMMBOA (MM MHOTO6AMTOBOE 3HAYEHME,
€C/I1 TaKOM TMN BblN yKasaH) 6yayT Aob6aBneHbl K cTpoke. [MPOBEPUTH!!!

strcpy_fromslider(str, slider) -- gets the filename if a file-slider, or the string if
the slider specifies string translations, otherwise gets an empty string. slider can
be either an index, or the sliderX variable directly. returns str.
strcpy_fromslider(str, slider) — nony4aet umsa darna ecam ato file-slider, nnm
cTpoky ecsm slider 3agaet (onpegenset?) string translations(?), MHaye nony4vaet
MyCTyl CTPOKY. Slider MOXeT 6bITb MW UHAEKCOM, MM HENOCPEACTBEHHO
3Ha4yeHuem nepemeHHoM sliderX. Bosspalyaet str. [TPOBEPUTH!!!

sprintf(str,format, ...) -- copies format to str, converting format strings:
sprintf(str,format, ...) — Konupyet format B str, converting format strings:
o %%=%
o %s = string from parameter
o %d = parameter as integer
o %i = parameter as integer
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%u = parameter as unsigned integer

%x = parameter as hex (lowercase) integer

%X = parameter as hex (uppercase) integer

%C = parameter as character

%f = parameter as floating point

%e = parameter as floating point (scientific notation, lowercase)

%E = parameter as floating point (scientific notation, uppercase)

%g = parameter as floating point (shortest representation, lowercase)
%G = parameter as floating point (shortest representation, uppercase)

o O O 0O 0O O O O O

Many standard C printf() modifiers can be used, including:

MOXHO MCnonb3oBaTb MHOrME CTaHAApPTHble MoAMMUKaTOPbl PYHKLMM printf()
A3blka Cu, BKIOYaA:

o %.10s = string, but only print up to 10 characters

%-10s = string, left justified to 10 characters
%10s = string, right justified to 10 characters
%+f = floating point, always show sign
%.4f = floating point, minimum of 4 digits after decimal point
%10d = integer, minimum of 10 digits (space padded)
%010f = integer, minimum of 10 digits (zero padded)

o O O O O O

Values for format specifiers can be specified as additional parameters to sprintf, or
within {} in the format specifier (such as %{varname}d, in that case a global
variable is always used).

3Ha4veHua gna cneumdmrkaTopoB dopmMaTta MOryT ObiTb onpeaeneHbl Kak
AonosHUTENbHbIE NapameTpsbl Ana sprintf, nam BHyTpu { } B cneumdukaTope
dopmara (Hanpumep, %{varname}d, B 3TOM C/ly4ae BCeraa UCnosib3yeTcs
rno6anbHasa nepemMeHHas).

e match(needle, haystack, ...) -- search for needle in haystack
matchi(needle, haystack, ...) -- search for needle in haystack (case insensitive)
For these you can use simplified regex-style wildcards:

match(needle, haystack, ...) — nomck needle B haystack
matchi(needle, haystack, ...) — nouck needle B haystack (6e3 yyeTta perucrpa)
AANA HUX MOXKHO MCMNOJIb30BaTb YMPOLLEHHbIE CUMBOJIbI MOACTAHOBKU B CTUIE
PEeryifpHbIX BblpaxKeHWM:
o *=match 0 or more characters
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o O O 0 0o O 0O o O

*? = match 0 or more characters, lazy

+ = match 1 or more characters

+? = match 1 or more characters, lazy

? = match one character

* = coBnagatoT 0 mam 6o1ee CMMBOIOB

*? = coBnagatot 0 unu 6onee CMMBOIOB, “IEHUBBIM” NOMUCK
+ = coBnajalT 1 nau 6onee CMMBOJIOB

+? = coBnagawT 1 unu 6onee CMMBOJIOB, “IEHUBBIM” NMOMUCK
? = coBnagaeTt oAMH CMMBO

Examples: Mpumepbl:

match("*6na*", "3Ta CTpoKa coaep>mMT C/I0BO 6/1a BHYTpU ceba”) ==
match("™6na", "3Ta CTpOKa OKaH4YMBaETCA Ha C/I0BO 6/1a") ==

You can also use format specifiers to match certain types of data, and optionally
put that into a variable:

Takyke Bbl MOXKETE MCNOb30BaTh cneundmkaTopbl dopmMaTa 4718 NOMCKa
COOTBETCTBUSA ONpeAesIEHHbIX TUMNOB JaHHbIX, M NPU XeNaHUU NOMECTUTb UX B
nepeMeHHyto:

o

© 0o 0o 0O O o 0O o o 0o 0O OO0 O o o o

%s means 1 or more chars

%0s means 0 or more chars

%5s means exactly 5 chars

%5-s means 5 or more chars

%-10s means 1-10 chars

%3-5s means 3-5 chars.

%0-5s means 0-5 chars.

%X, %d, %u, and %f are available for use similarly

%C can be used, but can't take any length modifiers
Use uppercase (%S, %D, etc) for lazy matching

%S 03HaYyaeT 1 nau 6osiee CUMBOJIOB

%0s o3Ha4yaeT 0 uam 6oaee CUMBOJIOB

%5s 03Ha4YaeT TOYHO 5 CMMBOJIOB

%5-s o3Ha4aeT 5 nam 6osee CMMBOJIOB

%-10s o3Ha4vaeT 1-10 cumBOJI0B

%3-5s o3HavaeT 3-5 cumBoI0B

%0-5s o3HavaeT 0-5 cumBo10B

%X, %d, %u n %f TaK ke AOCTYNHbI AN UCMO/Ib30BaHUA
%C MOMKET 6bITb UCMO/b30BaH, HO HE MOXET NPUHMMaTb MOAUMUKATOPLI
NMPOWU3BOJIbHOM AJIMHBbI (7)
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o WUcnonb3syrte BepxHuM peructp (%S, %D 1 T.4.) ana “neHuBoro” nomcka
COBMAaJEHMM.

The variables can be specified as additional parameters to match(), or directly
within {} inside the format tag (in this case the variable will always be a global
variable):

MepeMeHHble MOryT 6biTb ONpeAeieHbl Kak AOMOJIHUTEIbHbIE NapaMeTpbl ANA
match(), uam HenocpeacTBeHHo B { } BHYTpM Tera popmara (B 3TOM Cayyae
nepemeHHas Bcerga 6yaeT rnobasbHOM NEpeMEHHON):

match(™%4d*","some four digit value is 8000, | say”,blah)==1 && blah == 8000
match("*%4{blah}d*","some four digit value is 8000, | say")==1 && blah == 8000
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Graphics Npadmka

Effects can specify a @gfx code section, from which the effect can draw its own custom
Ul and/or analysis display.

AbdeKTbl MOTYT cogepXaTb pa3gen koga @gfx, u3 Kotoporo 6yayT otobpaxkaTbca
COGCTBEHHbIE MOJIb30BaTENIbCKMIM MHTEPdENC U/ UK AUCNNIEN aHaaM3aTopa.

These functions and variables must only be used from the @gfx section.
O™ PYHKUMM M NepeMEHHbIe AO/IKHbI ObITb MCMONb30BaHbl TOJIbLKO B pasgesie @gfx.

[IpuMeyaHue nepesodyuUKa:
Mecmo noka 3ape3epsuposaHo.

e gfx_lineto(x,y,aa) -- the aa parameter is optional in REAPER 4.59+
Draws a line from gfx x,gfx y to x,y. if aa is 0.5 or greater, then antialiasing is
used. Updates gfx_x and gfx_y to x,y.

e gfx_lineto(x,y,aa) — napamemp aa asnaemca obsaszamenbHbiM 8 REAPER 4.59+
Pucyet anHuio ot ToukmM gfx_x,gfx_y Ao Touku X,y. Eciv napameTp aa paseH 0.5 nam
6onee, TO MCNOMIb3YeTCA aHTUAIMACKHT. [locne 3Toro o6HoBAAET 3HaYeHUA gfx_X U

gfx_y Ao X,y.

o gfx_line(x,y,x2,y2[,aa]) — REAPER 4.59+
Draws a line from x,y to x2,y2, and if aa is not specified or 0.5 or greater, it will be
antialiased.
PucyeT IMHUIO OT TOYKM X,y 10 TOYKM X2,Y2, U €C/IM NapameTp aa He yKasaH Uau
paseH 0.5 a1 6onee, To oHa ByAeT craaxkeHa.

o gfx_rectto(x,y)
Fills a rectangle from gfx x,gfx vy to x,y. Updates gfx x,gfx y to x,y.
PucyeT 3aiuTbIM NPAMOYIOJIbHMK OT TOYKM gfX_Xx,gfx_y no anaroHanu K X,y. Mocne
3TOro obHoBAsET 3HaveHuA gfx_x u gfx_y Ao x,y.

o gfx_rect(x,y,w,h) — REAPER 4.59+
Fills a rectngle at x,y,w,h pixels in dimension.
PucyeT 3aMTbIM NPSAIMOYTOJIbHUK B TOYKE X,y C pasMepamu w,h nukcenen.

o gfx_setpixel(r,g,b)
Writes a pixel of r,g,b to gfx_x,gfx_y.
BbiBOAMT (pUCyeT?) NUKCeNb C UBETOM I,g,b B TouKe gfx_x,gfx_y.
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gfx_getpixel(r,g,b)

Gets the value of the pixel at gfx x,gfx y into r,g,b.

Mony4aert B r,g,b 3HayYeHWe uBeTa (3HaYEHMSA LBETOBbIX COCTaBIAIOWMX?) NUKCeNA C
KoopAMHaTtamMm gfx_x,gfx_y.

gfx_drawnumber(n,ndigits)

Draws the number "n" with "ndigits" of precision to gfx x, gfx vy, and updates gfx x
to the right side of the drawing. The text height is gfx texth

BbIBOAMT UMCI0 N € TOYHOCTbIO Ndigits (KosiMyecTBoO UMdp Nocsie 3anAaTom) B TOUKY
gfx_x, gfx_y, o6HoBAsET gfX_X A0 3HAa4YEHUS KOOpAMHATbI MPaBOM CTOPOHbI
HapMCoOBaHHOr o (BblBeAEHHOr0) YMcaa. Boicota TekcTa 3agaetcsa B gfx_texth.

gfx_drawchar($'c’)

Draws the character ‘'c’ (can be a numeric ASCIl code as well), to gfx x, gfx vy, and
moves gfx x over by the size of the character.

PucyeT (BbIBOAUT) CMMBOJI 'C' (TAKXKe 3TO MOXKET 6biTb Uudposor ASCII-koa), B
TO4YKy gfx_x,gfx_y, n cMewaeT gfx_x Ha Be/IMYMHY pasmepa CMMBOA.

gfx_drawstr(str) — REAPER 4.59+

Draws a string at gfx_x, gfx_y, and updates gfx_x/gfx_y so that subsequent draws
will occur in a similar place:

gfx_drawstr("a"); gfx_drawstr("b");

will look about the same as:
gfx_drawstr("ab");

Pucyet cTpoKy B gfx_x, gfx_y u o6HoBneHuA gfx_x / gfx_y TaK, 4ToObI
nocnegymwuiee obpalieH1Me npomMcxoanao B Nnogo06HOM MecTe:
gfx_drawstr ("); gfx_drawstr ("6");

OyAeT BbIrnAAeTb MPMMEPHO TaK XKe, KaK:
gfx_drawstr ("6");

gfx_measurestr(str,x,y) — REAPER 4.59+
Measures the drawing dimensions of a string with the current font (as set by

gfx setfont).
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M3mepseT pasMep CTPOKM str, pucyeMon TEKYLLMM WPUDTOM (YCTAHOB/IEHHbIM C
nomoLbto gfx_setfont)) 1 Bo3BpallaeT 3Ha4YEHMS B X Y.

gfx_setfont(idx[,fontface, sz, flags]) — REAPER 4.59+

Can select a font and optionally configure it. idx=0 for default bitmapped font, no
configuration is possible for this font. idx=1..16 for a configurable font, specify
fontface such as "Arial", sz of 8-100, and optionally specify flags, which is a
multibyte character, which can include ‘i’ for italics, 'u’ for underline, or 'b’ for
bold. These flags may or may not be supported depending on the font and OS.
After calling gfx_setfont, gfx texth may be updated to reflect the new average
line height.

MoxeT BblbpaTb WPUMDT M, BOSMOXKHO, €ro HacTpouTb. idx = 0 gna aedontHoro
pacTpoBOro wpudTa, HAaCTPOMKa AN1A 3TOro WpudTa HE BO3MOXKHa. IDX =1 .. 16 ans
KOHMMrypauum 3agaHHoro wpudTa, yKaxkmute FontFace Takom Kak "Arial”, pasmep
8-100, a npu }XenaHuu yKaxkute naeHTUUKaTopbl, KOTOpble ABNAIOTCA
MHOro6aMTHbIMW CUMBOJIAMM, KOTOPbIE MOTYT BK/IOYATb B Ce68 "i" AN KYPCUBOM, ‘U’
ANA nojgyepkmBaHma , uan ‘b’ ana Tonctoro wpudra. ITM MAEHTUDUKATOPbI MOTYT
WU HEe MOrYT ObITb NoaAep:KaHbl B 3aBUCMMOCTM OT wpudTa u OC. Mocne Bbi3oBa
gfx_setfont, gfx_texth MoryTt 6bITb 06HOBIEHBI, YTOObI OTPa3uUTb HOBYIO CPEAHIO0
BbICOTY CTPOKM.

gfx_printf(str) — REAPER 4.59+

Formats and draws a string at gfx_x, gfx_y, and updates gfx_x/gfx_y accordingly
(the latter only if the formatted string contains newline).

dopmatmpyeT 1 pucyeT CTPoKy B gfx_x, gfx_y 1 o6HoBNeHnAa gfx_x / gfx_y
COOTBETCTBEHHO (MOCNEAHUM TOJIbKO €C/u 0ThOpMaTUPOBAHHAA CTPOKA COAEPKMUT
CMMBOJ1 HOBOM CTPOKM).

gfx_blurto(x,y) — REAPER 2.018+

Blurs the region of the screen between gfx_x,gfx_y and x,y, and updates
gfx_x,gfx_y to x,y.

“Pa3mbIBaeT” NpsAMOYro/ibHyt0 061acTb 3KpaHa Mexay gfx_x, gfx_y n x,y u
06HOB/IAET 3HaYeHMs gfx_x, gfx_y Ao x,y.

gfx_blit(source, scale, rotation) — REAPER 2.018+
If three parameters are specified, copies the entirity(?) - m.6. entity? - of the source
bitmap to gfx_x,gfx_y using current opacity and copy mode (set with gfx a,
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gfx _mode). You can specify scale (1.0 is unscaled) and rotation (0.0 is not rotated,
angles are in radians).

For the "source” parameter specify -1 to use the main framebuffer as source, or
0..127 to use the image specified (or PNG file in a filename: line).

Ecau ykasaHbl TpM napameTpa, TO KONUpyeT 06BbEKT MCXOAHOI0 pacTpPOBOro
M306parkeHns B No3mumio gfx_x,gfx_y, MCNoAb3ys TeKyLMe NpOo3pPayYHOCTb U PEXKMM
KonupoBaHMA (3agatoTca B gfx_a 1 gfx_mode). MoXkHO yKasaTb macwTtab scale (1.0
6e3 MacliTabrnpoBaHMA) M NOBOPOT Ha yroa rotation (0.0 6e3 BpalieHua, yribl B
pagmaHax).

Ansa napameTpa “source” (MCTOYHMK) YKarKuTe -1 4To6bl MCNO/Ib30BaTb F/1aBHbIN
KaZpoBbii 6ydep B KayecTBe MCTOYHMKA, M 0..127, 4To6bl MCMO/Ib30BaTb
yKa3aHHoe n3obpaxkeHue (MM PNG-dakn, 3agaHHbIM B filename: line).

gfx_blit(source, scale, rotation[, srcx, srcy, srcw, srch, destx, desty, destw,
desth, rotxoffs, rotyoffs]) — REAPER 4.59+

Srcx/srcy/srcw/srch specify the source rectangle (if omitted srcw/srch default to
image size), destx/desty/destw/desth specify dest rectangle (if not specified,
these will default to reasonable defaults -- destw/desth default to srcw/srch *
scale).

Srcx/srcy/srcw/srch 3agatoT NpAMOYro/ibHY0 06/1aCTb MCTOYHMKA (€CIM ONyLLEHbI
srcw/srch, To N0 yMon4aHuio 6epeTcs pasmep U3o0bparkeHus),
destx/desty/destw/desth specify 3agal0T NpAMOYronbHy0 061acTb NPUEMHMKA
(ec/M OHM He yKasaHbl, TO N0 YMOJI4aHMIO OyAyT YCTaHOB/EHbI B NPUEM/IEMbIE
3HadeHus, T.e. — destw/desth 6yaet yctaHoBneHo B srcw/srch * scale).

gfx_blitext(source, coordinatelist, rotation) — REAPER 2.018+

This is a version of gfx_blit which takes many of its parameters via a buffer rather
than direct parameters.

J10 Bepcua gfx_blit, KoTopasai NpMHUMAET MHOTME M3 ee NapaMeTpoB Yepes
6ydep, a He HanpsaMmyio.

For the "source" parameter specify -1 to use the main framebuffer as source, or
0..127 to use the image specified (or PNG file in a filename: line).

Ana napameTpa “source” (MCTOYHMK) YKaXKuTe -1 4To6bl MCNOJIb30BaTb F/1aBHbIN
KaZpoBbii 6ydep B KayecTBe MCTOYHMKA, M 0..127, 4To6bl MCMO/Ib30BaTb
yKa3aHHoe n3obpaxkeHue (MM PNG-dakn, 3agaHHbIM B filename: line).

coordinatelist should be an index to memory where a list of 10 parameters are
stored, such as:
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MapameTp (nepemeHHasn?) coordinatelist JonKeH 6bITb YKa3aTesiem Ha 06/1acTb
NaMAaTU, Fae XpaHMTCA CNMCOK M3 10 napaMeTpoB, TaKMX KaK:

coordinatelist=1000; // use memory slots 1000-1009 ucnonb3yem cnoTbl NAMATH
1000-1009 ana

coordinatelist[0]=source_x;

coordinatelist[1]=source_y;

coordinatelist[2]=source_w;

coordinatelist[3]=source_h;

coordinatelist[4]=dest_x;

coordinatelist[5]=dest_y;

coordinatelist[6]=dest_w;

coordinatelist[7]=dest_h;

coordinatelist[8]=rotation_x_offset; // only used if rotation is set, represents
offset from center of image ncnonb3yeTca To/IbKO ec/m 3aJaH rotation,
npeacTaBiseT CO60M CMELLEHMUE MO X OT LiEeHTpa M306parkeHms
coordinatelist[9]=rotation_y_offset; // only used if rotation is set, represents
offset from center of image ucnonb3yertca T0/IbKO ec/im 3ajaH rotation,
npeacTaBAseT co60M CMELLEHUE MO Y OT LEHTpa M306parkeHuns

Bbi3oB:
gfx_blitext(img,coordinatelist,angle);

gfx_getimgdim(image, w, h) — REAPER 2.018+

Retreives the dimensions of image (representing a filename: index number) into w
and h. Sets these values to 0 if an image failed loading (or if the filename index is
invalid).

MonyyaeTt B W 1 h paamepbl M3obpaxkeHua image (NpeacTaBnaeHHoOro Kak filename:

index number). YctaHaBaunBaeT 371 3HayeHus B 0, ecan M3o6paxkeHne He yaanocb

3arpysuTb (MW MHAEKC baiia HeAENCTBUTENEH).

gfx_setimgdim(image, w,h) — REAPER 4.59+

Resize image referenced by index 0..127, width and height must be 0-2048. The
contents of the image will be undefined after the resize.

N3meHsAeT pa3mep M306paxkeHua image, 3a4aHHOro MHaAeKcom 0..127, wupuHa u
BblCOTa AOJIKHbI 6bITb B npeaenax 0-2048. MNocne u3MeHeHUA pa3mepa COAEPKUMOE
image 6yzeT He onpegeseHo.
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o gfx_loadimg(image, filename) — REAPER 4.59+
Load image from filename (see strings) into slot 0..127 specified by image. Returns
the image index if success, otherwise -1 if failure. The image will be resized to the
dimensions of the image file.
3arpyaet nsobparkeHue 13 darmna filename (cm. strings) B ciot 0..127, yKasaHHbIM
B image. B cnyyae ycnelHoM 3arpy3ku Bo3BpallaeT MHAEKC M306paxKkeHus, MHaYe,
€C/IM OlWKbKa, Bo3BpalLaeT -1. M3o6parkeHne image 6yaeT M3MEHEHO 4O pa3MepoB
n3obpaxeHus 13 danna.

e gfx_gradrect(x,y,w,h, r,g,b,a[, drdx, dgdx, dbdx, dadx, drdy, dgdy, dbdy, dady])
— REAPER 4.59+
Fills a gradient rectangle with the color and alpha specified. drdx-dadx reflect the
adjustment (per-pixel) applied for each pixel moved to the right, drdy-dady are
the adjustment applied for each pixel moved toward the bottom. Normally
drdx=adjustamount/w, drdy=adjustamount/h, etc.
3anonHseT rpaguEeHTHbIM NPAMOYFO/IbHMK YKAa3aHHOMO LIBETOM I,g,b 1
npo3payvyHocTbio a. drdx-dadx oTpaxatoT KOPPEKTUPOBKY (MOMUKCENBbHYIO),
NPUMEHAEMYI0 ANA KaXK40ro nuUKcens, cMeleHHoro snpaso, drdy-dady — ans
KayXgoro nukcens, cMmeleHHoro BHm3. O6biyHO drdx=adjustamount/w,
drdy=adjustamount/h v 1.4., rae adjustamount — BesMuMHa(cTeneHb?)
KOPPEKTMPOBKM.

e gfx_muladdrect(x,y,w,h, mul_r, mul_g, mul_b[, mul_a, add_r, add_g, add_b,
add_a]) — REAPER 4.59+
Multiplies each pixel by mul_* and adds add_*, and updates in-place. Useful for
changing brightness/contrast, or other effects.
YMHOXaeT KaxablM NMKcesb Ha mul_* 1 npubaenset add_*, TyT ke MmecTte

o6HoBnseT. MNMosesHa AN1A U3MEHEHMSA APKOCTM/KOHTpAcTa MK Apyrux 3 eKToB.

e gfx_deltablit(srcimg,srcx,srcy,srcw,srch, destx, desty, destw, desth, dsdx, dtdx,
dsdy, dtdy, dsdxdy, dtdxdy ) — REAPER 4.59+
Blits from srcimg(srcx,srcy,srcw,srch) to destination (destx,desty,destw,desth).
Source texture coordinates are s/t, dsdx represents the change in s coordinate for
each x pixel, dtdy represents the change in t coordinate for each y pixel, etc.
dsdxdy represents the change in dsdx for each line.

e gfx_transformblit(srcimg, destx, desty, destw, desth, div_w, div_h, table) —
REAPER 4.59+
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Blits to destination at (destx,desty), size (destw,desth). div_w and div_h should be
2..64, and table should point to a table of 2*div_w*div_h values (this table must
not cross a 65536 item boundary). Each pair in the table represents a S,T
coordinate in the source image, and the table is treated as a left-right, top-bottom
list of texture coordinates, which will then be rendered to the destination.

gfx_r, gfx_g, gfx_b, gfx_a

These represent the current red, green, blue, and alpha components used by
drawing operations (0.0..1.0).

T cneumasibHble NEPEMEHHbIE NPEACTaBAT CO60M TEKYLLME 3HAYEHMA LIBETOBbIX
coctasnawwmx (red, green, blue) 1 npospayHocTh (alpha), ucnonblyembix B
onepaumax pmcosaHma (0.0..1.0).

gfx_w, gfx_h

These are set to the current width and height of the Ul framebuffer.

JTU cneumasibHble NepemMeHHbIe MOKa3bIBalOT TEKYLUME 3HAYEHWUE LWMPUHDBI U BbICOTbI
rpacuyecKkoro nosib3oBaTeIbCKOro MHTepdelca.

gfx_x, gfx_y

These set the "current” graphics position in x,y. You can set these yourselves, and
many of the drawing functions update them as well.

JTM cneumalibHble NePEMEHHbIE YCTaHAB/IMBAIOT(CA) B TEKYLLYIO rpadryecKyto
no3uumio X,y. Bbl MOXKeTe yCTaHOBUTb MX CaMOCTOSITE/IbHO, @ MHOTME rpaduryeckme
(PYHKUMM OGHOBIAIOT MX 3HAYEHUA NOC/IE CBOETO BbINOJHEHUA.

gfx_mode

Set to O for default options. Add 1.0 for additive blend mode (if you wish to do
subtractive, set gfx_a to negative and use gfx_mode as additive). Add 2.0 to
disable source alpha for gfx blit(). Add 4.0 to disable filtering for gfx_blit().
YctaHosuTte B 0 AnA napameTpoB Mo yMOJ14aHMUIO. ﬂ,06aBbTe (unu sce ke YcmaHosume?)
1.0 Ana pexmnma agauTMBHOIO CMELUMBAHUA (€C/IM XOTUTE caenaTb CMeLInBaHNe
Cy6GTPaKTUBHbIM, YCTAHOBUTE gfX_a B OTPULATENIbHOE 3HAYEHME U UCMOJIb3YMTE
gfx_mode Kak aaantmBHbIM). Jo6aBbTe 2.0 4TO6bI 3aNpeTUTb NPO3PaYHOCTb
MCTOYHMKA (M300paxkenna?) ana dyHkumm gfx_blit(). JobaBTtbe 4.0 4TOGDI
3anpeTuTb puabTpaumio ana pyHkumm gfx_blit().

gfx_clear
If set to a value of >= 0.0, this will result in the framebuffer being cleared to that
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color. the color for this one is packed RGB (0..255), i.e.

red+green*256+blue*65536. The default is 0. Or you could just clear manually using
lice_rectto.

Ecaun yctaHoBneHo B 3HayeHue >= 0.0, To pe3yanbTatoM b6yaeT ouncTKa bydepa
Ka/ZIpoB /10 YKa3aHHOro LBeTa. [ns 3aJaHus LBeTa MCMo/ib3yeTcsa ynakoBaHHbIM RGB
(0..255), 1.e. red+green*256+blue*65536. Mo ymonyanuio 0. Mau Bbl MOXKeTE
MPOCTO OYMCTMTb BPYYHYIO C noMoLbto lice_rectto.

gfx_dest — REAPER 4.59+

Defaults to -1, set to 0..127 to have drawing operations go to an offscreen buffer
(or loaded image).

Mo ymon4yaHuio -1, yctaHoBuTe 3HavyeHue 0..127, 4Tobbl onepaumm pucoBaHUA
NpoXoAMau 3a npeaenamu KagpoBoro bydepa (MM 3arpy>eHHOro n3obpakeHms).

gfx_texth

Set to the height of a line of text in the current font. Do not modify this variable.
YCTaHaB/IMBaET BbICOTY CTPOKM TEKCTA B TEKYLLEM LipndTe. He nsmeHanTe aty
nepemMeHHyto.

mouse_X, mouse_y, mouse_cap
mouse_x and mouse_y are set to the coordinates of the mouse. If the user is
clicking and dragging the mouse within the Ul/graphics area, mouse_cap is set to
nonzero (1 if left mouse down, 2 if right - 4,8,16 will be set for control,shift, alt).
Mouse_X M mouse_y YCTaHaBAMBAKTCA B KOOpAMHATbI MbilK. ECnv nonb3oBaTtenb
K/IMKaeT 1 NepeMeLLaeT Mbilb B Npeaenax nosib3oBaTe/IbCKoro
uHTepderca/rpadmyeckon 06,1acti, To mouse_cap YyCTaHaB/IMBAETCA B HEHY/IEBOE
3HayeHue (1 ecnim HaxaTta eBad K/laBMLla MbllM, 2 eCaM nNpaBas - Npu
MCMNONb30BaHUM KNaBMLL MOAUMMKATOPOB, 3Ha4YeHMe byaeT 6o/blue Ha 4,8 nam 16
ana Ctrl, Shift nam Alt).
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User defined functions and namespace psuedo-objects

Monb3oBaTtenbckme GyHKUUM U NPOCTPAHCTBA MMEH NCEBAO0-00bEKTbI
[paBuAbHEEe, HaBepHoe, TaK:
NMonb3oBaTenbckue beHKLIMM 7] I'ICGB,D,O-O6'beKTbI NpoCTpaHCTBa MMEH

Note: the functionality available in this section requires REAPER 4.25+
lMpumeyaHue: 09 PYHKYUOHA/IbHbIX BO3MOXKHOCMeU, docmynHbIX 8 JaHHOM pasdesie
mpebyemcs REAPER 4.25 +

JS now supports user defined functions, as well as some basic object style data access.
JS Tenepb nogaep:kuBaeT nosib3oBaTesIbCkMe OYHKLMM, a TaKKe HEKOTOPbIM 6a30BbiM
ZAOCTYN K AaHHbIM B 06bEKTOM cTUNE(?).

Functions can be defined anywhere in top level code (i.e. not within an existing () block,
but before or after existing code), and in any section, although functions defined in @init
can be used from other sections (whereas functions defined in other sections are local to
those sections). Functions are not able to be called recursively -- this is enforced by
functions only being able to call functions that are declared before the current function,
and functions not being able to call themselves. Functions may have 0 to 40 parameters.
To define a function, use the following syntax:

®YHKLMM MOTYT ObITb ONpeseneHbl B JII060M MeCTe KoAa BEPXHEro YPOBHA (T.€. He B
npefenax cyuwecrtsyiouiero () 6710Ka, a A0 MM NOC/E CYLLeCTBYOWero Koga), 1 B 1060M
pasgene, Xxotsa MYHKLUMK, onpeaesieHHble B pa3gesie @init MoryT 6biTb MCMNOJIb30BaHbl B
APYrux pasgenax (Torga Kak yHKUMK, onpeaesieHHble B APYrMx pasgenax ABasalTCA
JIOKa/IbHbIMM ANA 3TUX pa3genoB). OYHKUMU HE MOTYT ObiTb Bbi3BaHbl PEKYPCMBHO — 3TO
CO6NI0AEHO AN1A TOro, YTOObl OHWM MOT/IU Bbl3biBaTb TOJIbKO Te€ (PYHKLMM, KOTOpblEe
06bABJIEHBI A0 TEKYLLeN PYHKUMU. DYHKLMM HE MOTYT BbI3biBaTb CaMM ce6s. OYHKLMM
MoryT umeTb oT 0 fo 40 napameTpoB. YTo6bl onpeaennTb GYHKLMIO, UCMOb3YHTe
CNefyrowmm CMHTAKCUC:

function getSampleRate()

(

srate; // Bo3Bpallaem srate
);
function mySine(x)
(

// annpokcumauma no Tennopy
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X - (X"3)/(3*2) + (x"5)/(5*4*3*2) - (x"7)/(7*6*5*4*3*2) + (x"9)/(9*8*7*6*5*4*3*2);
);

function calculateSomething(x y)
(

X += mySine(y);

x/y;

);

Which would then be callable from other code, such as:
KoTopble 3aTeM OyayT Bbi3biBaTbCA M3 APYroro Koja, HarnpmMmep:
y = mySine($pi*18000/getSampleRate());
z = calculateSomething(1,2);

Note that the parameters for functions are private to the function, and will not affect
global variables. If you need more private variables for a function, you can declare
additional variables using a local() statement between the function declaration and the
body of the function. Variables declared in the local() statement will be local to that
function, and persist across calls of the function (though calls to a function from two
different sections (such as @init and @sample) will have two different local states.

O6paTtuTe BHUMaHMe, YTO NapameTpbl 418 DYHKUMM ABAAOTCA 3aKpbITbIMM 415t PYHKUMM,
M He NOB/IMAIOT Ha r/1I06asibHble nepemMeHHble. Ecan gna yHKUMM Bam HYXKHO 6onbLue
YaCTHbIX NEPEMEHHbIX, MOXHO 06bABMTb MX C NOMOLLbIO BblpaxeHus local() mexay
o6baBneHneM OYHKLUUM U TeNoM PYHKLUMK. [lepeMeHHble, 06bABNEHHDbIE B BblpaxKeHMM
local(), 6yayT NoKaNbHbIMU A8 3TOM DYHKLUMM, U COXPAHSAIOTCA MEXKAY Bbl30BaMM
YHKLMM (XOTA BbI30BbI (PYHKLMM U3 ABYX Pa3/IMYHbIX pa3gesnoB (Hanpumep, @init u
@sample) 6yayT MMeTb ABa pas/IMYHbIX JIOKAaJIbHbIX COCTOSHMA.

Mpumep:
function mySine(x) local(lastreq lastvalue)

(
lastreq !=x ? (
lastreq = x; // coxpaHaem nociefHee BBEAEHHOE 3HAYEHUE
// annpokcumauma no Tennopy
lastvalue = x - (x"3)/(3*2) + (x"5)/(5*4*3*2) - (x"7)/(7*6*5*4*3*2) +
(x"9)/(9*8*7*6*5*4*3*2);
);
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lastvalue; // result of function is cached value Pe3ynbtaTtom pyHKLUMM ABAAETCA
K3LWMPOBAHHOE 3Ha4yeHue

5

In the above example, mySine() will cache the last value used and not perform the
calculation if the cached value is available. Note that the local variables are initialized to
0, which happens to work for this demonstration but if it was myCosine(), additional logic
would be needed.

B npuBeaeHHOM Bbiwe npumepe, mySine() 6yaeT K3lwmpoBaTb NOC/eAHEE UCNO/Ib30BaHHOE
3Ha4YeHMe M1 He BbINOJIHATb BblYMC/IEHME €C/IM AOCTYNHO 3HavYeHue B Kawe. CneayeT
NMOMHWTb, YTO JIOKa/IbHble NepeMeHHbIe NPU UHULUMANM3aLMM yCcTaHaBaMBatoTcA B 0, 4To
CpaboTasio B JaHHOM NMpUMepe, HO ecsim bbl 3To 6b110 myCosine(), To noTpeboBasiach Obl
ZONOJIHMTEIbHAA NI0rUKa.

JS also supports relative namespaces on global variables, allowing for psuedo object style
programming. Accessing the relative namespace is accomplished either by using a "this."
prefix for variable/function names, or by using the instance() declaration in the function
definition for variable names:

JS TaKk)Xe noaaeprkMBaeT OTHOCMTE/IbHbIE NPOCTPAHCTBA MMEH Ha (AnA, cpeamn?)
rno6asbHbIX NepeMeHHbIX, NM03B0JIAS NCEBA0-06bEKTHBIN CTU/Ib MPOrPAaMMMUPOBaHMUS.
ZloCTyn K OTHOCUMTEIbHOMY NPOCTPAHCTBY MMEH OCYLLECTBAAETCA MO0 C MOMOLLBHO
npedukca "this." 4na MMeH nepemMeHHbIX/ YHKLUM, 6O C NMOMOLLbI0 06bABNEHUS
instance() B onpeaeneHnn QyHKUMM AN UMEH NEPEMEHHbIX:

function set_foo(x) instance(foo)

(
foo = x;
);
/1 or
function set_foo(x)

(

this.foo = x;

5

whatever.set_foo(32); // whatever.foo = 32;
set_foo(32); // set_foo.foo = 32;

function test2()
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(
this.set_foo(32);
i

whatever.test2(); // whatever.foo = 32

Additionally functions can use the "this.."” prefix for navigating up the namespace
hierarchy, such as:

JonoNHUTENBHO (PYHKLMM MOTYT MCMNOJIb30BaTb nNpeduKc "this.." ana nepemeleHms no
nepapxum NPoCTPaHCTBA UMEH, HanpuUmep:

function set_par_foo(x)
(
this..foo = x;
);
a.set_par_foo(1); // sets foo (global) to 1
a.b.set_par_foo(1); // sets a.foo to 1
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