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JOIATOK A
Crnucoxk myo6uikariiit 3m00yBaya i

B1JIOMOCTI Mpo anpoodairito pe3yabTaTiB aucepTarii

A.1 Crnucok myO:ikariit 3m00yBaya

Hayxosi nybnixayii, é sikux onybnikoeani
OCHOBHI HAYKOBI pe3yibmamu oucepmayii
1. Tonpainep . 1. 3acTocyBanHst MoBu nporpamyBanHs GO 17151 MOAETIOBaHHS
MpolleciB MacoBOro oociyroByBanHs. CyuacHuii cmax HaAyKO8UX 00CIOJHCEeHb Ma mex-
Honoziti 6 npomucnoeocmi. 2024. Ne 2(28). C. 65-75. DOI: 10.30837/2522-
0818.2024.2.065 [BxoauTth 10 MikHapoaHOI HayKoMeTpraHOi 06a3u Google Scholar. ]
2. T'onpainep 1. 1. Po3po0Oka apxiTeKTypu MporpaMHOro 3abe3neyueHHs 11l MOo-
JIeJFOBaHHSI CUCTEM MacOBOIr0 OOCIYroBYBaHHS TiJ] IMIUIEMEHTAIlil0 MOBOKO Mporpa-
myBaHHs GO. Bicnux Hayionanenoco mexniynoco ynieepcumemy «XIIl». Cepisa: Cuc-
MeMHULl ananiz, ynpaeninusa ma ingopmayitni mexuonoeii. 2024. Ne 1 (11). C. 85-90.
DOI: 10.20998/2079-0023.2024.01.14 [BxoauTh 10 MIXXHAPOJIHOI HAYKOMETPUUHOI
6a3m Google Scholar.]
3. l'ompainep M. 1., Martsienko O. 1. 3MeHIIeHHs] TMOBIPHOCTI BIIMOBHU B CHCTe-
Max MacOBOT'0 OOCIYTrOBYBaHHS 3 OOMEXEHOIO Yeprolo i3 3aCTOCYBaHHSIM MpiopUTe3a-
1ii 32 pO3MipoM Ta IITYYHOTrO 1HTeNeKTy. bionika inmenexmy. 2024. Ne 1 (100). C. 36—
42. DOI: 10.30837/b1.2024.1(100).05 [BxoauTts 10 Mi’KHapOAHOI HAYKOMETPUYHOI Oa-
31 Google Scholar.]

Hayxoei npayi, sxi 3aceiouyroms anpobayito mamepianie oucepmayii
4. Goldiner D., Tevyashev A. System Analysis of the Parallel Execution
Problem. Inghopmayiiini cucmemu ma mexnonozii — ICT-2019 : matepianu §-1 MixHa-

POJIHOI HayKoBO-TexHIuHO1 KoH(epeHIlii, Kobnere-XapkiB, Ykpaina, 9-14 BepecHs
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2019 p. Xapkis : XHYPE, 2019. C. 210-213. [BxoauTh 10 Mi>XKHapoIHOT HAYKOMET-

puuHoi 6a3u Google Scholar.]

5. Goldiner D. Rejection probability reduction in queueing systems with limited

queue using size-based prioritization. Perspectives of Contemporary Science: Theory

and Practice : Proceedings of VII International Scientific and Practical Conference,

Lviv, Ukraine, 19-21 August 2024. Lviv, Ukraine. 2024. P. 256-262.

A.2 BigomocTi mpo anpobariito pe3yJibTaTiB aucepTarii

Tabmuns A.1 — BimomocTi mpo ampo6aiiiro pe3yibTaTiB AucepTarii

Hatu ®dopma
No Ha3Ba xondepeHiii Micue poBeeHHS )
MIPOBEICHHS y4acTi
1. |Bocsma MixHapoaHa HaykoBo- |YKpaiHa, 9-14 BepecHst O4YHa
TexHigHa KoHpepeHtis «[apo- |c. KobGrere — M. Xapkin 2019 p.
pMarliifHi cucTeMu Ta TEXHOJO- |XapKiBChbKUIl HalllOHAJIBHUI
rii — ICT-2019» YHIBEpCHUTET
panioeNeKTPOHIKI
2. |VII International Scientific and |Ykpaina, 19-21 cepnus OYHa
Practical Conference M. JIbBiB 2024 p. (mucTaHIiitHA)

«Perspectives of Contemporary

Science: Theory and Practice»
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JIOJIATOK B

AKT BITPOBA/[P’KCHH
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SATBEPIKYHD

: [Mepunii npopexTop
/! X apKIBERKOTO HATIIOHANBHOTO
i j’“_l-!i'EEPC‘HL'It'TF paﬁinmlewrpuui}cn
L A 1 el p

L3 : [.B. Py6an
‘““'u;_ij_‘j-ié” 1o 2024 p.
AKT

AP0 BHKOPHETAHNA peayNkTaTI AncepTaiiinol podoTt Ha 30HyTTR RAYKOBOTD
crynend AokTopa (inocodni Nonsainepa lenuca Iropoeuya & 0CRITHROMY Tpoliec
XKapKIBCHKOTO HATOHATLHOTO YHIREPCHTETY PaJioeneKTPOHIKN.

Kowmicis y cxaani mawansauka HasvansHoro siaginy XHVPE Mixuosei AB.
zaminyeada kadenpu npuxransol satemartakn Cuzopora M.B, nouewta wadeapw
MPHKRRIHOT Matematiin udikino’ H.B. sHKOHANH Meperipiy Ta CRIATH e akT npo
TE, WO peIynkTatH  aumceprauiinoi potorw  Tompminepa  Jlemwca iroposusa
BIPOBATKEH] B OCBITHIH nponec Ha kadeant npuenaiHol MaTeMaTirn.

Kouicia BHaHawac, wo pezyisTaTH THcepTauiiinol poloTH BHEOPHCTAHD fpH
BuETazana  gueimnmian  «llporpamyBanns»  anAa 3gobyBadwis  nepmoro
(GakaTaBpebKaro) pIBHA BHIEOT OCBITH 3a criellankiicTio 124 Cueremunii ananz, v
EYPCOBOMY MPOERTYEAHET 3 1T IHCIHIIHA T4 AP MIATOTORI KRamipikamiiam
pooIT 3a00yBatamMy nepinoro (fakanaBpchkKoro) Ta APYToro (MaricTepehEoTo ) pIBHIB

BUILOT OCBTTH,
Havansrimy
HABYANBHOTD BLLIULY P Amina MIXHOBA
JapiTyeaq kadenpu e T
NPHEARIHOT] MATEMATHEN ﬁ‘ Magesayw CHIOPOB
v

Houewnt kadeapn o o
NPHETATHOD MATEMATHEH o Hama THBKIHA




JIOJIATOK B

[TporpamHua peasni3artisi

B.1 Pearizarmis makera B3a€MOIiFOUYOTO CIIIBBUKOHAHHS

pkg/merec/models.go

CallOption

CallOption[In, Out ] {
WithOption (next Call[In, Out]) Call[In

Call
Call[In, Out (context.Context

Result Call

Result [Out
value Out
err

String
(r Result[Out]) String/()
fmt.Sprintf (

Value
(r Result[Out]) Value() Out {
r.value

Err
(r Result[Out]) Err ()
r.err

ValueResult

Oout]

In) (Out

r.value

ValueResult [Out ] (value Out) Result[Out] {

Result [Out] {value: value}

r.err)




ErrorResult
ErrorResult [Out ] (err ) Result[Out] {
Result [Out] {err: err}

pkg/merec/options.go

timeoutOption[In, Out
timeout time.Duration

NewTimeoutOption
NewTimeoutOption[In, Out ] (timeout time.Duration)
CallOption[In, Out] {
timeoutOption[In, Out]{timeout: timeout}

}
WithOption CallOption
(to timeoutOption[In, Out]) WithOption (next Call[In, Out])
Call[In, Out] {
(ctx context.Context, in In) (Out ) |
ctx, ctxCsl := context.WithTimeout (ctx, to.timeout)

ctxCsl ()

next (ctx, in)

failFastOption[In, Out
mistakesLimit
NewFailFastOptionOption
NewFailFastOptionOption[In, Out ] (mistakesLimit
CallOption[In, Out] {

failFastOption[In, Out] {mistakesLimit: mistakesLimit}

}
WithOption CallOption

(failFastOption[In, Out]) WithOption (next Call[In, Out])




Call[In, Out]
(ctx context.Context, in In) (Out
:= next(ctx, in)
{
*new (Out) fmt.Errorf ( ErrMustStop, err)

pkg/merec/errors.go

(

ErrBusinessLogic errors.

)

ErrCtxCancel = errors.
ErrCtxDeadline = errors.

)

ErrNilContext = errors.
ErrNilInChan = errors.

)

ErrNilCallFunc errors.

)

ErrMustStop errors.

)

pkg/merec/run_from chan_pool.go

RunWorkerPool

Result

RunWorkerPool [In, Out ] (
ctx context.Context
inCh <- In




call Call[In, Out]

poolSize

options ...CallOption[In
(<= Result [Out]

next := call

. @ g= options {
next = o.WithOption (next)

runWorkerPool (ctx, inCh, next, poolSize)

runWorkerPool [In, Out 1 (
ctx context.Context
inCh <- In
call Call[In, Out]
poolSize
(<- Result [Out] ) |
:= validateRunFromChanInputs (ctx, inCh, call) err !=

err

ctx, ctxCsl := context.WithCancel (ctx)
resChanPool := SpawnResChanPool[Result[Out]] (poolSize

worker := (resCh Result [Out]) {
(resCh)

in := inCh {
res, err := call(ctx, 1in)
errors.Is(err, ErrMustStop) {
resCh <- ErrorResult[Out] (fmt.Errorf (
ErrBusinessLogic, err))

ctxCsl ()

err != {
resCh <- ErrorResult[Out] (fmt.Errorf (
ErrBusinessLogic, err))

}

resCh <- ValueResult[Out] (res)

i < poolSize; i++ {




worker (resChanPool[i])
MergeChanPool (resChanPool)

SpawnResChanPool

SpawnResChanPool [T ] (poolSize
chanPool := make ([] T, poolSize)

i := chanPool {
chanPool[i] = make ( T, bufSize)
chanPool
MergeChanPool
MergeChanPool [T ] (resChanPool [] T)
mergeCh := make ( T (resChanPool))
wg sync.WalitGroup
wg .Add ( (resChanPool) )
rCh := resChanPool {
(resCh T) |

out := resCh {
mergeCh <- out

wg.Done ()
} (rCh)

(O Ao
wg.Wait ()
(mergeCh)
()

mergeCh

MergeSignalChanPool

MergeSignalChanPool [T ] (inChanPool []
signalChanPool [] {1) (<=




done := make ( {1

mergeCh := make ( (inChanPool) )

wg sync.WaitGroup

wqg . Add ( (inChanPool) )

i, inCh := inChanPool {
withSignal (&wg, inCh, signalChanPool [i]

() {
wg.Wait ()

(mergeCh)
done <- {}1{}

} ()

done, mergeCh

withSignal[T ] (
wg *sync.WaitGroup
inCh <- T
signalCh <- {}
mergeCh €= T

out := inCh {
<-signalCh
mergeCh <- out

wg.Done ()

TrySend

TrySend [T ] (ch
{

ch <- wv:

TryReedSignal

TryReedSignal (ch <-
{
<-ch:




B.2 Peanizarris makera cucteM MacoBOT'O OOCITyTrOBYBaHHSI

pkg/mss/errors.go

(

ErrEngineNotFound = errors.New (
ErrGlobalQueueOverflow errors.New (
ErrInvalidTask errors.New (

pkg/mss/interfaces.go

sourcer[In
feed () <-

preprocessor[In, Out ] {
inQueue (inCh <- In, postProcessCh
merec.Result [Out]) <- In

}

postprocessor [Out
ok (Out)
err ( )

LogPostprocessor




LogPostprocessor [Out
logger *slog.Logger

NewLogPostprocessor LogPostprocessor
NewLogPostprocessor [Out ] (logger *slog.Logger)
LogPostprocessor [Out] {

LogPostprocessor [Out] {logger: logger}
}

(p LogPostprocessor[Out]) ok (resVal Out) {
p.logger.Info(
resVal)

}

(p LogPostprocessor[Out]) err(resErr
p.logger.Info

pkg/mss/preprocessor_limited queue reject.go

LimitedQueueRejectPreprocessor

LimitedQueueRejectPreprocessor[In, Out

NewLimitedQueueRejectPreprocessor
LimitedQueueRejectPreprocessor
NewLimitedQueueRejectPreprocessor[In, Out 1 ()
LimitedQueueRejectPreprocessor[In, Out] {

LimitedQueueRejectPreprocessor[In, Out] {}

}

(LimitedQueueRejectPreprocessor[In, Out]) inQueue (
inCh <- In

postProcessCh <- merec.Result[Out]
) <= In {
globalQueueCh := make ( In (inCh) )

inCh {

globalQueueCh <- in:




err := liberr.WrapMsg (
ErrGlobalQueueOverflow)
postProcessCh <- merec.ErrorResult[Out] (err)

(globalQueueCh)

globalQueueCh

pkg/mss/preprocessor_limited sized queue reject.go

Sizer

Sizer
Size ()

LimitedSizedQueueRejectPreprocessor

LimitedSizedQueueRejectPreprocessor[In, Out
logger *slog.Logger
incomeIntense

NewLimitedSizedQueueRejectPreprocessor
LimitedSizedQueueRejectPreprocessor
NewLimitedSizedQueueRejectPreprocessor[In, Out
logger *slog.Logger
incomelIntense
) LimitedSizedQueueRejectPreprocessor[In, Out]




LimitedSizedQueueRejectPreprocessor[In, Out] {logger:
logger, incomelntense: incomelntense}

}

(p LimitedSizedQueueRejectPreprocessor[In, Out]) inQueue (
inCh <- In
postProcessCh <—- merec.Result[Out]
) <- In {
sizedChanPool := p.sortTasks (inCh, postProcessCh)
signalsChanPool :=
merec.SpawnResChanPool [ {71 ¢( (sizedChanPool)
)
done, globalQueueCh :=
merec.MergeSignalChanPool (sizedChanPool, signalsChanPool)

p.prioritizeTasks (done, sizedChanPool, signalsChanPool)

globalQueueCh

(p LimitedSizedQueueRejectPreprocessor[In, Out])
prioritizeTasks (
done <- {}
sizedChanPool [] In
signalsChanPool [] {1}

ticker := time.NewTicker (time.
ticker.Stop ()

{

<-done:

<-ticker.C:
.overflowChance (sizedChanPool, signalsChanPool)
.sizeBasedChance (signalsChanPool)

(LimitedSizedQueueRejectPreprocessor[In, Out])
overflowChance (
sizedChans [] In
sizeSignals [] {}

i, sch := sizedChans {
(sch) < (sch) {

merec.TrySend (sizeSignals|[i]




(LimitedSizedQueueRejectPreprocessor[In, Out])
sizeBasedChance (sizeSignals [] {1) {
i == sizeSignals {
J o= 7 < (sizeSignals)-1; J++ {
merec.TrySend (sizeSignals[i] {y{}H)

(p LimitedSizedQueueRejectPreprocessor[In, Out]) sortTasks (
inCh <- In
postProcessCh <—- merec.Result[Out]
[] In {
sizedChans := merec.SpawnResChanPool [In] (

() A
in := inCh {
p.sortTask (sizedChans, postProcessCh, in)

i := sizedChans {
(sizedChans[i])

sizedChans

(LimitedSizedQueueRejectPreprocessor[In, Out]) sortTask(
sizedChans [] In
postProcessCh <- merec.Result[Out]
in In

inSizer, ok := (in) . (Sizer)
lok {
err := liberr.WrapMsg
ErrInvalidTask)
postProcessCh <- merec.ErrorResult[Out] (err)

size := 1inSizer.Size ()

size == || size-1 > (sizedChans) {
err := liberr.WrapMsg (
ErrInvalidTask)

postProcessCh <- merec.ErrorResult[Out] (err)




{

sizedChans[size-1] <- in:

:= fmt.Sprintf (

size)
err := liberr.WrapMsg(msg, ErrGlobalQueueOverflow)
postProcessCh <- merec.ErrorResult[Out] (err)

pkg/mss/sourcer_chan.go
mss
ChanSourcer
ChanSourcer[In

inputs In

NewChanSourcer ChanSourcer
NewChanSourcer |[In ] (inputs In) ChanSourcer|[In] {
ChanSourcer[In] {inputs: inputs}

(s ChanSourcer[In]) feed() <-
s.linputs

pkg/mss/sourcer_slice.go

mss
SliceSourcer

SliceSourcer[In
inputs []In

NewSliceSourcer SliceSourcer
NewSliceSourcer[In ] (inputs []In) SliceSourcer[In] {
SliceSourcer[In] {inputs: inputs}

(s SliceSourcer[In]) feed() <-
inputIntense := (s.inputs)
inCh := make( In, inputlIntense)

() A
4 1in : s.inputs {
inCh <-




pkg/mss/system.go

System

System[In, Out ]

source sourcer [In]

pre preprocessor [In, Out]
post postprocessor [Out]
poolSize

logger *slog.Logger

NewSystem
NewSystem|[In, Out 1 (
logger *slog.Logger
sourcer sourcer|[In]
preprocessor preprocessor[In, Out]
postprocessor postprocessor [Out]
poolSize
) System[In, Out] {
System[In, Out] {
logger: logger
source: sourcer
pre: preprocessor
post: postprocessor
poolSize: poolSize

(s System[In, Out]) Run/(
ctx context.Context
call merec.Call[In, Out]
<- merec.Result [Out] {
inCh := s.source.feed()




outCh := s.run(ctx, call, inCh)

outCh

run
(s System[In, Out]) run
ctx context.Context
ef merec.Call[In, Out]
inCh <- In
<- merec.Result [Out] {
TODO: think about the size of the buffer for the
postProcessCh
postProcessCh := make ( merec.Result [Out] (inCh))
outCh := s.postprocess (postProcessCh)

() A
globalQueueCh := s.pre.inQueue (inCh, postProcessCh)
workerResCh := merec.RunWorkerPool (ctx, globalQueueCh
ef, s.poolSize)

res := workerResCh {
postProcessCh <- res

(postProcessCh)

(s System[In, Out]) postprocess (
postProcessCh <- merec.Result [Out]
merec.Result [Out] {
outCh := make ( merec.Result [Out] (postProcessCh))

() {

res := postProcessCh {
res.Err () != {
Ss.post.err(res.Exrr())
outCh <- res

s.post.ok (res.Value ())
outCh <- res
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}

pkg/liberr/errors.go

liberr

WrapMsg

WrapMsg (msg errs
(errs) == {
errors.New (msqg)
reskErr
err := errs |

err = {
resErr = wrap(resErr

fmt.Errorf ( resErr)

Wrapkrr

WrapErr (errs
(errs) ==

reskErr
err := errs |

err != {
resErr = wrap(resErr

reskErr
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wrap (errl, err?2
errl && err2

fmt.Errorf ( errl, err2)




