BIO/UKETHOE YYPEXJIEHUE BBICHIEI'O OBPA3OBAHMSI
XAHTBI-MAHCHUUCKOI'O ABTOHOMHOI'O OKPYT A - IOI'PbI
«Cypryrckuii rocy1apcTBeHHbI YHHBEPCHTET»

[HomuTexHuYeCKUd HHCTUTYT

JleMOHCTpPAIMOHHASI BEPCHS IK3aAMEeHALIMOHHOT0 32/ IaHH S
no Hanpasjenno noarorosku 02.06.01 KomnbroTepHbie 1 ”HGOPMAIHOHHbIE HAYKH

1. Buibepume npasunvrviti omeem. OTKa3 - 370 ...

a. COOBITHE, 3aKIIOYAIONIeecss B HApPYIICHHHM HCIPABHOTO COCTOSIHUSA OOBEKTa IpH
COXpaHEHHH PabOTOCIIOCOOHOTO COCTOSHHUSI

0. CoOBITHE, 3aKITI0YAIOIIeecs B HAPYIICHUH pab0TOCTIOCOOHOTO COCTOSIHUS 00BEKTa

B. KaX/JI0€ OT/ACIbHOE HECOOTBETCTBUE OOBEKTa TPEeOOBAaHUSM, YCTaHOBIICHHBIM
JIOKYMEHTalUen

2. Buvibepume npasunvnviii omeéem. Kak Ha3pIBaeTCs COCTOSHHE OOBEKTa, B KOTOPOM OH
COOTBETCTBYET BCEM TPEOOBAHUSIM, YCTAHOBICHHBIM B JOKYMEHTAIIUU HA HETO?

a. HCIPaBHBIM

0. paboToCroCOOHBIM

3. Buvibepume necrkonvko npasunvHulx omeemos. PesepBupoBanue 1no crnoco0y BKIIOUYEHHS B
pe3epB IeTuTCs Ha ...

a. JMHAMUYECKOE PE3CpPBUPOBAHKE, IMPH KOTOPOM IIPH OTKA3€ JJIEMEHTa IPOUCXOIHT
IIEPECTPOMKA CTPYKTYPHI CXEMBI

0. MOCTOSIHHOE PEe3epBUPOBAHKE, O€3 MIEPECTPONRKU CTPYKTYPhI 00bEKTa IPH BOSHUKHOBECHHUU
0TKas3a ero 3JeMeHTa

B. HaArpy»KCHHOE PE3epBUPOBAHKE, TIPU KOTOPOM PE3CPBHBIC 3JIEMEHTHI (MIIM OJMH U3 HHX)
HAXOJATCS B PEKUME OCHOBHOTO HJIEMEHTA

I. o0JIeTYeHHOE pe3epBUPOBAHUE, NMPU KOTOPOM PE3EpPBHBIC DIIEMEHTHI (MO0 KpaliHel mepe

OIHUH U3 HI/IX) HaxXo44ATCda B MCHEC HArpy’>KCHHOM PCKUME 110 CPAaBHCHUIO C OCHOBHBIMU

4. Buvibepume npasunvhwviti omeem. BoccranaBiuBaeMblil OOBEKT - 3TO ...

a. OO0BEKT, MPUTOTHBIN K MTPOBEICHUIO PEMOHTA

0. 00BEKT, pabOTOCTIOCOOHOCTH KOTOPOTO TMOJICKUT BOCCTAHOBJICHHUIO TIOCIIC HACTYTUICHUS
0TKa3a, MPU ITOM KOJIMYECTBO OTKA30B MOKET ObITh HEOTPaHUYCHHBIM

B. 00BEKT, pabOTOCTIOCOOHOCTH KOTOPOTO TMOJIICKUT BOCCTAHOBJICHHUIO TTOCIIE HACTYTUICHUS

0TKa3sa, IIpu 3TOM OTKA3 MOKET OBITH TOJIBKO OJHH

5. Buvibepume npasunvubiii omeem. INEMEHT - 37O ...

a. OTIpeIeIEHHBIM 00pa30M OTPaHWYCHHBIH OOBEKT, pacCMaTPUBAEMBIN KaK 9acTh IPYTOTO
00BeKTa

0. KOHKPETHBIN IK3EMILISIP ONPEACIEHHOTO Kilacca 00BEKTOB

B. BCE BapUaHThI OTBETOB NPaBUIIbHBIE

T. HET BEPHOTO OTBETA

1. HEKOTOpasi CYIIHOCTh B BHUPTYaJbHOM HPOCTpPaHCTBE, 0OJajaromias ornpenesEHHbIM

COCTOSTHUEM U MTOBEJICHUEM, NMEIOIIAs 3a/JaHHbIC 3HAYCHUS CBOMCTB (aTpHOYTOB) M OTIEpAIIHiA HaJT
HUMU (METO/IOB)



6. Buvibepume npasunvhsiti omeem. Beibepute 0CHOBHBIE MOAXOABI co3nanuu M.

a. NudopManinoHHbIi 1 HEHPOOMOTUUECKHI

0. Hefipodusunonornuecknii u HHPOIOTUUECKUN

B. Hetipobuotnueckuii u pusnyeckuii

T. NubopMannoHHBIN U IOTUYECKUIT

7. Buibepume npasunvnviii omeem. Abstract members of the class can include methods,
properties, ... and events.

a. Indexer

0. Index

B. Params

8. Buibepume npasunvuwiii omsem. The key word is used to define the method which takes a
variable number of arguments of one type.

a. Params

0. Virtual

B. Int

9. Buibepume npasunvnvii  omeem. Kakas U3 Ha3BaHHBIX HUXKE XapaKTEPUCTHUK
MO3HABATENILHON 1EeATEIbHOCTH MPUHAIIICKHUT UCKITIOUUTENBHO puocodun?

a. TMCKYPCHUBHOCTD

0 BPUCTUYHOCTH

B. KaTeropuaitbHOCTb

r pedIeKTUBHOCTD

10.  Bwibepume npasunvusiti omeem. Kak Ha3pIBaeTCs TUII PAIIOHATBHOCTH, XapaKTEPHBIN JIJIs
COBPEMEHHOU HayKu?

a. KJIACCUYECKU I

0 MTOCTHEKJIACCUYECKUM

B. MIOCTMOJIEPH

T HEKJIaCCUYECKUI

11.  Bwibepume neckonvko npasuivHuix omeemos. UnTepdencsl moib3oBaTess ObIBalOT?

a. I'padpuueckue

0. PeueBnie

B. CemanTnueckue

12. Buwibepume mneckonvko npasuibHuix omeemog. Kakue IIMHBI BXOIAT B COCTaB
MH(OPMALIMOHHON MarucTpanu?

a. [IInHa gaHHBIX

0. [Iuna anpeca

B. OTCcyTCTBYET MPaBUIbHBII OTBET

13.  Bwiuucaume. ]I TIOTHOCTH pacHlpeiesieHus BEpOSTHOCTEW IBYMEpHOH ciydaiiHOM

BEJTMYMHBI BBITIOTHAETCS Clenytomiee CBOUCTBO f(x,y) < (?).

14.  Buwiyucnume. Jlns GyHKUUM  paclpeneieHus JIBYMEpHOH CIlydailHON BeIMYUHBI
BBITIOTTHSIETCS cneaytoiiee cBorcTBo 0 < f(x,y) < (?).



15.

16.
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18.

N

19.
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20.
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21.
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Coommuecume.
Creranorpadus — 310 ...

Kpunrorpadus - sto ...

Kirou - at0 ...

Coommnecume.
WNnentudukamnus - 3710 ...
ABTOpH3aIMs - 370 ...
AyteHtuduxanus - 370 ...

Coommuecume.
JlexnapaTuBHBIE:

IIpouenypusie:

Coommnecume.
UYepHbIl AIUK:

Cepplit S1IHK:
benpiit smux:

Coommuecume.

AJ'IFOpI/ITMI/I‘leCKaH MOZACIb:

Jlornueckas Moenb:

[IpoaykunoHHas MOAENb:

Coommnecume.
Task u ValueTask.
Console.
implicit.

Coommnecume.
ref.
if.
Mopaudukarop nocryrma.

o @

o @

croco0 Tepenaaund Wi XpaHeHUs HHQPOpMaluu ¢
YUETOM COXpaHEHUs B TaliHe caMoro ()akTa Takou
nepeayu Uil XpaHeHUs

JTUCLUILIMHA, BKJIIOYAIONIAs METOJbl, CpEJICTBA,
QITOPUTMBI, HalpaBleHHbIE HA COKPBITHE CMBICIA
repe1aBaeMoro cooOIeHUS
Habop mapaMeTrpoB K
ITOPUTMY

Kpunrtorpaguueckomy

COIIOCTABJICHHE HEKOTOPOTO 00BEKTA W CyOBhEKTa
c HEKOTOPBIM UIEHTUDHKATOPOM,
3apEruCTPUPOBAHHBIM B CUCTEME.

IPOBEPKa SBJISIETCS JIH CYOBEKT MMEHHO TEM, 3a
KOTO ceOsI BBIIAET.

BBIJICJICHHUE COOTBETCTBYIOIINX MPAB CYOBEKTY.

IMpOAYKIIUOHHAA, O6’bCKTHO-OpI/ICHTI/IpOBaHHaH n
Joruyeckas.
AJIrOpUTMHYCCKAd.

OuoJIornyecKasl.

0 BHYTPCHHEM YCTPOHCTBE PabOTHI CHCTEMBI HUUETO
HEU3BECTHO.

MPUHIUIT PAOOTHI CUCTEMBI YACTHYHO U3BECTEH.
MPUHIIHI PaObOTHI CUCTEMBI TOTHOCTHIO U3BECTEH.

UCIOJHEHUE MPOrpaMMHOI0 KOJ1a.
JI0Ka3aTelbCTBO  MCTHHHOCTH  WJIH
IpeauKaTa.

npoaykius (ecinu A, to b).

JJO)KHOCTHU

async u await.
WriteLine.
explicit.

out.
else.
Ileperpy3ka omneparopa.



22.

wn e

23.
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26.

Coomuecume.
DllImport. a. extern.
switch. 0. case.
abstract. B. class.
Coomuecume.
LEN. a. [Ilosy4yeHue IIMHBI CTPOKH.
LEFT. 0. BpIpezaer ¢ Hayasa CTPOKH  OMNpEICICHHOE
KOJINYECTBO CUMBOJIOB.
RTRIM. B. YIajeHue KOHEYHBIX ITPOOEIIOB.

Buibepume npasunvusiti omeem. Mopaenu nio opme OBIBAIOT ...
I'paduueckue u BepOaIbHBIC
KasyasibHble U cTallMOHAPHBIC

Buvibepume npasunvhsiii omeem. y = kKX’ — 3T0 ypaBHEHUE OIMCHIBACT MTOBEICHHUE ...
uaeansHoro auddepeHpyonero 3seHa

KO0JIEOATEIHLHOTO 3BEHA

Buibepume  npasunvueiii  omeem.  AHANIUTUYECKUM  TOAXOJ K  [OCTPOCHHIO

MaTeMaTH4YeCKOM MOACIN Tpe6yeT HalInu4yusg ...

a.
0.

217.

S

28.

29.

o

3HaHUHI 3aKOHOMEPHOCTEM, IEHCTBYIOIUX B CUCTEME
HECTallMOHAPHOCTU 00BEKTA

Buibepume npasunvhusiti omeem. Haunmyuieit cantaercs MoOJieb, KOTOPast UMEET ...
HAaUMEHBIIYIO OIIMOKY Ha KOHTPOJIbHBIX TOUKaX

HYJIEBYIO OIIMOKY Ha SKCHIEPUMEHTAIbHBIX JAHHBIX

BKJIIOUAET HaOOJIbIIIEE YNCIIO IEPEMEHHBIX

Buvibepume npasunvhwviii omeem. Cuctema — 310
COBOKYITHOCTb B3aUMOCBSI3aHHBIX 3JIEMEHTOB
npesicTaBiIeHre 00 00bEKTE ¢ TOUKU 3pEHUS MOCTaBICHHOM 1eNIn

Buvibepume npasunvnviti omeem. IIIEMEHT CUCTEMBHI ...
00513aTeTbHO UMEET CBSI3U C APYTUMU DIIEMEHTAMHU CHCTEMBI
HEJISIINM B pPaMKax MOCTABJICHHON 3a/1a4un

HeJleMasi 9acTh CUCTEMBI



30.  Bwibepume npasunvhsiii omeem. CBOUCTBO ...

a. AGCOoMOTHO

0. OTtHOCHTENBHO

31l.  Bwibepume npasunvhbiii omeem. CBS3b ...

a. O00BEIUHSET DIIEMEHTHI U CBOKCTBA B LIEJIOC

0. 00BEIUHSET IIEMEHTHI U CBOWCTBA B LIEJIOE

B. 3TO TO, 0€3 Yero HeT CUCTEMBI

32.  Buwibepume npasunvruiti omeem. CBOUCTBO ...

a. CTOpoHa 00BbeKTa, 00yCIaBINBAIOIEE €r0 OTINYHE OT APYTHX OOHEKTOB

0. HEM3MECHHAsI XapaKTePUCTHKA 00BhEKTa

33.  Bwibepume npasunvhwiil Omeem. ... - 3T0 TPOSHCKUE YTUIHUTHI U CETEBBIC YSPBHU.

a Bpenonocusie mporpammsl

0. AHTHBHPYCHBIE TIPOTPAMMBI

B. [Iponukaromue nporpaMmsal

34.  Bwibepume npaguibHbulii omeem. ... - 3T0 BPEIOHOCHBIE TPOTPaMMBbI, KOTOPbIE IPOHUKAIOT
Ha KOMITBIOTEP, HCIOJIB3YSI CEPBUCHI KOMIIBIOTEPHBIX CETEH.

a. CereBble uepBu

0. TpostHbI

35.  Bwibepume npagunibHbii Omeen. ... - 3T0 METOJIbl U CPEICTBA, HATIPABJICHHBIC HAa COKPBITHS
¢dakTa nepenadn COOOIICHUS.

a. Creranorpadus

0. Kpunrorpadus

B. TaltHonuce

36.  Bwibepume npagunbHblli omeem. ... - 3TO OJHOHAINPABICHHBIH HArpyXeHHbIH rpad,

BEpIIHMHAMU KOTOPOTO ABJIAIOTCA CYITHOCTH, 06’L€KTI)I, IpOUECChI, ABJICHUSA, 4 CBA3U MCKAY HUMU
— OTHOHICHUA MCKIY HUMHU.

a. Cetp

0. CemMaHTH4ECKas CETh

B. Heliponnas cetp

37. Vnopaoouume. Pacrnonoxute mard ajropurMa CO3JaHUS, OTKPBITOTO M CEKPETHOIO

kiroueil RSA B npaBUIIBHOM MOPSIZIKE.

[Tapa (e,n) myOnuKyeTCsl B Ka4eCTBE OTKPHITOrO Kitoua RSA.

Boeruncnuts uncio d, obpaTHoe K 4rcTy € o MOAYIIo @(n).

Berunciuts 3HaueHne Gynkuuu Ditnepa ot uucia n (¢(n)=(p-1)*(g-1)).
Beruucnuth npoussenenue n=p*q.

[Tapa (d,n) urpaet posib 3akpbITOro Kiatoua RSA u nepkutcs B cekpere.
BriOpath ABa pa3InyHbIX CIy4ailHBIX MPOCTHIX YUCIA P U (.

Bri6pats uncio e (1 < e < @(n)) B3auMHO 1pocToe co 3HaueHue GyHKuuu ¢(n).

X0 3Eop
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42.

9.

0.

Ynopsaoouume. Pacnionoxure 3Tarbl F€HETUYECKOTI0 JITOPUTMA B IPABUIIBHOM MOPSIKE.
MyTanusi.

Bri6op.

CxkpemyBaHue.

@opMHUpOBaHNE HAYAILHOU ITOITYJIALMH.

Ynopsaoouume. PaccraBbre nepeuncieHusie Thnbl MC B nopsake ux pazBurus.
CucreMbl, OCHOBAaHHBIE HA 3HAHUSIX.

CucreMbl, OCHOBAaHHbBIE Ha MOJIEIISX.

Cucrembl 00pabOTKH JaHHBIX.

CucreMsl 0a3 TaHHBIX.

Yuopsigounte. BoccranoBuTe mocieaoBarenbHOCTh ypoBHei monenu 1SO/OSI.
TpaHCTIOPTHBIN.

CereBoil.

[TpuxnagHoi.

KananbHbIi.

[IpencraBuTenbCKUI.

OU3NYECKUI.

CeaHCOBBII.

Ynopsaoouume. Pacnionoxure ypoBHH apecallii B IPABHILHOM MOPSIIKE.
MAC-anpec.

JloMeHHBII agpec.

IP-anpec.

Vnopsoouume. Pacionoxute npejacraBieHHbie ypoBar Moaeinu [SO/OSI B mpaBuibsHOM

MOpAAKE OT HUKHET'O K BEPXHEMY.
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3.

4.

CereBoii
TpancnopTHBIi
Kananpaprit
duznueckuit

Ynopsaouure. BoccTaHOBUTE NOPAIOK IS KOAA.
extern

static

ApryMeHTbI

public

Nwms meTona win GyHKIUN

Tun nepemeHHOM

Ynop;lz[quTe. BoccranoBure NOpAIOK IJIA KOJA.
ApryMeHTbI

Task

protected

await

Nwms meTona min GyHKIUN

async

YHOp}IIlOLII/ITC. BoccranoBure MOpAIOK IJIA KOJA.
public
Tuesday



{
Monday

enum WeekDay
}

6.  Buwibepume npasunvhuviti omeem. B anroputme BLOWFISH xitou siBnsiercst:
[TepemeHnHbIM

OUKCUPOBAHHBIM

O0a BapuaHTa BEpHbI

YHupuuupoBaHHbIM

O & 2w

N

SE oo

N

7. Bwibepume npasunvruiii omeem. K ypoBHSIM ajipecaliiii OTHOCATCS:
¢busnueckuit aapec, [P aapec, mToMmeHHOE UMSI, TOPT

(bU3UYECKUH, TOTHIECKU, KOHIICTITYIbHBIN, TTOPT

noMeHHoe ums, [P agpec, nornueckuii, UuTepHeT aapec
(bU3UYECKU, KOHIICTITYIBHBIN, TTOPT

SR oo

48. Bvibepume npasunvhsiii omeem. Bluetooth 0OTHOCHTCS K ClieqyromeMy YpOBHIO CeTeH:
ethernet
micronet
dualnet
LAN

JF o

49.  Bwibepume npasunvbhuili omeem. MoJenb 3HaHUHA, B KOTOPOH 3HAHMS 3alUCHIBAIOTCS B
Bune ECJIM(A), TO (B)

a. Jlornueckast MOJ€Ib IIPEICTABICHNS 3HAHUI

0 CeMaHTH4ECKHE CETU

B. @peiiMoBas MOJEIb IIPEACTABICHUS 3HAHUN

r [IpoaykuoHHas MozieIb IPEACTABICHUS 3HAHUI

50.  Ilpounraiire CTaTbiO «TPOU3BOJUTEJIbBHOCTD ITPOTPAMMHBLIX
VHTEP®ENCOB B3AUMOJIEMCTBUS BUPTY AJIbHBIX MAILIMH JAVA I NET».
3aoanus:
1. [Tpounraiite anHotamuio. Ha Mecto mpobena B JaHHOM HUXKE YTBEP)KICHUU
BCTaBbTE MPOITYIICHHBIE CI0BA.
[Io pe3ynbraTam >KCIIEpUMEHTA JIE€JIAETCS BBIBOJ HE TOJIBKO O IPOU3BOAUTENIBHOCTH ...
B3aUMOJECHCTBUSA BUPTyalIbHBIX MalluvH Java u NET.
2. VYcTaHOBHTE COOTBETCTBME MAaTEPUANIA CTATHH I10 CIEIYIOIUM KPUTEPHUSIM.
Bun craten ...
Cratbs umeeT OMOIMOTrpapUUECcKHil CIIUCOK U3 ...
CraTps UMeeT caeayroee KOJIN4eCTBO MILTIOCTPALMH . ..
KonnyecTBo KIH0YEBBIX CII0B, YKa3aHHBIX ABTOPAMU ...

3. BHecuTe Ha MecTo mporycka B JaHHOM HI)KE YTBEP)K/IEHUU HAaWJEHHOE B TEKCTE
CTaTbU KIIFOYEBOE CIIOBO.

N3mepenrie BpeMEHM BBITIOJHEHUSI KKIOM W3 Mojened misg o0oux HHTEpQeicoB
IIPOBOJIMJIOCH ITPU MOMOIIM O€HUMapKa «...».

4. Bepautech k Tekcty 6 ab63ama. 3amojiHUTE MPOMYCKM B TEKCTE HAIIero
YTBEPKACHUSI CHTYaTUBHO YMECTHBIMH CJIOBAMH.

B Tabn. 3 mpencraBiieHBl pe3ynbTaThl PAcUETOB CPEIHETO 3HAYEHUS] BBHIOOPKH H
OTKJIOHEHUS Ul 000MX BUJIOB MHTep(eiicoB, a B Tal1. 4 conepkaTcss HHTEPBAJIbL, TOJyYEeHHbIE
1o npaBmity 3-x curm. Takoke Ha puc. | u 2 mokazaHsl rpaQuKu A KaX10ro Buaa HHTEpQeicos.



Ha xaxxnom rpaduke mpucyTCTBYIOT BCE YHHKAJIbHBIC 3HAUEHUS U MOACYUTAHA X YAaCTOTA JUIS
Ka)J10Tr0 U3 HHTEP(EICoB, a TAK)KE OTMEYEHBI ... IOJYYEHHBIE IO IPABUIY 3-X CUIM.

S. PaccmotpuTte Teker Ha ctpanuie 92. BeraBbTe Ha MecTe IpoIycka B JAHHOM HUXKE
YTBEP)KJICHUH IPABUIBHOE CIIOBO.

Takas curyarus oOycJOBIIEHA TE€M, YTO IOTOKOBBIH HHTepdelc paboTaer Ha OTHOM
kommnbroTepe. CereBoil uHTepdeiic xe paboTaeT Ha JBYX KOMIIBIOTEpPAX M TpeOyeT CeTeBOro
COCIMHEHUSI MEXIy HUMH. VIMEHHO CETeBO€ COEJMHEHHE M BTOPOW KOMIBIOTEP OKa3bIBAIOT
BJIMSIHME HA ... IIepe/l BHEIIHUMU BO3JICHCTBUAMMU.

6. BcraBbTe €10BO B TEKCT HAILIETO YTBEPIKICHUS.

Taxoke npu cpaBHEHUN CPEAHUX 3HAUCHHUH BPEMEHH BBIIIOJHEHUS IOTOKOBBIM HHTEp(elic
BhInosiHseTcst Ha 21,34 ms ObIcTpee, 4yeM ceTeBoi. UTo U TaeT mpUPOCT B TPOU3BOAUTEIILHOCTH ~
... %0 TIpH UCIIOJIL30BAaHUHU TIOTOKOBOI'O HHTEp(Qeiica B CPaBHEHUH C CETEBBIM.

1. Bribepure npaBUIIbHBIN OTBET U3 MPEATIOKEHHBIX HIKE BAPHAHTOB

ABTOpBI IyOIMKALMY JIENIA0T BBIBOJ] O TOM, 4TO C, YTO IPOU3BOJAUTENBHOCTD JIt0ObIX [1V1B
3aBUCHT OT YCJIOBUI BHEUIHEN Cpeibl U 3a/1a4, JJIs1 KOTOPbIX OHU IpUMEHsItoTCs. [Ipu aToM aBTOpBI
000CHOBBIBAIOT, YTO ...

a. MPABWJILHBIM pEIICHHEM OYJIET BHIOOP MOTOKOBBIX HHTEP(hEHCoB
0. MPAaBUJIbHBIM pelIeHreM OyJeT BHIOOP MPOrpaMMHBIX HHTEpP(ECcOB
B. MPABWIBHBIM pEIICHHEeM OYAeT MPOoBepKa MPOU3BOANTEILHOCTH UHTEP(EHCOB HA

KOHKPCTHBIX 3a/ladax



Heanos @. @., Huxughopos A. B.
IpoussooumenvHocmy npoepammHuix unmepgericos
s3aumooeticmsusi gupmyaivhwvix mawun Java u .Net

VK 004.51

NPOU3BOJUTEJIBHOCTD IPOI'PAMMHBIX HUHTEP®ENCOB
B3AUMOJIAENUCTBUSA BUPTYAJIBHBIX MALLINH JAVA U .NET

®. ®. Usanos, A. B. Hukudopos
Cypeymckuii 2ocyoapcmeennwiil ynusepcumem, 1ff777@yandex.ru, klgdante@gmail.com.

B cratbe paccmarpuBaeTcs BOIPOC MPOU3BOIUTEILHOCTH MPOTPAMMHBIX MHTEP(ECcOB B3a-
nMozencTBra BUpTyanbHbix MamH Java u .NET. Tema npon3BoauTEIBHOCTH NIPOTPAMMHBIX MH-
TepdeiicoB B3auMOCHCTBYS BUPTyanbHbIX MamuH Java u .NET packpbIBaeTCsl MOCPEICTBOM OIIH-
CaHMs X0J]a HKCIIEPUMEHTA IO ONpeesIeHUI0 Hauboiee MPOU3BOIUTENILHOTO HHTEpdeiica u3 cyie-
cTBytomux. [lo pe3ynpraram sKCnepUMeEHTa J1€JAeTCs BBIBOJ HE TOJIBKO O MPOU3BOAUTEIBHOCTH
MPOrpaMMHBIX HHTEP(EHCOB B3aMMOJCHCTBUS BUPTyalbHbIX MamuH Java u .NET, HO Takxke o
MOJAX0JIe K MPOBEPKE MPOU3BOAUTEIBLHOCTU ISl JIFOOBIX MPOTPaMMHBIX HHTEP(HEHCOB B3aUMOEH-
CTBUS U €€ 000CHOBAHHOCTH.

Knrouesvie cnosa: mpoN3BOAUTEIHLHOCTh IMPOTPAMMHBIX HHTEP(ECOB B3aUMOJCHCTBUSA,
BUPTYyaJlbHbIE MAIIMHBI, UHTEPQEICh B3aUMOACHCTBUSA, TporpaMMHubIe nHTepdeiicel, Java, .NET.

PERFORMANCE OF INTERACTION PROGRAM INTERFACES
OF JAVA AND .NET VIRTUAL MACHINES

F. F. lvanov, A. V. Nikiforov
Surgut State University, iff777@yandex.ru, kigdante@gmail.com.

The article discusses the performance of the Java and .NET virtual machine interaction pro-
gram interfaces. The performance subject of the interaction program interfaces (IPI) of the Java and
NET virtual machines is revealed by describing the course of an experiment in determining the
most productive interface from the existing ones. According to the results of the experiment, a con-
clusion is drawn not only about the performance of the program interfaces of interaction between
the Java and .NET virtual machines, but also about the approach and the sense of testing perfor-
mance for any program interfaces of interaction.

Keywords: performance of interaction program interfaces, virtual machines, interaction in-
terfaces, program interfaces, Java, .NET.

Ha cerogusmnuii 1eHs npu pa3paboTKe MPOrpaMMHOI0 oOecrieueHust UM UH(pOpMaIuoH-
HBIX CHUCTEM yJelsieTcst 00Jbllloe BHUMaHUE MPOU3BOJUTEILHOCTH KOHEYHOTO MPOIyKTa. UeM BbI-
1€ MPOU3BOJUTEIBHOCTh MPOTPaMMHBIX HHTep¢eiicoB B3aumozeicTBus (manee — IIMB), tem
ObIcTpee MporpaMMHOE oOecliedeHne Ui MH()OPMAIIMOHHAs CUCTEMa PelatoT MOCTaBJICHHbIE Ie-
pen Helt 3anaun. Bonpoc mpon3BOIUTENFHOCTH HE 00XOAST CTOPOHOM U MpOrpaMMHbIE UHTEpQeii-
Cbl B3aUMOJICHCTBUS, KOTOPBIE SIBIAIOTCSA YAaCThIO JIIOOOrO MPOTrpaMMHOI0 OOECleYeHUs WIN UH-
(bopMalMOHHOHN CHCTEMBI.

PaccmoTpuMm TemMy MpOU3BOIUTENBHOCTH MPOTPaMMHBIX HHTEp(hEelHCcOoB B3aUMOAECHUCTBUS Ha
npumepe BUpTyainbHbIx MamuH Java [1] u .NET [2]. Ans Buptyansabix Mamus Java u .NET cyme-
cTByeT nBa Buja [11B:

1) cereBoii uHTEpdEIic;

2) TIOTOKOBBIH HHTEPEIC.

Bce nonpoGHOCTH 0 MPUBENEHHBIX BUAAX MPOrpaMMHBIX MHTEp(ENHCOB B3aUMOEHCTBUS U
MPUHILMIIAX UX PaOOTHI OMKCAHBI B MIpebIAYIIEH cTaThe [3].

YtoOb! OnpeenuTh, Kakoi U3 nHTepdeiicoB 001aaaeT HanbobIel TPON3BOAUTEILHOCTHIO,
ObUT MPOBEACH dKCIEPUMEHT. {151 mpoBeeHMs SKCIIepUMEHTa ObLIIM CO3/IaHbl JIB€ MOJENHU, KOTO-
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pBI€ BBIMOIHSIN pacyeT 3a/[aHHOTO KOJMYECTBA YICHOB apH(PMETHUECKON U TeOMETPHUIECKOM Tpo-
rpeccun. B kaxoii u3 Mojeneit Obu1 peanu3oBad oauH u3 BuaoB [IMB — ceTeBoii MM TOTOKOBBIA.
B kauecTtBe poaMTENbCKOM BUPTyaJIbHOM MalIMHBI ObL1a BelOpaHa BupTyanbHas mamunHa NET,
a B KauecTBE JOYEpHEl — BUpTyaibHas malinHa Java. J[aHHbIH acleKT He UIPaeT CYIECTBEHHOU
pOJH B XOZ€ MPOBEICHHS SKCIIEPHUMEHTA, TIOCKOJIBKY BO3MOXHA M oOpaTHas cutyauus. Ciemnyro-
[IMM IIarOM B MPOBEICHUHU dKCIIEpUMEHTA SBIISICS 3amyck moxeneit mo 1 000 pa3 mns cbopa cra-
TUCTUYECKUX JaHHBIX. VI3MepeHne BpeMEHU BBINIOJHEHUS KaXA0N M3 Mojeneil aius 000MX HUHTEp-
¢eticoB mpoBoawiIock npu nomormu OeHuMapka «BenchmarkDotNet» [4, 5]. Tlocne 3aBepiieHus
JAHHOTO I1ara ObLTH MOJYYEHBI ABE BHIOOPKU cyMMapHbIM 00beMoM 2 000 3HaueHwmii. [lanee Obuia
MIPOU3BECHA MpeABapUTeIbHas 00padOTKa MOJYYEHHBIX B pe3yJbTaTe SKCIEPUMEHTA 3HAUCHHIA.
W3 Bcex 3HauEHM B KaXJ0W BHIOOPKE OBLIM BBIACICHBI YHUKAIbHBIC 3HAYCHHUS BPEMEHHU BBITIOJIHE-
HUS U MIOJICYUTAHbI MIOKa3aTelld YacTOThl UX MOBTOpeHUs B BbIOOpKe. [lomyueHHBbIN pe3yabTaT i
kaxnoro u3 BuaoB [11B nipeacrasnen B Tabm. 1 u 2.

Tabauya 1
3HaveHHs CIy4aliHON BeJIMYMHbI BpEeMEHH BbINOJHEHHS IOTOKOBOI0 HHTep(eiica
x; (MS) — MUILIHCEKYH/IBI fi —4acrora

51,3 1
51,4 1
51,5 2
51,7 2
51,8 4
52,1 5
52,2 6
52,3 7
52,4 3
52,5 9
52,6 7
52,7 11
52,8 19
52,9 24
53 43
53,1 49
53,2 42
53,3 46
53,4 34
53,5 47
53,6 46
53,7 36
53,8 43
53,9 45
54 47
54,1 31
54,2 44
54,3 37
54,4 34
54,5 25
54,6 33
54,7 26
54,8 36
54,9 24

55 19
55,1 13
55,2 18
55,3 18
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Oxonuanue maon. 1

x; (MS) — MULIHCEKYH/IBI fi —4acrora
55,4 19
55,5 11
55,6
55,7
55,8
55,9

56

56,1
56,2
56,3
56,6
77,5

(6]

RN A o NN Ao

Tabauya 2
3HaveHHs CIy4aliHON BeJIMYMHbI BpEeMEHH BbINOJHEHHS CeTEeBOro HHTep(eiica

x; (Ms) - MMJLIMCEKYHIbI fi —4acrora
69,3 1
70,6
715
71,9
72
72,1
73
73,4
73,6
74
74,1
74,2
74,3
74,4
74,5
74,6
74,7
74,8 43
74,9 81
75 93
75,1 97
75,2 102
75,3 134
75,4 114
75,5 84
75,6 92
75,7 52
75,8 32
75,9 22
76
76,1
76,2
76,3
76,4
76,6
76,8
77,3
77,4
77,5

N W(R|NRP RPN (PR PN R~

NINIFPIFPINPFPWINW|(O
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Oxonuanue maobn. 2

x; (Ms) - MHJLTHCEKYH/IbI fi —4acrora
77,6 1
77.8 2
78,8 1
82,7 1

Hpumeuanue: X; — 3HAUYCHHUEC cnyqaifmoﬁ BCJIMYMHBI BPEMCHH BBINIOJIHCHUS MOJECIIM B MS, a fl — 4acCToTa I10AB-
JICHUA X; cnyqaﬁHoﬁ BCJIMYMHBI BDCMCHU BBINIOJIHCHUSA B BLI60pKe.

Hns onpenenenus npousBoautenbHocTh [IMB ucnonp3oBancs anmapar MaTeMaTHYECKOU
CTaTUCTUKU. ITOr0 OYAET AOCTATOYHO JJIS MOJIyY€HUS CPAaBHUTEIHHON OLEHKU MPOU3BOAUTEIHHO-
ctu [IUB [6].

B tabin. 3 mpexacraBieHbl pe3yabTaThl PACUE€TOB CPEIHEr0 3HAYEHUS BHIOOPKU U CTaHAAPT-
HOTO OTKJIOHEHHUs AJi1 000ouX BUAOB MHTEp(eiicoB, a B Tabs. 4 colepkaTcss UHTEpPBaibl, MOTYYCH-
HBIE 10 MpaBmTy 3-X curM. Taxoke Ha puc. 1 1 2 nokas3anbl rpauKH ISl KaXKJ0T0 BUa HHTEp]ei-
coB. Ha kaxxoM rpaduke npucyTCTBYIOT BCe YHUKAIbHBIC 3HAYCHUSI U TIOJICUUTAHA UX YaCTOTa JJIs
KaX/10T0 U3 HHTep(EeiCcoB, a TAaK)Ke OTMEUYECHBI HHTEPBAJIBI, TOJyYSHHBIE 110 MPABIITY 3-X CUTM.

Tabnuya 3
PacuyeTHble 3HAYEHMS CPEIHEr0 M CTAHJAAPTHOIO OTKJIOHEHHSI BHIOOPOK
IloTokoBblii HHTEpdeiic CeteBoii naTeppeiic
x (ms) 53,96 75,3
o (ms) 1,15 0,58
[ — %] 21,34
o, — o 0,56

Ilpumeuanue: X — cpefHee 3HaUECHUE CIly4allHON BEIMYHMHBI BPEMEHH BBINOIHEHUS MOJENHN, G — CTAHJAPTHOE
OTKJIOHEHHE CITyIailHOW BETMYMHBI BPEMEHH BBINOJHEHUS, a |X, — X.| u |0, — &.| — pasHOCTb MO MOIYIIIO CPEIHETO
3HAUEHMS ¥ CTAHAAPTHOTO OTKIJIOHEHUS MEXIYy 000MMH HHTEpdeicaMu.

Tabnuya 4
PacueTHbie 3HAYEHUA I/IHTepBa.TIOB
IloTokoBbIi HHTEPeEIC CerteBoii unTeppeiic
[X-6;X+0] [52,81; 55,1] [74,71; 75,88]
[X-26;X+20] [51,67; 56,25] [74,13; 76,46]
[X-36;X+30] [50,52; 57,4] [73,55; 77,05]
IToTrokoBblii MHTepdeiic
60 —— — — — S
50 “ % Y 47
43 5 “
42
a0 % 37 %
34 34 oo
E . 31
g 24 2l K P
. 19 19 |15 519
13
g 1 11
10
255" ’ 2 ’ 534 54
11 2|2 II II zzl 2 2,
D..|||| | IIIII Haal.
Moo | o N o= g Poogo Mo MM oo g P DN Moo Mmoo — N M= oo M ogomow o~ N Moo m
L e I e B I o ol o o o o o o T O I B I s R S S i s T e L T T T L R O I = d L
I W W W W W m uw W wmwmn i W uw W W W W W W n W W W W W W W W njw W W W W W W oW owm |
=T 20 3 o 20 +30

3HayeHUs] BpeMeHH BbINOJIHEHUS 3a/1a41
Puc. 1. FI/ICTOFpaMMa HacTOT BPEMEHHU BBINOJHECHUSA 3a1a44 ITPU ITOTOKOBOM m{Tepq)eiflce
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CeteBoii unTeppeiic
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3HavyeHust BPEMEHH BbINMOJTHCHHUSA 3a1a4Y

Puc. 2. FI/ICTOFpaMMa HYacTOT BPEMECHH BBINNOJHECHUA 3a1aUM IIPU CETEBOM nHTepq)eiflce

[To rpadukam, mpeacTaBIeHHBIM Ha puc. | U 2, BUAHO paclpeieiicHIe 3HAUCHUH BPEMEHU
BBITIOJTHEHUST MOJIeTH 1o MHTepBaiaM. [lo Tabn. 5 BUIHO, KaKoe KOJMMYECTBO 3HAYCHUH BPEMEHU
BBITIOJIHEHUS] PABHO CPETHEMY, JIEKUT B OJTHOM M3 TPEX MHTEPBAJIOB WJIM HE MOMNAAAET HU B OJIMH U3
WHTEPBAJOB.

Tabnuya 5
KoauuyecTBoO CJ'[y‘lﬁﬁHle BCJIMYUH BPEMEHHU BbLINIOJIHCHUSA,
PaBHBIX CPEAHEMY U BXOAAIIHUX B HHTEPBAJIbI
IloToxkoBblii MHTEpdeiic CeteBoii nHTEpeiic
[X-6;X+0] 824 924
[X-20;X+20] 991 974
[X-30;X+30] 999 981
(-0; X-30) 0 9
(x+306; +tx) 1 10

ITo manHBIM U3 TaOJ. 3 U 5 MOXKHO CJieNaTh CIAEAYIOIUE BBIBOJIBI IO MPOU3BOIUTEILHOCTH
[INB BuptyansHbix MamuH Java u .NET.

N3 naHHBIX B Ta0J. 5 BUIHO, YTO KOJUYECTBO BXOXKICHUN 3HAYCHUN CIy4alHOM BEJIMYMHBI
BPEMEHH BBITIOJHEHUS HA HHTEpBaJie [X - 6; X + 6] y ceTeBoro uHTepderica Bhille, 4eM y IOTOKOBO-
ro. OnHako Ha HHTepBanax [X - 26; X + 26] u [X - 30; X + 30] y motokoBoro unrepdeiica Hab01a-
eTcsi OoJblllee KOJIMYECTBO BXOXKJIEHUN 3HAUEHMH CIy4yailHOW BETMYMHBI BPEMEHU BBIIIOJHEHUS,
4yeM y ceTeBoro. biarogaps 3ToMy NOTOKOBBIM MHTEpdENHc NMEET TOJIBKO OJTHO 3HaU€HHE, BHIXOs-
miee 3a HHTEpBa B 3 cUrme, a cereBoi uHTepdeiic mmeer 19 Takux 3Hauenuii. M aTo, HECMOTps Ha
TO, YTO CTAHAAPTHOE OTKJIOHEHHE CeTeBOro MHTep¢eiica MeHbie Ha 0,56 ms, ueM y HOTOKOBOTO.
JlanHble (haKkTbl TOBOPSIT O TOM, YTO ITOTOKOBBIN HHTEpdeEiic, B OTINYHE OT CETEBOr0, Oojee ycToil-
YKB Mepe] BHEIIHUMU BO3ACHCTBUSIMH.

Takast cutyanust 00ycIoBI€Ha TEM, YTO TMOTOKOBBIM MHTEpdeic paboTaeT HA OJTHOM KOM-
neioTepe. CeTeBoil uHTEpdeiic ke paboTaeT Ha ABYX KOMIIBIOTEpAX U TpeOyeT CETEBOro COEIUHE-
HHE MeXJy HUMH. VIMEHHO CETeBOE€ COECIMHEHHWE M BTOPOW KOMIIBIOTED OKA3bIBAIOT BIMSHHUE HA
yCTOWYMBOCTh MHTEp(elica nepe; BHEITHUMH BO3ACHCTBUSMH.

Takoke 1py cpaBHEHUM CPEAHUX 3HAUEHWN BPEMEHH BBIMIOJIHEHHS MOTOKOBBIN MHTEP(ENC BbI-
nonusiercst Ha 21,34 ms OvicTpee, yeM ceTeBoil. UTO M JaeT mpupocT B npousBoauTeabHocTH = 40 %
TIPY MCIIOJIb30BaHUH ITOTOKOBOTO MHTEp(deiica B cpaBHEHHH ¢ ceTeBbIM. OIHAKO TaKOW MPUPOCT MPOU3-
BOJIMTENILHOCTH TOTOKOBOT'O MHTepdeiica CripaBeUIiB TOJIBKO JUIs MOJICITUPYEMOIl B XO/I€ IKCIIEpUMEH-

92



Becmuux kubeprnemuxu. 2019. Ne 1 (33)

Ta 3aJa4M MO PACUETy WICHOB apu(hMETUUECKON U reoMerpudeckoi mporpeccuu. st apyroro tuna
3a/1a4 IPUPOCT MPOU3BOAUTEIBHOCTH IIOTOKOBOIO MHTEp(deiica MOKET YMEHBIINTHCS WIN YBEJTMUUTHCS
B CPAaBHEHMM C MOJENIBHOM 3amaded. Hampumep, npupocT NMpoU3BOAUTEIBHOCTH IIOTOKOBOIO MHTEP-
detica s 3amaun kouepranuu XML B PDF cocrasui Bcero =~ 2 % [7, 8].

M3 Bcero BbINIECKAa3aHHOT'O MOYKHO CJIEJIaTh BBIBOJ, YTO MOTOKOBBIA MHTEpdeiic obmanaet
OoJblIeH YCTOMUMBOCTBIO K BHELTHUM BO3JEUCTBUSAM, T. €. SBIIseTCs 0ojiee cTaOUIbHBIM IpU pado-
T€ B CPAaBHEHUU C CETEBBIM. Takxke oO11ee BpeMs BBITIOIHEHUS 3314l MEHbIIIE IPU MCIIOJIb30BaHUN
IIOTOKOBOro MHTep(elica, a He cereBoro. [1oaToMy MoTokoBsIi MHTEpdENHC 17151 OOJIBIINHCTBA BbI-
MOJTHSAEMBIX 33/1a4 Ha BUPTyaibHbIX MamuHax Java u .NET sBrnsercs HanbGosnee mpou3BOIUTEIb-
HBIM NPOrpaMMHBIM HHTep(deiicoM B3aumoaencTBus. OQHAKO HEKOTOPbIE TUIIBI 3a/1a4 MOT'YT OBITh
HCKJIFOYECHUEM.

[TosTOMy, HECMOTpsl Ha MOJY4YEHHBIE B XOZ€ SKCIEPUMEHTA Pe3yibTaThl, XOTEIOCh Obl OT-
METHUTh, YTO MPOU3BOAUTEIHHOCTE JTIO0BIX [1M1B 3aBHCHUT OT yCIOBUI BHEIIHEH Cpe/bl U 3a/1ad, IS
KOTOPBIX OHU NPHUMEHSIOTCS. DTO OTHOCHUTCS M K IPOrpaMMHBIM MHTepdeiicaM B3auMOAECHCTBUS
Java u .NET. IIpaBuibHbIM pemeHHeM OyJeT MpoBepKa MPOM3BOIUTEIHHOCTH HWHTEp(heicoB Ha
KOHKPETHBIX 33/1a4aX M B KOHKPETHBIX YCJOBUSAX BHELIHEH cpelbl. ITO MO3BOJUT BHIOpATh ONTH-
MaJIbHBIN B TUTAHE TIPOM3BOAUTEIHLHOCTH IMPOTPAMMHBIN MHTEp(Ec B3aUMOACHCTBHS sl pa3pada-
THIBAEMOT'0 IIPOIPaMMHOTI0 0OecIeueHUs MM UH()OPMAIIMOHHON CUCTEMBI.
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