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PEAJIIBALUS C- TA JAVA-THTEP®ENCIB JIVIS1 ACHHXPOHHOI'O PEJKUMY TEPEJAUI
JTAHUX

B.M. Measnuk, H.B. Barnwok, K.B. Measnuk, O.K. Kurapesuu. Peamizanis C- Tta JAVA-iHTepdeiiciB nas
ACHHXPOHHOI'0 pPe:KUMY Nepeaayi AaHuX. Po3riisiHyTa TEXHOJOTIS Mepeadi JaHUX, IO peajli3oBaHa 3 3aCTOCYBAHHSAM aCHHXPOHHOTO
pexumy mepepadi (APII), sika MPOMOHYE BIacHi MOXIHBOCTI misi KopucryBaduiB. Jmst Bukopucranss mepeBard APII 3 omHo9acHEM
MOEJHAHHSAM HOro poO0TH B MPUKIIAAHUX IPOrpamMax HeoOXiHO BUKOPHCTOBYBATH IOTYXHUM IPOrpaMHIK iHTepGenc IS MPUKIIATHIX
nonatkis (ITII1/I). B po6ori peami3oBano Tpu pi3Hi BapiaHTH MPOrpaMHOro iHTepheicy M MPUKIATHAX TOJATKIB 3 BUKOPHUCTAHHSIM
BinbHOOCTYHUX BiacHuX APTI-¢yHkuiit. IIpeacraBneHi takoxk au3aiin Ta peanizaris [T wis APIT va moBi C 11 po6o4ux craHIini
Digital Alpha, mo mpamrorots 3 cucremoro Digital UNIX. Omucano i I gt APIT moBoro Java, sIKhii TIPOIIOHY€E TIPOrpaMyBaHHs
Java-cokeTiB B cepemoBuUIi, 3BUIHOMY IS JAVa-TIporpamicTiB. 3 METOI0 BUSIBICHHS IIPOITYCKHHX XapaKTEPHCTHK OyIH CIiBCTaBIICHI
pi3Hi KOHIENNii Ta apXiTeKTypHI MiIX0qH

KitouoBi ciioBa: Texnooris mepenadi, aCHHXpOHHUH PeXUM Mepenadi, MporpaMHuil iHTepdelc sl NpUKIaJHAX OAATKIB,
COKETH, apXiTeKTypa.

V.M. Melnyk, N.V. Bahnyuk, K.V. Melnyk, O.K. Zhyharevych. C- and java- interface implementation in asynchronous
data transfer mode. Flexible transmission technology is represented through an asynchronous transferring mode (ATM), which
proposals new services set for users. In aim to satisfy ATM’s strength advantage and to integrate access with ATM services into
particular applications, it need to use a powerful application programming interface (API). Three different variants of such API was
implemented here with native ATM functions accessing. It is also presented ATM API design and implementation in C for Digital Alpha
workstations running under Digital UNIX system. There also Java ATM API is described with offering the socket programming
environment, suitable for Java-programmers. The different attitudes and architectural approaches are compared in order to give
throughput information

Keywords: transmission technology, asynchronous transferring mode, application programming interface, sockets, architectural
approaches

B.M. Measnuk, H.B. Baruwk, K.B. Measnuk, O.K. KurapeBuu. Peammsamms C- u JAVA-unrepdeiicoB nis
ACHHXPOHHOTO0 peXXMMa IepeAauyd AaHHbIX. PaccMOTpeHa TEXHOJOTHS Iiepeladd JIAaHHBIX, pEaln30BaHa C HPUMEHEHHEM
aCHHXpOHHOrO pexkmma Tmepenaun (APII), koropas mpeiaraeT CBOM BO3MOXKHOCTH JUIsi MONMb3oBareneil. Jisi WCIONb30BaHUs
npenmymectBa APII ¢ omHOBpeMeHHBIM codeTaHueM ero paboTsl B IPOrpaMMax HEOOXOIMMO HCIONB30BaTh MOIIHBIM IPOTPAMMHBIN
unTepdeiic st npuknaaueix npwioxenuit (IIAI1). B pabote pearn3oBaHo TpH pa3iInyHBIX BapHAHTa IPOrPaMMHOTO HHTEpdeiica Lt
MIPWIOKEHUH C WCIIONB30BaHUEM JOCTYMHBIX coOCTBeHHBIX APII-pynkumii. [Ipencrasmensl Taxke nu3aiiH u peammzarms [TATT]] ns
APII Ha s3pike C st pabounx cranumii Digital Alpha, pa6oraronmx ¢ cucremoit Digital UNIX. Omucanst u [T/ aiast API Ha si3pike
Java, KoTopbIil peTaraeT MporpaMMHUpoBaHre Java-COKeTOB B CpeAie, MPUBBIYHOMN st Java-porpaMMucToB. C IENbBI0 ONpeeneHus
MPOITYCKHBIX XapaKTEPHCTHK OBIIIM COMOCTABIICHBI PA3INIHBIC KOHIICIIIINY U APXUTEKTYPHBIE TOAXO/IBI

KnioueBble cioBa: TexHONOTHsA Tepemadd, aCHHXPOHHBIM PEXMM Ieperadd, MpOrpaMMHBIN HHTepdeic Il MPHUKIATHBIX
MIPWIOKEHUH, COKETBI, apXUTEKTypa

Beryn

B ocraHHi pokM KOMYHIKaliiiHi TEXHONOTil Pi3KO IMOBEPHYJIU IO BIPOBAKEHHS OINTO-BOJIOKOHHUX
MEPEeXK 1 BJOCKOHATCHHS TEXHONOTiH mepenadi qanux, ocobmuBo takux sk SONET/SDH. Ha 6asi momibHux
PO3pOOOK BUCOKOIIBHUAKICHI MEPEXKi CTAIM PEANBHICTIO, 30KpeMa, Ha OCHOBI TEXHOJIOTIl ACUHXPOHHO2O0 PedHCUMY
nepedaui (APII) manux mns Broadband-ISDN. Opmak, 30BciM HOBI MOMJIMBOCTI, siKi 3amporoHoBaHi APTI,
MOTJIMHAIOTHCS TPAAULIHHUMH MPOTOKOJAMH, MO (QYHKIIOHYIOTh MK TOJATKaMH 1 MEPEKEBUMH CIyXOaMHu.
Hanpuknan, npu nepenadi nanux 3 Bukopucranasam IP yepes APII [1] abo LAN-emysito [2] cnoctepiraerbes
CHaJaHHs AaCHHXPOHHOTO PEXHUMY Iepeladi OO piBHSA TPaAMLIHHOrO MPOTOKONY KaHAJIBHOIO 3B’S3KY 1
NPUXOBYBaHHS HOBOI (yHKIiOHANbHOCTI. €IWHA MOXIMBICTD JUIS JOJATKa CKOPHUCTATHUCS TOCIyraMH,
Hagaaumu APII, — e Bukopucranus BnacHoro APII-inTepdeiicy, skuii Hagae moaaTkam MPSAMUNA JTOCTYI 10
(YyHKIIOHATBHOCTI PiBHIB aanTarii Ipy aCHHXPOHHOMY PEXHUMY Mepeayi.

®opym APII BuzHaumB cemanTuuHui onuc Takoro APII-iHTepdeiicy ans npuKIagHOrO MPOrpaMyBaHHS
(APII TIITLO) [3,4], sxmii Oyio peai3oBaHO Ha JEKUTBKOX apXiTekrypax, Takux sk UNIX-moxigHux mammHax,
Linux [5] i mia xomm'totepiB min ynpasiinasaM MS-DOS a6o onepauiiinoi cucremu Plan 9 ta nepenyrounx
amantepiB [6]. Ocranniii miaxin OyB moproBanuii Ha FreeBSD i [7] Takox Mae BiJHOIIEHHS 1O PO3POOKH,
peanizanii onepamiiHOi CUCTEMH Ta CHUTHAIBHOI MIATPUMKH CIIOPITHEHUX IOAATKiB [7], mo € mpukiagom
TPAaHCIIOPTHOTO OOCIYrOBYBaHHsI, 3allpOMIOHOBAHOIO Ha BEpIIMHI DiBHS ajanTallii acHHXPOHHOTO PEXKUMY
nepenaui AAL-5.
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B poboti omucyioThcs crocodu mpoekTyBaHHS Ta pociimkeHHs BiacHoi IIITIHA APII mus poboumx
craHIii, mo npamoroTsk nix ynpasninaaM Digital Alpha Digital UNIX. Tlopaetsest Java-peamizarist s [T
APII no ninii pekomennaniii Ta matepianax APII-¢popmymy Ha 1i BepIunHi 1sl JAHOTO ACHHXPOHHOTO PEXKHUMY.

Moga C s IIITIJ] APII na Digital UNIX

[epmnii mporpamuuii iHTepderic st npukiagaux noaatkis APII, mpeacrasnenuid B wiii po6oTi, OyB
pospobiiennii Ha Digital UNIX (panime OSF/I) Ha pobounx cranmisx Digital Alpha mosoro C [8]. dns Digital
UNIX Bepciii 3.2 i 4.0 migcucrema ITIITJ] ¢ikcyeTbcss HaBKOIO MOy ymnpaBiiHHS 3’enHanHsM (MY3) B
sKocTi ocHOBHOTO Mojyns (puc. 1). CTOCOBHO TphOX pIi3HHMX KJIAaciB MOIYIIB ISl apXiTEKTypa BCTaHOBIIOE
JpaiiBepy MPHUCTPOIB, MOYJII CUTHAI3AIIIT 1 MOAYJi KOHBEpreHinii. B 3anexxHocCTi Big moTped A0aaTKIB, MO
KOXKHOTO KJIacy MOXKYTh OyTy Jomani 1o MY 3, 3a0e3neuyroun J04aTKOBY QYHKI[IOHATBHICTD.

SIx mpaBuio, ApaliBepd NUPUCTPOIB MOXOIATH 3 METOAIB IepeAayi MOJaHuX MAaHuX, cHOpMOBaHHX
cepenoBueM. [ MATPUMKH KOXKHOTO CHUTHAJIBHOIO MPOTOKONY MOAYJb CHUTHaNi3alii 3apeecTpoBaHHN B
MYVY3. CurnanbeHi kaHamu o0poOisitoTh MY3 sik peryisipHi (110 mepekiIodyarThes abo MOCTIiHI) BipTyanbHi
kaHanu. KoHBepreHuiss MOAyiB, HapewITi, CAYXHUTb U TOTO, 1100 MOJO0NAaTH AOAATKAMH MOXKJIMBHH PO3PUB
Mk MVY3 Ta iHIIMMH MOAyNIsSIMH B IpocTopi KopucTyBaua. Peamizamisi IP-uepe3-APIl, sikuii mocTaBiseThCs 3
MYV 3, € NpUKIIaIoOM TaKOTO MOJYJIsl 301KHOCT1.
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Puc. 1 — Crpykrypa migcuctemu APIT digital UNIX

[T A APII 6yno peanizoBaHO TaKOX Y BUTIISLI MOAYJIS 301KHOCTI. Ko roBoputy B Aeransix, To [T/
APII cximagaeTbes 3 ABOX YaCTHH: HOBOTO MOJIYJIsSl KOHBepreHIii atmsocket, po3ramoBanoro B mpocTopi siapa, i
oiomiorexu libatm B mpoctopi kopuctyBada. Atmsocket Bzaemonie 3 neHTpaabHuM MVY3 B siapi i BUKOHYE TaKi
3aBJaHHA, SIK 00poOKa KOHTEKCTIB 3B’sI3KYy 1 mepeajapecalii JaHUX KopucryBada. J{omaTKH OTPHUMYIOTH JOCTYII
1o yHKIiH, mo 3ade3neuyoTh Moyns atmsocket 3a gormomororo Gidioreku libatm. [lekinbka mporpam MokHa
noB'A3aTu 3 Ii€to OiOTIOTEKOI IS OAHOYAacHOi poOOTH 1 BCi BOHM OynyTh HampsMJIEHI Ha OJUH MOAYIb
atmsocket B sapi. [{ns Toro, mo6 3xificHioBanach B3aemomis mik libatm i atmsocket, TIIITJ] APII moBuHeH
HepelTH MeX1 MiX sSIpoM 1 mpocTopom KopuctyBada Digital UNIX.

VY naHoMy BiATBOpEHHI HE BBOAMJIIOCH HOBHX CHCTEMHHX BHKIIMKIB JUIS B3a€MOJIL 3 SAPOM, TOMY IIO II€
npu3Beso O 10 mpobieM MOSBH HOBHX BUTFHHX KPOKIB poOOTH omepaniiHoi cucremu. Y Takomy Bunaixy TTITTT
APII noBuHHI OyTH TOBTOPHO iHTETpOBaHi B KOXKHiil HOBil Bepcii cucremu. Harowmicts, 111 BukopucroBye
koHuenuiro cranpaptuzoBanoro UNIX-cokera sk inTepdelic mo sapa. Ommax I APIT He peamizye
cokernuii inTepdeiic APII. Coker Tiibku 3’€Hye BUKIHKA (YyHKIIH 3 6i0miorekn libatm B moxyns atmsocket i
HaBOaky. To X MO3UTHBHUM € Te, 0 GyHKUiOHANBHICTH HaBeneHoro [11I1]] Mo)kHa JIerko po3IHMpIOBATH.

Lle#t minxin ananoriunmii no Fore APl [9] sxmii Takoxk BHKopucTOBYe iHTepdeiic coketiB BSD a6o
norokoBui iHTepdeiic System V, sk kanan 3B's13ky Mixk API 1 apaiiBepom npuctporo. binburicte iHTepdericHnx
GyHKIIH oTpuMaHi 0e3MmocepeHbO 3 BIAMOBIIHUX MPUMITUBIB ceMaHTUKH ornucy ¢opymy APIT [3,4]. Binbm
neransHo, 1T APIT npononye Buxiuku ¢yHkuiii 3 mporpamu (libatm) mo momyms atmsocket, ski
Ha3MBaTHMEMO BHKIMKaMU Ha Hk4mil piBHb "downcalls” i 3BopoTHOro BHKIMKY (GYHKIIH Ui HIWKALii,
HagaHoi Bim momynst atmsocket mo momatka, ski TeX Ha3BeMO BUKIMKaMH Ha BuImi piBens “upcalls”.
[Tepenbaueni downcall-¢pyHkiii, MoxxyTs OyTH 3rpynoBaHi B IEBHI KaTeropii, 1e KO)KHa KaTeropis MiCTUTHME
¢GyHKLIl, M0 MOB'SI3aHi 3 JOKAJbHUMH 3aBIaHHSMH, TaKMMU SIK CTBOPEHHS a00 BHUJAJEHHS JIOKAJIBHOIO
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ineHTHdikatopa 3B’sA3ky 3  KiHmeBow Toukow  3'enHanHs  (KT3)  (mampukmaz,  Takor  SIK
ATM_associate_endpoint()).

[HImIMMU KaTeropisiMu €, BiAIOBIAHO, BCTAHOBIICHHS, 3BUTLHCHHS Ta MEPEPUBAHHS BUXITHUX 200 BXITHHUX
3'ennanp (Hanpukinaza, takux sk ATM_connect_outgoing_call()). Kpim Toro, nani HanmcuiaroThes (yHKIIEO
ATM_send_data(), a inmi ¢yHKIii B3a€MOAIOTh 3 iHIMKATOpAMHU Ta MiATBEPIKCHHAMH, SIKi 0OpOOISIOTHCS
intepdeiicom (Hanpukinan, ATM_process(), sik Oyno Bxke onmucaHo). AHAJIOriYHUM YyrHOM, upcalls-Buxmukwu, ski
nonatok Moxe 3apeectpyBatu B [II1/I, MoxyTh Takoxk OyTH 3rpymnoBaHi B kinacu. € crenianbHi QyHKIIT A7
MOBIJOMJIEHHS J0JaTKa NPO OTPUMAaHHS BUKIMKY a00 HaAXOmKeHHs naHux. KpiMm Toro, € 3BOpoTHi abo
callback-Buxmuku, ski MATBEPIKYIOTh 3aBeplIcHHsS a00 BiAMOBY Bim omeparlii fK JOJaBaHHS YaCTKH B
rpynoBHid 3B'A30Kk (ska He minTpumyetbess no Bepcii Digital UNIX 4,0e). Takox mNOBiIOMIISETHCS, KOIU
3'eHaHHS TOTOBE AJsl 00pOOKM IaHMX, W0 OyAyTh mepenaBaTucs. | HapemTi, TaKOXK € QyHKIIIs, sIKa BKa3ye Ha
3aBEPILCHHS BUKIIHKY.

Peamizamis ITIT1/] 6a3yetrbes Ha onHii HUTII BukoHaHHS. [1[00 yHMKHYTH OJIOKyBaHHS JOAaTKa, KOJH,
HaNpuKiIaj, BiH ovikye BXimHui Bukiuk, Bci downcall-euxmuku IITI/] Oynmu peanmizoBaHi sk HEOIOKyrodi
¢yuxkiii. Jlns toro, mob mgozsomutu MoxiauBicts ITITTJ] Bukonysatu upcall-suxnuku mo momatka, Mae OyTH
BUJIJICHAa HUTKA BUKOHaHHS. Lle pobuthes nuisixom Bukmuky downcall-gynkuii ATM_process() 3 BiamoBigHuM
3HAYeHHsAM Uit KiHneBoi Touku 3'emHanHs (KT3). B 3anexHocTi Binx mokasHukiB owikyBanHs APl nmami
BUKJIMKae BiAmoBigHy upcall-gpyHkiiro i, Takum 4YHHOM, BHCTyHae B sIKOCTI mucrerdepa. JlomaTky, sKuid
CIIOHyKa€ acCMHXpOHHUI BUKIKK Upcall-gyHKiii, moTpiOHO CTBOPUTH 1€ OJMH MOTIK, SKUH OJIOKYETHCS 10 THX
Tip, TOKU COKET, sikuii moB's3anuii 3 KT3, 3reHepye moiro.

CrpoexroBanuii [TIITJ] APII OyB BukopucTaHmii uis peatizauii pisHuX piBHIB mporokoiiB Hax APIT [8].
CrnenianpHuii  MexaHi3M  MoHiTopuHry QOS Oy interpoBanmii B IIIII/] [10], a koHTpoms sKOCTI
obcnyroByBanHss QOS miaTpEMyBaBCS HOBHMH TOCIyramu cnemianbHoro minpiBas konBepreniii [ICITK (a6o
Service Specific Convergence Sublayer) mportokonoMm ajisi miapy cepBicy piBHIB ajanranii aCHHXPOHHOT'O
pexuMy Tmepenadi 3arainpHoro BuKopucTaHHA. Takwit QOS-monitopunr IICIIK o0'emHye nonaTkoBy
iHpOpMaLilo ympaBiiHHS, TaKy SK YacoBI MITKM 1 IOPSAKOBI HOMEpH, B PEryjspHUI MOTIK JaHUX. 3a
JonoMororo 1iel iHdopMaii Ta creniaabHOro mixoay BUPIBHIOBAHHS B POTOKOJI Tpeinepa, Q0S-MoHITOpHHT
IICIIK 3paTHMi TiATPUMYBAaTH MOHITOPUHT IIApy PiBHIB afamnTalii aCHHXPOHHOTO PEKUMY Tepeaadi 3 KiHI B
KiHEellb, @ TaKOX MOHITOPHHI CTpUOKIB mIapy piBHS acHMHXpOHHOI mepemadi. KpiM Toro, Takuii MexaHizu
HOTY>KHOTO MiJIBUILICHHS KOHTPOJIO BXKe iHTerpoBaHuii B octanHio Bepcito [TIITJ] [11] i moxe Oyt jerko
aktuBoBaHMK mUIsiXoM KomyHikanii 3 Ttumom [ICIIK-cepeicy namoro QoS-monitopunry IICIIK mpu
BCTaHOBJICHHI 3'¢HanHs. OIiiHKa 3 KiHIOA B KiHens QO0S-monitopunry iHdopmamii mans [ICIIK moxe Oytn
BUKOHAHA 3a JIOMOMOrOI0 cremnianizoBanoro Q0S-monitopa [12], sikuit B maHWi 4ac iHTErpOBaHO B MOAYJIb
armsocket [11] B mpoctopi sapa. Uepes 1ie, neTanbHi pe3yabTaTH MOHITOPHHTY Ha 0a3i HoBoro QOS-
moHiTopunry [ICIIK Bce 5x He MOXKYTh OyTH OTpHMaHi.

IO naa APII Java B Digital UNIX

Hacammiepen Oyiio BTiIEHO psifl MPOMIO3HUIIIN IS TOTO, 100 HagaTH 1ocTym 10 GpyHkmioHanpHOCcTI APIT B
Java [13]. Oxni€ro i3 TaKuX TPOMO3UIIIN TS PO3MIMPEHHS Java € MpOoIo3uiis oneparii 3 cokeramu criio BSD
[14-16]. Inmoro — € mpomo3Muis pO3MIMPEHHs Nakera java.net 3 merow imiryBath (yHKIil Java-cokeriB
sikomora ommwkue [17-20], mis Toro mo6 peanizyBaTi (YHKIIOHAJIBHICTE, OnKucaHy B poOoTi [4], ska mi3Himre
Oyna posmmpeHa B HacTymHuX podotax. Llei miaxix OyB y3aTuil Ha Hamry Java-06iomiorexy [T/, mo peanizye
OCHOBHI (yHKIIi cienudikamii s sapa i 0ys ycmimHo nporecroBanuii B Java Development Kit (JDK) 1.1.7 i
1.2/2.0.

Hns gocrymy no yHkui "iHmmMu" MoBamu B Java QyHKIIOHYe AOCTYNHUH BiacHui Java-iHtepdeiic
(BI Java). Inctpyment Java-h renepye 3aronoBku C-¢dyHKuii i3 oronomens B Java-kiaci. Bukimk merony
(yHKII€IO, OTOJOLUICHOr0 SK BJIACHOIO B pe3yinbTaTrax Java, 3AilcHIoeThCA y BigmoBimHid C-¢yHkuii, mo
BUKIIMKaeThc. OHAK, MapaMmMeTpu MepeNaloThesa aenio iHakme, Hix i3 C-QyHkimii. 3amicTe mepenadi
rmapameTrpiB 0e3MmocepeIHbO, JCSIKI BKa3iBHUKM HA, HANPHUKIIAN, CEpeloBUIle Java, mepenarThes Ha (QyHKITiO,
sika, B CBOIO 4epry, NMOBMHHA 3HAWTH BimmoBimHi (haktwuHi 3MiHHI. lle 03Hadae, M0 HE MOXIJIHMBO MPSMHM
crocoboM BUKIHMKaTh GyHKUIl perymsipaoi 6i6miorexku C 3 Java B UNIX, ane 3aMicTh 1IbOro moBHHEH OyTH
BBEJCHUI MPOMDKHUM 1Iap, KUK, SIK MiHIMyM, BU3Ha4a€ MapaMeTpH 1 BiICTIIKOBYE CHHTAKCHYHI BiAMIHHOCTI.
Pucynok 2 3miBa gemonctpye apxirektypy I Java, y tomy uumcni npomikauii map ta [T/ moBu C.
[otpibHO OyTH 00EepekHUM i He ciia iytaty "BiacHi mocayru APIT " i "BnacHi yHkuii inTepdeiicy” B npomy
KOHTEKCTI.
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Puc. 2 — Apxirekrypa I1II1/] Java na Digital UNIX

AtmSocket cTBOpro€ KIII€HTCBKMII CcOKeT, aHanoriynuidi cokery moBu C, AtmServerSocket — me
cepBepHuil coker. O00€ BOHM BUKOPUCTOBYIOTH abcTpakTHHil kiac AtmSocketlmpl, skuii mpornonye meroan
BIAMOBITHO 110 "3aBOJACHKOrO" MIA0NOHY TPOEKTyBaHHsA, pazoM 3 kiacom PlainAtmSocketimpl.
AtmSocketInputStream i AtmSocketOutputStream mpormonye BiamoBiqHO AeKiIbKa GYHKIIH YUTAHHS 1 3aucy,
sIKi BiZioMi 31 3BU4aiiHux Java cokeris. J{ns Bka3iBku agpecu APIT BukopucroByeThes HOBuiT kitac AtmAddress.
Knacu AtmBLLI i AtmBHLI npeacraBnsiors iHpOpMaLio BUCOKOTo i HU3bKOro piBHA posmmpeHHs APII,
BignoBimHo. [lapamerpu 3'emHaHHS BU3HAYAKOTBhCA 3a Jomomororo AtmConnAttr, ane B nmaHuii yac —
ITHOPYIOTBCS.

Oninka NpoxyKTHBHOCTI

Apnantepu APII, mo BUKOpHCTOBYBaJIMCS, MPONOHYIOTH JMiHiMHY mBUAKICTE ~155 M6it/c. BimHimaroun
iHpOpMaLil0 IPOTOKOY 1 YNpaBiiHHS, sika nepenaetses, map APII nmpononye miarpumky mBuakocti 135,63
Moit/c. IIponyckHa 31aTHICTh, BTpaTH OJIOKIB (200 KOMIpOK) i oTpuMaHi rpad)iki CUCTEHOr0 HaBaHT)KCHHS
3anexarb Bif 6araTbox (hakTopiB, a HAlOLIBIIE Bi PO3MIpy MOCTaHUX ONOKIB.

BuxopucroByroun pierp mortyxnocti Digital UNIX B 8,98 k6aiit, 3actocyBanns IP yepe3 APII Ha
pobounx cranmisx Digital UNIX nae nmponykruBaicTe Onmusbko 60 Mo6it/c. TIIIIJA APII, sxuii me He OyB
OITUMI30BaHUi 3a MIBUIKICTIO, AOCSITaE MPOMYCKHOI 3aaTHOCTI Bix 85 no 6inbin Hixk 120 M6iT/c mpu yTBOpeHHI
3B'I3KYy MDK JBOMa pi3HMMH MammHamu. Husbka nponyktuBHicTh |IP wepe3 APII mosicHIoeTbest #Horo Ginmbln
BHCOKHMMHU 3aTpaTaMH Ha 0OpOOKY MPOTOKOMY. SIKIIO BUKOPUCTOBYBATH IUIS IBOXCTOPOHHBOTO 3’€AHAHHS CBIY
APII o omuiei i Ti€i )k MamIMHKU, TO MPOIMYCKHA 3JAaTHICTh Yepe3 BIacHUU iHTepdeiic mocsrae ~40 Moit/c. ¥V
upoMy Bumnaaky udactuna siapa APII zaiimae ~90% nwmkniB mpouecopa. Java I Ha Takux ke MamMHAX
Jocsrae MPOIYCKHOT 3IaTHOCTI BifcuiianHs 10 ~106 Mo6it/c (ane 3 ay’xe BUCOKUM piBHEM BTpaT NMpuiiMaya, sKi,
HMOBIpHO, OOYMOBIICHI HEONTHMAIBHICTIO Oydepa oOpoOKM Ha MpHUMAJBHIN CTOPOHI), MPU BUKOPHCTAHHI 3
OJIHi€T MAIIMHHK Ha iHIIY i 10 85 MOit/c (pu 3HaYHO HMHXKYOMY PiBHI BTpAT) MPH BiINpaBLi 10 CBiYa 1 Ha3aa 10
Ti€l e Mammau. i nudpu aroxdi, vix ms [TIT/] C yepes gomaTkoBi 3aTpaty, MoB'sI3aHi 3 MPOMBKHUM LIAPOM,
a BUCOKMH piBEHb BTpAT, MOB'sI3aHUM 3 piBHeM IBHAKOCTI HajacwianHs A0 90 MOit/c cripuyuHsEe 3HAYHO
MEHIIW piBeHb OTpuMyBaHHs (rate2). 3 BUKOPUCTaHHSAM yJIOCKOHAJICHOT BipTyalbHOI MamHu Java-fast moxna
30UTBLIMTH BUXIHY JOCATHYTY MPOIYCKHY 3AaTHICTH 32 JOMOMOIOI0 301IBIIEHOr0 300paxeHHs nam'sti (44 M6
3amicth 11 MO) i1 Bumoro piBHs BTpar (IMOBIpHO MpHpICT omepalii HaJICHJIaHHS 3pOCTAa€ IIBHIIIE, HIX
3MIHCHEHHsI OTpUMaHHs). BukopucranHs mnoButeHimoro PrintStream 3amicte DataOutputStream crumysroe
3pOCTaHHs MPOITYCKHOI 31aTHOCTI Bix 5 mo 8 MOit/c mpu Brparax 6mm3pko 0,01%. Omxe mporyckHa 3/1aTHICTh
CHJIBHO 3aJIGKHTH Bl po3Mipy OJIOKY 1 3HaYeHHS! BUXITHOTO PiBHA.
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BucHoBok
B poborti Oynu npeacTasieHi Tpu pi3Hi migxoam s peanizaunii BiacHoro inTepdeiicy APIL V Toii wac sk

peanizamia IIIIIJA APII moBu C moBHICTIO iHTErpoBaHa B apXiTEKTypy LH(QPOBOrO MOIYIS YHNpPaBIiHHSI
3’eqnannsM (Connection Management Module), ITIIT/] Java OyB peanizoBanuii Ha BepruumHi [T/ moBu C i
SKOMY HEOOXIIHWH NMPOMDKHHUN piBeHb. [3-3a pi3HMX apxirekTyp (i CKIIaJHOIIIB), a TaKOX Yepe3 PI3HHII0
XapaKTEPUCTUK MPOAYKTUBHOCTI OCHOBHHX MAIMH, ONEpalifHUX CHUCTeM 1 JpaiiBepiB JOCSITHYTI B POOOTI
3HA4YCHHS NPOMYCKHUX 3[JaTHOCTHH TaKoX BimpisHstorbes. OTpumani nupoBi 3HAYEHHS 30UIBIIYIOTH
BIIEBHEHICTh, IO € MOXJIMBICTb HAJAIITyBaHHS KOAY, TaK 1100 BHKOPHCTOBYIOUM CydYacHI MallMHHW, MOXKHA
Oyno 6 cxopucratucsa nepeBaramu APII 3a paan 30UIbIIEHHS TPOMTYCKHOI 3AaTHOCTI IIPH YMOBIi 3a0e3MeYeHHs
BIJMOBiAHOT MIATPUMKH ApaiiBepiB Ui IHOTO (DYHKIIOHAITY.
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